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Abstract  
 

Law makers have now decided a derivative taxation novelty in Germany. It was unclear how the new law impacted the 

profitability of investments in comparison of the former taxation (T1). The purpose of the study was to find an answer to 

the research question: How does the derivative taxation novelty (T2) in Germany impacts the profitability of derivative 

hedging strategy returns in the German financial market? For this study, a comparative, quasi-experimental research 

design was selected. ETF and warrant prices, a simple moving average (SMA), along with a beta hedging model, and a t-

test were computed. The T(2) had an significant higher effect compared to T(1), with 4-17% and a t-test with t(170) = 

2.5042, p < .000. The T(2) unfolded its full potential with an investment amount of €30K, while the share of T(2) was 2% 

per month of the investment amount when hedging with a SMA(50) and a warrant with a omega =20 ω (leverage) 

strategy. Conservative retail investors that followed a low risk short warrant strategy, needed to hedge large investment 

positions, had a frequent hedging requirement, which generated larger losses, were affected the most by T(2). I 

recommended to closer verify equality for sustainable investing. The study can be relevant for law-makers, financial 

advisors, banks, online brokers, retail traders, finance students to learn more about the effect of T(2) on their investments. 
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INTRODUCTION 
Derivatives  

Derivatives are a relevant instrument for the 

financial market, because companies require derivatives 

to manage their corporate risks. According to a “non-

financial firms” study, from 1995, at least 70% of the 

investigated companies use some form of financial 

engineering to respond to the changes of interest rate, 

foreign exchange, or commodity price risk [1]. 

Financial firms, such as banks, saving and loans, and 

insurers are all active in derivative markets in some 

form or the other. Even though the risk types that 

managers are confronted with, can vary across the 

industries and sectors, however, commonality exist in 

using derivatives as instruments to hedge risk to 

respond to the volatile movements of the financial 

markets [2]. In Germany, about 9.7 million people held 

stocks, investment funds or exchange traded funds 

(ETF) in 2019 [3], which is a share of about 12% of the 

Germanys. There are about 15 issuer banks in Germany 

that offer derivatives that cover about 90% of the issued 

warrants and investment products with a market volume 

of about €60-€75 billion in 2020 [4]. Therefore, 

derivates are an important element of the financial 

market to manage the corporate and the financial risk of 

investors. 

 

The derivates that are traded at the financial 

markets are often over-the-counter (OTC) derivatives, 

and are private contracts that are determined by the 

changing price of some underlying financial asst or 

commodity [5]. To manage risk, the main derivatives 

that are commonly used in Germany and are relevant 

for taxation, are: (a) Futures, (b) options, (c) contract 

for difference (CFDs), and (d) warrants (Hebel-

Zertifikate, Optionsscheine and so forth). Depending on 

the account size, the financial knowledge, and the 

experience of the investor, various products with 

different complexity levels can be selected for 

professional, semi-professional, or retail investors. 

 

Next to hedging corporate and financial risk, 

derivatives are also used as an instrument of 

speculation, where professional, semi-professional or 

retail investors follow various kinds of different 

investment strategies to leverage their profits with 

derivates. A commonly used investment strategy of the 

technical analysis, to gain excess returns, is to generate 

http://saudijournals.com/sjef/
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trading signals by using a simple moving average 

(SMA) strategy. For example, with a SMA strategy buy 

or sell signals can be obtained if the security price 

crosses the SMA price from below (i.e., buy / long / 

Bull phase) or crosses the SMA price form above (i.e., 

sell / short / Bear phase) [6].  

 

Traditionally, the public does not approve of 

speculators, while law makers do not approve of short-

term profits and tend to favor long-term savings, where 

investors hold assets over several years. According to 

this, the taxation regulations seem to reward long-term 

investors, compared to those who sell their investments 

quickly. Especially, short-sellers are seen as speculators 

and are often limited in their speculations through 

regulation of antispeculation rules in statutes, common 

law, in ancient doctrines, and at state or federal levels 

[5]. Therefore, the public and law makers stand 

antagonistic to the short-term use of derivatives.  

 

Transaction cost and Taxation in Germany 

A very important issues for investing are the 

transaction costs which the investor has to take into 

account for his investments. The transaction costs can 

vary, depending if the investor selects a branch bank or 

an online broker to invest at. For example, the 

transaction costs, for buying stocks at a value of €5,000, 

are in comparison at a German public branch bank 

(Stadtsparkasse Munich) €50 plus technical fee per 

trade, while an online broker (i.e., “Smartbroker”) 

charges €4 per trade [7]. For derivatives the transaction 

costs are charged through a slightly larger spread that 

the underlying security exhibits (i.e., 1 - 4 points or pips 

or $0.04 - $0.4 for stocks, currency, oil, gold CFDs and 

so forth) and require a margin (i.e., 5% - 20% for 

CFDs); similar logic for futures [8]. Essentially, 

depending on the investor’s decision, for which bank, 

broker or product he decides for his investments, the 

costs can vary tremendously.  

 

Taxation has a similar high relevance for 

investing because the taxation also impacts the 

investments of an investor significantly. Since 2009, 

Germany has for the taxation of security gains the so 

called “Abgeltungssteuer” (former 

“Kapitalertagssteuer”), which is in this study 

subsequently referred to as T(1). Investors have a tax 

free-limit of €750 and €51 advertising fee for a single 

person (i.e., different for married persons). The T(1) 

tax-rate is 25% plus 5.5% solidarity tax plus 8% church 

tax charge for any security profits. All losses and 

transaction costs can be offset in the same type of 

investment (assets-class) or same pre-tax income form 

[9]. The T(1) is valid as soon as the €801 tax free-limit 

is exceeded on the trading account of the investors. For 

example, a profit of €5001 from an ETF investment 

means that €801 can be subtracted, as tax free-limit; 

resulting in €4,200 * 25% = €1050 and * 5.5% = €57.75 

and * 8 % = €84 which equals in total €1,191.75 tax.  

 

In January 2021, a derivative taxation novelty 

came in the focus of the German public through the law 

makers. The law makers or in specific the 

“Bundesfinanzministerium” (BMF) have decided, in the 

end of 2019 through a tax release, that the loss 

offsetting of stocks and derivate should now be under 

different taxation restrictions. Now, losses through 

stocks and derivatives can only be offset for an amount 

of -€20,000, starting retrospective from 2020. This law 

novelty of the EStG (Einkommensteuergesetz / income 

law), which addresses (next to others) citizens with an 

income from stocks and derivatives, still needs to be 

approved by the “Bundestag” [10]. If the “Bundestag” 

would votes for a change of the §20 EStG, the question 

can be raised: What impact can this decision have on 

the profitability of hedging or trading returns? In this 

study, I will subsequently refer to this derivate taxation 

novelty from 2019 as T(2). 

 

The general problem of this study is that law 

makers have suggested in 2019 changing the existing 

law for 2020/2021, to generate more tax income for the 

state and to perhaps reduce speculations with derivative 

securities [5]. The specific problem is that it is unclear 

how the T(2) impacts the profitability of investors or 

traders who need to hedge their assets, investment 

funds, or investment risks. Therefore, this study can be 

relevant for financial market parties, investors with 

currency risks or interest rate sensitive investments, 

banks, online brokers who need to advise their clients, 

financial advisors, professional or retail traders or 

students who learn how to invest, and need to 

understand the quantitative effect of T(2) for their 

investments. The study is significant because a 

quantitative, comparative simulation of the German 

taxation is performed to assess the impact of the 

taxation change in Germany, which can add further 

insight to the financial literature issues of: (a) financial 

derivatives, (b) hedging, and (c) taxation.  

 

Research Question 

This study is guided by one research question 

(R), R1: How does the taxation T(2) impact the 

profitability of derivative hedging strategy returns in the 

German financial market?  

 

Summary 

For this study, I collected DAX30 data from 

2001 until 2020 (20 years), to compute the price of an 

ETF and the price of a short warrant for the analysis. I 

conducted six analyses subsequently, by first, analyzing 

the performance of a DAX30 ETF SMA strategy. 

Second, I assessed the performance for a DAX30 SMA 

short warrant hedging strategy, while controlling for 

conservative and speculative investors. Third, the 

general metrics of the investigated data were displayed, 

containing: (a) n Bull or Bear phases; (b) values <> 0; 

(c) values = 0; (d) 1day Bear phases; and (e) knockouts 

(KO’s). Fourth, I analyzed the impact of T(1) and T(2) 

to answer the research question and to obtain the share 
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impact of T(2). With a higher share of 4-17%, the 

impact of T(2) compared to T(1) was significant with a 

t-test with t(170) = 2.5042, p < .000. Fifth, I provided 

an answer to the question, at what investment level does 

T(2) unfold its true potential? I found that with a €30k 

investment amount, the T(2) share increased by almost 

1%, with 2% per month of the investment amount for a 

SMA(50/20 ω) short warrant hedging strategy, and 

unfolded its true impact. Sixth, I presented a diagram in 

which I tested the trading of a SMA(50/20 ω) short 

warrant strategy, with and without occurring KO’s, and 

for an investment amount of €50K. The diagram 

reviled, displayed, and supported the assumption that 

conservative investors with large accounts, a high 

frequent demand for hedging, and larger occurring 

losses, are mostly affected by T(2). The study can 

contribute to the finical literature of taxation in 

Germany and to the issue of hedging strategies. 

Therefore, the study can be relevant for law-makers, 

financial advisors, banks, online brokers, and retail 

traders, or students who want to learn more about the 

effect of T(2) on their investments.  
 

DATA AND METHODOLOGY 
Data Collection 

For the analysis, I use dividend adjusted daily 

closing prices (daily data), from the DAX performance 

index (DAX 30; Symbol: ^GDAXI) for the time period 

of January 01, 2001 until December 31, 2020 (20 

years). I collect the DAX30 data from the internet 

source Yahoo!Finance [11]. The computations are 

performed with Microsoft EXCEL.  

 

I make the following limitations for the results 

of this study in regard of German securities and for the 

data of the DAX30. Size effects might not be present in 

the selected data, since the DAX30 only represents 

large cap stocks. Other hedging strategies and hedging 

models have been mentioned in the literature, besides a 

SMA strategy and a beta hedging model like selected in 

this study (see method section). The scope in this study 

is only focused on quasi-experimental and comparative 

test settings to answer the RQ1. The findings can be 

relevant for financial parties such as professional- or 

retail traders, banks, brokers, financial advisors, law-

makers who are interested to learn more about the effect 

of T(2) on their investments.  

 

METHODOLOGY 
Subsequently, the equations are presented that 

are relevant for the study.  

 

Beta Hedging Model: 
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To obtain the investment amount IA, to invest 

in the warrant, an investment value of Vi (i.e., $5,000) is 

required for the equation:  
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Where  = Beta, 
2 = the variance,  = the 

standard deviation (STD), and Ei  = the correlation 

coefficient between E the asset (i.e., DAX30 ETF) 

returns and i the hedging asset (i.e., DAX30 short 

warrant) returns [12, 13].  

 

The here introduced beta hedging model is 

based on the correlation of two assets. The correlation 

based beta hedging model has been selected because it 

outperformed in certain criteria’s other hedging models, 

as shown in a similar prior conducted comparison in the 

financial literature [14]. 

 

Transaction cost:  

)*2(* cVo  …………………………. [2] 

 

Where, V= investment amount, c = sales 

commission, o = is the total costs implied for one trade 

(i.e., buy and sell action).  

 

Simple Moving Average (SMA): 

n

PPP
SMA

nppp )1(1 ...  
 …………. [3] 

 

Where, Pp = the price of the asset p; and n = 

the number of days considered for the closing [15, 16, 

11] 

 

ETF Price: 

)100*))()((( 1 ititETFi pLNpLNVp … [4] 

 

Where, ETFip  = the price of the ETF of asset 

i, and itp  = the price of underlying asset i at time t 

(i.e., here DAX30), V = the last value starting with (i.e, 

€100).  

 

The Equation 4 displays how the price of a 

DAX30 long ETF is computed. For example, if the 

initial values is V = €100, the DAX is at 13,000 points 

and increases by 100 points, then LN(13100)-

LN(13000) * 100 = + 0.77 %. This means for the ETF 

price $100 + 0.77 = €100.77. Through this form of 

computation a path dependency occurs, which means 

that if the index increases and declines again, the ETF 

price might not be at a break-even level again [17]. 

 

Warrant Price: 

)*)(( bapKOp iiwi  …………… [5] 
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Where, wip  = the short warrant (i.e., knockout 

certificate; Hebel-Zertifikat) price of asset i (i.e., here 

DAX30), KOi = knockout value of the underlying asset 

i, pi = price of the underlying asset i, a = agio or 

premium, b = stock split rate. For example, 13,000 - 

(12,000 + 10) * 0.01 = €9.9 DAX short warrant price. 

While the leverage ratio (omega) is computes = iKO  * 

b / pwi, with for example 13,000 * 0.01 / €9.9 = 13.3 

omega (ω). Since the premium of the warrant is often 

only known by the issuer bank, I will not compute a 

premium for the warrant price in this study [18].  

 

Mean Difference Significance Test (t-test): 

2
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Where, X = the average return,   = the STD, and n = 

the number of cases [16].  

 

Research Design 

I assume for the study that a retail investor 

holds and DAX30 ETF in an online broker depot. The 

retail investor will hedge his DAX30 ETF investment 

position with a DAX30 short warrant according to a 

SMA(50) and a SMA(200) price crossover (of the 

DAX30 ETF price) strategy (see Equation 4 and 5). 

Where, the SMA(50) strategy represents a short-term 

hedging frequency and a SMA(200) represents a long-

term hedging frequency. The investor will trade at an 

online broker with transaction costs of €4 per trade with 

an investment amount of €10,000, €100,000 and €1 

Million. I will control for two kinds of investors, by 

considering two different warrant leverage (omega) 

strategies with: (a) a “conservative investor” = 20 ω 

warrant strategy and (b) a “speculative investor” = 40 ω 

warrant strategy. The hedging model is a correlation 

based beta hedging model (see Equation 1) that 

considers two assets, an ETF and a warrant to determine 

the hedging amount in EUR.  

 

Subsequently, I will conduct the following 

tests, quasi-experiments, and comparisons for the 

DAX30 data, for the time period January 1, 2001 until 

December 31, 2020. In regards of the tests, I will first, 

assess the returns and the STD’s for an DAX 30 ETF 

Buy and Hold (BH) strategy and a DAX30 ETF SMA 

Bull phases strategy obtained of an SMA(50) and 

SMA(200) price crossover strategy in Table-1.  

 

Second, I will assess the returns and the STD’s 

for a DAX30 SMA short warrant hedging strategy, with 

a SMA(50) and a SMA(200) to determine the SMA 

Bear phases, while controlling for conservative (20 ω) 

and speculative (40 ω) investors with two different 

warrant omegas strategies. This means for the warrant 

strategy that each buy action, obtained through a SMA 

Bear signals, will lead to a buy of a warrant with the 

same omega of 20 ω or 40 ω. In Table-2, I will display 

the hedging model coefficients.  

 

Third, I will assess and display the metrics that 

occurred for the analyzed data: (a) n Bull or Bear 

phases; (b) values <> 0; (c) values = 0; (d) 1day Bear 

phases; and (e) KO’s. 

 

Fourth, I will assess the returns and the STD’s 

for the SMA(50) and SMA(200) Bear phase strategy, 

while controlling for conservative (20 ω) and 

speculative (40 ω) investors, and controlling for T(1) 

and T(2), and differentiated the results for a €10,000, 

€100,000 and €1 million investment amount. This 

fourth test will allow me to determine the T(2) average 

share ratio of (T1 + T2). For this fourth test, the logic of 

T(1) is, if the investment profit is higher than the tax 

free-limit of €801 for a single person, then 25% tax is 

applied plus 13.5% tax of the 25% tax amount (see 

example in the literature review), however, all losses 

can be offset. The logic of T(2) is that T(1) is applied, 

however, investment losses can only be offset to a limit 

of -€20K.  

 

Fifth, since the hedging coefficients will lead 

to only a fraction of the ETF investment amount, 

because of the different variances and correlation 

coefficient, I will consider nine different investment 

amounts from €5,000 until €1 million to determine: (a) 

the number of cases that y < -20K and (b) the share of 

T(2) per month of the investment amount. This analysis 

will show at which level the T(2) unfolds its true 

potential and impact.  

 

Sixth, I will present a diagram in which a 

comparison is conducted between: (a) SMA, (b) SMA 

T(1); (c) SMA T(2) DAX30 short warrant hedging 

strategy and under the condition with and without KO’s 

during the tested time period, for an investment amount 

of €50K.  

 

Since a SMA(50) and a SMA(200) price 

crossover strategy are compared, I expect for the ETF 

that a different amount of Bear phases will occur. In 

order to establish a comparison for the data, between 

different lengths of the SMA Bear phases, I will divide 

the total amounts by n phases for a downward 

projection, and I will consider a “phase vs. month” 

coefficient for the data in my analysis of (n phases / (20 

years * 12 months)). 

 

Threats to Internal Validity and External Validity  

The DAX 30 data was corrected by deleting 37 

missing values (now 5,073 total cases), which can 

minor impacts the internal validity. Further, a 

downward projection was conducted of the total results 

(of 20 years) to the results per phase, and through a 

coefficient the results were transformed to the results 

per month. The downward projection can led to 
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rounding errors in this study which impacts the internal 

validity.  
 

Since other investments or asset classes might 

impact the performance of individual investors 

differently, the taxation might vary in a comparison of 

different asset classes, which impacts the external 

validity. As indicated, the transaction costs can vary 

depending by which bank or broker the investor 

chooses to invest, which leads to external validity issues 

for a comparison of results with different transaction 

costs. The computation of the warrants prices can 

deviate, since there is an element to the equation (i.e., 

agio / disagio or premium) that is decided and 

computed by the issuer bank and can hardly be 

replicated, which can lead to internal and external 

validity issues. The selected hedging strategy, through a 

SMA, is only one form of how to hedge, and the results 

do not represent all the different kinds of hedging 

strategies there are in practice which can impact the 

external validity.  
 

The hedging positions were bought and were 

held from the start until the end of a SMA signal. For 

the data, larger losses with equal sizes were simulated, 

according to the trading frequency in forms of KO’s, to 

display a stronger effect of T(2). In regard of external 

validity, less KOs might occur in reality and an investor 

might have exited an investment earlier if the possibility 

of a KO occurs for his investment position. This aspect, 

of a simulated KO-variable and earlier executions of the 

hedge position if losses can be expected, might lead in 

practice to deviation for the taxation amount and for the 

investor behavior compared to the computed model in 

this study. 
 

The taxation with T(1) and T(2) from 2009 and 

2019, as described in the literature review section, are 

in the tests and computations applied for all time 

periods. The results represent a simulation and a 

hypothetical impact on the security returns to 

understand the effect of taxation. The taxation for all 

periods of the data has an effect on the external validity 

in regard of generalizations, since the findings do not 

represent the true taxation period for assets in Germany 

that only occurred from 2009 T(1) and now for 2020/21 

T(2) (derivative taxation novelty). The application of 

the offsetting might be different or more various in 

praxis than here in this study performed (i.e., for the 

time period). In this study I make no claim for 

completeness, correctness or actuality of the content as 

it could be in other form possible, especially from a 

legal or law maker point of view.  
 

Because private investors tend to lose capital 

in the financial markets, this study is for educational 

reasons, does not represent investment advice, and 

investors should conduct their own research before 

investing their capital [19]. 
 

Empirical Findings 

Analysis and Discussion 

For the analysis, the data of the DAX30 

dividend adjusted closing prices were collected for the 

time period January 1, 2001 until December 31, 2020. 

The data displayed some missing values, perhaps 

because of holidays or none available data in 37 cases. 

The data was corrected by deleting the missing values, 

which resulted in 5,073 total data cases. The data 

correction has no significant impact with 0.72% missing 

cases. A formation period of 200 trading days was 

required for the SMA(200), which means that the 

measurement started from October 5, 2001. For the 

computation continuous returns were computed, which 

were transformed to discrete returns. The initial value 

of the ETF was €110, since the ETF turned negative 

during 11-13.03.2003 with an initial value of €100. In 

this study, I present monthly average results in percent 

for a comparison. For example, I computed a daily 

average return from daily data for the ETF BH strategy 

and raised the return to the power of 20.9 days to obtain 

average monthly returns for a comparison. I constructed 

4 variable from the ETF data, containing the SMA(50) 

and SMA(200) short warrant returns according to a 

omega (20 ω) and (40 ω) warrant strategy.  
 

For these four variables, I accumulated the 

returns per phase (i.e., Bear phase), assessed the total 

results, applied the testes, and finally downward 

projected the results through n phases, and according to 

a “phase verses month” coefficient (n phases / 240 

months). For the analysis and the data, I wanted to 

integrate a variable of larger, equal-sized losses, 

depending on the hedging frequency, in order to obtain 

and display a larger taxation effect. The algorithm for 

this simulated variable was that if longer loss series 

during the SMA Bear phases occurred, then KO’s were 

assumed for the DAX30 short warrant returns. The 

return data of the short warrant was first set to zero, and 

then the full investment amount was subtracted as a 

large loss (see amount and effect of KO’s in Table 3 & 

4, and Figure-1). 
  

Table-1 
DAX30 ETF & SMA Strategy , During 2001-2020 

Long r  σ r /σ 

ETF BH Strategy  0.37 13.06 0.03 

ETF Bull Phase       

SMA(50) 2.93 12.62 0.23 

SMA(200) 1.37 6.58 0.21 

Note. All values are monthly average returns in (%) (1 month = 20.9 days). ETF = Exchange Traded Fund, r  = return, σ = standard 

deviation. A Bull phase occurred, if an ETF price crosses a SMA price from below to above. 
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From Table-1, I can find that a SMA price 

crossover strategy outperformed a simple DAX30 ETF 

BH strategy. More frequent investors, could have 

achieved the best risk and reward profile of (r /σ = 0.23) 

with a SMA(50) strategy.  

 

Table-2 

DAX30 Short Warrant & SMA Strategy, During 2001-2020 

  conservative (20 ω) 

Warrant Bear Phase r  σ HM 

SMA(50) 5.58 40.80 3.21 

SMA(200) 1.88 30.63 7.57 

  speculative (40 ω) 

  r  Σ HM 

SMA(50) 7.74 62.37 0.90 

SMA(200) 3.68 45.70 2.28 

Note. All values are monthly average returns in (%) (1 month = 20.9 days). r  = return, σ = standard deviation. 

HM = hedging model ratio for a DAX30 short warrant hedging investment in percent (i.e. €10,000 ETF x 0. 

0321 HM = €321 short warrant invest). ω = the omega of the warrant, which leads to a higher or lower initial 

warrant price and leverage. A Bear phase occurred, if an ETF price crosses a SMA price from above to below. 

 

From Table-2, I can find that a simple SMA 

hedging strategy would be profitable for an investor, 

without KO’s, transaction costs, or taxation. The table 

differentiates between conservative (20 ω) investors and 

speculative (40 ω) investors, were for each Bear phase 

(i.e., ETF prices crosses the SMA price from above to 

below) a DAX30 short warrant with either an omega of 

(20 ω or 40 ω) was selected and held until a Bull phase 

started. All strategies were profitable with positive 

returns; however, the risk was higher for speculative 

investors who traded with a higher frequency of about 

(σ = 15-22% higher STD) for the assets. In Table-2, I 

also provided the HM coefficients to hedge the DAX30 

ETF with a DAX30 short warrant.  

 

Table-3 

DAX30 ETF and Short Warrant Metrics, During 2001-2020 

  n phases values <> 0 values = 0 1D Bear 

phases 

KO’s 

W(50; 20 ω) BE 171 89 82 49 33 

W(50; 40 ω) BE 171 70 101 49 52 

W(200; 20 ω) BE 57 27 30 14 16 

W(200; 40 ω) BE 57 16 41 14 27 

ETF(50) BU 170 129 41   

ETF(200) BU 56 45 11   

Note. ETF = Exchange Traded Fund, W = the warrant, ω = the omega (leverage), BE =Bear phase, BU 

= Bull phase, D = day, n = the total number of (i.e., Bull or Bear) phases, KO = knockout, where the 

warrant expires and the investment amount is lost. All values are absolute numbers.  

 

From Table-3, it was clear that if an investor 

hedges an ETF investment with a derivative, knock outs 

(KO’s), meaning large losses where the warrant price 

turns negative or expires, can occur. Most of the KO’s 

were generate data according to the trading frequency 

through an algorithm to obtain equally large losses. For 

the KO algorithm, longer negative return series were 

rated with 0% return (value = 0). In case of a KO, the 

investor loses the complete investment amount of his 

hedging position. The lost investment amounts through 

the KO’s were later subtracted from the DAX30 SMA 

short warrant strategy returns in the subsequent tests in 

Table-4.  

 

However, the KO’s reviled that for this data 

even a conservative investor, with a long-term strategy 

SMA(200), exhibited KO’s in about 28% of the Bear 

phases during the tested time period. Further relevant to 

know is that only 1 day Bear phases can occur, which 

result in 0% return (value = 0) and transactions costs are 

applied. This means, either a KO had to occur or a 1day 

Bear phase in order to obtain a 0% returns for an 

investor. Bear phases occurred 2.85 - 8.55 times per 

year, while a 1 day bear phase occurred with 25-29% of 

the phases for a frequent investor and a long-term 

investor.  

 

For the analysis conducted in Table-4, I 

considered a hedging model that was computed 

according to Equation 1. In regard of the hedging 

model, a correlation of ( Ei  = -.977) was assumed and 

computed, where minor warrant price deviations (i.e., 

here rounding errors or in practice warrant price 

premium as displayed in Equation 5) were taken into 

account. 
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Further in Table 4, two forms of taxation were 

applied: (a) T(1) and (b) T(2). The tax was computed 

for the end of each year. The tax free-limit was applied 

for T(1) and for T(2). Depending on the share of the 

taxation relevant positive returns, the tax was 

downwards projected form the total yearly tax to each 

positive return of all phases in the data set, since the tax 

is valid as soon as it exceeds the tax free-limit of (x > 

€801). Because for T(2) it was only allowed to offset 

losses of maximum -20K, the accumulated investment 

after tax profits of T(2) differed, compared to the after 

tax profits of T(1), which caused minor differences in 

the STD. The investment amount had a significant 

effect on the taxation and the monthly STD, meaning, 

the large the investment amount was, the smaller the 

STD became. A month per phase coefficient (n phases / 

240 months) was applied to the taxation displayed in 

Table-4, while dividing the total tax amount by n phases 

and the hedging position to obtain return values. 

 

I considered €4 for the transaction costs per 

trade in Table 4. The transaction costs were not a 

primary objective to this study, therefore an extra 

transaction cost versus results table was not provided. 

The transaction costs from the presented data in Tables 

4 can be computed, by: c (i.e., 2 Buy and Sell * €4) / h 

(i.e., 0.0321 hedging coefficient) * V (i.e., €10,000 

investment amount)) = 2.49% per SMA(50/ 20 ω) short 

warrant trade. 

 

The returns of the DAX30 ETF BH strategy 

were not crucial for the results in Table-4, and were 

therefore as well omitted. In the assumptions prior to 

the tests (see research design), it was assumed that an 

investor buys and holds a DAX30 ETF over a time 

period of 20 years, for which no transaction costs or 

taxation is applied.  

 

Finally and as described, larger equal losses, 

depending on the trading frequency, were simulated 

according to an algorithm (see research design or Table-

3), with KO’s of about 20-30% for the SMA(50) and 

30-50% for the SMA(200). For the SMA(200) the 

amount KO’s was higher, because more longer Bear 

phases with longer loss series occurred. The KO 

simulation was relevant to answer the research question, 

and it was relevant because of the assumed relation: 

The larger the losses are, the stronger the T2 impact is 

assumed.  

 

Table-4 

DAX 30 Short Warrant Costs & Taxation, During 2001-2020 

  conservative (20 ω) speculative (40 ω) 

Bear Phase Hedged r  σ x > 801 T(1) r  σ x > 801 T(1) 

SMA(50 /T1)  

€ 10,000 -9.47 54.66 5 0.00 -17.94 76.53 0 0.00 

€ 100,000 -8.63 52.02 19 0.64 -14.02 73.16 14 0.66 

€ 1,000,000 -8.59 51.87 28 0.75 -13.78 72.22 18 0.93 

SMA(200 /T1)  

€ 10,000 -4.70 38.01 5 0.13 -7.26 54.96 2 0.00 

€ 100,000 -4.68 36.51 7 0.32 -7.06 50.85 5 0.46 

€ 1,000,000 -4.68 36.38 7 0.35 -7.06 50.34 6 0.54 

  conservative (20 ω) speculative (40 ω) 

  r  σ y < -20K T(2) r  σ y < -20K T(2) 

SMA(50 / T2)  

€ 10,000 -9.47 54.66 0 0.00 -17.94 76.53 0 0.00 

€ 100,000 -8.63 52.02 0 0.64 -14.02 73.25 0 0.66 

€ 1,000,000 -9.63 51.87 60 1.95 -14.06 71.28 35 1.28 

SMA(200 / T2)  

€ 10,000 -4.70 38.01 0 0.13 -7.26 54.96 0 0.00 

€ 100,000 -4.68 36.88 5 0.32 -7.06 51.31 0 0.46 

€ 1,000,000 -5.55 33.79 28 1.46 -7.75 45.89 32 1.54 

T2 average share of (T1 + T2)   0.67      0.60 

Note. All values are monthly average returns in (%).ω = the omega (leverage). r  = return, σ = standard deviation. A “month vs. 

phase” coefficient was applied of (n phases / 240 months). The table displays the investment amount of an ETF, meaning that 

the hedging amount was smaller according to Table 2 (i.e., €10,000 = €320.51). (x > 801) = absolute profits in € that are larger 

€801, column displaying number of cases. (y < -20K)= absolute losses in € that are smaller than -€20,000, column displaying 

the number of cases. T(1) or T(2) = are the share in percent of T(1) or T(2) of the investing hedging amount per month. 

 

From Table-4, I can find that a conservative 

investor with a frequent and large hedging investment 

amount, is taxed by T(2) the most with 0.86% on 

average per month of the investment amount, compared 

to a conservative long-term hedging investor with 

0.64% on average per month. A speculative investors, 

who has a long-term hedging frequency, is taxed the 

most with 0.67% on average per month for T(2), 

compared to a speculative, frequent hedging investors 

with 0.65% on average. I can conclude that a 

conservative, frequent hedging investor is impacted the 

most by T(2), compared to all others. A reason for these 

results lies in the aspect that (y < -€20K) was mostly the 

case for the conservative, frequent hedging investor 
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with 60 cases. However, the following variables were 

also influential for this result: (a) the n KO’s, or the 

number of equal large losses (b) the hedging 

coefficients; (c) the STD, and (d) the n phases, or 

investment frequency.  

 

The considered KO-variables and the taxation 

impacted the monthly average return data negative. 

Speculative investors lost about -12% more capital of 

their investment, than conservative investors. The 

higher the investment amount was, the lower the 

deviation for the returns was. Bear phase profits that are 

relevant for taxation above a tax free-limit of T(1), were 

already for a small hedging amount of €321 the case, 

with 5 cases in 20 years (see Table 4 €10K, SMA(50/ 

20 ω). Bear phase losses below (y < -€20k) occurred in 

this dataset only for larger investment amounts, which 

means that retail trader with small accounts and high 

risk are less affected by the T(2), than retail trader with 

larger accounts, many transaction costs or large losses, 

and lower risk. In regard of the research question, it was 

interesting to see that the T(2) had a 10-17% higher 

impact compared to T(1), according to the average 

share of T2 in Table 4. Further, I determined the 

average share of T2 from the data of a SMA(50/20 ω) 

with 50K and without KO occurring, and found that the 

share equaled to a 4% higher impact. I can find that the 

T(2) has a 4-17% higher significant impact with a t-test 

with t(170) = 2.5042, p < .000, compared to the former 

taxation method of T(1). 

  
Table-5 

DAX30 Short Warrant Costs & Taxation, During 2001-2020 

SMA(50 /20 ω) y < -20K T2 

€ 5,000 1 0.68 

€ 10,000 20 0.83 

€ 15,000 37 1.06 

€ 30,000 59 1.88 

€ 50,000 64 2.31 

€ 100,000 68 2.67 

€ 250,000 72 2.95 

€ 500,000 72 3.04 

€ 1,000,000 77 3.09 

Note. The investment amounts represent the values that were invested for a SMA(50) Bear phase 

strategy, with an omega = 20 ω DAX30 short warrant.( y < -20K)= absolute losses in € that are 

smaller than -€20,000, column displaying the number of cases. T(2) = is the share in percent of T(2) 

of the investment amount per month  

 

For Table-5, the question was: At what point 

does the T(2) starts to impact the investment amount 

significantly? The relation was assumed: The large the 

investment becomes, the more taxes needed to be paid, 

and the stronger the impact of T(2) can get. Therefore 

in Table 5, a SMA(50) Bear phase strategy for a 

DAX30 short warrant with a omega = 20 ω strategy was 

investigated. The T(2) impacted the smallest investment 

amount of €5,000 directly, with one case in 20 years 

with a share of T(2) of 0.68% of the investment amount. 

At a €30,000 investment amount, the impact of the T(2) 

started to become most effective with an almost 1% 

increase to about 2% share of T(2) of the investment 

amount. 

 

 
Fig-1: €50k investment amount invested in a DAX30 short warrant SMA(50/20 ω) Bear phase hedging strategy, with and without KO’s during 

2001-2020 
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In Figure-1, a comparison was conducted 

between a SMA(50/20 ω) DAX30 short warrant Bear 

phase hedging strategy, with and without KO’s and the 

taxation of T(1) and T(2) for an investment amount of 

€50K. From Figure-1, I can find that the SMA hedging 

strategy was most profitable without KO’s; however, 

the taxation impacted the returns almost equally. 

Though the application of the KO’s, the SMA strategy 

returns started to decline, and the difference between 

T(1) and T(2) became most dominant. The large the 

losses become, the larger T(2) unfolds its impact, and 

the large the total losses become.  

 

CONCLUSION 
The research question of this study was: How 

does the taxation T(2) impact the profitability of 

derivative hedging strategy returns in the German 

financial market? I can find from the analyzed data that 

a speculative hedging retail investor, that choose a high 

risk and has a small investment accounts, is less 

affected by the T(2) than a conservative retail investor 

that chooses a low risk and has a larger investment 

accounts, a frequent hedging requirement that generates 

many transaction costs or large losses (see Table-4). 

The reason that a conservative investor exhibits a higher 

amount of losses of (y < -€20k) in the dataset, which is 

relevant for the taxation of T(2), is, the results are 

influenced by the hedging model computed investment 

amount and therefore the variance of the data. This 

means that the following variables were influential for 

this result: (a) the n KO’s, or the number of equal large 

losses (b) the hedging coefficients; (c) the STD, and (d) 

the n phases, or investment frequency. At a €30,000 

investment amount, the impact of the T(2) starts to 

become most effective with about 2% share per month 

of T(2) of the investment amount in this dataset (see 

Table 5). Further, the larger the losses become and the 

larger the investment amount is, the larger T(2) unfolds 

its impact and the larger the total losses become (see 

Figure 1). T(2) has a 4-17% higher significant impact 

for the investor, compared to the former taxation 

method of T(1), with a t-test with t(170) = 2.5042, p < 

.000. 

 

I can recommend that all investors should have 

equal opportunities and chances to participate at 

derivative profits. Hedging an investment position to 

reduce the risk is for about 11.85% of citizens in 

Germany directly or indirectly important [3]. All 

Investors are equally important for a market equilibrium 

and for efficient market prices, to for example establish 

arbitrage trades or force overbought asset prices, 

through short-sales, to decline and vice versa. The 

hedging and trading actions are not easy because 

knockouts can occur or sudden large losses (i.e., with 

Futures) can occur as part of the systemic market risk.  

 

Therefore, this study can be relevant for 

lawmakers, financial advisors, retail traders, investors, 

banks, online brokers, or students to learn more about 

the impact and effect of T(2) on their investment 

profits. Further research could be conducted by other 

researchers in regard of the effects of taxation of other 

countries compared to the German taxation. For 

example, in South Korea short sales are forbidden, and 

in the United Kingdom (UK), or South African the 

taxation is given for the income derived by derivative 

contacts and transactions [21].  
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