Determinants of Trading Activity on the Single-Stock Futures Market: Evidence from the Eurex Exchang
Bialkowski, Jedrzej; Jakubowski, Jacek

Journal of Derivatives; Spring 2012; 19, 3; ABI/INFORM Global

pg. 29

JEDRZE] BIALKOWSKI
is a senior lecturer in

the Department of Eco-
nomics and Finance at
the University of Can-
terbury 1n Christchurch,

New Zealand.

jedrzej.bialkowski@canterbury.

ac.nz

JACEK JAKUBOWSKI

ts an assoclate professor
at the Institute of Math-
ematics at the University
of Warsaw 1n Warsaw,
Poland.
jjakubowski@mimuw.edu.pl

SPRING 20012

Determinants of Trading
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from the Eurex Exchange
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A number of exchanges aronnd the world have
attempted to introduce single-stock futures, but only
a few have succeeded. In this article, the authors
arguie that this sitnation can be arrributed to the use
of inadequate selection criteria _for the underlyings.
Therefore, the authors investigate the determinants
of trading activity on the Eurex derivative exchange
and look beyond systematic reasons extensively
examined in prior research. They find that trading
activity is higher for single-stock furures on stocks
characterized by low institutional ownership and
high volume and volatility on the spot market. The
mispricing between the spot and futures markers
also attracts investors to the single-stock furures
market. Moreover, factors such as the size of con-
tract, tick size, and age of contract on a particular
stock significantly contribute to the increase of open
interest and traded volume. Furthermore, cvidence
is found that single-stock_futures become more effi-
ciently priced around an ex-dividend date for the
underlying stock. This is due to dividend-stripping
trading, which allows a reduction in the tax burden.
The findings have important implications for inves-
tors who have an interest in that segment of the
derivatives market. These implications should also
be taken into consideration by marker iegulators
and tax authorities.

single-stock futures (SSF) contract s
a derivative product with a number ot
desirable features. It offers investors
the ability to hedge against changes

in the value of the underlying stock. In the case
of ashort hedge, it provides an opportunity to
postpone the sale of the underlying security
and thus secure the right to dividends and the
ability to vote. This derivative product offers
undisputable benefits to a speculator who can
easily leverage his or her position in a given
stock by taking a short position instead of using
a short sale. There is also evidence that market
efficiency improves for the underlying stocks
once SSFs are introduced (see Ang and Cheng
[2005a]).

Opponents of the SSF instrument argue,
however, that the introduction of single-
stock futures contributes to excess volatility
in the spot market. Despite the fact that there
is mixed evidence for this premise, many
regulators have imposed constraints on this
new derivatives segment. The so-called Shad—
Johnson accord repealed in 2000 in the U.S.
market is a good example of such a policy (see
Johnson and Hazen [2004]).

Even so, in many markets it appears that
the potential risks related to the introduction
or reintroduction of single-stock futures were
outweighed by perceived benefits for market
participants. Moreover, the introduction of
single-stock futures in the developed markets
has not attracted much nvestor attention.
For example, in November 2002 single-stock
futures contracts were supposed to be traded
on three U.S. exchanges: Nasdaq Lifte, One
Chicago. and Island Futures Exchange. Today,
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trading takes place only on the floor of the Chicago
exchange. In contrast. the Hong Kong Futures Exchange,
Euronextlifte, and more recently, Eurex have been more
successful in the introduction ot SSFs. Therefore, many
previous studies have focused on the reasons why the SSF
market did not attract the projected attention of investors.
Gibson [2002] suggested that a lack of education together
with the novelty of the product led to the low trading
acavity. The tact that at the tme of incroduction of SSFs in
the U.S. there were differences between the tax treatment
of SSFs and other tutures contracts seemed to contribute
to a situation in which many investors avoided investing
in the single-stock futures market (see Simmons {2002];
Jones and Brooks {2003]). The high level of initial and
maintenance margins was pointed out by Dutt and Wein
[2003] and Partnoy [2002] as a factor reducing activity in
that segment of the derivatives market. Finally, the fact
that in the first vears after introduction, open interest
and volume traded on SSFs were nowhere near that of
the underlying stock became a self-fulfilling prophecy.
Potential investors avoid a market that is unable to meet
their expectations in terms of liquidity.

Instead of tocusing on the reasons behind the intro-
duction’s failure. Ang and Cheng [2005b] pointed out
three tactors that facilitate the launch of a single-stock
tutures market. Their results suggest that the contracts on
stocks characterized by high capitalization, high volume,
and high volatility attract the attention of market partici-
pants. Moreover, all three tactors are taken into account
by U.S. and European exchanges in selecting a stock to
be the underlying for a futures contract.

Nonetheless, an analysis of trading activity observed
on Eurex SSF markets reveals that proxies of trading differ
considerably across stocks. This suggests that the key to
understanding trading patterns on SSF markets can lie in
other properties of an underlying and the specification of
the futures contract. Consequently, our study focuses on
the question as to what extent the properties of the under-
lying instrument for a single-stock futures contract deter-
mine its popularity among investors. We examine whether
the specification of the contract influences volume and
open interest. In order to answer those questions, we iden-
tity factors affecting trading both globally and locally.

The investigation into trading patterns is warranted
on at least three grounds. First, underscanding what types
of characteristics of the underlying security attract the
attention of mnvestors in single-stock futures is of a vital
interest to exchanges. Second, it is informative for market
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regulators. as it provides direct evidence on the develop-
ment ot single-stock futures markets. In the post—global
financial crisis era, market regulators are required to pay
special attention to the stability of tfinancial markets; the
improvement and growth ot hedging instruments such as
SSFs can help to achieve this goal. Third, our studyv can
be of interest to tax authorities. as it shows how equity
derivatives can be used for dividend trading and can lead
to a reduction in investors’ tax burden.

INSTITUTIONAL BACKGROUND
AND PRELIMINARY DATA ANALYSIS

In October 2005, the Eurex launched a single-stock
futures market, primarily as a response to the Undertak-
ings for Collective Investments in Transferable Securities
[T (UCITS 1II) Act of the European Union. This new
regulation gave mutual fund managers the authority to
take short positions in derivatives products. Candidates
for underlving securities initially came from indices
like the German DAX 30, Swiss SMI, and Dow Jones
STOXX 600, and so far, the exchange has chosen com-
panies based on their market capitalization and turn-
over. Since the initial introduction of SSFs, the Eurex
has been continuously expanding its product range, and
by 2008, the number of underlying securities for single-
stock futures exceeded 500. The Eurex and Euronext-
litfe are the most liquid markets for single-stock futures
in Europe. The average open interest and notional value
traded for the 2006-2007 period reached 1.95 million
contracts and USI) 217 billion, respectively. The Eurex
has also been among the world’s top five markets in terms
of the number of single-stock futures contracts traded
during this period.

In an attempt to create a broad sample, we com-
piled information on the stocks of 420 companies that
became the underlyings for single-stock futures traded
on the Eurex. The majority of companies are registered
in western European countries, tfor example, France,
Germany, Switzerland, Spain, Italy, and the Netherlands.
The remaining 23% of examined firms come from 11
other countries, including developed and emerging mar-
kets. For each company, variables including the closing
stock prices, market-to-book ratio, market capitaliza-
tion, volume, turnover, and beta were obtained from
Thomson Reuters Datastream. The past performance of
companies was measured by annualized log returns calcu-
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lated from dailv closing prices. For cach company, we
also caleulated annualized realized volatility of returns.
Both measures are the most natural proxies of return
and risk.

Data on mstitutional ownership were obtained trom
the Osiris database, compiled by Burcau van Dijk Elec-
tronic Publishing. The share of mstitutional ownership
is defined by summing the stock direct holdings of all
reporting institutions for each stock for each quarter. We
manually extracted quarterly holdings starting trom the
third quarter of 2005 and ending in the first quarter of
2003. In our study, we proceed with non-adjusted data.
The study by Gompers and Metrick [2001] points out
that companies with high capitalization also have a high
percentage of institutional ownership. Theretore, thev
suggested that the level of mstitutional ownership needs
to be adjusted to avoid a mulaicollinearity problem. In our
sample. the correlation coetticient between institutional
ownership and company value has a value ot 0.1436 and a
corresponding P-value equal to 0.3731; thus, we use non-
adjusted data. All correlation coetticients between vari-
ables taken into consideration in our analysis are reported
in Exhibit 2. Finally, for all companies, we gathered data
on dividends, such as vield. ex-dividend dates. and divi-
dend pavment dates.

Data on single-stock futures markets were also
sourced from Datastream. We collected variables des-
cribing the contract specitication and market activiey:
these include contract size, age. and allowed tick size.
In turn, acuvity was measured by open mterest and
the number of contracts traded. We have tollowed the
convention of previous studies on futures markets by
excluding all data within the delivery month to avoid the
possibility of noise during the last trading month. Thus,
our continuous tutures price series are constructed in the
tollowing way. Prices tor the nearby futures contract are
selected unul the contract reaches the tirst dav of the
delivery month. On that dav, there 1s a change of con-
tract to the next one nearest to delivery, and its prices are
recorded. The mispricing 1s computed as the difterence
between the market tutures price and the theoretical
price of a contract divided by the spot price, where the
theoretical price 1s given by the cost-of-carry formula

defined by the tollowing equation:

—1he! (1
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where

S, =today’s price of underlying,

I'= time to expiration of futures contract.

1! = the present value of all dividends to be paid
between todayv and time T,

r, = todav’s risk-free rate for the period between 0

and T.

In order to achieve consistency 1n a dataset, all vari-
ables are denominated in euros (EUR), using exchange
rates sourced trom the European Central Bank. As a
proxy of risk-free rate, we use the three-month EUR
LIBOR.

Exhibit | reports descriptive statistics at the com-
panv level for the vartables discussed above. The mean
of daily absolute mispricing per company is 16.99 basis
points (bps), with the standard deviation equal to 25.74
bps. The high variation of daily absolute mispricing per
company can be attributed to the fact that stock furures
of some companies are rarely traded. This applies espe-
cially to those from emerging markets.

The sizes of contracts available on the Eurex are 1.
10, 50, 100, 300, and 1,000 shares. Row 2 of Exhibit 1
indicates that more than halt of the futures contracts
included in the sample have asize of 100 shares or more.
The tick size in our sample ranges from 0.0005 to 0.2,
with the mean equal to 0.0177. At least half ot the single-
stock futures contracts were introduced 20 months or
more before the beginning of January 2008, while just
less than 10% of contracts were traded for a period
shorter than 1.41 years. Both market capitalization and
beta reveal that the Eurex is biased towards the stock
ot well-established companies. The average market
capitalization of firms is around 1.16 billion euros. and
beta 1s close to 1. The average mstututional ownership is
56.65%, and at least 50% of companies have the institu-
tional ownership variable greater than 61.67%.

For companies included in our sample, the mean
and median of annualized volatility (Aun_1olatiliny) are
27.23% and 28.48%,, respecuvely. The 90th percentle
on the level of 34.18%, together with a rather low mean
and median, suggests that companies whose stocks are
underlvings for single-stock futures are characterized
by relatively low volatiliey. Exhibit 1 also reports basic
statistics tor annualized daily returns (Ann_Return). In
the 20052007 period. the mean and median of annual-
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ExXHIBIT 1
Descriptive Statistics for Examined Dataset

Standard
Mean Deviation
Abs Mispricing (hps) 16.9962 25.7400
Size lot 139.3741 190.3674
Tick size 0.0177 0.0342
Age 1.6111 0.3410
Ln Market Vulue 7.0565 1.6208
Betu 0.9775 0.5707
Inst_ownership 56.6497 28.6728
Ln volume 9.2438 2.3691
Ann_Volatility 0.2773 0.0563
Ann_Return 0.1041 0.2429
Ln NS EUR 3.6781 0.6777
MVGDP 1.1506 0.7265
Futures Spread (bps) 36.1535 8.1681
Spot Spread (bps) 14.6653 4.6967

10th Percentile  Median 90th Percentile
0.4300 7.3600 36.8100
50 100 500
0.0100 0.0163 0.1007
1.4109 1.5671 2.1863
5.0378 6.9848 9.1549
0.3418 0.8747 1.7219
11.7653 61.6731 91.9364
5.6480 9.7196 11.9618
0.194] 0.2848 0.3418
-0.1971 0.0967 0.3738
2.4849 3.7135 4.3820
0.5100 1.0800 3.0700
13.1535 30.0032 54.5615
6.2163 12.5446 23.2651

Notess The sample consists of data for 420 companics on which stocks are underlying for single-stock futires in the period benween October 2003 and
January 20080 Abs_ Mispricing is detined as absolute value of the difference between the market fitures price and the thieoretical price of a contract divided by
spot price, where theoretical price is ¢iven by the cost-of=carry formula. Size_lot denotes the size of single-stock funres for a given company. Tick_size measures
the smallest amonne by which a price of contract can change. Age denotes the mamber of years sinee introduction of SSIs oi a stock of a given conpany.

Lu_Market _Value the nanwal logarihns of marker capitalization for a given company. Bent is the stock bewa calenlated for a five-year period. ist_ownership

neastires percentage of insitutional holding in a given company on a quarterly basis. Lu_volume is the naniral logarithim of volume obserred on the spoi
market fora given company. Ann_Tolatility measures wealized annnal volatility for a oiven stock, calewdared tront daily log returns. Awn_Renirm is a daily log
return anslared into wnal venrn. Lo _NS_ECR s the natral fogarithm of a nsber of stocks from a given country for which single stocks are available.
MUGDP ix the total capializarion of a cowntry’s stock market as a pereentage of its total GDP. Fuures Spread and Spot Spread are defined as ratios of i

ditference betveen the respecrive ask and bid prices o the midpoint of the respective ask and bid prices. Botl spreads are expressed i basis points (hps).

1ized daily returns for the examined sample of companies
15 1041%0 and 9.67% respectively.

[n addition to the variables describing an underlving
and single-stock tutures contract, we consider two vari-
ables that might have anyv explanatory power of trading
activity. Those are Lu_ NS _EUR as the logarithm of the
number ot stocks trom a particular country and MI1'GDP
as the total capitalization ot a country’s stock market as
a percentage of 1ts total GDP. In the next section, we
explain the hypotheses related to cach of the variables
we have deseribed.

HYPOTHESES DEVELOPMENT

In an ettort to find the determinants of trading on
the SSF market, we need to look bevond the standard ¢ri-
teria of underlying security selection. According to prior
work in this area, exchanges focus on turnover, market
capitalization, and volatility. However. Jarge dispersion in
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the popularity ot single-stock futures on different under-
Iving securities suggests that other factors are associated
with trading activity. In this section, we identity variables
that may attect the trading level and briefly discuss the
reasons tor including a particular factor in our analysis.
Later in the article, we will discuss how cach of the cle-
ments of a contract’s specitication may intluence trading
activity,

Contract Specification

We consider four variables characterizing a contract.
The variable Size_lor measures the size of the contract.
Karagozoglu and Martell [1999], Huang and Stoll [ 1999],
and Bollen et al. [2003] have pointed out that a smaller
contract size can increase the populariey ot a product
among mvestors. First, investors with less capital can
obtain better accessibility to the futures market. Second.
even larger mvestors may prefer smaller contraces. An
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ExXHIBIT 2
The Pearson Correlation Coefficients for Examined Variables

Day Relative to Event )] (In (I1I) (V) (V) (Vh (VH) (VIID) (Ix) (X) (XI) (XII)

0.0219  -0.0533  -0.1650 0.1251 0.0108 0.0708 ).0425 0.0689 0.0804  -0.1284
(0.6544)  (0.2757) (0.0007) (0.0103) (0.8253) (0.1478) (0.0001) (0.0038) (0.0016) (0.0999) (0.0084)

03096
(
0.3477  0.1500
(

Abs Mispricing (1) |

Size lot (1) 1 0.1087 -0.0176 -0.0977 0.0765 0.0076 0.1060 0.0811 0.2844
(0.0259) (0.7190) (0.0453) (0.1171) (0.8762) (0.0001) (0.0020) (0.0299) (0.0972) (0.0001)

Tick_size (111 1 0.4121 0.1251 0.1437 0.0997 0.1538 0.1029 0.0329 0.0838 0.0418
(0.0001) (0.0103) (0.0032) (0.0410) (0.0016) (0.0349) (0.5017) (0.0860) (0.3925)

Age (IV) 1 0.1347 0.0537 0.0938 02162 0.2579 0.0110 0.3435 0.0311
(0.0057) (0.2726) (0.0548) (0.0001) (0.0001) (0.8220) (0.0001) (0.5205)

Ln Market Value (1) ! 0.1105 0.1436 0.0440  0.0337 0.0071 0.0373  -0.1025

Beta (V1)
Inst_ownership (V)
Ln_volume (V1)
Ann VolaiilinetIX)
Ann_Return (X)
Ln NS EUR (XD

MVGDPXTD

(0.2350) (0.3731) (0.3684) (0.4906) (0.8847) (0.4454) (0.0338)

| 0.0849 0.1975 0.1943 0.0267 0.0578 0.0506
(0.0820) (0.0001) (0.0001) (0.5851) (0.2374) (0.3012)

1 0.0779  0.0013 0.0227 0.1090  -0.2086
(0.1106)  (0.9782) (0.6431) (0.0255) (0.0001)

1 0.1529 0.1125 0.1393 0.0222

(0.0017) (0.0211) (0.0042) (0.6500)

| 0.0354  0.0659  0.0915
(0.2573)  (0.1771)  (0.0610)

] 0.0190  0.0788
(0.6975)  (0.1070)

I 0.0067

(0.8917)
1

Notes: For variable definitions of see Extibiv | notes. I eacl case the wildl hypotheses that a correlation cocfficient is equal to 0'is rested. The r-staristics are

in parenthieses.,

application ot large-size contracts to hedging or to specu-
lation can result in less precision in matching positions.
However. reduction of the contract size increases trading
costs, as both brokerage commissions and exchange tees
are tvpically quoted per contract, independently of size.

Tick_size quantities the smallest allowed change of
contract price. A larger tick size reduces the number of
possible prices at which trade could take place, thereby
improving the way the market operates. At che same time,
larger tick size means higher revenue tor the market maker
at the expense ot investors (see Seppi [1997], Brown ctal.
[1991]. Bollen ctal. [2003]). These studies. however. do
not leave us with a clear indication of what type of speci-
tication recetves great acceptance from market partici-
pants. The tact that Eurex ofters products characterized
by difterent contrace sizes and tick values makes it an ideal
environment to explore these issues further.

Finallv, the varable Age indicates the number of
vears stce futures contracts on a particular stock were
tirst otfered to investors. We put forward a hvpothesis that
tinancial products that have been available on the market

longer may receive more attention from investors.

SPRING 2012

Characteristics of the Underlying Security

In this studv. we consider six variables that char-
acterize the properties of underlyving securities. Volume,
market capitalization, and volatility were discussed
carlier. and we know that the exchanges tend to select
underlving securities tor single-stock tutures based on
the magnitude of those three variables. It 1s not clear
whether variables such as L volume, L Marker 1 alue,
and Anu_Tolatility have anv remaining explanatory
power of trading activity. Based on the findings of pre-
vious studies. however, all three factors are expected to
have a positive 1mpact on trading activiry.

Of course, investors would like to trade single-stock
tutures only it they ofter an advantage in comparison with
mstruments already available in che market. Limitations
on the ability to short sell could be one such reason. as
taking a short position in a futures contract can substitute
exposure given by ashort position i a given stock on the
spot market. Nagel [2005] and )’Avolio |2002] docu-
ment a positive relationship between the percentage of

direct insticutional ownership and the ability to short sell
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stocks. 1Y’Avolio [2002] has found that the level ot insu-

tutional ownership explains the majority of the short sale
loan supply. In order to understand that this 1s the case,
we should refer to studies by Duftie [1996] and Krish-
namurthy [2002] first. Both authors have shown that the
rebate rate is strictly positive in an environment where
acting investors refrain from selling an overpriced asset.”
The institutional owners are assumed to be racional. thus
thev should not stuick to overpriced assets. Theretore.

the case of overpriced stock characterized by low inst-

tutional ownership, we expect a significant number of

investors will keep the overpriced asset. Asa result. there
is a lower supply of shares of stock available for shortsale.
This resules in a higher cost ot a short sale and icreased
attractiveness of single-stock tutures. Thus, we consider
the Inst_ownership variable as a proxy of short sale acces-
sibility to investors. We put torward the hypothesis that
tutures contracts on an underlving stock with low insti-
tutional ownership are more popular among investors.
One can argue, however. that a high level of institutional
ownership 1s a factor tacilitating trading because insti-
tutional investors are believed to be better prepared to
trade on spot and futures markets (Falkenstemn [1996]:
Dennis and Weston [2001]). Thus. our study can shed
light on which ot the presented hypotheses are supported
by trading patterns observed on the Eurex exchange.
The studies by Black, Jensen, and Scholes [1972],
Frazzini and Pedersen [2010], and Baker, Bradlev, and
Wurgler [2011] document that despite expectation. high-
beta stocks have substantially underperformed low-beta
stocks. Thus, we put forward the hypothesis that high-
beta stocks might be better candidates tor an underlying
security tor single-stock tutures, because investors can
apply an SSF instrument to hedge against stock-specitic
underperformance. Finally, we address the question as
to what extent the pertormance ot a stock influences the
status of futures contracts among imvestors. .Ann_ Return 18
annualized daily returns tor the whole examined period,
and it is our proxy ot stock performance for the period

under consideration.

Mispricing between Spot
and Futures Markets

Prior research on stock index futures has shown
that mispricing tends to become smaller and less vola-
tile for well-established contracts (see, ¢.g.. MacKinlay
and Ramaswamy [1988]: Chung [1991]: Kempt [1998]:
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Puttonen [1993]: Biatkowskr and Jakubowskt [2008]).
Thus. mispricing is often used as the benchmark tor etti-
clency in a particular futures market. Consequently. we
can expect that its magnitude can be negatively corre-
lated with trading actuiviey. In the case of our dataset. the
correlation between Age and Mispricing equals =0.1650
and is statistically signiticant at the 1% level.
Nevertheless, it seems reasonable that some level
of mispricing facilitates trading. The high mispricing
gives an arbitrageur the possibility ot making a protitand
so encourages trading. In our study. we explore which
of the previously stated hypotheses are contirmed by

trading patterns recorded by the Eurex exchange.

Characteristics of the Domestic Stock Market
for Underlying

In our analvsis. we took mto consideration two addi-
tional variables: Lu_NS_LUR, defined as the logarithm
of the number of stocks in our sample from a particular
country. and M T GDP. defined as the total capitalization ot
a country’s stock market as a percentage ot its total GDP.
The latter variable is often used as a proxy of development
of capital markets. In comparison with mature markets,
emerging capital markets are characterized by a lower
value of MEGDP. It is a well-established fact that stock
markets in emerging economies are more volatile than
in mature ones (see Bekaert and Harvey [2003]: Harvev
[1991. 1993]). Theretore. we put forward the hvpothests
that derivatives on stocks from emerging markets can
be more popular among investors, as they use them for
hedging purposes more often due to higher risk.

The studies on stock exchange integration by
Niclsson [2009] and on cross-listing for European com-
panies by Pagano et al. [2001] show that companies
listed on markets on which several companies trom their
industry/country are already listed enjov higher volume
and liquidity. In other words, previous research provides
evidence that companies that are the only representative
of a country or industry on a given market are prob-
ably less popular among investors. Theretore. in the case
ot the Eurex, we also would like to verity whether a
number of stocks from a particular country in which
single-stock futures are available has any impact on the
trading volume of cach of them. We expectitwill have a
positive impact on them. because better representation in
a stock market means a much broader scope of strategies

and purposes to trade single-stock futures. As there 15 a
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higher incentive to trade on a derivatives exchange in

which derivatives products are available tor most stocks
from a given stock market rather than on an exchange
where only a few products are oftered. In order to verify
this hypothesis, we included the variable Lu_NS_EUR

in the tollowing analvsis.

Trading Activity around Ex-Dividend Dates

In addition to conducting a global analysis of the
factors affecting SSF trading. we would like to gain a
better understanding of the reasons behind local spikes
in trading activity as observed, tor example, around
ex-dividend dates. To illustrate why this might be the
case, we consider the motivatgons of Germian investors.
In the 20052008 period, the German tax environment
created incentives tor high-income carners with German
tax residency to avoid dividend payments. In the fol-
lowing paragraphs, we brietly desceribe the tax regulations
in the period under consideration.

The so-called halt-income taxation method ot
dividends (Halbeinkiinfteverfahren) was put in place in the
tax reforms ot 2001, According to the tax rule applied
to individual investors, half of cash dividend income
was subject to a withholding tax rate determined by
the personal income rate. which ranged trom 13% to
42%. In addition, long-term capital gains from stock
held for non-speculative reasons were tax exempt tor
individual investors with non-substantial interest in a
company. In the vears 2005-2008. non-substantial own-
ership was defined as being at a level less than 1% of

capitalization.

In the same time, for corporate investors only 3% of
dividend income was taxed (see §8b Abs 1 and 5 Koep-
erschaftsteuergesetz |[KStGl). Therefore, 95% of cash
dividends were effectively tax-exempt.

The studies by Wagner and Wagner [2001], Berg-
steiner et al. [2001], and recently Haesner and Schanz
[2011] have shown that long-term individual investors,
whose capital gains are tax exempt, have an incentive to
sell stock betore the ex-dividend date to corporate /insti-
rutional investors and repurchase it after the ex-divi-
dend date. Such a strategy, known as dividend stripping,
allows individual investors to avoid or reduce dividend
taxation.” The high-income individual German mvestor
indeed has reasons to avoid dividend pavments, as the
effective dividend tax rate for such investors under the
half-income tax regime was 22.16%." In other words,
he or she received an after-tax dividend of EUR 00.7784
per cach EUR 1 of nominal dividend. When a price-
drop ratio (PDR)—defined as the cum-dividend day
closing price minus the ex-dividend day closing price
divided by the dividend amount—is higher than EUR
0.7784, the high-income German investor experienced
a loss: his or her dividend pavinent was not sutficient
to compensate for the price drop due to the dividend
pavinent.

Panel A and Panel B ot Exhibit 3 present descrip-
tive stacistics for cash dividends and historical PDRs for
all companies and German companies only, respectively.
On average, a price drop on the ex-dividend date 15 1n
the range of 0.90—0.97: thus it 1s 16%-25% higher than
after the tax dividend payment for high-income German
investors. The analysis reveals chat cash dividends are

Ex™"HiBIiT 3

Descriptive Statistics for Nominal Dividends and the Ex-Dividend Day-Price-Drop Ratio

: Standa;d

Mean Deviation
A. All companies
Dividend (in EUR) 1.5988 1.7753
PDR 0.8987 2.9810
B. German companies
Dividend (in EUR) 1.4732 1.3099
PDR 0.9675

1.6080

10th Percentile Median 90th Percentile
0.0876 0.8500 2.5000
-0.5900 0.9245 2.6641
0.5000 1.1350 3.1000
-0.0296 2.0000

0.9350

Noter This exhibit repores dvscriprive staristivs for nominal dividends and the price-drop-ratio detined as the cumi-dividend day dosing price s

the ex-dividend day cdosing price divided by the dividend amount.
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EUR 1.59 and EUR 147 tor all companies and German
companies. respectively.

Young and Sideyv [2003] Dias de Sousa {2008]. and
Baldwin [2010] have shown that SSFs. due to the fact
that thev do not pav dividends. can be a usetul instru-
nent tor investors engaged in dividend stripping. An
mvestor who sells a dividend-paving stock prior w the
ex-dividend date can maintain exposure to the tluctua-
tions of the stock itselt by opening a long position in
tutures on the stock. Morcover. investors who would

like to caprure a dividend by buving the stock prior to

the ex-dividend date can remain neutral to variabilicy of

the stock by taking a short posicion in SSFs. Theretore.
we expect that individual German investors and murual
funds have an incentive to open a long position in SSFs
and that corporate and institutional investors who enjoy
a favorable tax treatment of dividends have reason to sell
futures contracts.

In order to better understand the details of the
above trading strategy. we analvze the example ot a cash
dividend of EUR 4 per ordinary share paid by Deutsche
Bank on May 25, 2007, We consider two investors
holding 100 ordinary shares cach. The personal income
tax rates for those investors are 42% and 15%., respec-
tively. Exhibit 4 shows that investor A tax burden is
more than three times as high as investor B's. Previous
empirical studies by Elton and Gruber [1970]. Dubofsky
[1992]. and Frank and Jagannathan [1998] have provided

evidence thatt on an ex-dividend date, a stock price is
expected co drop by an amount smaller than the actual
dividend size.

Indeed. the closing price of Deunsche Bank stock
the dav betore the ex—dividend date was EUR 11585,
and on the ex-dividend date it dropped to EUR 112,13,
So. the decrease 1 the stock price was EUR 372 The
atter-tax dividend 1s worth EUR 3.7044 tor low-1ncome
tax mvestor B and EUR 3.1136 tor high-income investor
A. Thus. due to the high level of tax and the significant
decrease of the stock price around the ex-dividend date,
investor A might experience aloss. This creates a strong
meentve tor him or her to avoid dividend paviments. In
order to achieve this, high-income investors apply the
dividend-stripping strategy.

Panel A of Exhibit 5 presents an example of the div-
idend-seripping strategy. It also shows an application of
SSEs as part of this strategy. Investor A sells 100 Deutsche
Bank shares one day betore the ex-dividend date at EUR
115.85 cach (we assume that investor A has held the
shares tor more than one vear and so is exempt trom the
capital gains tax). Next, the same investor deposits pro-
ceeds from the sale at overnight EUR LIBOR and opens
a long position in one tutures contract on 100 Deutsche
Bank shares with a future price EUR 111.87. The interest
payment to high-income individuals as A 1s taxed at a
42" rate. One day after the ex-dividend date, Investor A
closes his or her position on the futures market by selling

a futures contract with a price of EUR 112.25. In

EXHIBIT 4

Taxation of Cash Dividend under the Half-Income Taxation

Method of Dividends (Halbeinkiinfteverfahren)

case of dividual investor a profic from futures
trading 1s a subject to a withholding tax. The rate
v determimed by the personal income rate. tor
mvestor A's rate 1s 4270, Finallyv, investor A uses
his or her deposit to buv back the 100 Deutsche

Investor A Investor B Bank shares at EUIR 112,37 each. The total profit
Cash dividend 400.00 400.00 trom the strategy is EUR 37147, The implemen-
Income from capital assets (50% taxpayer) 200.00 200.00 tation of this di\'idclldf\tripping strategy dt‘pcnds‘
upon individual tax circumstances; nevertheless,
Income tax (A: 42%, B: 15%) 84.00 28.00 . . . . . -
this description provides a clear illustration of

Solidarity surcharge on income tax 5.5% 4.62 1.54 the Strategy.
Remaining after taxes (net dividend) 311.38 370.46 Panel B of Exhibit 5 contrasts the outcome
Effective dividend tax rate 39 16", 7390, above with one where investor A simply con-

tinues to hold his 100 shares and does not engage

Notes: This exhibis presents the example of o cash dividend of EUR 4 per ondinary in futures trading. Again, we analyze the period
share pard by Dewrsche Bank on May 25, 2007 1 consider tivo investors folding
100 ordinary shares cach. The personal income tax rares for those investors are 42
and 157 respectively. The exhibit shows thar investor A's rax barden is alniost thre
times higher than inrestor Bs. This creates a strong incentive for i or her o look for

between one day betore and one day after the
ex-dividend date. Investor A experiences a drop
of the stock price from EUR [15.85 to EUR

d tax savings arouind an ex-dividend daie. 112.37 and recerves a nominal dividend of EUR
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4 with an atter-tax value of EUR 3.1136. Overall, high-

Z -4 ~ ~ income investor A experiences a decreased value of his
< = o > )
E 3 = = = porttolio equal to EUR 36.64. It 1s worth highlighting
2% -+ < it X .
£ = < i that the same strategy applied by investor B does not
o [y e el o ‘
e . . -
i result in a loss: Panel C presents such a case. The ettec-
) ) tive dividend tax rate for low-income investors under the
s E 3 Z
& 32 & 2 half-income tax regime is only 7.39%. As a result, the
< = = ~ 2 2 ‘
£ o 2 = g 3 after-tax dividend paid by 100 Deutsche Bank shares 1s
2z x ~ =z 3 = z . . .
s x S = s T 5 =z equal to EUR 37044, and investor B gains EUR 2244
= = T - = . 2 ooy 2 . . N
€3 z 2 g g %5 g3 despite the stock price drop.
oo ol = = Z = i . L R
& g ” ol = & - ¥ According to existing literature (Wagner and Wagner
E % : x Z 5 5 5 5
= Tz 7B [2001]. Bergsteiner et al. |2001], and recently Haesner and
x ~ -4 ~ . o L. o
> = > > Schanz [2011]). dividend-stripping strategies have become
an integral part ot the half-income taxation system. SSF
' contracts are very usetul tinancial instruments to facili-
2 . . - . -~
= tate implementation ot such strategies. Theretore, we put
£ tforward the hypothesis that the trading activity of SSFs

increases around ex-dividend dates. We also expect an
increase in the etficiency of the derivative market mea-
sured by the level of absolute mispricing. Both can be
ateributed mostly to the activiey of German investors, who
by trading SSFs look tor dividend tax savings.

11 100 shares.

for EUR 112.37 each.

Closing Position
(day after ex-dividend date)

EMPIRICAL RESULTS

Hold all 100 shares.

Buy back 100 shares
The post ex-dividend price is equal to 112.37. Receive after-tax

=
<

%z
5
)
)
=
L
=
=
2
w0
I~
i~
(o)
(2]
<
=]
o
[
-
v
_’J
c
j=
=
B
=
o~
=
;
Ed
L5
Z
£
2
i_.

JUR 112.25, Profit taxed at 42% rate.

Analysis of Factors Facilitating SSF Trading

of |

In order to detect tactors tacilitating trading on the

dividend equal to EUR 311.36 ( EUR 400 betore tax).
dividend equal to 370.44 EUR (400 EUR before tax).

Accrued interest deposit of EUR 2.47 is taxed at 42

Eurex. we use linear regression on the company level (see

Short position in one futures contract on 100 shares with price

Hao ctal. [2010]). We use two proxies of trading activity:
open interest and traded volume for single-stock futures.
To test the consistency of the results reported in this see-
tion. we consider six specitications of the model applhied

to each proxyv. Specification 1 (S1) is based on criteria

585 for two days at 3.84%

wome investor'’s strategy buy and hold dividend paving stock (dividend tax rate 7.39%)

B: High-income investor's strategy buy and hold dividend paving stock (dividend tax rate 22.16%)

Notes: The bid and ask prices are wsed 1o calewlare the profit/loss from a sale and buy transaction.

Trading Strategies around the Ex-Dividend Date for German Investors

g g
. = 5
T & =z =
_ BRI = 5
= w E= . g g
ol x e — 2 v, v,
= vz ~ = >« %
g = S 20 7 g . . . o
£ 5 ~ tm 23 = z = used by the exchanges for selection of the underlying tor
£ 1 o % z& =z =z . -
gz = =& c =3 z = z= single-stock futures. The exchanges seem to select stocks
5 ¢ = .38 E23 = S 3 : » URTIN
o0k = & Z2E g -5 -z characterized by high capitalization and turnover. The
5 = 5 E 34
= = Fr b = 2 =2 R 0T .
S5 2 5 £Z vz -2 - level of volatility 1s also taken into account.
£E T §F g% % Z 3 S .3 ’
< Ed A < 2 S 2 - . . . R
°cx 2 2 £ 5 x E I = ol =] The next specification (S2) includes all variables
P = z3 232 = = - . . . “.
FE Z 25 =3 5 s from ST plus the variables Abs_ \Mispricing, Size_lor. and
- = S o R E g o . . L~ i - .
s T £ % 3 3 lick_size, all deseribing specitications of the SSF contract.
= S - 3 2 o . o~ . . S . .
L 4 a = = Specification 3 (S3) contains all previous variables together
£ = £ g
= < with variables characterizing an underlying of the contract.
~ S 3 ¢ ving
— 2 e = = - snecibieat] 1Y has the o - N
” < T 5 e z Specitication 4 (S4) has the same components as S3 and
S - — = . . ) - ~
— P 2 = = = also includes variables that measure the return—risk profile.
= e 2 Z P - . . .
X = B 2 = g = such as annualized log returns. annualized realized vola-
. 2 5 o 4 ; 2 8
> - o s= = s -~ ulity, and a stock’'s beta. Specitications 5 and 6 (S5 and S6)
[Sa
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contain all the variables mentioned previously as well as

those deseribing the domestic market tor the underlying.
thatis, Lu_ NS_EUR and MI'GDP are added. Due to the
high correlation between the age of the contract and tick
size equal to 04121 with P-value below 1%, we decided
to constder two separate model specifications. So S5 takes
into consideration tick size and S6 takes into consideration
age of contract. Variance intlation tactors (not reported)
indicate that multcollinearity 1s not present in the reported
regressions.”

Exhibit 6 contains the resules of regression for all
specifications. The dependent variable is the average daily
log open interest per company. and it is used as a proxy
of market activity. We find strong evidence that a high
level of institutional ownership has a negative impact on

the popularity of single-stock futures among investors.
The coetticient tor institutional ownership in regression
S6 15 =0.0181, and 1t 1s statstically significant at 1% (see
Exhibit 6). This result is consistent with the hypothesis
that investors trade SSFs on stocks characterized by the
limited access to short sale more often. The coetticients
reported 1in Exhibit 6 indicate that market participants
preter smaller futures contracts with larger tick values:
that 15, contracts that can be casily used for hedging and
those that have a limited number of possible prices receive
more market acceptance. The coefticient for the tick size
variable 1s significandy ditterent than zero at 1% tor all
spectfications.

We also found evidence on the positive relation-
ship between time since the introduction of the SSF and

EXHIBIT 6

Results of Regressions with Log Open Interest as the Dependent Variable

Model Specifications

S1 S2 S3 S4 S5 Sé6
Intercept 3.2186 1.7578 2.9737 29722 —0.4365 -1.8127
(1.47) (1.51) (1.53) (1.30) (-0.29) (-1.29)
Abs_Mispricing 0.0121** 0.0131%* 0.0147*** 0.0188*** 0.0210%**
(2.08) (2.35) (2.48) (3.16) (3.92)
Size_lot -0.0119%*x* 0.0119**x* ~0.0117%** =0.0117%** ~0.0114***
(-5.58) (4.87) (~5.70) (-5.54) (-5.52)
Tick size 15,948 *** 14.5390*** 14.7348%** 12.8189%*x*
(5.39) (4.87) (4.61) (4.17)
Age 3.7302%**
(8.46)
Ln_Market Value  0.0284 0.1078 0.0993 0.0926 0.1124 0.0519
(1.44) (1.10) (1.04) (0.96) (1.16) (0.58)
Beta 0.2615 -0.3957 0.3716
( 0.90) (-1.37) (- 1.35)
Inst_ownership ~0.0 188 *** 0.0194** ~0.0221%** 0.018]***
(-4.02) (-4.15) (—4.46) (3.99)
Ln_volume -0.0050 0.3198%** 0.3089*** 0.3390*** 0.4024%** 0.3003***
(-0.12) (4.18) (4.04) (4.26) (5.12) (3.93)
Ann_Volatility 10.4549%** 13.7130%** 13.4607*** 12.1743%%* 7.9307%**
(3.25) (4.94) (4.56) (4.06) (2.94)
Ann_Return 1.3223%* 1.4888** 1.2038**
(2.14) (2.34) (2.12)
Ln NS EUR 0.899 [ ¥** 0.2855*
(4.43) (1.84)
MyYGopr 0.0086 0.0733
(0.50) (0.42)
Adj. R* 0.0294 0.3323 0.3494 0.3536 0.3759 0.4486

Nores: For detinitions of variables see nores (o Exhibir 1.

# denote statistical significance at the 1%, 3% and 10% levels, vespectively. Al =statistics are corvected for heteroskedasticity using
Whire's [1980] procedure and are in parenthieses.
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the recorded level of open interest. Only volatility and

volume on the spot market, out ot the three variables
previously used by exchanges in selecting underlying
stocks for futures contracts, have a statistically significant
positive association with the dependent variable. We did
not find evidence that market capitalization 1s usetul for
selection of the underlying for single-stock futures. Fol-
lowing previous studies, we measure efticiency of the
single-stock futures market with a level of mispricing.
Our results show that the absolute value of mispricing
attracts the attention of market participants to particular
single-stock futures. The high level of open interest for
SSFs characterized by a high-level value of absolute mis-
pricing can be attributed to investors exploiting arbitrage
opportunitics. Our analysis has revealed that SSFs on
well-performing stocks enjoy higher open interest. This
suggests that market participants use SSFs to lock in
returns from well-performing stocks. We also showed
that SSFs on stocks from markets that are well repre-
sented on the Eurex are characterized by higher open
mterest. In other words, the more SSFs on stocks from a
agiven market. the higher the trading activity 1s for each
of them. The adjusted R-square 1s 0.3759 and (.4486 tor
specifications 5 and 6. respectively. None of the other
considered variables. such as logarithm of market value,
beta, or total capitalization of a country’s stock market as
a percentage of its total GDP, have statistically significant
explanatory power. The adjusted R-squares for model
specifications 2 to 6 range between 0.3323 and 0.4486.
It is worth highlighting that the model’s specitication
I based on three tactors has an adjusted R-square rate
equal to 0.0294 only. Those three factors are primarily
taken into account in the selection process pertormed by
exchanges. The results reported for the model’s speci-
fications 2 to 6 show that there is a need to consider
explanatory variables other than traded volume on the
spot market, volatility, and market capitalization of the
underlying security.

The results of regressions tor log traded volume
are generally consistent with those reported for log open
interest (see Exhibit 7). The minor difterence 1s that, i
the case ot some variables such as Aun_Return, the level
of significance slightly changes. The adjusted R-squares
for model specifications 2 to 6 are lower and lie between
0.2587 and 0.3759. Overall. our results. reported in
Exhibic 6 and Exhibit 7, indicate that 9 out of 12 vari-
ables have statistically significant explanatory power ot

trading activity measured by open nterest and volume.

SPrING 2012

Those variables are the size of the contract, the value of
tick, the age of contract, the level of institutional own-
ership. the volume on the spot market. the annualized
volatility, the annualized return for the sample under
consideration, and the mispricing between futures and
spot markets. Finally, our study provides evidence that
the number of SSFs from a particular country available
on the Eurex has a positive impact on the trading volume
of each of the SSFs—that is, the greater the number of
SSFs from a given country. the more frequently those
SSFs will be traded.

Analysis of Open Interest, Volume Traded,
and Mispricing around Ex-Dividend Dates

In order to verify the hypothesis relating dividend
taxation to trading of single-stock futures, we have exam-
ined the behavior of open interest, volume traded, and
mispricing around ex-dividend dates tor the underlying
of contracts. We find evidence that open interest, volume
traded, and mispricing signiticantly change around
the ex-dividend date. Exhibit 8 presents the behavior
of mispricing and both indicators of investors’ trading
activity. The efficiency benchmark sharply decreased at
the ex-dividend date. The mean of mispricing for 20 davs
preceding the ex-dividend date was 7.75 bps. For 20 days
after the ex-dividend date, the mean was just =3.5 bps.
We observed that two weeks before the ex-dividend
date, the open interest steadily increases and then after
the event date it gradually decreases. The traded volume
is characterized by a few high peaks before and after
the ex-dividend date. Their distribution around the ex-
dividend date suggests increased trading activity.

In order to obtain a turther insight into the dynamics
of the market, we test whether the traded volume and
open interest are indeed higher around the event day.
The results are reported in Exhibit 9. All panels present
the average level of open interest, volume traded, and
mispricing for selected days relative to the event. In addi-
tion, cach of the reported means is tested to determine
whether it is lower than the minimum of global arith-
metic mean and the median for the examined variable.
The first part of the exhibit shows the results for the
whole sample, which consists of 990 ex-dividend dates
spread out across companies. The middle panel provides
results for the companies with dividend yield lower than
the reported median. The last panel reports results for the
companies with institutional ownership higher than the
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EXHIBIT 7
Results of Regressions with Log Volume Traded as the Dependent Variable

Model Specifications

(1) (2) 3) ) (5 (6)
Intercept 2.0432 0.9834 1.9403 1.2323 -1.8189 -2.8485
(1.59) (0.91) (1.64) (1.06) ( 1.33) (-1.03)
Abs Mispricing 0.0116* 0.0124%* 0.0145%** 0.0178*** 0.01932%%*
(1.78) (2.00) (2.36) (2.57) (3.06)
Size lot —0.00091**x* —-0.0091*** —0.0090*** —-0.0094%** -0.009 | **x*
(- 5.22) (-5.28) (-5.28) (--3.34) ( 5.27)
Tick size [8.652 5% 17.5432%** 16.6667%** 14.4450***
(5.64) (3.29) (4.87) (4.34)
Age 2.8830%%*
(6.64)
Ln_Market Vulue  0.0902 0.0569 -0.0635 -0.0536 -0.0548 0.1028%
(0.94) (-0.66) (-0.75) (-0.63) (--0.64) (-1.25)
Betu 0.0587 0.0543 —-0.0407
(0.23) 02D (-0.17)
Inst_ownership —0.0148*** —0.0151** 0.0195%*** —0.0164***
(-3.23) (-3.39) ( 4.37) (-3.81)
Ln_volume -0.0349 0.2060*** 0.1973%%* 0.2209*** 0.2930*** 0.2128%*x*
(-0.43) (2.86) (2.80) (3.05) (4.10) (3.01)
Ann_Volatiliny 6.9094*** 9.093 1 *** 9.7144*** 9.0167*** 5.6914%%*
(2.46) (3.64) (3.72) (3.48) (2.51)
Ann_Return 2.0747%*x* 2.2645 2.1108%**
(3.73) (4.17) (4.14)
Ln NS EUR 0.897 1 %** 0.4365**
(4.39) (2.10)
MVGDP -0.2743 0.2494
(-1.26) ( 1.34)
Adj. R* 0.0661 0.2587 0.2715 0.2874 0.3207 0.3759

Notes: For defivitions of variables see notes to Exhibir 1.

#, % denote statistical signiticance ar the 7o,
I /un < [1980] procedure and are in parentheses.

ol and 10" levels, respectivedy.

Al t=staristics are corrected tor heteroskedasticity wsing

median. We observed a statistically significant change of

open interest around the ex-dividend date independently
of the sample selection. The traded volume changes only
within the trading week betore or after the event date.
The three panels provide clear evidence that the Eurex
single-stock futures market becomes more efficient after
ex-dividend dates. We also test the null hypothesis that a
mispricing 1s lower than the minimum of the arithmetic
mean and the median tor mispricing. This hypothesis
cannot be rejected after ex-dividend dates. It indicates
improvement in the etticiency of SSF markets around ex-
dividend dates. Thus. we think that the results reported
by Exhibits 8 and 9 provide evidence to support the
hypothesis discussed in the subsection on trading activity
around ex-dividend dates. Therefore, the explanation
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of high activity combined with increased efficiency lies
in the difterence i taxaton of cash dividends paid to

German 1nvestors.

ROBUSTNESS CHECKS

In order to examine the sensitivity of resules to the
sample selection, we perform a number of robustness
checks. The results of some of them are worth a briet
discussion. Our sample consists of firms from difterent
countries. In order to address potential concerns related
to the possibility that reported results are driven by firms
trom a particular country or region/organization, we
apply our model to difterent compositions of the sample.
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ExXHIBIT 8

Trading Patterns and Market Efficiency around
Ex-Dividend Dates

Daity Mispricing for SSF (in bps)
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Day Relative to Event

— — - Cpeninterest Volume traded

Notes: The top panel plots the average mispricing abnovmal volatility around 990

C.All companies from the original sample

CXCCP( tll()SC from Cll]t‘]’gillg ECONOMICS.

Taking into account the most heavy trading
observed for SSFs on stock from the EU zone,
the choice of A seems to be obvious. We would
like to check whether our results are confirmed
tor SSFs that are the most popular among inves-
tors. Sample B was chosen, as the investors from
Germany are key plavers on the Eurex tloor. In
2008, around 87% of trades were executed on
behalf of German investors. Previous studies have
provided evidence that German mvestors show
signs of home bias (Ocehler ¢t al. [2006]: Gerke
et al. [2003]). In consequence, by excluding
German companies, we hope to check whether
the same tactors determine trading activity iman

CnVIroninent \\'ht“l'C Grerman 1mvestors are not

35000 . . .- .o
the most active ones. Sample C 15 an original
30000 sample of compantes excluding those compa-
g nies from emerging markers. Due to the low
25000 = - : - T
Y 2 level of trading recorded for SSFs on the under-
N . - ) -
so000 & Iving from emerging markets and a difterent
§ risk—return profile, we suspect that those SSFs

15000 can contaminate results presented in the article.

10000 The resules obtained from regression applied to
samples AL BLand C and reported 1 Exhibit 10
50600 provided contirmation of the conclusions pre-
sented in the artcle.

In order to verity the results reported on ex-
dividend trading of S5Fs, we repeat the analysis
reported by Exhibit 8 separately tor companies
registered in Germany, Spain, and Switzerland (see
Exhibit 11). We have selected those countries, as

investors from those countries are the most active

ex-dividend dates for 420 companies. The sharp decrcase of mispricing indicates impro-

venient in market cfficiency. The loteer panel depicis the average level of the open inrerest
and the traded volunie aronnd ex-dividend dates. The lefi-land scale corresponds 1o tlie
traded velume and the ricle-hand one 1o open interest. The scales are ditterent. Botl
magnitdes reind to increase, revealing the high marker acrivity wonnd the cvent date.

plavers on the Eurex exchange. The well-known
home bias phenomena were previously reported
by a number of studies for different countries.
The studies by Chan ctal. [2003], Ochler ct al.

In particular. our attention 1s focused on samples con-

sisting of the tollowing:

A Stocks listed on exchanges located m a country that
1s a member of the European Union:

B. All companies trom the original sample except
German companies:

SeRING 2012

[2006], and Gerke etal. [2005] showed the exis-
tence of this phenomena on the German market. Thus.
we expect that, due to the dominant position of German
investors on the Eurex. ex-dividend trading for SSFs on
stocks of German companies should be much more intense
than trading ot SSFs on stocks trom other countries.

This scrutiny has contirmed that trading activiey
increases independently of the origin of the underlying
for SSFs. We also observed a decline in mispricing
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ExHIBIT 10
Results of Regressions with Log of Open Interest and Volume Traded as Dependent Variables

Open Interest Traded Volume

EU-Only Without DE Without EM EU-Only Without DE ~ Without EM
Intercept 1.2662 -1.8979 0.3661 -0.6310 -1.5142 -1.5299
(0.78) (-1.17) (0.24) (-0.43) (-1.09) (-1.13)
Mispricing 0.0210*** 0.0185*** 0.0191*** 0.0236%** 0.0200*** 0.0201***
(2.81) (2.61) (2.79) (2.80) (2.70) (2.64)
Size_lot —0.0119%** —0.0115%** ~0.0116%** -0.0099%** —0.0091*** -0.0093***
(-5.59) (-5.51) (-5.48) (-5.66) (-5.28) (-5.32)
Tick_size 14.5714*** 5.8019** 13.3719%** 14.9947*%* 7.3016** 14.6894%**
(4.50) (2.02) (4.38) (4.66) (2.16) (4.43)
Ln_Market_Value  0.1128 0.1297 0.0993 —0.0849 -0.0183 -0.0600
(1.12) (1.33) (1.01) (—0.94) (-0.21) (-0.70)
Beta —0.4975 0.4027 —0.3618 -0.2234 -0.1634 -0.0611
(—1.40) ( 1.50) (-1.23) (-0.76) (-0.69) (-0.24)
Inst_ownership —0.0202%** 0.0214%** —0.021 ] *** 0.0171%** ~0.0]73%%* —0.0192%**
(-3.48) (-4.19) (=3.73) (-3.40) (—3.58) (—4.21)
Ln_volume 0.4033%%x* 0.6794*** 0.3697*** 0.3468*** 0.6364*** 0.2857***
(4.24) (6.54) (4.75) (4.48) (6.15) (4.04)
Ann_Volariliy 10.3821*** 8.8285*** 12.0289%** 8.6794%* 4.6714* 8.9389**x*
(3.20) (2.81) (4.00) (3.12) (1.69) (3.43)
Ann_Return 1.7101** 1.0098* 1.4394%* 2.3689** 2.1404%** 2.4328%%*
(2.32) (1.66) (2.23) (3.98) (3.80) (4.55)
Ln NS EUR 0.7476%** 0.5024** 0.7752%%x* 0.7986*** 0.5119** 0.8490%**
(3.30) (2.3D) (3.39) (4.06) (2.74) (4.40)
MVGDP 0.8290 0.6091 0.0750 -1.3726 0.3826 -0.2907
(1.56) (3.00) (0.04) (-1.12) (1.58) (-1.53)
Adj. R- 0.3550 0.4207 0.3670

0.3269 0.3637 0.3208

o For definitions of variables see the notes 1o Exhibir 1.
s k% depote statistical significance at the 1%, 3%, and 100 levels, respectively. Al =stanistics are corrected for heteroskedasticity using
White's [1980] procedire and ave in parentheses.

variability after ex-dividend dates. Moreover, the anal-
vsis provides evidence that the magnitude ot changes is
the highest for German companies, which supports the
home bias hypothesis. To sum up, all these tests allow
us to draw the conclusion that the results presented n
this article are robust to the sample selection.

CONCLUSIONS

We provide a detailed examination of the deter-
minants of trading activity on the single-stock tutures
market segment of the Eurex derivative exchange. In
particular. our attention focuses on properties ot under-
Iving securities and contract specitication. Our analysis

SPRING 2012

has focused on factors atfecting overall trading and on
analysis of ex-dividend trading. In doing so, we also
contribute to the literature by examining a new and
extensive set of alternative explanatory variables.

Our findings indicate that apart from commonly
used factors, such as market capitalization, share turn-
over, and volatility, one should consider other factors.
We find a positive association between trading on the
Eurex SSF market and the following variables: trading
volume on the spot market, mispricing between the spot
and futures markets. and tick size. Using cither open
interest or trading volume, we tind a negative association
between both direct institutional ownership and the size
of the contract. Following the studies by Nagel [20053]
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and D’Avolio [2002], in which a percentage of institutional
ownership was used as proxy of short sale accessibiliey., we
conclude that stocks characterized by a restriction in short
sale and high trading volume on the spot market are good
candidates tor underlyving securities for futures contracts.
Furthermore, we find evidence that market participants in
the Eurex preter smaller contracts with higher tick sizes.
The study has also provided evidence that the SSF
market tor particular stocks increases its etticiency during
the period following the ex-dividend date. Also, around
that date, trading activity is substantially higher. Both
observations are consistent with the view that trading
of single-stock futures contracts can facilitate dividend-
stripping. an integral part of the German halt-income
taxation method of dividends (Halbeinkiinfteverfaliren) that
was in place during the period under examination.
The implications of this study for market regulators
are tangible and important. The derivatives exchanges
tend to select stocks for the underlving of tutures con-
tracts based exclusively on market capitalization. share
turnover, and volatility. However, this study provides
evidence that those factors are not sutficient to achieve
the ultimate aim—namely. the attention of investors. The
key variable previously overlooked is the company’™s own-
ership structure. An interesting extension ot this study
would be an analvsis of factors determining trading on
the option segment of the Eurex combined with a com-
parison to the factors reported here. Such an analysis
would shed light on the broader reasons behind trading

derivative products on a single stock.
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"I a short=sale transaction. the portion of interest or div-
idends carned by the owner {lender) of shares chatare paid o the
short seller (borrower) of the shares. Both parties usually nego-

tiate the rate at which the short seller will be compensated.

Segrse 20012

2Baldwin [2010] discusses application of single-stock

futures tor dividend seripping on the U.S. market.

‘The tax rate is higher than 21% due to solidariey sur-
charge on income. Both corporate and individual tax rates
were increased by solidarity surge equal to 5.5%.

1 a case where an individual investor owned units of
cquity mutual fund that was engaged in trading of futures.
there was no taxation of profit trom such trading. To a farge
extent, individual investors were better oft it the dividend-
stripping strategy was implemented by mutual funds,

*These results are available from the authors upon request.

REFERENCES

Ang, S.J..and Y. Cheng. “Financial Innovation and Market
Efticiency: The Case for Single Stock Futures™ Journal of
Applied Finance, 15 (2005a), pp. 38-51.

—— “Single Stock Futures: Listing Selection and Trading
Volume.” Financial Researclr Letrers, 2 (20050), pp. 30-40).

Arteta C.OL and G, Hale, "Currency Crises and Foreign
Credit in Emerging Markets: Credit Crunch or Demand
Ettect?™ FEuropean Eeonamic Revieir, 33 (2009), pp. 758-774.

Baker, M., B. Bradley, and |. Wurgler. "Benchmarks as Limits
to Arbitrage: Understanding the Low Volatility Anomaly.”
Financial Analysts Journal, 67 (2011), pp. 40-54

Baldwin. W. "How to Profic trom Single-Stock Futures.” Forbes,
April 2010,

Bekaert, G..and C.R. Harvey. “Emerging Markets Finance.”
Journal of Empirical Finance, 10 (2003}, pp. 3-55.

Bergsteiner. S.. C.J. Ritzer. and 1. Stangl. “Steuersparmodell
‘Dividenden-Stripping: Alter Wein in neuen Schliuchen?”
Betriehsberater, No. 11 (20017, pp. 544-540.

Biatkowski. J.. and J. Jakubowski. “Stock Index Futures Arbi-
trage in Emerging Markees: Polish Evidence.™ Tnrermational
Review of Financial Analysis. 17 (2008) pp 3603-381.

Black, F.. M.C. Jensen, and M. Scholes. " The Capital Asset
Pricing Model: Some Empirical Tests.” In Studies in the Theory
of Capital Markets, edited by M.C. Jensen. New York. 1972.
pp. 79-121

Bollen. N.P.B.. T. Smith. and RUE. Whalev, "Optimal Con-

tract Design: For Whom?™ Journal of Frtnres Markers: 23

(2003). pp. 719-730.

-
THE JOURNAT OF DERIVATIVES 45

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Bahler. W and AL Kempt, "DAX Index Futures: Mispricing
and Arbitrage in German Markees.”™ Journal of Furres Markers.,
15 (1993). pp. 833-83Y9.

Chan. Ko V. Covrige and L. Ngo "What Determines the
Domestic Bias and Foreign Bias? Evidence from Murtual
Fund Equity Allocations World-Wide.” Journal of Finance, 6O
(2003), pp. 1495-1534.

Charles. ALY, " The Determinants ot Stock Market Develop-
ment 1n Emerging Economies: Is South Atrica Difterent?™
IMF working paper, 2008, WEP/08/32.

Cornell. B and K. French. “The Pricing of Stock Index
Futures™ Journal of Furires Markets. 3 (1983), pp. 1-14.

Chung. Y.P. A Transition Data Test of Stock Index Futures
Market Efticiency and Index Arbitrage Proficabiliey.” Journal
of Finance. 46 (1991), pp. 1791-1809.

DAvolio. G. " The Market tor Borrowing Stock.”™ Jorrnal of

Financial Econontics. 66 (2002), pp. 271-300.
Demirgiic-Kunt, A.Cand R Levine., “Stock Market Devel-

opment and Financial Intermediaries: Sevlized Faces.” The
Horld Bank Economic Review, 10 (1996), pp. 291-321.

Dennisc P and ]2 Weston. “Who's Informed? An Analysis of
Stock Ownership and Informed Trading.” Working paper. 2001,

Dias de Sousa, R “Singling Out the Future.” In The 1orld
of Equity Derivatives: The Exssential Toolbox for Investors. Eurex
Frankturt AG. 2008, pp. 47-50,

Dubofsky, D. A Market Microstructure Explanation of
Ex-Dav Abnormal Returns.” Fruancial NManagement, 21 (1992),

pp. 32-43.

Dutt. H.R . and 1L, Wein. "On the Adequacy of Single-
Stock Futures Margiing Requirements.” Jowrnal of Futures
Markets. 23 (2003), pp. 989-101012.

Duttie. D "Special Repo Rates.” Journal of Finance. 31 (1996)
pp. 493-526.

Elton. E.. and M. Gruber. “Marginal Stockholder Tax Rates
and the Clientele Eftect.” Review of Lconomics and Statistics,
32 (1970), pp. 68-74.

Falkenstein, E.GG. “Preferences tor Stock Characteristics as
Revealed by Mutual Fund Porttolio Holdings.™ Journal of
Finance. 51 (1996), pp. 111-135.

46 I RAMINAN TS OF TRADING ACTIVITY ON EHE SINGEUE=STOCK FUTURES MARKLE U FVT00NCE FROV THE EUREN FNCHANGE

Frazzim. A and L H. Pedersen. “Betting againse Bera.”
Workmg paper. New York Universicy, 2010,

Frank. M. and R Jagannathan. “Why Do Stock Prices Drop
by Less Than the Value of the Dividend?” Evidence from a
Counrry without Taxes™ Journal of Financial Economics, 47
(19U8). pp. 161-188.

Gerke, W F Mager.and ACRohrs. " Tweney Years of Interna-
vonal Diversitication trom a German Perspective.” Schmalen-
bach Business Revien. 57 (20053, pp. 86-102.

Gibson. K. Brokers Hal New Hybrid.”™ Barrons. 4 (November
20025 MWIS.

Gompers, PAand AL Metrick. “Insticutional Investors and
Equity Prices.” Quarterly Journal of Lconomics. 166 (2001, pp.
229260,

Haesner. C.oand Do Schanz. "Ex-Dividend Dav Stock Prices
and Trading Behavior in Germany: The Case ot the 2001 Tax
Retorm.™ SSRIN Working Paper Series, 2011,

Hao. J.. A Kalay.and S, Mavhew. “Ex-Dividend Arbitrage
m Opton Markets.” Review of Financial Studies. 23 (2010,
pp. 271-303.

Harvey, C.R " The World Price of Covariance Risk.™ Joirnal
of Finance. 46 (1991) pp. 111-157.

—. "Predictable Risk and Returns in Emerging Markets.”
Review of Financial Studies. 8 (1993), pp. 773-815.

Huang, R and HURL Stolll s Te Time to Split the S&P
500 Futures Contract?™ Financial Analysts Journal, Vol. 54,
No. 1 (1998). pp. 23-35.

Johnson. PM_and T.L Hazen. Derivatives Regulations. Aspen

Publishers, 2004, pp. 75-77.

Jones, T and R Brooks. "An Analvsis of Single-Stock Futures

Trading in the US.™ Financial Services Review, 14 (2003), pp.
85-95.

Karagozoglu, ALK .. and T.F. Martell. “Changing the Size of
a Futures Contract: Liquidity and Microstructure Effects.”

Financial Review. 34 (1999), pp. 75-94.

Kempt. AL "Short Selling, Unwinding. and Mispricing.”

Journal of Putures Markers 18 (1998), pp. 903-923,

SPRING 2012

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Krishnamurthy, A, “The Bond-Old Bond Spread.™ Joirnal of
Financial Economics, 66 (2002} pp. 456-500.

Lee, C.I,and H.C. Tong. “Stock Futures: The Etfects of
Their Trading on the Underlying Stocks in Australia™ Joirnal
of Multinational Financial Management, 8 (1998), pp. 285-301.

MacKinlav, A.C.. and K. Ramaswamy. “Index-Futures Arbi-

trage and Behavior of Stock Index Futures Prices.” Revicw of

Financial Studies, 1 (1988), pp. 137-158.

Nagel, S. “Short Sale. Institutional Investors and Cross-
Section of Stock Returns.” Journal of Financial Lconontics, 78
(2005). pp. 277-309.

Niclsson, U. “Stock Exchange Merger and Liquidity: The
Case of Euronext.” Journal of Financial Markers. 12 (2009), pp.
229-267.

Ochler, AL T, Walker, S0 Wendt, and M. Rummer. “Are
Investors Home Biased? Evidence from Germany.” In Direr-
stfication and Portfolio Managenient of Mutual Funds, edited by
G.N. Gregoriou. New York, NY: Palgrave MacMillan, 2006,

pp. 37-77.

Pagano, M., O. Randl, A.A. Rocell, and J. Zechner. "Whart
Makes Stock Exchanges Succeed? Evidence from Cross-Listing
Decisions.” Ewropean Leonomic Revieut 43 (2001) pp. TT70-782.

Partnov. F. "ISDA. NASD. CEMA. and SDNY: The Four
Horsemen of Derivatives Regulation?™ In Brookings- harron
Papers on Financial Services, edited by RUE. Lian and R Herring,
Brookings Institution Press, 2002,

Puttonen. V. “Stock Index Futures Arbitrage in Finland:

Theory and Evidence in a New Market.™ Luropean Journal of

Operational Research. 68 (1993). pp. 304-317.

Seppi. D. TLiquidity Provision with Limit Orders and Strategic
Specialist.”™ Review of Financial Suadics. 10 (1997) . pp. 103-150.

Wagner, EW., and E. Wenger. “Dividenden-Stripping im
Halbeinkiinftevertahren: Vom Missbrauchstatbestand zum
Svstembestandeeil.” Berrichsherarer. No. 8 (20015, pp. 380-388.

Young, P.L.. and Ch. Sidev. “Tax Efticiency Trades.” In Single

Stock Futures: A Trader's Guide. John Wiley & Sons Ltd., 2003,
pp. 6-4Y.

To order reprings of this article, please contact Dewey Palnricri
ar dpalmicrifa fijonrnals.com oy 212-224-3675.

SPRING 2012

THE JOURNAL OF DERIVATIVES

47

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



THE JOURNAL OF

ERIVATIVES

CORRELATION SMILE, VOLATILITY
SKEW, AND SYSTEMATIC RISK
SENSITIVITY OF TRANCHES 8

ALFRED HAMERLE, ANDREAS IGL,
AND KILIAN PLANK

In collateralized debr obligations and other securitized credit
derivatives. the expected tranche pavoths depend heavily on the
detaule correlations among the securities in the pool. Like
volatlity. correlation is not directly observable. but it is possi-
ble ro infer it trom the market price of a tranche. But unfor-
tunately, also like volatility, these implied correlations don't
behave well. They should be equal across all of the tranches cre-
ated from a given pool. but they never are. Instead. implied cor-
relations exhibit the pattern known as correlation skew: In this
article. Hamerle, Igl and Plank consider two ways in which the
real world departs from the assumptions of the Gaussian cop-
ula model. Ditferent correlations extracted from different
tranches 1s one, but the other departure is that investors require
expected risk premia for bearing a security's downside expo-
sure. This 1s not the same as a (svmmetrical) distaste tor “volatil-
iy say, and it s reflected inan asymmetrical implied volatiliey
skew exhibited by options on a bond issuer’s equity. The stan-
dard Gaussian copula model allows for the first ettect, but not
the second. In this article, the authors look at both. Their
most successtul model estimates downside risk premia from the
risk-neutral probability densities extracted trom the issuers’
equity options and then imposes a fixed and moderate degree
ot correlation. This combination captures market pricing very
well tor all of the tranches above the equity tranche.

DETERMINANTS OF TRADING ACTIVITY
ON THE SINGLE-STOCK FUTURES
MARKET: Evidence from the

Eurex Exchange 29

JEDRZE] BIALKOWSKI AND JACEK JAKUBOWSKI
Futures contracts on stock indexes, both broad and narrow.
have been traded for a long tme in many countries, but sin-

gle-stock futures (SSFs) were more controversial, and their
introduction was delaved by regulatory authorities. SSFs did not

4 THE JOURNAT OF DIRIVATIVES

begin trading undl 2002 in the U.S. and 2003 at the Eurex.
As v normal for new contracts. success in the marketplace has
differed across names. In this article. the authors exannne what
tactors contribute to open interest and trading volume for 420
single-stock futures contracts. Important variables contribue-
g to high trading activiey include tactors relating to the mar-
ket tor the underlving stock. such as trading volume. market
capitahizavion, and volauliey: characteristies of the futures con-
ract. including tick and contract size: characteristics of the firm3
home countrv:and such other tactors as the degree of insti-
tutional ownership of the underlving stock and the extent of
arbitrage opportunities due to tutures muspricing. The resules
confirm the unportance of most of the hvpothesized rela-
tionships. In addition. the authors look closely at a specific div-
idend capture serategy using SSFEs that should be especially
attractive to German investors. Thev find that the behavior of
SSEs around ex-dividend davs shows clear evidence that a
substantial volume of trading activity appears to be generated

by traders implementing this strategy.

A CLOSED-FORM PRICING FORMULA
FOR MORTGAGES INCORPORATING
TERMINATION HAZARD RATES AND
RECOVERY RATE AS CORRELATED
STOCHASTIC PROCESSES WITH

Jumpr COMPONENTS 49

MING-SHANN TsAI AND SHU-LING CHIANG

Betore subprime. the major risk in a home mortgage loan other
than interest rate risk was prepavment. Partly idiosyneratic but
driven by interest rates, prepavment is modeled as being a
path-dependent function of the mortgage rate in the market.
Valuation typically is done by Monte Carlo simulation. which
is time consuming and has some dithiculey in properly reflece-
ing rare events. Unlike for mortgages. the main reason tor
most loans for an abrupt cessation of payments is default.
While “structural™ credit risk models treat default as a func-
tion of asset prices, in “reduced form™ models it is more like
a lightning serike. which mighe hic anyv loan at anv time. with
the probability ot occurrence being dependent on exogenous
factors. In this article, Chiang and Tsai develop a reduced-form

tvpe tramework tor valuing risky mortgages that incorporates
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