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Abstract. The trade of agricultural products on commodity exchange and the prices at the exchange are control-
led by specific inner regularities. The prices are considerably affected by the cyclicality of production, the annual
yield fluctuation by countries (internal market) and world production (world market), as well as the demand for
products. The prices are partly independent from other commodity exchange products. The paper analyses the
forward deals (by exchange technical analysis and statistical methods) in the grain section of the Budapest Stock
Exchange in Hungary in order to prove that the commodity exchange products, too, could not temporarily be
kept away from the impact of financial crisis which started in summer 2008. Temporarily, the stock exchange
processes pulled the grain market prices down, which badly influenced the income and receipts positions, but made
a price correction in the fodder maize and fodder wheat prices which slipped out of control in 2007. This latter
fact made the position of livestock farmers more favourable.

Introduction

The deals with agricultural products have a special place among commodity exchange pro-
ducts. Most of these deals are hedge deals on the futures market. The Central Eastern European
commodity exchange markets are relatively underdeveloped with low turnover compared to some
well-known big commodity exchanges (e.g. Chicago Board of Trade (CBOT)).

The prices of agricultural products show some cyclicality involving the following factors:
cyclicality of production, yield fluctuation, yield expectations and demand. According to a compa-
rative analysis on Hungarian and international aspects covering several years [BACS 2003], the
mean price sequences of spot markets and future markets show a slightly increasing tendency
within the production cycle and the degree of their parallel shift was primarily influenced by the
yields of the production year. The consumer expectations have also determining influence on
prices [Dobson-Kalish 1988].

The commodity exchange yields are typically anticyclical in the sense that they are generally
independent from the economic boom, and — depending on product variety — result lower yield for
investors in case of stock exchange booms and higher yield in case of recession [Bodie et al. 2009].

The current examination primarily focuses on the Central Eastern European region, including
the Hungarian commodity exchange experiences. It is obvious that the commodity and money
markets of the countries typically move together. It has a lot of aspects, out of which the yields and
the demand-supply influencing factors should primarily be highlighted. During the recent decade
the land ownership and farm structure has changed in the region — it has been considerably
diversified in some countries — due to the social-economic transition and lower output could be
observed compared to the former yields. [Takacs-Gyorgy et al. 2008]. The relatively low produc-
tion use contributed, on the one hand, to the decline of yields and, on the other hand, increased
the yield uncertainty [Lencsés, Takacs-Gyorgy 2008]. The reduction of yield uncertainty can be
reached not only by the undifferentiated increase of production inputs, but also by the introduc-
tion of precision production applying new technological achievements and meeting the require-
ments of sustainability [ Takacs-Gyorgy, Barkaszi 2006]. It requires, however, some expensive tech-
nological improvements which need a production size threshold determined for the implementation
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of the technology [Takacs-Gyorgy 2007] as well as the involvement of external sources which have
an impact on farm business risks. [Dodson, Koenig 2003]

The changes of supply and demand, as well as the surplus or shortage of goods on the market
have decisive impact on market prices. From this aspect, the production year of 2007 and 2008
brought a new element in the grain prices. The total grain production of the world increased during
this period [The state of food and agriculture 2008] but the consumption grew at a more rapid pace
which led — in case of maize — to the reduction of reserves and to the rising of prices. Significant
factors in the increasing demand were, on the one hand, the growing consumption due to the
economic growth of developing countries, and, even to a greater extent, increasing utilisation of
renewable energy sources, including the grain-based bio-ethanol production. The worldwide gro-
wing bio-ethanol producing capacities have become considerable demand factors, threatening the
food supply and fodder needs and contributing to the price rise. [Luchansky, Monks 2009; Rath-
man et al 2009, Srinivasan 2009]

In summer 2008, however, the experiences of many decades have been questioned by the
situation in the grain section of the commodity exchange following the crisis when the American
mortgage market collapsed [Piesse, Thirtle 2009]. The volatility of the spot markets increased and
the price growth of forward markets was considerably greater than before.

The internal relations of changes have been examined by a lot of authors, who were looking for
the connections between the price mechanisms of different commodity markets [Dahl, Iglesias
2009, Hiisseinov 2008, Sieczk, Hotyst2009].

The present article focuses on the agricultural products — namely fodder wheat and fodder
maize — which are important from the aspect of Central Eastern European commodity exchanges.

Our objective is to analyse the possible relations between the grain prices at the commodity
exchanges in 2008 and the movements of exchange rates at the stock exchanges.

Hypothesis: the commodity exchange is more or less independent from stock market processes
but the money market crisis of 2008 concerned not only the stock markets but also the prices of
commodity exchange goods, especially the grain prices.

Material and methods

The empirical data of the examination: the index of the stock section of Budapest Stock Exchan-
ge (BUX), out of the stocks traded in the section the daily closing rate of the largest Hungarian
company (MOL — oil industry company) and leading bank (OTP) in the interval from 01.01.2005 to
03.04.2009; the daily average price of fodder maize traded on the forward market of the commodity
section in the interval from 01.01.2005 to 03.04.2009 and the daily average price of fodder wheat
from 01.01.2006 to 03.04.2009.The price movements at the commodity exchange were analysed in
HUF and EUR rates. Until August 2008 the HUF was strong against EUR, then — decisively moving
together with PLZ and CZK — has weakened considerably.

We used the so-called Japanese candlestick chart — applied by the technical analysts all over the
world — for the analysis of commodity rates (the chart was created by Munehisa Homma rice trader
around 1750 and has been used in exchange practice for about 150 years). The candlestick graphical-
ly describes the opening and closing prices of the maturity date (body of the candle) and the
minimum and maximum prices of the trading time interval (shadows). The colour of the candle body
gives information about the trading type: light = increasing rate between open and close within the
time interval, dark = decreasing rate between open and close within the time interval. The range limits
could be temporarily crossed by the prices during the time interval [Bodie et al. 2009]. The chart is
used on the markets with great turnovers (typically stock markets) for describing the daily rate
movements. Since, however, the turnover of commodity market goods we examine is relatively small,
the number of dealing days for one delivery date was between 1 and 133, the number of deals
between 1 and 2165, therefore the movements within the duration of forward deals was described
with the candlesticks. The value for comparison is shown by a horizontal bold line on the figure, that
is the market average price valid at the maturity of forward deal.

The closeness of fitting (joint moving) of rates was analysed by the Pearson correlation:

Cov(X,Y)

Oy -0y

pPX,Y) =
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where: r(X,Y) = correlation of X and Y rate sequences (index of their joint movement); Cov(X,Y) = covariant of
X and Y rate sequences (sum of multiplication products of the date-pairs’ deviation from average); s, and s,
= dispersion of X and Y rate sequences.

Calculation of covariance:

Cov(X,¥) =23 (x, - X)-fy, - V)

where: n = number of time sequence elements; x, and y, = time sequence elements of X and Y rates; X and Y = time
sequence average of X and Y rates.

It is well-known that if the correlation coefficient is +1: the rates of the two examined products
move completely together; if it is O: the rates of the two products are independent from each other;
if it is -1: the rates of the two products move totally in the opposite direction.

The intensity and trend of rate movements of forward deals per maturity was examined by the
parameter which gives the slope of the linear regression line:

b= Cov(X,Y)

2

Ox

where: b = the slope of linear regression function; d’ time sequence variant of X rate.

The dispersion of forward deals was examined by f-test, the significance of slope per delivery
dates was examined by t-test.

Results
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the uncertainness of the market, and, on the other hand, the price determining role of the market is
weak due to the low number of deals on commodity market — which is again the sign of the
uncertainties on the market.)

The intensity of changes and the volatility of the commodity market is indicated by the fact
(Table 2) that the typically low slope until the middle of2007 and the low relative dispersion value
increased (rose to 120-140 HUF/t/day) then the movement of rate sequences of forward deals
maturing in 2008 has negative slope (in case of some maturities the pace of rate decline was 90-120
HUF/t/day with significant turnover).

Out of the two examined goods on the commodity exchange, the rate fluctuations of fodder
maize were more significant which can be explained by the higher degree of demand fluctuations
on the product due to the increasing needs of bio-ethanol production.
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Figure 3. Forward rates of fodder wheat and fodder
maize by maturities of deals in the Grain Section of
Budapest Stock Exchange (2005-2009)

Source: own construction.
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Table 1. Correlation of fodder wheat and fodder maize rates to the index of Budapest Stock
Exchange (BUX) and some of its top stocks (2006-2009)

2006.09.01-2007.08.31 | Wheat [HUF] | Wheat [EUR]| Corn [HUF]| Corn [EUR]| BUX | OTP | MOL
Wheat [HUF] 1.000

Wheat [EUR] 0.987 1.000

Corn [HUF] 0.961 0.949 1.000

Com [EUR] 0.960 0.963 0.992 1.000

BUX 0.828 0.887 0.684 0.749 1.000

OTP 0.690 0.787 0.530 0624 | 0.936 | 1.000
MOL 0.852 0.866 0.771 0.808 | 0.939 | 0.777 | 1.000
2007.09.01-2008.08.31 | Wheat [HUF] | Wheat [EUR] | Comn [HUF] | Com [EUR] | BUX | OTP | mMOL
Wheat [HUF] 1.000

Wheat [EUR] 0.985 1.000

Com [HUF] 0.786 0.744 1.000

Corn [EUR] 0.739 0.718 0.985 1,000

BUX 0.521 0.522 0.780 0.798 .000

oTP 0.480 0.490 0673 0700 | 0.971| 1.000
MOL 0.501 0.490 0.836 0.851 0.931| 0.838 | 1.000
2008.09.01-2009.04.03 | Wheat [HUF] | Wheat [EUR] | Comn [HUF] | Com [EUR] | BUX | OTP | MOL
Wheat [HUF] 1.000

Wheat [EUR] 0.840 1,000

Corn [HUF] 0.786 0.744 1,000

Corn [EUR] 0.739 0.718 0.789 1.000

BUX 0.541 0.883 0.203 0.731 1.000

OTP 0.509 0.868 0.183 0726 | 0.992 | 1.000
MOL 0.548 0.874 0.163 0696 | 0.988 | 0.978 | 1.000
2008.09.01-2008.12.31 | Wheat [HUF] | Wheat [EUR] | Comn [HUF] | Com [EUR] | BUX | OTP | mMOL
Wheat [HUF] 1.000

Wheat [EUR] 0.982 1.000

Corn [HUF] 0.843 0.874 1.000

Corn [EUR] 0.812 0.936 0.965 1.000

BUX 0.804 0.893 0.747 0.881 1.000

oTP 0.780 0.875 0.761 0.894 | 0.991 | 1.000
MOL 0.825 0.903 0.727 0.860 | 0.987 | 0.973 | 1.000
2009.01.01-2009.04.03 | Wheat [HUF] | Wheat [EUR] | Com [HUF] | Com [EUR] | BUX | OTP | MOL
Wheat [HUF] 1.000

Wheat [EUR] 0.917 1.000

Corn [HUF] 0.078 -0.189 1.000

Corn [EUR] 0.240 0.085 0.804 1.000

BUX 0.140 0.451 -0.597 0135 | 1.000

OTP 0.087 0.407 -0.635 -0.168 | 0.973 | 1.000
MOL -0.319 -0.143 -0.341 -0.064 | 0677 | 0.632 | 1.000

Source: own calculation.
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Conclusions

The examinations proved that the trade of fodder maize and fodder wheat in Hungary — which
are the most significant ones among the products traded on the commodity exchange — could not
remain independent from the almost panicky stock market rate declines. Furthermore, the fodder
prices, which ran away in the previous year, have not simply gone back to normal knowing the
yield results, but the commodity exchange prices and stock market rates moved closely together
for six months. The price movements of grain section of the exchange could break away from the
price movements of the stock section only early 2009, thus the Out hypothesis has been proved.
The break in the process, however, indicates that the endogenous regularities of the commodity
market can prevail again after the stress impacts on the market and the price forming, price influen-
cing mechanisms of natural (commodity) market can become stronger again.
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Streszczenie

W artykule podjeto probe analizy wplywu globalnego kryzysu finansowego na notowania podstawowych
produktow rolnych na Budapesztanskiej Gieldzie. Przy wykorzystaniu narzedzi analizy technicznej i metod
statystycznych zbadano dla jakich grup produktow ceny wzrosty, a dla jakich zmalaty.
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