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Summary

The paper here presents the econometric analysis of interrelationships of wheat prices in Poland and other important EU producers from 2004 through 2008. The first stage of research examined integration of considered markets by the use of ADF and KPSS tests. To study the cointegration we used the Johansen's method. Then for cointegrated time series we estimated model with Error Correction Mechanism – ECM. We also considered possibilities of applying derivatives, used within the EU, to reduce risk on the Polish wheat market. We decided to test the chooser options as they may be useful for inexperienced investors who are uncertain about the direction of the market and do not know if they should buy a call or a put option. We focused on Poland, Germany and France, because econometric analysis presented in the paper revealed cointegration of wheat prices in these countries. The research results proved that even though the choosers options were more expensive than analogous vanilla options, it was possible to gain profits from their application on the wheat markets in considered European countries.
1. Introduction

In this paper we performed an analysis of correlation of consumption wheat prices in Poland and other countries of European Union. We included in the analysis the largest producers of consumption wheat, that is: Germany, France, Poland, Spain, UK and Portugal. The analysis is based on weekly data on consumption wheat prices from 27.12.2004 to 03.11.2008. The data was collected within the Integrated System of Agricultural Information and is still available at the website of Ministry of Agriculture and Rural Development (www.minrol.gov.pl). 
Mechanics of prices correlation and their transmission on various markets were discussed over numerous works [Rembeza 2008]. Such analysis allows to evaluate the efficiency of market mechanisms present on different markets as well as their competitiveness. Other question is if the integration of EU markets level the prices on the market because of the flow of prices impulses [Syczewska 2007]. Here, we focused on studying mutual prices relations between markets, integration of markets and their competitiveness, mechanism of accommodation of grain prices in Poland to the prices set by main producers of wheat within the EU and possibilities of applying derivatives, used within the EU, to reduce risk on the Polish wheat market.

All businesses are subject to a great variety of risks, but in the case of agriculture some types of risk are more specific to it or affect it to a greater extent than other sectors. According to Alizadeh, and Nomikos (2005) the major types of risk in the agricultural sector are: asset risk (associated with theft, fire and other loss or damage of equipment, buildings and other agricultural assets used for production); production or yield risks (often related to extreme weather events, but also include risks like plant and animal diseases);. financial risks (related to fluctuations in the cost of borrowing, insufficient liquidity and loss of equity); price risk (which arises from falling output prices and/or rising input prices after a production decision has taken place); institutional and legal risks (which can be due to changes in regulatory and legal environments that produces operate); ecological risks (related to pollution and climate change or the result of management of natural resources); market risks (which depend on output and input price variability) and currency risk (that arises from fluctuation in exchange rates when costs and revenues in agricultural business are in different currencies). Some of this types of risk may be managed by the use of insurances, other by the use of derivatives.

Derivative contracts are widely used for the purposes of price risk management. The most popular derivatives used in hedging against price risk are forwards, futures and options. Organized trading in agricultural derivatives markets dates back to the mid 1860s with the opening of the Chicago Board of Trade. Since then, the trading volume as well as the variety of available futures contracts has increased dramatically. In addition to the standard instruments, there are numerous other types of derivatives which financial services providers can develop and offer to farmers for the purpose of agricultural price risk management. Such instruments are used extensively in the financial over-the-counter (OCT) derivatives markets. Their migration to the agricultural derivatives markets could be done relatively easy. Such instruments include, for instance, barrier, lookback, Asian, binary, forward start or chooser options. 
Implementation of lookback options on commodity exchanges in Poland was discussed by Krawiec (2003), while applications of Asian options in managing risk related to price changes on the markets of fodder and porkers in Poland were proposed by Borkowski and Krawiec (2007). This time we decided to test the chooser options as they may be useful for inexperienced investors who are uncertain about the direction of the market and do not know if they should buy a call or a put option. It is common that someone on financial market buys an option (for example, a vanilla call option) and when it comes to exercising the option the person realizes that his decision was totally wrong and whishes that a vanilla put option had been purchased instead. For such a person, an option that gives the opportunity to choose between a vanilla call option and a vanilla put option (a chooser option) would serve as a useful and valuable instrument [Ravindran 1998]. 
2. Methods of research

2.1 Cointegration analysis

Analysis of correlation of prices between markets is done through various methods. The simplest methods of studying the correlation of prices on different markets are limited to the analysis of Pearson’s correlation coefficients and linear regression models. Often in economical research we deal with spurious regression rather than real long-term relations. We come across this phenomenon mainly when we analyse time series characterized with nonstationarity, autocorrelation and heteroscedasticity of error term. In order to avoid spurious regression, firstly, we performed an analysis of the order of integration of the studied time series. The definition of integration as well as basic tests used to verify the level of variables integration are discussed in many works [Charemza, Deadman 1997, Kwiatkowski at al. 1992, Syczewska 2007, Johannes 1998]. In this work, to study the variables integration we used two tests: augmented Dickey – Fuller's test (ADF) and KPSS (Kwiatkowski – Philips – Schmidt – Shin's) test. In the next step we examined the cointegration between the variables. To do this two tests are most often employed: Engle - Granger's [Rembeza 2006] and Johannes' [Johansen 1991, Johannes 1998]. To study the cointegration we used the Johansen's method, which is based on the Vector Autoregressive Model (VAR) maximum likelihood estimation. We used VAR – Vector Autoregressive Model with incrementation defined as follows:
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where: 
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For cointegrated time series we calculated the model parameters with Error Correction Mechanism – ECM, defined:
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where :
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2.2 Chooser options – description and method of pricing
A chooser option is sometimes referred to “as you like it” option, “you choose” option or “pay now/choose later” option. Chooser options, being representatives of time-dependent options, came into existence in the late eighties of XX century. They can be used to hedge exposures that may or not may realize. Zahng (2006) suggests they are also useful for speculating on changes in the volatility of the underlying asset.

The owner of a chooser option has the right to determine whether the chooser option will become a call or a put option by a specified choice date. After the choice date, the option becomes a plain vanilla call or put, depending on the owner’s choice. Since the holder of a chooser option has the right to decide the nature of the option, the chooser option is more to the advantage of the holder, and hence the holder should pay a higher price than buying either the corresponding call or put option. Thus a chooser option is more expensive than the corresponding call or put option.
Chooser options are generally classified into simple chooser options and complex chooser options. When the strike prices of the call and put options are the same and the two options have the same time to maturity in a chooser option, the chooser option is called a simple chooser option. Otherwise, the chooser option is called a complex option. In the paper we concentrate on European-style chooser options in a Black-Scholes environment for transparency and easy comparisons with vanilla options.
In considering chooser options, there are three dates to consider: the valuation date t, the choice date, when the owner of the chooser must choose for the option to be a call or a put tc, and the expiration of the option T. The dates must have the following relative values: 
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. Following Nelken (1996) we assume that on the choice date, the holder will always choose to receive more expensive option. Typically if the spot price of underlying asset on the choice date is low, the holder will choose to receive the put option. If, on the other hand, the price of underlying is high, the holder will choose the call option. Thus, on the choice date, the value of the chooser is the maximum of the value of the call and the value of the put.
It is worth to compare a simple chooser with a conventional straddle. The straddle consists of being long a call and a put struck at the same strike price and with the same expiry date. If the choice date of the chooser is the same as the expiry date (tc=T), then either the call or the put will be in-the-money. The investor who has the chooser will choose the option that is in-the-money. Thus, in the case being long a chooser is equivalent being long a straddle: Chooser=put +call.
Now, let us consider the other extreme with t=tc when investor must immediately choose between a put and a call. Obviously, the investor will choose the more expensive of two. Thus, if t=tc, the price of the chooser is equal to the higher priced option:
Chooser=max(put, call).

The further away the choice date is, the more information the investor has and the higher probability of ending in-the-money. Therefore, the further away the choice date is, the more expensive the chooser becomes. It ranges in price between the above two extremes. At the low end is max(put, call) and at the high end is put+call. (Nelken, 1996). In the normal event, when the choice date, tc, is after t but before T, one will not want to choose wether the option is a call or put until the choice date. Therefore the payoff on a chooser comes on the choice date, and will be as follows:
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(3)

The notations C(() and P(() denote prices of a call option and put option. Stc is the price of underlying on the choice date, X is the strike price, T – time to expiration, r – risk-free rate and ( - historical volatility.
Applying put-call parity, the value of the chooser at tc is as follows:
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(4)
This is equivalent to the following:
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Viewed from the present valuation date, t, this payoff at tc means that the value of the chooser will be the same as the following portfolio:
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Therefore, the value of the simple chooser at time t is as follows:
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where the values of w1and w2 are as follows:
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In equation (7), the value of the chooser has two parts. The first portion with the form S-X, corresponds to the value of the potential call, while the second portion, with the form X-S, corresponds to the value of potential put [Kolb, Overdahl 2007]. 

3. Empirical results

3.1 Econometric analysis of consumption wheat prices in Europe
Analysing grain prices on EU markets we observed a significant difference in prices and their dispersion, particularly when considering a basic grain type such as consumption wheat (Table 1). During the studied period, prices in Portugal characterized with the widest section of variability, while wheat costs in Poland had the highest level of variability. Distribution of buy prices of wheat are represented by left-sided asymmetrical distributions, with the exception of Portugal. To test the normality of time series we used the Shapiro-Wilk's1 test and Lillefors' statistic. Hypotheses that we were verifying during the tests:


H0: F(yt)=FN(yt)


H1: F(yt)≠FN(yt), where:


F(yt) – cumulative distribution function of the studied distribution,


FN(yt) –  cumulative distribution function of normal distribution.

Calculated p-values in Shapiro-Wilk's led us to reject the hypothesis that studied distributions were concurrent with normal distribution at a α = 0,05 level in all variables (Table 1).

Table 1. Analysis summary including the results of fitting a normal distribution and correlations between considered variables 

	 
	Poland
	Germany
	France
	Spain
	UK
	Portugal

	Average
	153,1
	159,3
	155,9
	174,7
	175,5
	184,4

	Variance
	3332,3
	3090,2
	2833,6
	1714,6
	3091,0
	3095,8

	Standard deviation
	57,7
	55,6
	53,2
	41,4
	55,6
	55,6

	Minimum
	88
	100
	101
	130
	114
	90

	Maximum
	279
	270
	287
	261
	345
	322

	Range
	191
	170
	186
	131
	231
	232

	Stnd. skewness
	3,806
	3,468
	4,881
	4,468
	0,786
	5,445

	Stnd. kurtosis
	-2,099
	-2,788
	-0,888
	-1,924
	-0,593
	0,031

	Statistic Lillefors'
	0,1947
	0,1508
	0,1686
	0,1877
	0,1950
	0,1826

	p - value
	p<0,005*
	p<0,005*
	p<0,005*
	p<0,005*
	p<0,005*
	p<0,005*

	Statistic Shapiro – Wilk’s
	0,8710
	0,8561
	0,8586
	0,8423
	0,8724
	0,8524

	p - value
	p=0,000*
	p=0,000*
	p=0,000*
	p=0,000*
	p=0,000*
	p=0,000*

	Correlation coefficients*

	Poland
	1
	0,9005
	0,9167
	0,9451
	0,8908
	0,9372

	Germany
	
	1
	0,9332
	0,9227
	0,9402
	0,9097

	France
	
	
	1
	0,9606
	0,9551
	0,9261

	Spain
	
	
	
	1
	0,9536
	0,9366

	UK
	
	
	
	
	1
	0,9016

	Portugal
	 
	 
	 
	 
	 
	1


Source: own calculations

*The critical 
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On the EU market wheat prices where strongly correlated between regional markets (the main producers). Great and statistically significant correlations between wheat prices may point to strong integration of these markets. Analysis of prices connection based on correlation factors when dealing with time series, often nonstationary and heteroscedastic, can be not trustworthy (illusory correlation - see Greene 2000 or Charemza, Deadman 1997). In order to confirm the mechanism of prices connection and their transmission between various markets we used an analysis of cointegration.

During the first phase of the search of cointegration between consumption wheat prices in euro/ton, we studied their non-stationarity. Many methods from the non-stationarity tests family may be employed to test for stationarity [Charemza, deadman 1997, Kwiatkowski at al. 1992, Johansen 1991]. Here we used Dickey – Fuller's test and its generalization [Charemza, deadman 1997, Kwiatkowski at al. 1992, Johannes 1998] and Kwiatkowski – Philips – Schmidt – Shin's test (KPSS) for which the zero hypothesis assumes stationarity and alternative hypothesis assumes non-stationarity [Kwiatkowski at al. 1992, Syczewska 2007]. To calculate the value of statistic using the augment of Dickey – Filler's test we used regression defined:
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(10)
Series analyzed by the KPSS test [Charemza, Deadman 1997] is a sum of a deterministic trend, a random walk process and a random component. The model is as follows:
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where 
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 is a time series concerning consumption wheat prices, t – deterministic trend, 
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 is non-stationary as a sum of a trend and random walk process [Kwiatkowski at al. 1992].  Table 2 presents results of Augmented Dickey – Fuller's test (ADF) and KPSS test  for prices levels, prices incrementation and levels of statistical significance. The choice of lag levels in regression model was made based on Schwarz's information criterion, maximal number of lags was 16.

Table 2. Results of KPSS and ADF tests

	 
	ADF statistic
	p-value
	ADF statistic for incrementation
	KPSS test's statistic

	Poland
	-2,565
	0,297
	-5,616
	0,0185

	Germany
	-2,997
	0,133
	-8,891
	0,0623

	France
	-1,466
	0,841
	-9,920
	0,0142

	Spain
	-1,435
	0,851
	-8,115
	0,0134

	UK
	-2,147
	0,519
	-11,762
	0,0166

	Portugal
	-2,074
	0,560
	-6,651
	0,0163


Source: own calculations
The results obtained for studied countries indicated that considered variables were not stationary, but their first and each successive difference (Dprices = pricest – pricest-1) were characterized by stationarity. Values of the ADF test evaluated for every lag (D-lag) are statistically significant, which means that considered characters are stationary after their first differencing. This was confirmed by the results acquired from the KPSS test (critical values of the test were equal: 0,119 for α = 0,10; 0,146 for α = 0,05; 0,176 for α = 0,025 and 0,216 for α = 0,01). Conducted research has shown that time series which characterize wheat prices in chosen countries are cointegrated by the first degree (
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Afterwards, we studied the cointegration between the analyzed variables (all surveyed series are integrated by the first degree [I(1)]). We used Johansen's method [Johansen 1991, Johannes 1998] to test for cointegration. In general, in this method it is assumed that the matrix 
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 is an unspecified matrix, while in an alternative method the matrix 
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 is an unknown cointegrating matrix. If the cointegrating matrix β has rank r lesser than n – the number of studied variables in the model than the first r eigenvectors are cointegrating vectors. We performed the verification of cointegration degree r based on the trace of the test matrix and its eigenvectors. Results have shown that the cointegrating matrix has a rank of 3. This means that wheat prices are cointegrated in Poland, Germany, France. We determined a lack of a cointegrating relation in wheat prices in Spain, UK and Portugal (Table 3).
Table 3. Results of Johansen’s test for cointegration (trace matrix and eigenvectors)

	Cointegration degree r
	Eigenvectors
	trace test
	p - value
	Test max value
	p – value

	0
	0,4151
	197,5
	[0,0000]
	86,88
	[0,0000]

	1
	0,2803
	110,6
	[0,0000]
	53,29
	[0,0000]

	2
	0,1398
	57,3
	[0,0003]
	24,39
	[0,0440]

	3
	0,1008
	32,9
	[0,0026]
	17,22
	[0,0591]

	4
	0,0844
	15,7
	[0,0121]
	14,29
	[0,0126]

	5
	0,0088
	1,4
	[0,2697]
	1,44
	[0,2685]


Source: own computations
For integrated series we estimated  long-run relationships defined:
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Where: 
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- wheat prices in Poland, Germany and France (euro/ton),

t – time,
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The estimated relation between wheat prices and other characteristics is as follows (we used the ordinary least squares (OLS) in estimation of parameters):
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with t – statistics in parentheses.
The above equation was the base to calculate the ECM value, crucial to build the error correction model, which includes short and long term relationships. Before that we performed a detailed analysis of inner structure of studied time series. In addition to already performed analysis of integration level, we examined autocorelation and  lag lengths in VARs. To do so we used Akaike's information criterion (AIC) and  Schwarz's bayes criterion (BIC). Then the error correction model estimated for wheat prices is of the following form (t – statistics in parentheses): 
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D-W test – 2,1.
In the model the parameter by the variable ECMt-1 is negative and statistically significant. It stands for average lag of full adaptation of prices of consumption wheat in Poland to the changes of prices in the EU. It measures the strength of Polish market reaction, as it adjusts itself to a long-term path from a previous month by approximately 0,32 percentage point.

3.2 Applications of chooser options on the European market of consumption wheat
In the first step of this part of research we decided to analyze chooser options on consumption wheat issued on 16.12.2007. We focused on Poland, Germany and France, because econometric analysis presented in the paper revealed cointegration of wheat prices in these countries. On the base of weekly data on consumption wheat prices from 16.06.2007 through 15.12.2007 we computed volatilities of underlying asset. The volatilities and prices of wheat noted on the day of writing the options are the following:
· Poland: S = 210 EUR/ton; ( = 41%;

· Germany: S = 251 EUR/ton; ( = 28%;

· France: S = 263 EUR/ton; ( = 39%.

Other parameters of the options are the following: time to expiration T=0,5 year, risk-free rate r=4,71% (6M-EURIBOR on 16.12.2007). In all analyzed options exercise price X = S. Basing on these input parameters, we decided to estimate premiums of chooser options differing with the choice date. The results of estimation (Cht) are given in table 4. For the purpose of comparison, there are also given results of pricing standard vanilla options with analogous parameters as considered choosers.
Table 4. Results obtained for options issued on 16.12.2007 (EUR/ton)
	Time until the choice date
	Country

	
	Poland
	Germany
	France

	
	Cht
	Vanilla
	Stc
	Choice
	Cht
	Vanilla
	Stc
	Choice
	Cht
	Vanilla
	Stc
	Choice

	14 days
	30,97
	Call=26,44
	231
	Call
	25,65
	Call=22,62
	259
	Call
	36,95
	Call=31,67
	252
	Put

	30 days
	33,99
	
	239
	Call
	28,03
	
	259
	Call
	40,53
	
	249
	Put

	60 days
	37,98
	
	249
	Call
	31,25
	
	263
	Call
	45,28
	
	270
	Call

	90 days
	41,06
	Put=21,56
	266
	Call
	33,74
	Put=16,78
	268
	Call
	48,95
	Put=25,55
	284
	Call

	120 days
	43,65
	
	277
	Call
	35,85
	
	243
	Put
	52,04
	
	207
	Put

	150 days
	45,93
	
	264
	Call
	37,71
	
	219
	Put
	54,76
	
	204
	Put


Source: own calculations
Analyzing results given in table 4 one can easy notice that vanilla options are cheaper than corresponding choosers. And, of course, chooser options are the more expensive, the longer the time until the choice date is. In order to analyze the investors’ decisions, we need to know the wheat prices on the days of choice (Stc). These are also given in table 4 together with the choice that should be made in each case. One may conclude that Polish investors in all cases should choose call options. Also German investors in most cases should choose call options. On the contrary, French investors in most cases should choose put options. All these chooser as well as vanilla options expired on 16.06.2008. On the day of expiration consumption wheat cost in Poland 242 EUR/ton, in Germany 207 EUR/ton and in France 213 EUR/ton. This means that in Poland call options with strike price X=S=210 EUR/ton should be exercised. In Germany investors should exercise put options with the strike price X=S=251, as well as in the case of France, where the options strike price was X=S=263 EUR/ton. Nevertheless, after considering premiums that had been already paid, in the case of Poland, the only profitable option, despite vanilla one, appeared to be chooser with the choice date after 14 days since inception with the net profit equal to 1,03 EUR per ton. Other chooser options should be exercised anyway for the purpose of minimizing losses. Net profit from vanilla call was equal to 5,56 EUR/ton. In the case of Germany net profits obtained from chosen put options were equal respectively 8,15 and 6,29 EUR/ton, while net profit from vanilla put was more than three times higher and equaled to 27,22 EUR/ton. In France all chosen put options should be exercised for the purpose of gaining profits from the first two options (13,05 and 9,47 EUR/ton) or minimizing losses in the case of the last two options. Vanilla put generated net profit of 24,45 EUR/ton.

In the second step of this part of research we decided to analyze options on consumption wheat issued on 15.07.2008. Once again it was necessary to compute historical volatilities which were evaluated on the base of weekly data from 15.01-14.07.2008. The volatilities and wheat prices observed on 15.07.2008 were the following:
· Poland: S = 241 EUR/ton; ( = 12%;

· Germany: S = 196 EUR/ton; ( = 16%;

· France: S=191 EUR/ton; ( = 35%.

Values of historical volatility computed for Poland and Germany were much lower than the value obtained for France and than those computed for the earlier period of time (16.06-15.12.2007). Other input parameters were the following: time to expiration T=0,5 year, risk-free rate r=5,14% (6M-EURIBOR on 15.07.2008). Estimated premiums of various chooser and vanilla options are given in table 5. 

Table 5. Results obtained for options issued on 15.07.2008 (EUR/ton)
	Time until the choice date
	Country

	
	Poland
	Germany
	France

	
	Cht
	Vanilla
	Stc
	Choice
	Cht
	Vanilla
	Stc
	Choice
	Cht
	Vanilla
	Stc
	Choice

	14 days
	11,87
	Call=11,45
	197
	Put
	12,16
	Call=11.44
	182
	Put
	24,22
	Call=21,09
	182
	Put

	30 days
	12,57
	
	177
	Put
	13,06
	
	178
	Put
	26,51
	
	196
	Call

	60 days
	13,69
	
	164
	Put
	14,38
	
	163
	Put
	29,58
	
	167
	Put

	90 days
	14,63
	Put=5,36
	132
	Put
	15,44
	Put=6,47
	147
	Put
	31,96
	Put=16,25
	141
	Put

	120 days
	15,44
	
	122
	Put
	16,36
	
	140
	Put
	33,97
	
	136
	Put

	150 days
	16,17
	
	120
	Put
	17,17
	
	124
	Put
	35,74
	
	125
	Put


Source: own calculations
Again, we can state that vanilla options are cheaper than corresponding choosers. And, of course, chooser options are the more expensive, the longer the time until the choice date is. If the time until the choice is 14 days, values of choosers are similar to the prices of more expensive vanilla contracts (calls). If the time until the choice date is 150 days, the values of choosers are similar to the sum of premiums of corresponding vanilla puts and calls. In order to analyze the investors’ decisions, again we need to know the wheat prices on the days of choice. These are also given in table 5 together with the choice that should be made in each case.

This time Polish investors in all cases should choose put options and German investors, too. French investors should choose a call option only in the case of the chooser with 30-day time until the choice date. All these chooser and vanilla options expired on 15.01.2009. On the day of expiration consumption wheat cost in Poland 114 EUR/ton, in Germany 136 EUR/ton and in France 146 EUR/ton. This means that in Poland put options with strike price X=S=241 EUR/ton should be exercised bringing huge net profits ranging from 110,83 to 115,13 EUR/ton in the case of chooser options. In Germany investors should exercise their put options with the strike price X=S=196, obtaining profits from 42,83 up to 47,84 EUR/ton for adequate options. In the case of France, where the options strike price was X=S=191 EUR/ton, those who had chosen a call option suffered losses equal to the premium paid (26,51 EUR/ton). Others, who had chosen put options, in a result of their exercising obtained net profits ranging from 9,26 to 20,78 EUR/ton according to the choice date. Thus, one may conclude that even though the chooser options were more expensive than analogous vanilla options, it was possible to gain profits from their application on the wheat markets in considered European countries. Their important advantage is the fact they allow investors to choose whether their contracts should be call or put in any moment during the option life time. It helps minimizing the risk of a wrong choice at the beginning of option life, that occurs in the case of vanilla options. 
4. Concluding remarks

Performed analysis has shown competitiveness (which is determined by prices mechanism) of European markets within the EU. Our research has proved close relationships between consumption wheat prices in Poland and other EU countries (the competitiveness of the Polish market has increased). During the studied period we found a strong reaction (cointegration) between wheat prices in Poland and Germany as well as France. Long term dependencies with error correction model between wheat prices were observed, too. 
The growth in derivatives trading over the recent years reflects the increased economic benefits which futures markets provide to market agents. Theses benefits are mainly price discovery, market transparency and risk management through hedging. Price discovery is the process of revealing information about current and expected spot prices through the futures and forward markets. Risk management refers to hedgers using derivatives contracts to control their spot price risk. 
Research results presented in the paper let us state that chooser options may be useful in hedging against spot price risk on wheat markets in EU countries. Although they are more expensive than analogous standard vanilla options, their advantage is their users may decide whether the chooser option will become a call or a put option during the options lives. It is very important when we are not sure about the market direction. The empirical results presented here indicated that even though considered chooser options were more expensive than analogous vanilla options, it was possible to gain profits from their application on the wheat markets in considered European countries. Of course, those profits were different for separate options with different specified parameters and for separate markets. 
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