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ABSTRACT

This paper investigates whether global agricultural futures
of corn, wheat, oats, soybean and canola have any influence
on the annual agricultural production of these plants in
AP Vojvodina. For the estimation purposes, the study
applies robust Bayesian quantile regression. Besides, two
scenarios are considered — 1) current futures prices, and
2) futures prices from the previous year. Estimated results
suggest that current futures prices do not affect current
agricultural production of corn, wheat, oats and soybean in
AP Vojvodina, because the estimated quantile parameters
have negative sign or they are very small. However, when
futures prices from the previous year are analysed, the
majority of estimated QR parameters bear positive sign,
which means that Serbian farmers take into account in
greater or lesser extent the global agricultural prices when
they plan their annual agricultural plantation. According to
the findings, canola futures have the greatest effect on the
rising Serbian canola production.

© 2019 EA. All rights reserved.

Introduction

It is well known among market practitioners and scholars that agricultural commodity
prices have been characterized by a huge rise in volatility in recent two decades.
According to Gilbert (2010) and Li and Lu (2012), a number of reasons has been
listed as possible culprits: the rapid economic growth of China and India, the biofuel
programs of the US and the European Union, speculative trading activities, changing
climate conditions, significant variation in harvests and inventory levels of agricultural
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products, and so forth. Due to these uncertainties, global agricultural producers
have difficulties to plan their annual production levels of a particular crop as well as
their overall agricultural investments. In order to protect themselves from the global
agricultural price changes, futures stand as a suitable mean for the risk reduction, which
helps global farmers to efficiently hedge against risk of agricultural price changes (see
Birovljev et al., 2012; Kuzman et al., 2018).

Gulan (2014) contended that production of agricultural sector in Serbia vis-a-vis Serbian
GDP is relatively significant, and it ranged between 11.8%-15.5% in the period 2002-
2012. From that amount, participation of plant production was 67.8%, while livestock
amounted 30.0% in 2013. In addition, Duri¢ et al. (2017) asserted that agricultural and
food sector has an important role in the economic development of Republic of Serbia,
whereas it significantly participates in the structure of domestic exports. Therefore,
one of the basic interests of Serbian farmers is to know at what price they can sell their
agricultural products after they finish harvest. This factor also plays a major role in the
process of decisioning how many hectares of which agricultural crop will be planted.

Having in mind aforementioned, this paper investigates whether and in which extent
global agricultural futures prices affect annual agricultural production in Serbia. The fol-
lowing agricultural commodities are selected — corn, wheat, soybean, oats and canola.
Futures prices are considered rather than spot prices, because futures incorporate all
available information known up to present time, but also cover predictions and expec-
tations about incoming events (see Natanelov et al., 2011). In the process of decision
making how many hectares will be covered by particular crop, farmers usually take into
account the agricultural prices from the previous year. Therefore, the primary research of
this paper tries to stipulate how futures prices from the previous year affect the current ag-
ricultural production in Serbia. In addition, a less likely scenario is also considered, which
involves estimation of how current futures prices impact current agricultural production.
These results serve for the comparison purposes. We hypothesize that agricultural futures
prices have an effect on the agricultural production in Serbia, but the extent of this effect
on the production heavily differentiates between the selected commodities.

In addition, we want to see whether the connection between global futures prices
and Serbian agricultural production depends on different level of Serbian annual
agricultural production. In other words, the goal is to see whether high futures prices
instigate increased agricultural production, and vice-versa. This type of estimation
is feasible if the influence of futures prices, as independent variable, is observed on
different quantiles of agricultural production, as independent variable. Therefore,
in order to conduct this type of research, the paper utilizes robust Bayesian quantile
regression (QR), which uses MCMC (Markov Chain Monte Carlo) algorithm in the
estimation process. Bayesian QR is useful because it produces exact inference about the
quantile parameters, i.e. all Bayesian quantile parameters are statistically significant.
More precisely, Bayesian QR methodology in comparison with the traditional QR of
Koenker and Bassett (1978) decreases the length of the credible intervals, and increases
accurateness of the quantile estimates.
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This paper adds to the literature by investigating thoroughly the impact of agricultural
futures prices on the agricultural production in Serbia, by using elaborate Bayesian
QR methodology. To the best of our knowledge, this paper is the first one in the extant
literature, which did this type of research. The significance of the paper could be in
answering whether farmers in Serbia consider financial derivatives when they plan
agricultural plantation. Also, this paper could rise an awareness of practical usefulness
of agricultural futures in the process of price changes risk reduction, which poses a
major problem in Serbia for many years.

Besides introduction, the rest of the paper is structured as follows. Second section
gives a brief literature review. Third section explains used methodology. Forth section
presents dataset and their statistical properties. Fifth section is reserved for the results,
while the last section concludes.

Brief literature review

Generally speaking, futures have become one of the most important financial
instruments in last few decades for information processing, price discovery, hedging
and various diversification strategies. This subject of research is important for farmers
in Serbia since agricultural market in Serbia is disorganized, according to Ignjatijevic¢
et al. (2018). They asserted that agricultural market in Serbia has the characteristics of a
perfectly competitive market regarding supply, and the characteristics of the oligopoly
regarding demand. Also, they argued that there is no cooperation between the producers
and processors. Besides, Haile et al. (2017) contended that weather extremes, such as
shocks in both temperature and precipitation during crop growing months have serious
consequences on the production and supply of agricultural commodities, which strongly
influences their prices. Markovi¢ et al. (2013) added that Government should determine
minimum price of agricultural products in advance in order producers know the level
of profit they can count with. However, if this type of mechanism is unavailable, some
other form of price change protection would be of great help for farmers in Serbia.

Accordingly, this section concisely presents the studies that deals with the topic of
agricultural futures regarding different perspectives. For instance, Dimpfl et al. (2017)
consider price discovery of spot and futures markets for six major seasonal and non-
seasonal agricultural commodities. They drew a conclusion that efficient price of
agricultural commodities is determined on the spot market in the long-run. Bohl et al.
(2018) empirically researched whether speculative activities in Chinese agricultural
futures markets destabilizes futures returns. They found evidence of a positive influence
of the speculation ratio on conditional volatility. Bohl et al. (2019) investigated how
speculation affects the price discovery function of four agricultural commodity futures
markets. They revealed that speculation, both total and excessive, improves futures
markets’ price discovery function. They asserted that speculation reduces the level of
noise incorporated in the futures prices and it increases the speed at which the futures
prices reflect new information about changes in market fundamentals.
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Beckmann and Czudaj (2014) investigated the volatility spillover between various
agricultural futures markets — corn, cotton, and wheat. They used GARCH-in-mean
VAR models and provided evidence that short-run volatility transmission process
exists in the agricultural futures markets. Jia et al (2016) studied the dynamic lead—lag
relationship between the Chinese and American agricultural futures markets in both
returns and volatility. They considered soybean, corn and wheat. They disclosed that
the volatility transmission from the US to China wheat futures market takes longer time
than soybean. They concluded that reason probably lies in a fact that China’s soybean
futures market is more closely linked to the international agricultural futures market
than wheat. Ma et al. (in press) explored the effect of co-jumps within the agricultural
futures market, and co-jumps between the agricultural futures market and the stock
market, on stock volatility forecasting. They found that large jumps may lead to more
substantial fluctuations and are more powerful than small jumps. They contended that
a model, which includes large and small co-jumps between the agricultural futures
market and the stock market can achieve a higher forecasting accuracy.

Bayesian quantile regression methodology

Traditional quantile regression technique was developed by Koenker and Bassett
(1978). This particular methodology extends the mean regression model to conditional
quantiles of the response variable. Utilizing this approach, researchers can gain more
detailed view of the relationship between response variable and covariates, because
it allows researchers to estimate how a set of covariates influence the different parts
of the distribution of the dependent variable. This characteristic of QR methodology
have been found appealing by many researchers from various theoretical disciplines
(see e.g. Maestri, 2013; and Zivkov et al., 2014). Also, Benoit and van den Poel (2012)
contended that parameter estimates of QR are not biased by a location-scale shift of the
conditional distribution of dependent variable.

The goal of this paper is to determine how futures price changes affect the changes
in the agricultural production in AP Vojvodina. As have been said previously, the
interdependence is observed in two ways: 1) when the current futures price changes
affect the current production (equation 1), and 2) when the previous year futures price
changes impact the current production (equation 2).

APC!‘.t = FPC!'.t + Sl‘.t (1)
APC; s = FPCip_ + & ()

where APC; ; denotes agricultural production changes of a particular crop (i) at the
time (t), FPC; , and FPC; ,_, stand for futures price changes of particular crop (i) at the

times (t) and (t-1), while £ and & are white noise error terms in both equations.
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Benoit and van den Poel (2017) explained that if Med(&|x) = 0 is assumed, then u(x;)
is a conditional median function, while a linear conditional median model is given

by Med(y,|x,) = x,B. Accordingly, the regression parameter can be found by solving
equation (3):

argmin ¥, |y, —xB|; BeR 3)

Quantile regression extends the median case to all other quantiles, and these quantile
parameters can be estimated by solving the equation (4):

B(T) = argmin ¥, p.(¥; —x,B); PER @)

where T € (0, 1) is any quantile of interest, while p, (z) = z(t — I(z < 0)) and I(-)
stands for the indicator function. The quantile £ (T) is called the Tt regression quantile,
while in the case where T = 0.5, it corresponds to median regression.

According to Benoit and van den Poel (2017), first step in the implementation of
the Bayesian quantile regression* involves the formation of a likelihood comprised

of independent asymmetric Laplace densities with & = x, 8, specifying the quantile
of interest (t). The model parameters are then estimated by conventional Bayesian

procedure, which uses MCMC algorithm, producing the exact inference about E (1)
Sriram et al. (2012) asserted that key advantage of the Bayesian quantile regression
comparing to the conventional QR model is the fact that 95% Bayesian credible interval
contains the true parameter value 95% of the time. These authors explained that with
increasing sample size, coverage improves, while the length of the credible intervals
decreases.

Dataset and statistical properties of the selected time-series

This paper uses annual data of five cereals — corn, wheat, soybean, oats and canola. In
particular, we observe futures prices of these agricultural commodities and the annual
production in tons in Serbia, observing only the production in the area of Autonomous
province of Vojvodina. Our data sample covers the period from 2005-2018, and the
reason why longer time-span is not observed lies in the fact that the futures prices for
canola exist only from 2005. Futures prices are collected from Chicago mercantile
exchange (CME), whereas the data for agricultural production is taken from the of-
ficial website of Statistical office of the Republic of Serbia. This analysis is limited
to these five cereals, because only these agricultural commodities are traded in CME,
and they are also produced in Serbia. Due to the fact that our data-sample comprises
relatively low number of observations, this paper uses Bayesian quantile regression,

4 Bayesian quantile parameters were calculated via *bayesQR’ package in "R’ software.
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rather than traditional QR. This is because Bayesian QR is robust methodology, ca-
pable of producing efficient quantile estimates even in low data environment, which
traditional QR cannot do. This paper does not embed the raw empirical data in Equation
(1) and (2), but all data are transformed in rates of return, according to the expression:

I = In(B¢/B¢—q) X 100.

Table 1 provides descriptive statistics of the agricultural production changes and ag-
ricultural futures price changes, while Figures 1 and 2 present graphically their dy-
namics. Figures 1 and 2 clearly show erratic dynamics of futures prices and annual
production in the observed period, thus it is justifiable to check is there any connection
between the global futures prices and the agricultural production in AP Vojvodina.

Table 1. Descriptive statistics of agricultural production changes and futures price changes

Meézl ™| Minimum | Maximum St. dev. Skewness Kurtosis JB

Panel A: Annual agricultural production changes

Corn 0.485 55.990 -65.768 42.453 -0.214 1.733 0.969
Wheat 1.823 28.325 -27.550 17.796 -0.132 2.075 0.501
Oats -1.874 30.131 -35.676 18.891 0.000 2.206 0.342
Soybean 4.244 44.679 -45.964 29.757 -0.256 1.695 1.065
Canola 28.748 139.801 -86.325 63.422 -0.117 2.519 0.155
Panel B: Annual futures price changes

Corn 4.252 59.267 -50.357 26.104 0.241 3.918 0.583
Wheat 3.030 56.898 -37.090 28.793 0.463 2.070 0.933
Oats 2.651 35.233 -37.893 23.979 -0.366 2.026 0.804
Soybean 3.042 56.202 -23.154 22.714 0.917 3.254 1.857
Canola 5.543 48.038 -31.338 22.277 0.355 2.568 0.375

Note: JB stands for Jarque-Bera test of normality.
Source: Authors’ calculation.

Taking into account all the selected agricultural commodities, it can be seen in Figure 2
that largest annual production in AP Vojvodina goes to corn, while wheat and soybean
follow. Also, it is interesting to note that canola is the only plant which records steady
increase in production since 2014. One of the reasons of the increased canola production
could be the fact that canola is used in bio-diesel production. According to Mahbub
et al. (2019), bioenergy made up to 14% of the total renewable sources of energy
production in 2016, while its future production is projected to constitute up to 35%
of global energy by 2050. This author contends that among the liquid transportation
biofuels, ethanol and biodiesel are the two most widely produced for the global market.
Therefore, it is highly likely that Serbian farmers increase canola production because
of the growing global demand and steady selling price of this agricultural commodity.
Increased canola production in recent years is the main reason why Table 1 reports high
yearly production changes in Panel A. In accordance with that, minimum, maximum
and standard deviation values are also most pronounced for canola. Corn production
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changes also have relatively high standard deviation, which imply relatively high
changes in annual production. The reason could be the fact that corn production heavily
depends on the number of rainy days in June, July and August, and due to frequent
droughts, corn production oscillates considerably. All skewness and kurtosis values
are relatively low, which means that all annual agricultural production changes follow
Gaussian distribution.

Figure 1. Futures prices of the selected agricultural commodities
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As for the annual futures price changes, Table 1 reveals that the highest futures price
changes have canola, whereas corn, soybean and wheat follow. Standard deviation speaks
about unstable market conditions, and Table 1 suggests that wheat futures prices are the
most unstable, while corn and oats follow. As in the cases of the annual production,
all agricultural futures prices have relatively moderate skewness and kurtosis values,
which implies normal distribution. Only soybean has relatively high skewness (0.917),
meaning that soybean has the highest concentration of positive changes around the
mean. But yet again, this value is sufficiently low to fit normal distribution.
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Figure 2. Annual production of the selected agricultural commodities in tons
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Since this paper uses Bayesian quantile regression methodology, it is necessary to
check the validity of the estimated Bayesian QR parameter. For that purpose, the paper
relies on the visual inspection of the MCMC chains’ convergence, which shows the
evolution of the MCMC draws over the iterations. For our computational purposes,
we use 3000 iterations. Figure 3 presents the trace-plots of the MCMC chain of the

median quantiles, E(t) = 0.5, regarding the transmission effect from corn futures
price changes to corn production changes. It is evident that trace-plot show a good
performance, in terms that the effect of the initial values of the MCMC chains wears off
very fast, while the MCMC sampler quickly moves to the stationary distribution. These
findings undoubtedly confirm that the estimated median Bayesian quantile parameters
are reliable. In order to preserve space and due to the fact that the trace-plots of all other
commodities across all quantiles are very similar, we present in Figure 3 only trace-
plots for the corn case, whereas all other trace-plots can be obtained by request.
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Figure 3. Trace plots for the median quantile of corn
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Research results

This section presents and explains estimated Bayesian quantile parameters. In the
process of Bayesian QR estimation, this paper considers five quantiles of the dependent

variable distribution, i.e. T = 0.05, T = 0.25, T = 0.5, T = 0.75 and T = 0.95. In other
words, selecting these quantiles, we can grasp how futures price changes influence
agricultural production in AP Vojvodina when this annual production was very low,
low, moderate, high and very high, respectively. As have been said previously, the
impact of futures price changes on agricultural production changes is assessed in two
ways — contemporaneously and when futures price changes are observed from the
previous period. Accordingly, contemporaneous effect is the first one to be examined,
and Table 2 contains these estimated QR parameters. In addition, Figure 4 presents their
graphical illustration. Table 2 shows that the majority of the estimated QR parameters
bear negative sign, which means that increase in futures price changes negatively affect
agricultural production of the selected plants in AP Vojvodina. These results have not
logical foundation, and it means that current agricultural futures prices do not have
influence on the agricultural production in AP Vojvodina, particularly for the cases of
corn, wheat, oats and soybean.
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Table 2. Contemporaneous spillover effect from the futures price changes to the agricultural
production changes

Quantiles
0.05 0.25 0.5 0.75 0.95

Annual total Very low Low Moderate High Very high
production

Corn -0.300 0.304 -0.589 -0.471 -0.235
Wheat -0.318 -0.372 -0.102 -0.224 0.020
Oats -0.458 -0.577 -0.430 -0.422 -0.331
Soybean -0.741 -0.229 -0.531 -0.233 0.168
Canola -2.590 -1.480 -0.668 0.503 1.200

Source: Authors’ calculation

To be more precise, in the case of wheat, all QR parameters have negative sign, while
the right-tail quantile is very close to zero. In the case of oats, all QR coefficients
are negative, without exception. As for corn, all quantiles are negative, while only

2% quantile is positive and relatively high (0.304), which means that it has economic
significance. However, this is pretty much odd, because it implies that in years when
corn production was low, a 100% increase in current futures prices influences the rise
in corn production by 30%. Logically, it does not make much sense. Therefore, a viable
explanation could be attributed to the fact that our sample covers relatively low number

of observations, thus the estimated 72> quantile is probably just an outlier. In order to
confirm this suspicion, an additional estimation is conducted in the case of corn, but this

time, the neighboring quantiles next to T> are estimated, i.e. T3> and 73°. In this way,
it could be confirmed/refuted whether 72° quantile is only an exception. In the repeated
estimation, 713 quantile is -0.229, whereas 73° quantile amounts -0.338, which means

that 72> quantile is only a random deviation. Therefore, it could be concluded in the
case of corn that current futures price changes do not affect annual corn production,
which is similar to the wheat and oats cases. In the case of soybean, only right-tail
quantile is positive, while all others are negative. This means that in years when soybean
production is very high, current futures prices affect current soybean production by
17%, which is relatively low.

764 http://ea.bg.ac.rs



Economics of Agriculture, Year 66, No. 3, 2019, (pp. 755-770), Belgrade

10

05

a0

Figure 4. Graphical illustration of the estimated quantile parameters, regarding the

Corn (time t)

contemporaneous spillover

Wheat (time t)

...........................

Oats (time t)

Soybean (time t)

00

Note: The shaded area gives the adjusted credible intervals at 95 percent probability.

Source: Authors’ calculation

On the other hand, in the case of canola, the results indicate that current futures prices
have an effect on canola production in AP Vojvodina in the years when this production

was high or very high. This assertion is based on estimated T7 and 1°°, which amounts
0.503 and 1.200, respectively. This means that 100% increase in the canola prices
exerts 50% and 120% rise in canola production in the years when canola production
was high or very high, respectively. As have been said in the previous section, canola
is an important feedstock used in a production of bio-diesel, and this could be the
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reason why global canola prices affect production of this plant in AP Vojvodina. This
contention is in line with the paper of Baroi et al. (2014), who explained that biodiesel
yet cannot compete with the diesel because of its higher production price. However,
this cost can be reduced by using low quality and cheaper feedstocks such as used
cooking oil, yellow grease, and green seed canola oil.

Besides estimation of contemporaneous effect, this paper also considers the transmission
effect in the case when the futures prices from the previous year are took into account.
This scenario, by all accounts, is more realistic than the previous one, and Table 3
reports these results. In addition, Figure 5 increases transparency by providing a visual
inspection about the estimated QR parameters. Table 3 indicates that QR parameters
are significantly different comparing to QR parameters in Table 2, which justifies
consideration of both approaches. However, unlike results in Table 2, quantile parameters
in Table 3 are mostly positive and relatively high across the quantiles. This means that
global agricultural prices from the previous year present some kind of benchmark for
Serbian farmers when it comes to their decision about the size of planted areas. In other

words, in the case of corn, positive parameters are found at T%°, 127 and 1°? quantiles,
which is a strong indication that corn production in AP Vojvodina depends in a certain
amount on the global corn prices, which is expected. On the other hand, in years when
corn production is high or very high, estimated QR parameters are negative. At first
glance, these results could look perplexing, but they actually enhance the credibility of
the previous assertion. The rationale for these findings could be as follows. Production
of corn is highly dependent on weather conditions. Consequently, it means that in those
years when weather conditions were favorable for corn, production of this plant was
high or very high, and these levels of production have nothing to do with the global

corn prices, as T’ > and T°7 quantiles indicate. This explanation concurs very well with
the assertion of Haile et al. (2017), who explained that weather extremes, such as
shocks in both temperature and precipitation during crop growing months have serious
consequences on the production and supply of agricultural commodities.

Table 3. Spillover effect from the previous year futures price changes to the current
agricultural production changes

Quantiles
0.05 0.25 0.5 0.75 0.95
3;1:;::;1;3;3[ Very low Low Moderate High Very high
Corn 0.213 0.724 0.412 -0.410 -0.777
Wheat -0.044 0.122 0.008 0.350 0.348
Oats -0.267 -0.150 0.359 0.460 0.189
Soybean 0.783 0.454 -0.269 -0.257 -0.317
Canola 1.020 2.530 2.070 1.017 -1.000

Source: Authors’ calculation.
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According to Table 3, the same explanation could be applied for soybean. Soybean is
also a culture, which requires relatively high water-saturation levels of soil, implying
that in those years when there were enough rainy days, soybean production was
relatively high. In that regards, in years when soybean production was moderate, high
or very high, rising soybean prices did not have influence on the levels of soybean

production, as 39, t7° and t®° quantiles suggest.

As for the case of wheat, four out of five quantile parameters are positive, only the
first one is negative, while in the case of outs, three out of five QR parameters are
positive, and the first two are negative. These cereals are not so water-demanding as
corn and soybean are, thus QR parameters suggest that rising global prices of these
agricultural commodities positively influence production of these cultures in the years
when production of these cereals was relatively high. As a matter of fact, this influence
for these two cereals ranges between 35-45%, depending on the observed quantile.

Figure 5. Graphical illustration of the estimated quantile parameters, regarding the spillover ef-
fect from the previous year futures price changes to the current agricultural production changes

Corn (time t-1) Wheat (time t-1)

Oats (time t-1) Soybean (time t-1)

Canola (time t-1)

Note: The shaded area gives the adjusted credible intervals at 95 percent probability.
Source: Authors’ calculation.
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Table 3 indicates that positive QR parameters for canola are far the largest, comparing
to all other QR parameters of all other plants. Their values range between 100-250%,
which strongly suggests that canola futures prices have an effect on production of this
plant in AP Vojvodina. Comparing to Table 2, this effect is much higher. It is found
that right-tail quantile parameter is negative, which means that in years when canola
production was at its highest levels, global canola futures prices did not contribute to
these production volumes. The explanation for this finding is similar as in the corn
and soybean cases. Canola is big water consumer, and if rainy days are sufficient
enough and well distributed during the vegetation season, canola yields could be
significant. However, it does not mean that global futures prices have any effect on
canola production in those very favorable years for canola. Bayesian QR parameters
confirm this assertion very well. In addition, our findings are in line with the assertion
of Pejanovi¢ and Gajdobranski (2012), who asserted that the production of oilseeds
in Serbia is characterized by an upward trend, which is positive for price signals from
the world market. Rising global demand for oilseeds, stemming from rising biofuel
production and growing pre-oil demand, influences a higher price trend that will
probably continue to grow in the future period.

Conclusion

This paper investigates whether global agricultural futures have any influence on the an-
nual agricultural production in AP Vojvodina, which have never been done thus far. Five
agricultural commodities are taken into account — corn, wheat, oats, soybean and canola.
For the estimation purposes, the study uses robust Bayesian quantile regression, which
can produce efficient quantile estimates even in low data setting. Besides, two scenarios
are considered — 1) current futures prices, and 2) futures prices from the previous year.

Estimated results clearly indicate that current futures prices do not affect current ag-
ricultural production of corn, wheat, oats and soybean in AP Vojvodina, since the es-
timated quantile parameters have negative sign or they are very small. These findings
indicate that Serbian farmers do not take into account current futures prices when they
make decisions how many hectares and of which culture they will plant. These re-
sults are in line with the expectations. On the other hand, when futures prices from
the previous year are analyzed, the majority of estimated QR parameters bear positive
sign, which means that Serbian farmers take into account in greater or lesser extent
the global agricultural prices when they plan their annual agricultural plantation. Ac-
cording to the findings, canola futures have the greatest effect on the rising Serbian
canola production, comparing to all other agricultural commodities. One of the reasons
for such results could be the fact that canola is used as feedstock in an ever-growing
production of bio-diesel. Thus, the hypothesis that has been set on the beginning of the
researched has been confirmed.

The major novelty of this study is the usage of unconventional and very innovative
Bayesian quantile regression, which can provide reliable QR parameters even when the
research is limited with the availability of empirical data, which is the primary advan-
tage of this approach. In addition, this study has shown that Serbian farmers are ready
to take into account futures prices when they plant their annual agricultural plantation,
which is very positive and somewhat unexpected conclusion. In other words, it gives
us an indication that Serbian farmers are aware that they can protect themselves from
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the agricultural price changes on the world market simply by taking a long position on
futures contracts. Of course, future studies will confirm or refute the results from this
paper, using richer dataset and applying different methodology.
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