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Introduction. One of the main classical functions of a commodity exchange is the formation of
market prices based on the current ratio of supply and demand. The exchange generates the exchange price
of the product, which becomes an indicator of domestic and world prices. The identification of prices on
stock exchanges allows agricultural producers to plan their production, anticipate market trends, and
governments to make appropriate policy decisions regarding agriculture. The exchange pricing mechanism is
the most popular today primarily for agricultural producers. This is due not only to the need to reduce
seasonal price fluctuations, but also to set competitive prices, which are often inaccessible due to the
market's highly political position. Therefore, leveling the pressure of the processing dictate is one of the
important factors in creating a competitive environment where direct producers have the opportunity to get
the price level that will ultimately be determined by the supply and demand for their products. Exchange
trading in this context is the most effective mechanism in the fight against monopoly manifestations, and the
concentration of supply and demand is the most important force. The exchange pricing mechanism is a
modern and progressive method of determining market prices for products, especially for agricultural
products. The advantages of the exchange pricing mechanism include the ability to form price levels under
the influence of high concentration of supply and demand for the corresponding product, rapid attraction of
speculative capital, flexibility and mobility in managing price volatility, price forecasting, minimizing the
risk from seasonal fluctuations and other market changes, trade diversification and selection of the best
trading strategies among alternative ones, in order to ensure optimal pricing policy of economic entities.
Therefore, the prices that are formed (set) in the course of exchange trading are among the most competitive
in the market, in addition, competition occurs not only in the physical market, and a characteristic feature of
exchange trading is a developed futures market, where transactions are made, including for agricultural
products that will mainly be grown or produced. That is, the object of trading is the future crop, which,
thanks to trading in the corresponding derivatives, receives price confirmation. Modern world exchanges
serve as an indicator of global pricing, including for the main types of agricultural products (grains,
oilseeds), emphasizing that the main instruments of modern exchange trading are such types of derivatives as
futures and options, which are used as financial instruments for insurance of price risks or for speculative
purposes. The mechanism for forming prices for agricultural products depends simultaneously on the futures
prices of various contracts that are issued and traded on the exchange, because this makes it possible to
forecast and hedge prices in the near and long term without stopping. The relationship between futures
contract prices is obvious, but there are also differences caused by different expiration dates. Thus, the
exchange pricing mechanism assumes the consistency of the futures and spot markets and their structuring.
The lack of developed exchange trading of commodity derivatives, primarily futures on the domestic market
of agricultural products, confirms the inability to form transparent and flexible prices. And most importantly-
due to the lack of a mechanism for avoiding monopoly manifestations, prices in Ukraine are significantly
behind the world ones. In this case, it is the commodity producers and agriculture as a whole that bear the
most price losses from inefficient pricing. One of the world's traditional commodities is sugar. On world
exchanges, this product is traded under contracts that are positioned as one of the most liquid on the
exchange market of agri-food products — in recent years, they have taken leading positions in the futures
rating. A futures contract is an agreement between two parties on an exchange for the future delivery of a
certain amount of the underlying asset at a price specified in the contract. Based on this, the seller undertakes
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to deliver a certain amount of sugar to the buyer in the sugar futures contract at a pre-agreed price. In this
way, buyers and sellers insure themselves against a possible rise in sugar prices in the future.

The overall state of the world sugar market is monitored by monitoring the physical and exchange
markets, in the second case-exchange trading on the world's leading "sugar" exchanges: New York
Mercantile Exchange and London Mercantile Exchange in the context of the main types of sugar (raw sugar
and white sugar). The assessment of the market conditions for raw sugar from cane is tracked based on the
terms of delivery of FOB Brazil ports and CIF Black sea, white sugar of FOB Brazil ports, and of FOB
Thailand ports (category sugar ICUMSA-45-meets the highest quality standard according to the International
Commission For Uniform Methods Of Sugar Analysis (an international regulatory body that analyzes the
product and sets global standards).

There are 4 main types of sugar futures contracts traded on world exchange platforms: two ("Sugar
No. 11 Futures", "Sugar No. 16 Futures") on the Intercontinental Commodity Exchange — ICE; one ("White
Sugar Futures (No. 407)") on the London International Financial Futures and Options Exchange — Liffe; one
("Sugar white") on the Zhengzhou Commodity Exchange — ZCE. The most popular contract is "Sugar No. 11
Futures", which is a benchmark for the price of sugar in the world and sets the price for the physical supply
of unrefined cane sugar (table 1).

Thus, in accordance with the "Sugar No. 11 Futures" trade raw sugar of cane origin, the corresponding
countries are also producers. The term contract "Sugar No. 16" (designation of the SF contract) sets the price
for the physical delivery of unrefined cane sugar produced in the United States (or another country when the
supplier pays the duty) to one of the us sugar refineries specified by the recipient.

The "White Sugar Futures No. 407" is designed to meet the insurance needs of producers, buyers and
sugar traders for the purchase and sale of white sugar (beet or cane refined sugar of the current crop with a
sucrose content of 99.8 %, humidity not exceeding 0.06 %) with a delivery volume of 50 tons originating
from countries: Algeria, Argentina, Australia, Belgium, Brazil, Bulgaria, Canada, Chile, China, Colombia,
Croatia, Egypt, El Salvador, France, Germany, Guatemala, India, Italy, Korea, Malaysia, Mauritius, Mexico,
Morocco, Mozambique , Netherlands, Pakistan, Philippines, Poland, Portugal, Russia, Romania, Saudi
Arabia, Singapore, South Africa, Spain, Sudan, Thailand, Turkey, UAE, Ukraine, UK, USA [1].

Table 1
Description of the sugar futures contract «Sugar No. 11 Futures»

Parameters The "Sugar Ne 11" fixed-term contract is the main reference point for the
entire world trade in raw cane sugar.

The designation of the contract SB

Scope of delivery under the
contract

12,000 pounds or 50.8 tons

Price scale

The price is determined in cents and hundredths of a cent per pound

The minimum price fluctuation

+ 0.01 cents per pound, equal to $ 11.20 per contract

Months of delivery under the

March, may, July, October

contract
Termination of the contract Upon the fact of physical delivery, FOB
Sugar standard Unrefined centrifugal cane sugar that has undergone 96-degree

polarization

Daily limit of the contract

Doesn't have

Sugar-producing countries (cane
cultivation)

Argentina, Australia, Barbados, Belize, Brazil, Colombia, Costa Rica,
Dominican Republic, El Salvador, Ecuador, Fiji, Antilles, Guatemala,
Honduras, India, Jamaica, Malawi, Mauritius, Mexico, Mozambique,
Nicaragua, Peru, Philippines, South Africa, Swaziland, Thailand,
Taiwan, Trinidad, USA, Zimbabwe

Terms of notification of intent to
deliver the contract

The first business day after the end of the last day of trading in this
futures contract

Last day of trading a futures
contract

Last business day of the month preceding the delivery month

The time of trading

Local time: 03.30-14.00

Source: compiled by the author based on [1]
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The "Sugar White" futures contract, which is traded on the Zhengzhou commodity exchange in China,
also applies to white sugar, but with a delivery volume of 10t. It is the exchange price of the product that
serves as a price indicator for the market, which does not allow the value of the product to change
significantly in the direction of increasing or decreasing depending on someone's subjective interests.

Since a liquid stock market, many interested players who look for an adequate value of the goods, if
the stock market is impossible to sell goods at non-market price, write it off, to carry out the operation, cost
parameters which differs significantly from the market price (just a lot of questions from market participants
and regulatory authorities).

Note that futures contracts for sugar are not limited to futures. The Intercontinental commodity
exchange in the United States and the London International Futures and Options Exchange are trading a new
instrument as a "futures option". This contract provides for the initial delivery of securities in the form of
sugar futures, and then for these futures the delivery of sugar itself. The purpose of this instrument, as well as
futures, is to insure the buyer or seller against an increase or fall in the price of sugar, but in addition the
buyer (seller) insures itself against a possible change in the price of futures.

Forward is an agreement to buy or sell a specific product on a specific date in the future at the price
fixed at the time of signing the agreement. Most transactions are over — the-counter. Each contract is made
individually. There is no movement of funds at the time of signing the contract. At this time, the risk of non-
fulfillment of the contract is shared by both parties. It is almost impossible to "close" a contract before it
expires. The contract provides for the delivery of physical goods, mainly up to a year. The contract is
intended for the delivery of physical goods in the future can be used in the "forward cover" operation
(carrying out a number of simultaneous opposite transactions in the "spot" and "forward" markets) or as part
of a marketing strategy for establishing long-term trade relations. The main users are those who are
interested in establishing long-term trade relations, as well as trading partners who have long-term
cooperation and trust each other.

The price at the time of entering into a forward contract is set via an electronic system, with the
participation of a broker, or through direct negotiations between the supplier and the client. Sometimes
forward contracts are entered into through centralized exchange server systems, but this is not very common.
The most common method is to conduct direct negotiations between the buyer and the seller.

In the forward market, the parties agree on contracts for the delivery of goods in a few months instead
of the current time, as is the case in the spot market. Forward markets generate forward contracts with
associated prices. These prices reflect the cash market values for a specific underlying asset that will be
delivered in the future based on prices agreed today. This series of forward prices reflects the relative
demand for the underlying asset over time and allows producers to plan production and consumers to plan
consumption.

Option — the right to buy or sell a particular product on a certain date in the future (or earlier) at a set
price. Transactions are both exchange-traded and over-the-counter. Individual ordering of contracts is carried
out in OTC turnover. At the time of execution of the contract, the buyer pays the seller a premium (option
price). If the option is over-the-counter, the buyer risks that the seller will not fulfill its obligations. Modern
commodity options are usually based on a futures contract, not the commodity itself. The terms of exchange
options coincide with the terms of futures contracts (usually up to a year). Sellers of stock options are
required to pay a margin. The buyer of the option limits the maximum amount of losses. Selling options
reduces the cost of keeping the product. Stock options are used for hedging and obtaining short-term funds.
Over-the-counter options are used as part of a marketing strategy to establish long-term trading relationships.
Buyers of options are currently mainly producers and consumers from developed countries, as well as those
who are willing to pay a premium (sometimes very high) to reduce risk. Sellers of options are holders of the
product who want to reduce the cost of preserving it, as well as those who do not have a clearly developed
hedging strategy.

A kind of modern-style futures market today has a contract called "swap", which was preceded by
contracts (spot or forward), concluded in a Central place with the execution of operations through the system
of open voice trading. A "swap" agreement is an agreement to exchange certain funds at certain time
intervals. This is a series of interconnected forward contracts with cash settlement. Transactions are made
through a Bank or a large trading company. Contracts are made individually. The movement of funds occurs
immediately after the conclusion of the contract. Additional funds may be required. Both parties are at risk of
not fulfilling the contract. Delivery of physical goods is not provided (this is a purely financial instrument).
The swap deal is designed to fix future prices for a long period. The main users are hedgers engaged in
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financial transactions, consumers who want to fix their expenses for a long time in order to maintain
competitiveness.

Review of the recent research and publications sources. In General, the issues of exchange markets
are presented in the works [2-6]. In particular, in [2] it is noted that stock exchange mergers can lead to
increased efficiency; however, increasing levels of concentration can potentially lead to the exercise of
market power. The work has been studied the market power repercussions of stock exchange mergers and
find that the industry’s concentration levels have not significantly increased and the concentration levels do
not influence exchanges’ profitability in the post-merger period. The profitability of the merging exchanges
in the post-merger period is largely influenced by efficiencies in revenue generation and cost management.
The absence of evidence that stock exchange mergers lead to the exercise of market power suggests that
there does not appear to be an immediate need for regulatory agencies to be overly concerned about mergers
among stock exchanges leading to the exploitation of market power to the detriment of consumer welfare.
The paper [3] focuses on commodity financialization and the gradual integration between commodity and
financial markets, investigating to what extent shocks in stock markets impact commodity price volatility,
and the persistency of the phenomenon. The work [4] motivated by previous studies documenting significant
return and volatility effects of economic policy uncertainty (EPU) on the stock market, this study examines
whether EPU has an effect on the dynamic conditional correlations between stock and commodity returns. In
the paper [5], authors investigate the hedging versus the financialization nature of commodity futures vis-a-
vis the equity market using a ARMA filter-based correlation approach. In the paper [6], authors examine
stock market integration among five selected emerging stock markets (Brazil, China, Mexico, Turkey and
others) and developed markets of the US, UK and Germany.

Task statement. The objectives of the study are to analyze 4 major types of futures contracts for
sugar: two ("Sugar No. 11 Futures", "Sugar No. 16 Futures") on the Intercontinental Commodity Exchange —
ICE; one ("White Sugar Futures (No. 407)") on the London International Financial Futures and Options
Exchange — Liffe; one ("Sugar white") on the Zhengzhou Commodity Exchange — ZCE.

Basic material and results. Since one of the main types of agricultural products sold on commodity
exchanges is sugar, the analysis of prices and their prediction is carried out on the example of this product.
Futures contracts are mainly used to sell sugar on world commodity exchanges:

- two ("Sugar No. 11 Futures", "Sugar No. 16 Futures") on the Intercontinental Commodity Exchange
- ICE;

- one ("White Sugar Futures (No. 407) ") on the London International Financial Futures and Options
Exchange — Liffe;

- one ("Sugar White") on the Zhengzhou Commodity Exchange — ZCE).

Let us consider the dynamics of the prices of these futures contracts. The Figure 1 shows the dynamics
of prices for Sugar No. 11 Futures on the Intercontinental Commodity Exchange — ICE. According to Fig. 1
we can conclude that the futures price is volatile. The maximum prices for the analyzed period were typical
for 2016-2017, when there was a shortage of sugar on the world market. Now prices are low.
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Fig.1. Dynamics of prices for Sugar No. 11 Futures [7]
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The Figure 2 shows the dynamics of sugar futures prices on the London International Financial
Futures and Options Exchange.
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Fig.2. Dynamics of prices for White Sugar Futures (No. 407) [8]
According to Fig. 2 we can conclude that the dynamics of prices for sugar futures on the London

intercontinental financial futures and options exchange is very similar to the Intercontinental Commodity
Exchange — with peak prices in 2016 and 2017. Now prices are at the minimum level for the analyzed period.
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Fig.3. Dynamics of futures contract prices for Sugar White [9]

In contrast to our markets and European markets, sugar futures prices are still rising in the Chinese
market.

Among the factors that determined the price of sugar on world trading platforms, it is necessary to
point out the following main ones. The reason for the rapid decline over the past two years is that last year
the world continued to overproduce sugar. The deficit of 2015/2016 MG stimulated the growth of sugar
prices. Since mid-2016, raw sugar has skyrocketed from 10 cents to 24 cents/pound on the New York stock
exchange. Accordingly, high world sugar prices and favorable weather conditions caused an increase in
acreage. As a result, sugar production increased, and 2017/2018 MG became a record harvest season, after
which world prices began to decline.

In 2017/2018, combined with dry weather conditions, low global sugar prices caused a reduction in
production, especially in Brazil and the EU. Prices seem to have recovered a bit and started to rise, but
India's large reserves and unstable policies are making adjustments. However, Sucden forecasts that sugar

56 [ #6 I Economics and Region Ne 1(76) — 2020 — Yuri Kondratyuk National University L0




R EkoHoMiyHa 6e3neka depxasu ma cy6'ckmie 20cnodaproeaHHs

prices will fluctuate between 12.5 and 15 cents / pound until the end of 2019, after which they will start to
rise due to the 2019/2020 MY deficit. The main sugar producers in the world are Brazil and India, and China
and Russia have increased their sugar production. Therefore, the price of white sugar on world markets has
been significantly reduced. For example, over the past year — from mid-October 2018 to early September
2019 — the price of sugar on the London stock exchange has slipped from $ 387 to $ 304 per ton.

Let's analyze the dynamics of the FAO sugar price index (Fig. 4).
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Fig.4. Dynamics of the FAO sugar price index, % [10]

The average value of the FAO sugar price Index in November 2019 was 181.6 points, which is 3.3
points (1.8%) higher than in October 2019. The current increase in international sugar prices is due to the
emergence of a growing number of forecasts, according to which the consumption of sugar in the world in
the 2019/2020 MG season will exceed the volume of its production. Adverse weather conditions in Thailand,
India, France and the United States only increase the likelihood of a decline in production and a reduction in
inventories in the world. The last few weeks have seen sharp fluctuations in the price of sugar futures, which
is associated with the actions of large speculative capital, without causing optimism through the state of
crops and instability in the crude oil markets.

The main factors that determine the dynamics of sugar prices include the following main ones. First,
this is the stocks of sugar in the warchouses. This is a factor that affects all products. Just like for sugar, a
low inventory level indicates high demand, weak supply, or a combination of the two. Through a long sugar
supply cycle, when there are problems with storing sugar products, this also significantly affects the price of
sugar.

Second, this is the dollar exchange rate. The US dollar is the main currency used in international
financial transactions. This factor is important for most commodities and especially for sugar, since sugar
futures are priced in dollars in both London and New York. The decrease in the value of the US dollar
relative to the currency of the buyer of the product leads to the fact that in this way the buyer must spend less
than their own currency on a certain amount of goods. A less expensive product is the reason for an increase
in demand, as well as prices.

Third, it is the cost of o0il. Another important factor that affects the price of sugar is the price of oil.
This is because sugar can be considered a source of energy. The value of the energy source depends on the
caloric content of the sources and the price of energy. The latter is dominated by the price of oil. In practice,
farmers that grow sugar cane in Brazil can produce sugar or ethanol from their canes. Ethanol competes with
gasoline in the transportation fuel market. Thus, lower gasoline prices also mean lower ethanol prices and
therefore less demand for sugar cane for ethanol production, so there could potentially be an excessive
supply of raw sugar. A large amount of raw sugar will reduce the price of sugar.

Fourth, it is the weather conditions. Sugar is produced mainly in warm countries. But, for example, a
drought in Brazil can damage sugar canes and slow down the production cycle. Wet weather is also not ideal
for sugar production. Sugar canes require dry air. Fluctuations in the production cycle due to weather
conditions are another driving factor in the price of sugar.
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Fifth, this is the state regulation. Government contributions and import tariffs also play a role in the
sugar trade. Governments are distorting sugar markets, and the result is excessive sugar cane production.
Europe is now the second largest sugar exporter in the world. However, in the US, import tariffs are intended
to protect domestic farmers, so prices for consumers in the US have been raised. Therefore, American
consumers are now looking for different types of sweeteners.

And another factor is trends in consumer behavior. Promoting a healthy lifestyle reduces sugar
consumption in developed countries. Governments and institutions have begun to educate consumers, and as
a result, consumers are becoming more aware of the health aspects of sugar. As healthy eating trends are
gaining momentum in mature sugar markets, this may slow the growth of sugar demand in the future.

According to the calculations of the analytical Agency F. O. Licht, in 2020/2021 MY, the world sugar
market may find itself in a significant deficit of 4.6 million tons after a smaller deficit of 4.2 million tons in
2019/2020 MY. The global sugar market is entering a deficit phase, which should provide more favorable
conditions for producers. After the market reaches equilibrium in 2021/2022, the balance is expected to
return to surplus. In 2024/2025 MY, global sugar production may reach about 200 million tons, an increase
from 184 million tons in 2018/2019 MY, and consumption will also grow to 200 million tons, compared to
185 million tons in 2018/2019 MY. According to the forecast of the Dutch international financial company
Rabobank, a shortage of sugar is expected in the world market in 2019-2020.

In this article, correlation and regression analysis will be used to predict the price of sugar on the
London Intercontinental futures and options exchange. The multiple correlation-regression model describes
the correlation relationship for the entire population. Based on observations, a selective multiple linear
correlation and regression model can be constructed:

V=bg+0:x; + b2x: + 4+ bimxm (1)
where ¥ is theoretical value of the resulting variable, bo, by, ba,...by estimates of unknown parameters

Bo, B1, P2s-..Pm.

The stages of building a multiple linear correlation and regression model are shown in Fig. 5.

Selecting all possible factors that affect the resulting variable

J
4Ll

Analysis and measurement of factor features

Econometric analysis of factors (checking for multicollinearity)

Choosing a method for evaluating parameters and building a
model, determining the main econometric estimates of the model
and checking its adequacy

Analysis of the results obtained

Fig.5. Stages of building a multiple linear correlation and regression model

In accordance with the proposed correlation and regression model, the dependent variable Y will be
the average annual price of White Sugar Futures (No. 407). And as independent variables such factors are:
X1 — this is a sugar production in the previous year; X2 — this is the average annual price of oil.

An equation that expresses the correlation between several features is called a multiple regression
equation. The parameters of the regression equation, as well as in the case of pair correlation, are found by
the method of least squares. Multiple regression coefficients show the degree to which the average change in
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the result attribute occurs when the corresponding factor attribute changes by one (one of its own value),
provided that all other factors included in the regression equation remain constant (fixed) at the same
(usually average) level. Regression coefficients, which have different physical meaning and units of
measurement, do not give a clear idea of what factors most significantly affect the effective feature.

Let's analyze the dynamics of the indicators included in the model. For Fig. 6 the dynamics of the
average annual value of the White Sugar Futures contract (No. 407) is given.
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Fig.6. Dynamics of the average annual price of White Sugar Futures (No. 407), USD USA [11]

The dynamics of the price of White Sugar Futures (No. 407) reached its maximum values in 2011 and
then until 2015 there was a stable decrease in the average annual price, in 2016 prices rose again, but did not
reach the values of 2011, and the last two years there was a fall in prices again. For Fig. 7 shows the
dynamics of world sugar production in the previous year, that is, in this case, we use the lag variable.

250

204.5
200

177.8 1859 184
1622 1724 164.8
150
100
50
]

20009 2010 2011 2012 2013 2014 2015 2016 2017

Fig.7. Dynamics of world sugar production, millions of metric tons [12]

According to Fig. 7 we can conclude that the dynamics of production has approximately the opposite
dynamics in comparison with the price level. For Fig. 8 here is a comparative dynamics of prices for sugar
and oil on world commodity exchanges. Based on data analysis [13], we can conclude that there is a link
between sugar and oil prices on world commodity exchanges. Let's build a correlation matrix of dependent
and independent variables (table.2).

Table 2
Correlation matrix
Value Y X1 X2
Y 1
X1 -0,46336 1
X2 0,570316 -0,72235 1
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Based on table 2, we can conclude that there is an average or higher average tightness of the
relationship between the dependent and independent variables, so it is advisable to include all of them in the
price prediction model. The initial data for correlation and regression analysis are summarized in table 3. The
sample is formed from indicators for 2010-2018.

Table 3
Initial data for correlation and regression analysis

Y — the average price of duction i h 1

Years White Sugar Futures X1 — suggr production 1n X2 = t ;: g;/erage annua
(No. 407), USD. USA the previous year price of o1

2010 354,3 153,4 590

2011 672,0 162,2 600

2012 574,6 172,4 590

2013 490,70 177,8 585

2014 424,0 185,9 576

2015 422,20 197,6 570

2016 528,40 164,8 600

2017 434,80 184,0 530

2018 341,30 204,5 400

Calculations were performed using the Excel 2010 table processor using the least squares method. The
following correlation dependence of the average annual price of White Sugar Futures (No. 407) on the
volume of sugar production in the previous year and the average annual price of oil is obtained.

Y=131,016-0,6848X,+0,8254X, ©)

Regression coefficients show how much the average annual price of White Sugar Futures (No. 407)
changes on average when each of the factors changes with fixed values of other factors included in the
equation. For example, an increase in global production by 1 metric ton reduces the average annual price of
White Sugar Futures (No. 407) by an average of 0.68 cents, while an increase in the average annual cost of
oil by 1 dollar increases the average annual price of White Sugar Futures (No. 407) by an average of 0.82
cents.

The analysis of indicators of the correlation and regression model is shown in table 4. In particular, the
multiple correlation coefficient is 0.5751, which indicates that there is an average close relationship between
the average annual price of White Sugar Futures (No. 407) and the factors included in the model. The
multiple determination coefficient is 0.3308. This indicates that the variation in the average annual price of
White Sugar Futures (No. 407) due to changes in these factors is 3%. This indicates that there are additional
factors that significantly affect the price level of White Sugar Futures (No. 407).

Table 4
Indicators of the correlation and regression model
Indicator Value
The coefficient of multiple correlation 0,5751
The coefficient of multiple determination 0,3308
The adjusted coefficient of multiple determination 0,1077
Standard error 100,8
Number of observations 9

Next, we analyze the quality of the coefficients of the obtained correlation and regression model,
which are summarized in table 5.
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Table 5
Analysis of correlation and regression model coefficients
Indicators Coefficient | Standard error T-statistics Signification
Y is the average price
of White Sugar
Futures (No. 407), 131,016 930,31 0,14083 0,8926
USD. USA
X is the sugar
production in the 0,6848 3,077 -0,2225 0,8313
previous year
X is the average 0,8254 0,809 1,0201 0,3470
annual price of oil

The Fisher's F criterion was used for rapid diagnostics of the adequacy of the multiple correlation-
regression model. This uses the null hypothesis that all multiple regression coefficients are zero, and the
alternative hypothesis that at least one of the multiple regression coefficients is different from zero. To test
the null hypothesis, use Fischer's F-statistics with vi=k and v>=n-k-1 degrees of freedom:

Eﬂ:j.(j?i _J_r)z

1

k
F =
Z?:ltyi _.}?‘I'TIl
n-k-1 3)

If F empirical > F criterion (a is the significance level), then the null hypothesis with a confidence
probability p=1-a is rejected, and this indicates the adequacy of the model. To do this, we define the table
value of the F-criterion of the normal distribution and compare it with the calculated value of F=6.48.
Determine the number of degrees of freedom:

ko=9-1=8
ki=2-1=1
k,=8-1=7

The table value of the Fisher criterion is F=5.59 less than the calculated value. Therefore, with a
probability of 0.95, we can say that the model is accurate and adequate.

Conclusion. The exchange pricing mechanism is a modern and progressive method of determining
market prices for products, especially for agricultural products. The advantages of the exchange pricing
mechanism include the ability to form price levels under the influence of a high concentration of supply and
demand for the corresponding product, rapid attraction of speculative capital, flexibility and mobility in
managing price volatility, price forecasting, minimizing the risk of seasonal fluctuations and other market
changes, trade diversification and selection of the best trading strategies among alternative ones, in order to
ensure optimal pricing policy of economic entities.

The main indicators of exchange prices on commodity exchanges should also include the price level
(quotation) for transactions with real goods and futures transactions; base prices, offer prices, demand prices,
sale prices; average prices for the period; the price gap of futures transactions; price indices (Paasche,
Laspeyres, Fischer); the average square deviation of prices.

On commodity exchanges, in the conditions of existing market relations, the analysis and forecast of
prices are carried out using fundamental and technical methods. The purpose of their use is the same-to
determine the direction of price movement on the commodity exchange market, and the methods of
implementation are different. Thus, the fundamental method is based on studying the conditions in which the
market operates, and the technical method is based on determining its effectiveness. Regression coefficients
show how much the average annual price of White Sugar Futures (No. 407) changes on average when each
of the factors changes with fixed values of other factors included in the equation. For example, an increase in
global production by 1 metric ton reduces the average annual price of White Sugar Futures (No. 407) by an
average of 0.68 cents, while an increase in the average annual cost of o0il by 1 dollar increases the average
annual price of White Sugar Futures (No. 407) by an average of 0.82 cents.

- EkoHomika i pezioH Ne 1 (76) — 2020 — HayioHanbHulil yHieepcumem im. FOpisi KonOpamioka - #6 - 61




Economics and national economy management _

REFERENCES:

1. Obzor rynka sahara 2018 goda. Otrasl. Fyuchersnye kontrakty na sahar, URL:
https://www.saharonline.ru/e_futures.php?enc=401

2. Otchere 1., Abukari K. Are super stock exchange mergers motivated by efficiency or market power
gains? Journal of International Financial Markets, Institutions and Money, 2020, 64,
doi: 10.1016/5.intfin.2019.101164.

3. Baldi L., Peri M., Vandone D. Stock markets’ bubbles burst and volatility spillovers in agricultural
commodity markets. Finance, 2016, 38, 277-285, doi: 10.1016/j.ribaf.2016.04.020.

4. Badshah I., Demirer R., Tahir Suleman M. The effect of economic policy uncertainty on stock-
commodity correlations and its implications on optimal hedging, Energy Economics, 2019, 84, doi:
10.1016/j.enec0.2019.104553.

5. Khuong Nguyen D., Sensoy A., M. Sousa R., Salah Uddin G. U.S. equity and commodity futures
markets: Hedging or financialization?, Energy Economics, 2020, 86, doi: 10.1016/j.enec0.2019.104660.

6. M.AL Nasser O., Hajilee M. Integration of emerging stock markets with global stock markets,
Research in International Business and Finance, 2015, 36, 1-12. doi:10.1016/j.ribaf.2015.09.025

7. US Sugar  No. 11 Futures - Mar 20 (SBHO0), 2019, URL:
https://www.investing.com/commodities/us-sugar-nol 1

8. London Sugar Futures — (LSU), 2019, URL: https://www.investing.com/commodities/london-sugar

9. ZCE White Sugar, 2019, URL: https://www.investing.com/commodities/zce-white-sugar-futures

10. The FAO Food Price Index soared to a 5-year high in December, 2019, URL:
http://www.fao.org/worldfoodsituation/foodpricesindex/en/

11. London Sugar Futures — (LSU), 2019, URL: https://www.investing.com/commaodities/london-
sugar

12. Sugar production worldwide from 2009/2010 to 2018/2019 (in million metric tons), 2019, URL:
https://www.statista.com/statistics/249679/total-production-of-sugar-worldwide/

13. Svitovyi rynok tsukru. Torhovi potoky tsukru v krainakh SND: shcho zminylos, choho
ochikuvaty?, 2019, URL: http://www.ukrsugar.com/uk/post/svitovij-rinok-cukru-torgovi-potoki-cukru-v-
krainah-snd-so-zminilos-cogo-ocikuvati
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JEL classification: F 1

UYUnuyaina Kcenisn BikTopiBHa, KaHIWIAT TEXHIYHUX HAyK, IOICHT, JOLEHT. HallioHanpHUN
yHiBepcuter «[lonraBcbka momiTexHika iMeHi FOpis  Kowapatioka». Po3podueHHsi MoaeJiei
HiHOYTBOPEHHS HA PUHKY IIYKPY Ta iX MPOrHo3yBaHHsI HA TOBApHHX Oip:kax. Po3riisHyTO MUHAMIKY IIiH
Ha (b rouepCcHI KOHTPAKTH Ha PHHKY IyKpY, 30kpema: aBa — «Sugar Ne 11 Futures», «Sugar Ne 16 Futures» —
Ha Intercontinental Commodity Exchange ICE; omun — «White Sugar Futures (Ne 407)» — ma London
intercontinential financial futures and options exchange Liffe; oqun — «Sugar White» — Ha Zhengzhou
Commodity Exchange ZCE. 3 mMeToro nporuo3yBaHHsl 1iH1 Ha 1ykop Ha London intercontinential financial
futures and options exchange Liffe 3acrocoBano kopensiiiiHO-perpeciiiHMil aHali3 Ta MPEACTaBICHO
OCHOBHI eranu TOoOyIOBH MHOXHHHOI JiHIHHOI KopensiiiHo-perpeciiiHoi mozeni. HaBeneHo auHaMiky
cepeHbOPIuHOl BapTocTi (¢’rouepcHoro koutpakty White Sugar Futures (Ne 407). Jlna excmpec-
JIarHOCTUKU aJICKBATHOCTI MHOXHHHOI ~KOpENSIifHO-perpeciiiHol MoJeni BHKOPUCTaHO F-kputepii
dimepa. Y 1ijioMy BU3HAYCHO, 110 JI0 OCHOBHHUX IMOKA3HHUKIB I[IH Ha TOBAPHUX OiprKax TAKOXK CJIiJ BIIHECTH
piBeHb IiH (KOTUPYBAaHHS) 3a OMEpallisIMH 3 peaJbHAM TOBapoM 1 (b’fouepCHUMHU orepallisiMu; 0a30Bi IiHH,
IiHYM TPOIO3HILii, IIIHU MOIUTY, I[IHA MPOJAXYy; CEpPE/IHI LiHU 32 Mepioj]; pO3pUB LiH ()’ FOUSPCHHUX OMepaIliii;
innekcu 1iH ([Maame, Jlacneiipeca, dinrepa); cepenHe KBajapaTUIHE BiAXWIeHHS 1iH. Ha ToBapHUX Oipkax B
yMoOBax c(OpPMOBaHMX pPWHKOBUX BITHOCHH aHAaJi3 Ta TMPOrHO3 IIiH 3JIMCHEHO 3a JOIMOMOTI0I0
(yHIAMEHTAJIBLHOIO 1 TEXHIYHOI'0 METOAIB. MeTa iX BUKOPHUCTaHHS OJHA — BU3HAYMTH HAIIPSIM PYyXY IIIH Ha
TOBapHOMY Oip>)KOBOMY PHHKY, a METOAM peanizamii pi3Hi. Tak, pyHAaMeHTaIbHUN METOJ IPYHTYEThCS Ha
BHUBYEHHI YMOB, BIJIIIOBIIHO JI0 AKUX (PYHKI[IOHY€E PUHOK, a TEXHIYHUI — HA BU3HAYEHHI HOro epeKTUBHOCTI.
Koedimientn perpecii mokasyroTb, HACKUTbKM B CEpEIHBOMY 3MIHIOEThCS cepenHbopiuHa mina White Sugar
Futures (Ne 407) npu 3MiHi K0HOTO 3 (akTopiB 3a (HIKCOBAaHMX 3HAYECHb IHIIMX (PAKTOPIB, BKIIOUCHHUX Yy
piBHsHHA. Tak, 3pocTaHHsS 00CATY CBITOBOrO BUPOOHUIITBA HAa | METpHYHY TOHHY CKOPOUYYE CEPEAHbOPIYHY
niny White Sugar Futures (Ne 407) B cepemubomy Ha 0,68 1eHTa, 3pOCTaHHS CEPEIHBOPIYHOI BapTOCTI
Hadtu Ha 1 momap CILIA 30utbinye cepenubopiuny miny White Sugar Futures (Ne 407) B cepenmuboMy Ha
0,82 menra.

Knrouoei cnosa: Toapi OipiKi, IIIHOYTBOPEHHS, PUHOK IIYKPY, IIPOTHO3yBaHHSL.

62 [ #6 [N Economics and Region Ne 1(76) — 2020 — Yuri Kondratyuk National University [0




ExkoHomi4yHa 6e3neka depxaeu ma cy6'ckmie 20cnodaproeaHHs1

UDC 338
JEL classification: F 1
Chychulina  Kseniia, Ph.D.,  Associate

Professor. National University «Yuri Kondratyuk
Poltava Polytechnic». Development of Pricing Models
in the Sugar Market and Their Forecasting on
Commodity Exchanges. The article considers the
dynamics of prices for futures contracts in the sugar
market, in particular-two («Sugar No. 11 Futuresy,
«Sugar No. 16 Futures») on the Intercontinental
Commodity Exchange — ICE; one («White Sugar
Futures (No. 407)») on the London International
Financial Futures and Options Exchange — Liffe
(LIFFE); one («Sugar White») on the Zhengzhou
Commodity Exchange — ZCE. In this article, in order to
forecast the price of sugar on London intercontinental
financial futures and options exchange - Liffe.
Correlation and regression analysis is applied and the
main stages of building a multiple linear correlation and
regression model are presented. The dynamics of the
average annual value of the White Sugar Futures
contract (No. 407) is given. The Fisher F-test was used
for rapid diagnostics of the adequacy of the multiple
correlation-regression model.

Keywords: commodity exchanges; pricing; sugar
market; forecasting.
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JEL classification: F 1

YUuuyauna Kcenus BukropoBHa, kanmunat
TEXHHYECKHX  HayK, JIOLEHT. HanumonanbHsiii
yauBepcuret «IlonraBckast nonurexunka umenn FOpust
Konnpatioxa». Pa3paboTka MozneJieit
eHoo0pa3oBaHUsI Ha PbIHKE caxapa H  HUX
TPOTrHO3UPOBaHHE Ha TOBapHBIX OupIKax.
PaccMotpeHa nuHamMMKa [eH Ha  (pbIOYEPCHBIE
KOHTpaKTHI Ha phIHKE caxapa, a MMEHHO 1Ba «Sugar No
11 Futures», «Sugar Ne 16 Futures» B Intercontinental
Commodity Exchange ICE; omur «White Sugar
Futures (Ne 407)» Ha London intercontinential financial
futures and options exchange - Liffe; omun «Sugar
White» Ha Zhengzhou Commodity Exchange ZCE. C
LIeJIbI0 IPOTHO3UPOBAHM IIeHBl Ha caxap Ha London
intercontinential financial futures and options exchange
Liffe  npumeHeH  KOppeNSLUOHHO-PErPECCHOHHBIH
aHaJIM3 ¥ MPE/ICTaBICHBl OCHOBHBIE JTAIlbl TOCTPOCHHS
MHOXKECTBEHHOM JIMHEHHOM KOpPENSIUOHHO-
perpeccuonHoii  moxmenu. IlpuBeneHa — ITMHaAMUKa
CpeHEr0JJOBOH CTOMMOCTH (DBIOYEPCHOTO KOHTpAKTa
White Sugar Futures (Ne 407). [ns skcmpecc-
JINarHOCTHKH aJIeKBaTHOCTH MHOXECTBEHHOH
KOpPEISIIMOHHO-PEIPECCUOHHON MOZENH HCIOIb30BaH
F-xpurepuit ®dumepa. B nemom ompeneneHo, 4ro kK
OCHOBHBIM TIOKa3aTelssM LEH Ha TOBapHBIX OHpKax
TaKXXe CIEAYyeT OTHECTH YPOBEHb IEH (KOTUPOBKH) IO
orepanysM C pealbHBIM TOBApOM M (PBIOYEPCHBIMU
orepansiMu; 0a3oBble IEHBI, IIEHBI IIPEIOKEHUS,
LEHbl CIpOca, L[EHbl NPOJaXKH; CpEeIHHE IEHBl 3a
MIEpHO/T; Pa3phiB IIeH (PBIOYEPCHBIX ONepannii; HHACKCHI
nen (ITaamre, Jlacmeiipeca, ®wumepa), cpemHee
KBaJpaTH4YeCKOe OTKJIIOHEHHe IIeH. Ha ToBapHBIX
Oupkax B  YCIOBUSX  CIIOXKHBIIMXCS  PBIHOYHBIX
OTHOIIEHHWH aHaJM3 M MPOTHO3 LIEH OCYIIECTBIICHI MpH
oMo (GyHAaMEHTAILHOTO ¥ TEXHUYECKOTO METOIOB.
Lenmp w©X WCHONB30BaHUS — ONHA OIIPEIEHUTh
HalpaBJIeHUE JBIDKEHUS 1IEH Ha TOBapHOM OWpPIKEBOM
pBIHKE, a METOIbl peaju3alud pasHble. Tak,
(yHIaMEHTaIbHBI METOJI OCHOBBIBAETCS HAa M3Y4ECHHU
YCIIOBHH, COTJIACHO KOTOPBIM (DYHKIIMOHUPYET PHIHOK, a
TEXHHYECKHH Ha OIpEIe]eHUH ero 3(PQeKTUBHOCTH.
Koa¢punmentsl perpeccuy MmokasbIBarOT, HACKOIBKO B
cpenHeM MeHsieTcst cpeqHerogoBas nena White Sugar
Futures (Ne 407) mpu U3MEHEHUH KaKIIOT'0 U3 (PaKTOPOB
npu  (UKCHPOBAHHBIX 3HAYEHUSX JPYrUX (PakTopos,
BKIIIOYEHHBIX B YypaBHeHHe. Tak, poct o0Obema
MHUpPOBOIO TPOU3BOJCTBA Ha | METPUUYECKYIO TOHHY
coKkparniaer cpeanerogopyo 1eny White Sugar Futures
(Ne 407) B cpemHeM Ha 0,68 11eHTa, POCT CPEAHETOO0BOM
croumocti Heptn Ha 1 nmommap CIA yBennumBaer
cpenneronoByto 1eny White Sugar Futures (Ne 407) B
cpenneM Ha 0,82 nenra.

Knrouegule cnoea: TOBapHBIE OupxKH,
LIEHO00pa30BaHKe, PHIHOK caxapa, IPOrHO3UPOBaHHE.
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