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1. RESEARCH BACKGROUND AND OBJECTIVES; INTRODUCTION OF
THE RESEARCH HYPOTHESIS

Whether thinking about financing the input/outptdcks of agricultural production or
processing industry, or thinking about the tradafigagricultural products oensuring an

appropriate level of liquidity on behalf of the og®rs, one can state thedmmodity

finance is an absolutely necessary factor of fimap@griculture. Over the years, the
market of commodity financing have been growingd dhe operators became more
familiar with it. Its size has reached 250-300ibill forints a year, of which agricultural
products-based financing enjoys the greatest shatbrough the different operators of

market in cereals.

Continuous changing of the policy for lending iméuwith the market needs, and
concentration on the supplier market and the wiatdemarket, requires more effective
and more professional financial management activayn agricultural undertakings, as
well as high-quality financial and economic intgdihce, and using of new financing
instruments and structures, taking into considenathe characteristics of the different
undertakings. Success of the specific and strugtacenpany financing system, which
appeared as an alternative of the well-known fimandype based on balance sheets,
encourages business sector and the different f@ltésinking sector to get familiar with

this alternative type of financing, integratingstsucture into their systems.

Nowadays, commodity finance has become a widesgrad of financing, as opposed
to the relatively new activity of structured tradi@eancing. Financial professionals,
businesses of agricultural products and operatbteeomarket have been learning even
today its working and opportunities while in operat Obviously, one of the reasons is

novelty of the topic.

In my dissertation | have set three objectiv@s.the one handny objective is to provide

the theoretical background of the topic of my reseawith extensive using of the
Hungarian and international literature. My aimasgive an overview about the different
forms of agricultural financing, with special attim to the practice of commodity-based

current assets financing, its guarantees and risks.



The second objectivef this dissertation is to show a trade financaapstruction for
commodity markets that provides producers, tradadior users (feed-mills, mills) with
the opportunity of freeing the capital tied up imeit stocks, managing risks in a
controlled way, creating favourable conditionsfianders and borrowers. The advantages
and usefulness of the structure will be examinedudph the analysis of economic, legal
and financial background. A thorough picture wil biven about the expected financial
risks and the possibilities of risk management, ingakkomparison with other forms of

current assets-financing.

The third objectiveof this dissertation is to develop a financial mlotthat can be applied
to business planning and domestic practice of coditypéinancing. Using this model, the
level of collateralization (coverage ratio) of cowulity finance can be estimated and, as a
result, evaluated, during the entire repaymentoperConducting a sensitivity analysis
and briefing market activities of the recent yedrgm intending to demonstrate the
different scenarios of the model. Taking into cdesation the results gained by the
simulation of the model, an impact assessment risedaout, which later can give the

basis of rational business decisions made by mapex@ators.

At this point of the research, in parallel with thrain objectives of this dissertation, |

have made four research hypothesis:

H1: Developing an adequate structure of securitieghe expected level of coverage
can be guaranteed with commodity finance transactiws, during the entire
repayment period.

H2:The following elements are related to each otherthe coverage rate of
funding, the basic prices of funding, the repaymenperiod and the extent of
security deposit

H3:In case of different products, differences carbe detected in connection with
measure and direction of the factors affecting theoverage ratio.

H4: Due to finance costs incurred and the price valility risk of commodity
markets, the length of repayment period can make markable differences as

regards the coverage of financing.



2. DATABASE AND APPLIED METHODS

With respect to the objectives listed at the beigigrof my dissertation, | have conducted
an interdisciplinary, fact finding investigation,ittv the aim of demonstrating the
financing process and the practical applicabilityrading house financing structure (as a
finance type guaranteeing foreign sources). In tbkowings, | demonstrate the

methodology of the research, as regards the clsaptsubsequent order.

2.1. Financing function of trading house

During the last ten years, | played an active rimleorganizing and executing of
commodity and trade financing activities of somenatercial banks, as well as setting up
relevant legislation and business operation. Usiggprevious experience, in my research
| examine the market environment, the operatoesgtrarantees and the legal situation of
trading house financing, the guarantee schemenahéing, the role of this construction
and the risks of the activity. The research topimvolved not only from the side of the
refunders, but a more thorough analisys has bedertaken, which involves all operators
of the given market fields, as implied by the coexgly of the topic. As part of the
analysis, | have organized relevant contexts oftdbpé, evaluating the usefulness of this
form of financing. In my thesis, there can be foundetailed examination of combined
techniques deriving from the structure, there idemonstration of the so called ‘best
practice’ procedures, with special attention to imiming finance risks and maintaining

the closed and controlled characteristics of thestraction, as much as possible.

As a starting point, | define the topic of tradesfince, the form of structured finance, then,
focusing on commodity finance, | get to the poihttlee construction of trading house
financing. After recording theoretical basis of tteucture, the dissertation focuses on
practical applicability of the construction. | plarward the impact made by the finance
scheme on businesses and their management, | dieinmosition of this line-of-business

within the banking system, showing its advantagesdvantages and context.

Examining relevant finance risks, | mark the exigtinterfaces of different kinds of risks,

and | also make proposals on the possibilities afi@aging and minimizing them.



Focusing on the issues of busisness and risk mar&adgel make a comparative analysis
of different forms of commodity finance, based oarencriteria. Besides the traditional,
inventory secured current assets finance, the cosgomafocuses on current assets loans
secured with public warehouse bonds and another &rfinancing which operates with
the assistance of a trading house. During the aisalyaim to follow the most relevant
and frequent issues made by the operators of thetste, in special caseses underlining

the advantages of some criteria compared to threroth

2.2. The calculation model of trading house financing sticture

Assuming a basic structure, | have establishechan@ial model, which is essential to
demonstrate the practical and theoretical backgroninthe area of research. Having
regard to the fact that a base model was estallishere is an opportunity for unlimited
extention, applying additional module elements aedelopment based on different
aspects, taking into account requirements of tieeifip structures.

The model plays a key role during the process mdrfcing, following the paying out
process, during monitoring and accounting peridayloch it can be the main instrument.
Representing and monitoring the whole financingcpss, it gives information for all

operators of the structure.

By using this model, changing in coverage positdrthe financing structure can be
estimated, as well as the effect of different inpautiants and parameters made on results
can be evaluated. The model is not intended tordegeneral rules of decision making,
but it aims to give practical help, organizing et information and providing support
for decision making. During model editing processimed to integrate empirical and
professional issues into the model, consideringomenendations of the scientific
literature (BOITY et al., 2001). The calculation deb has been built up by connecting its
elements (its sub-modules) following a systemappraach, using a block structure
(CSAKI-MESZAROS, 1981). As a result, each phasehef financing process in the
model appears in single blocks.



2.3. Simulation carried out by the calculation model oftrading house financing
structure

During the research, | have carried out Monte Cairfrulation, using my own calculation
model of financing. This allows extensive senttijivanalysis of factors affecting trading
house financing structure, helping possibly the tmmghstantiated decision-making.
During the research, sensitivity analysis aimedit® numerical data showing how input
data of the model (prices on the commodity marketding parameters) affect collateral
value of the financing process, and defining effex¢asure and direction of the factors

that influence coverage ratio.

| have carried out a simulation test of the finahenodel, using data about corn and
common wheat, the two most important types of graif we consider their role as
collaterals in commodity financing. | aimed to gigesufficient evidence for funders to
make them capable of being able to evaluate tHatewdl and guarantee value of grains,
and calculating the discount values and rate @niomg, in the context of expected price
movements. Further aim of examining these two atitical products was to identify the
role of variables that affect coverage ratio of gresented financing structure, even if

there are different commodity types.

For defining probability distribution, which is allately needed for the simulation, | have
used the data published by the Hungarian CentraisBtal Office (about corn and
common wheat), while in case of reference ratefohtal data about rate fixing
(BUBOR) between the years 2005 and 2010, publiflyeithe Hungarian National Bank

were used.

For defining the needed variables, | have applieé fitdistrplus program (R
programming language and environment). The follgwstatistical contexts were used
during the derivation of my research:

Price and interest rate data of a given period Heaen cathegorised into different range
of values. As a result, | obtained the frequencysobsciptions, | have defined the
likelihood of those based on experience and theackexistics of their shape distribution,
as well as asskewness and kurtosis. Having repesseinequency and cumulative

distribution of the data collected during the exaation, using théBootstrap method,



added to the few existing samples, | have gene@@durther values, by which | aimed
to extract as much useful information as possiblexamine the matching of distribution
functions.

To plot the distribution of given values (squarekaftosis against skewness) | have used
a Cullen and Freygraph, which selects matchings with possible probabdittributions.
Subsequently, | have usdtblmogorov-SzmirngvCramer-von Misesand Anderson-
Darling statistical testsing to check probable distribugidrased on the graph. Since
different tests do not produce the same resulsome cases, | have used three different
methods. Organizing into a matrix, | have analyreslilts of the statistical tests, and |
have used a graph to plot the matching of the thgimtal distribution and empirical data.
Besides distribution frequency, | have plotted clative distribution, as well as so called
Q-Q plot and P-P plot graphs. This way, one can check matching of theeeted

distributions.

To carry out Monte-Carlo Simulation, usimgc2d program of system R, | have made
5,000-5,000 runnings, using distribution parametetsich were gained by distribution

testing of the two mentioned products. These mgsihave been carried out by
supposing funding maturity 6, 9, and 12 months (230, 360 days) long, and a security

deposit of 10, 15 and 20 per cent, focusing orctiverage ration at maturity.

Table 1: Scenarios applied during the simulation

Funding maturity (month) 6 9 12
Basic price (purchase price)| 1. 2. 3. | 1. 2. 3. 1. 2. 3.
10 %
Security deposit 15 %
20 %

Source: Own construction

Based on practical experience and the fact that dfmecture guarantees finance
opportunity within a year, | have determined podssilmaturity at 6, 9 or 12 months.

Measure of the security deposit has been definetimsame basis.

Overall, | have evaluated the results of 135,000nimgs (based on the 27 variants
represented in Table 1), regarding each type dfiymts. By logging the given values, |

have made the analysis of their statistical pararagsuch as lower and upper quatrtile,

! Monte Carlo Deux Dimensions



coefficient of variation, range, IJRralue, quartile values at 2,5% and 97,5%, confiden
interval, kurtosis and skewness. Plotting a graplfrequency distributions histogram and

boxplot graph, | aimed to demonstrate if value ddag classified as an outlier.

Since input variants have a common effect on resilthe scenarios, | have analized the
significant and hypothetical connection existingiween them, using multi-variable
regression analysis. By regression calculatiomvieitested whether there is a connection,
and if yes, how the followings are linked to eatheo: coverage ratio of funding, trends
in the basic price of funding, maturity of fundiagd measure of the security deposit.

During regression, explanatory abilities of theepédndent variables (maturity, measure
of security deposit, basic price of funding) coblel controlled by analysis of variance
concerning regression. Defining the variances dfedinces caused by the different
effects, then the significance level belonging ite§t, | was able to give an answer to the
guestion whether the result variable (the varianteoverage ratio) can be explained

sufficiently by the independent variables.

| have carried out correlation calculation to ass#se degree of linking between
dependent and independent variables applied dtmmgimulation. After having defined
valuesR and R, it was possible to discover from the correlatioratrix, whether

dependent and independent variables were linkegtheg and if yes, how strong the link

was between them.

2 Interquartile range



3. MAJOR FINDINGS OF THE DISSERTATION

As a result of specificities and the seasonal eatiragricultural production, and the
insufficient equity capital endowment of agriculilr undertakings, agrucultural
businesses continuously need foreign sources iardadensure an appropriate level of
liquidity. In agricultural financing — its liabiliés are approximately 1000 billion forints —
banks play an active role with 42 % of funding. Thmaining financing transactions are
linked to other economic operators, such as mavketators, whose role is to act as
intermediaries in transactions carried out withtipgration of commercial banks, and
other, non-professional funders, who are indepenftem financial markets, and who
ususally act closely adjacent to the businessgspligus, customers, members of the
agricultura business).

Financing forms which guarantee indirect bankingyvayg (financing through integrators,
leasing, factoring and trading house financing)@yerating mainly because of legal and
economic reasons.

Due to their conditions and legal environment, gnsent of agricultural businesses can
be funded by commercial banks which are usuallyauthe customer base of banks,
since they mean high risk (KEMENY et al., 2010).

3.1. Trading house financing structure — structured trace finance

Funding needs of agricultural undertakings mainigio from the specific current assets
management of agriculture, the composition of curassets and their circulation. For
agricultural businesses which are lack of souraesking capital credits ensure the basic
sources for day-to-day operation.

There are several definitions for trade financend?ally accepted, defined by the
UNESCAP (2003) as it follows: trade finance is #reof risk-management, where risks
are controlled by the bank through the structurefiméncing, and are transferred to
customers, who are able to bear them.

There is no conclusion even in the literature abwldt products, financing instruments
and methods belong to the frame of trade finanddygthe banks transactions of letter of
credit, different debt financing techniques (factgr forfait), and different commodity

finance transactions are classified here.
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In case of structured financing, stocks to be funded the cash flow generated by them
must be isolated from other stocks and activitiethe company, their creditworthiness
and financial sustainability must be evaluated ssply, for the purpose of mitigating
risks (LEE, 2004). Synthesizing the definitionsSifuctured trade financéhat can be
found in the insufficient number of internationgktature on the topic (MACNAMARA,
2001; MOORS, 2003; GRATH, 2011), the following elamts can be highlighted:
= Short-term, one-time or recurring, mainly commodifsed, usually (back to
back) form of current assets funding, with fixednp
= The structure and the guarantees assure the fgndentrol and dispositional
authority over the goods and the cash flow deri¥rogn the transaction;
= The funder can monitor the movements of goods (inlevor in part);
= Strict monitoring of the funded transaction, in@rtb ensure a rapid response;
= The collateral of repayment of the sources givihg basis of the financing
transaction is deriving from the sales of goodshtDes ususally do not have other
sources;

= |tis a structure with well-defined risks.

Therefore, it can be said that structured commofiitgnce in many cases — but not
exclusively — is relevant to businesses that cabeotunded based on balance sheet or
above given limit. In such cases, risks derivingnfrlending are offset by the adequate

structured financing construction and strong guiaes

In the last few years, it has become apparent Her funders that finance based on
balance-sheet serves neither the businesses iftyactistomized way, nor the banks,
which aim to reach the maximum security of lendifrg.many cases, usual forms of
financing cannot be applied because of the lackustomers’ creditworthiness. It was
worth for funders to develop structured forms agfice, which aim to finance production
and trading of the following products: sectorspeqifroducts, which can be taken to the
stock market (grain, fertilizer); marketable fingsh products (products of canning
industry); large-volume raw materials and fuels ¢atled commodity products). This
type of current assets financing makes an attemngévelop ring-fenced constructions of

loaning and solutions for financing, so called redt loaning.
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As a result, the developed constructional transastprovide the most suitable financial
solution, monitoring the supply of raw materialsamafacturing and keeping track of

finished goods.

Trading houses — similar to firms with the samdfijaobelonging to banks (e.g. factoring
houses) — are firms specified to projects (tradingse), which is able to carry out own-
account transactions, as a result, they can serweeans in funding transactions, which aim
to acquire property right, so choosing the most@mate or the only possible solution for
lending. Commercial banks can apply trading houmseting on the following fields:

= normal business activities,

*» tool aiming to strengthening structure of guaramteeclated to credit

transactions,

= tool of activities aiming to perform restructuriagd/or work-out.

Cash flow 2
Commercial Trading House
banilk || Customer |'

Selling

Trading of good

Collateral

—— " R ¢ —

Loan transaction '

Figure 1: Basic process of trading house financing

Smm——
Commercial transaction

Source: Own construction

The business model of trading house financing ({€idy builds upon the price difference
deriving from purchasing and reselling of goodsoider to retain the closed nature of the
structure, trading houses, when purchasing the ggaodke two optional contracts at the
time of conducting the sales contract. On the acaredhthey grant short call option right

to the seller, guaranteeing that they can re-pseehiae goods during life of the issue, on

12



the oher hand, they establish a long put optiohtrig order to minimizing risks. The
latter one means liabaility to buying on behalftbé seller. This option provides a

contractual guarantee that provides the stocks'edigtion, in case of increased risk.

As a result of using security deposit as a guaeandering price formation buffer is

provided at a level that provides trading housesathility of managing stop-loss cases in
a safe manner, covering their losses that origihfxten market processes. Amount of the
security deposit and level of stop-loss is definadhe basis of commaodity risks, earlier
volatility of commodity prices, the customer’s raggiand the rating of the place used for

storing the stock.

Institutions concerned with trading house financiage related mainly to business
partners of capital intensive industries, which pr@minent operators of their industries,
such as exporters, wholesalers, energy supplietegrators or producers working in
agriculture, and food producers. They are involwenly in producing and trading with

commodity products (products of agricultural indystuels, products of steel industry),
which are produced by using simple technologies arel easy to sell. Only those
homogeneous and current products can be fundedhthet transparently measurable

market prices and pricing, and that can be cortridily quality control instruments.

In case of trading house financing transactionsiréucash flow from selling of the goods
give the source of repaying the loan. Normally, tfa@sactions can be divided into three
sectionsPurchasingof goods is the first phase, which is followedHhmntding in stockor
production(second phase). In the closing phase of the tctinsa, through the cash flow
generated bgelling of the goods, repayment is started. The stoclottanperiod varies
considerably, depending on industries, type ofkd@mnd activities.

In the closing (selling) phase of trading housaifiicing structure, from legal, commercial
and accounting point of view, trading companies chaoose from different possibilities
of selling the goods (selling by option; commissgtructure; customer allocation; free

market sales).
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3.2. Calculation model of trading house financing

With the aim of mapping the effects that influentading house finance, | have
developed a financial calculation model, in ordefdcilitate informed decision making.
Applying the model, the following factors can betedmined: cash flows from the
transactions; timing of cash flows and their dmgition between the funder and the
customer, in accordance with the guarantee streictuaims to examine changes of the
funding parameters under different business camttiand to what extent these changes

increase risks deriving from changes in collateradl.

Input variables of the model — in accordance whhges of the funding structure — can be
grouped as it follows [with their symbols in squarackets]:

- Input data of purchasing and payment to be &stedul:
= Assets as collateral, in naturals (ton, pie&g) [
= currency used in financing operations (HUF, EURDYS
» net purchase price of the stocks used as colldtarakice units (currency/ton,

currency/piece)paq,

» value added tax (%MAT],
= security deposit (%f].

- Inputs of finance costs (holding in stock, pisgirg):
= length of financing periotN],
= reference interest rate (% p.&)rf],
= margin (% p.a.)Kl,
= measure of handling fees (%X,
= other costs (storing, hiringkd.

- Inputs relating to refinancing:
= refinancing reference interest rate (% p.knef],
= refinancing margin (% p.a.ydf.K,
» handling fees of refinancing (Ya)ef.kK,
= contract fee (%)dzerz.k
= commitment fee during refinancing periotl J.

- Inputs relating to collateral monitoring:

= amount of receivablep],

® maximum 360 days

14



= discount rate of receivables (9ddr],

= sold stock volumes¢],

» stock volumes under processing (ton, pie&é), [

= processed stock volumes (ton, pied@)][

= unit prices of stock volumes (currency / ton, caoe/ piece) Kual,

= current market prices of the stocks used as caddliater price units (currency/

ton, currency/pieceHa.

Some so called 'sub-outputs’ of the model act ahéw input data in the model, but their
values provide essential information for the usearket operator), all output factors are
worth grouping:
- Results and outputs relating to financing:
= amount for financingH],
» fees of financing, indexingK],
- Results and outputs relating to refinancing:
» fees of refinancingrfk],
= results of refinancing [FE].
- Results and outputs relating to collateral nummiiy:
= collateral value of the stockEKd,
= collateral value of receivableBKd],
= collateral fund Fa],
= coverage ratio (Yo)Hr].
- Results and indications relating to selling:
= option net unit priced4d],
= amount of trading house claims which are needéx tmet financially PK],

= Stop-loss price level indication.

The financial model applied during funding is alite calculate with risk premium
allocated to the warehouse, similarly to exchamge risks, by applying and weighting of

relevant objective and subjective factors.

Calculations, correlations and data trails appbgdhe model are depicted by Figure 2,

using the markings used above.
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Figure 1: Operation of the model
Source: Own construction

Calculations of the model appear on six Microsofté& worksheets, while remarkable
risk factor data affecting the structure can beiated on an additional worksheet (Pre-
Qualification), as a result, there is an opporturidr reducing risks. The extent of
financial security deposit specified here depend tbb@ followings: discount price
predefined by volatility of the given type of praducustomers’ rating; and rating of the
stocks’ storage area.

Different sheets provide decision supporting infation that can be useful for the market
operators. As a result, the refunder, the tradiogsk and the clients can use different

sheets for accounting and collateral verification.
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3.3. Simulation test of the trading house financing mode

In order to carry out Monte-Carlo Simulation tegtiwith the model described above,

variables, their possible intervals, probabilitgtdbutions and relations of the variables
must be fixed.

During the analysed period, corn price data anttibligion of prices represent a highly

volatile market. Besides remarkable frequency ofgsr of 25-30 thousand HUF/ton,

prices of 50-55 thousand HUF/ ton show high freqyemegarding both frequency and

value.

Market price fluctuations of common wheat are em@re hectic than that of produced

by corn. Much higher maximum value and greateretgrare added to the average value.
Although for common wheat, the frequency of 25-B8utsand HUF/ ton is the highest

price levels twice as much as this is common ak wel

Evaluating the statistical tests, | have found thviile the distribution of corn and
common wheat prices showed lognormal distributiba,distribution of reference interest

rate followed the Weibull pattern during the yeaxamined.

Using the distribution parameters of the financimgpdel, carrying out 5000-5000
simulational runnings of the 27 different scengriwghin 95 % confidence interval, the

results referring to the covering ratio were asaghn Chart 2 and 3.

Chart 2: Average value of the coverage ratio distbution, on corn, with different
financial security payments, funding periods and iitial unit prices

Funding period (day)

180 270 360
Basic price of funding | Basic price of funding | Basic price of funding
(HUF) (HUF) (HUF)

Sdz(;%r;i' Limit | 28 000| 34 000| 39 000| 28 000| 34 000| 39 000| 28 000| 34 000| 39 000
10% Lower 134%| 112%)| 99%| 130%| 110%| 96%| 128%)| 107%| 94%
Upper 136%| 113%)| 101%| 132%| 111%| 97%| 130%)| 108%| 95%

15% Lower 148%| 124%| 111%)| 145%| 121%| 108%| 141%| 119%| 105%
Upper 150%| 126%| 112%)| 147%| 123%| 109%| 142%| 120%| 106%

20% Lower 162%| 138%| 123%| 158%| 135%| 120%| 155%| 133%| 118%
Upper 164%| 139%| 125%)| 160%| 137%| 122%| 157%| 134%| 119%

Source: Own calculation

17



Chart 3: Average value of the coverage ratio distbution, on common wheat, with
different financial security payments, funding perods and initial unit prices

Funding period (day)

180 270 360
Basic price of funding | Basic price of funding | Basic price of funding

(HUF) (HUF) (HUF)
%Z‘;g;’t’ Limit | 34 000| 40 000| 48 000| 34 000| 40 000| 48 000| 34 000| 40 000| 48 000
10% Lower | 123%| 107%| 91%| 121%| 104%| 88%)| 118%| 102%| 86%
Upper | 125%| 108%| 92%| 123%| 105%| 89%| 120%| 103%| 88%
5% Lower | 137%| 119%| 102%| 133%| 116%| 99%| 130%| 114%| 98%
Upper | 139%| 120%| 103%| 135%| 117%| 100%| 132%| 115%| 99%
0% Lower | 15206| 13296 114%| 148%| 128%| 112%| 145%| 125%| 109%
Upper | 1549%| 134%| 115%| 150%| 130%| 113%| 147%| 127%| 110%

Source: Own calculation

In the case of corn — with given price movementritistions, as defined above — the
average coverage ratio falls below the minimum lleeguired (100%), only if the
amount of security deposits remains at the modéead of 10%. It should be noted that
funders usually expect a higher ratio, ensuringjadee guarantee of potential forced sale
costs.

In the case of common wheat values, coverage catidoe decreased below 100 %, even
if the amount of security deposit remains at thellef 15%, assuming a 12-month-long
maturity and high basic price of funding. Besidesréasing financing costs, hectic price
movements experienced on common wheat market, anda result, probable price
reductions (i.e. reductions in the collateral valplay an obvious role in this.

Looking at the results taking into consideratioa fimancing periods, one can state that if
the maturity is extended, the collateral levellighgly decreasing. The root causes must
be again the same: financing costs increasing gie temporis, and, due to the longer
term, the high probability of decrease in commoditgrket prices. Calculations carried
out by regression analysis provide opportunityeamining this issue.

Both of the products under investigation prove ihatease of the basic price of unding
shall result in decreasing of the coverage ratisl the higher the initial level of funding
is (compared to the average values of the preweass), the more probabale is that a
substantial fall of commodity market prices wouldppen, resulting in unexpected
decrease of the collateral level. It is clear fribrm results, that this can be realized only in
case of an extremely high starting basic price,ctvhis almost 20 % higher than the
average of the previous five years. In case of ,cdrms 39,000 HUF/ton, while the

average price was 33,000 HUF/ton during the peratsidered.
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Using the distribution diagrams and the boxplotrthd have concluded that there are
some outliers, but the average values (95% confielémterval) show the probability of
low additional hedge, at 94 % coverage ratio. Thedees can be managed by refining
the model, which can be supported by sensitiviglysis. Thus, in case of extremely high
initial prices, a higher, 15-20% reserves of pricaa be justified, as well as the graded
combination of these criteria.

Collateral values should not be ignored, since anyncases they are very high (140-
160%). It can be stated that the results take Wéghe (when the basic price of financing
is low, in relation to the average prices of cribyg, maturity is short (6 months), and there
is a high security deposit (20%). Although in theases transactions result in remarkable
coverage surplus for the funder, from the pointiefv of the other party, the transaction,
with its excessive reserve and low rate of finagcicauses disadvantages, which can
have a negative impact on the market position ef finder as well. In these cases
security deposit should be fixed at a lower lewreaccordance with current market prices
and maturity, and correction should be carried out.

In the light of the results, it is obvious thatist possible to guarantee an acceptable
collateral level during the whole maturity of fundi with a combination of the tested
factors affecting the coverage ratio. Thus, themgdion inHypothesis lis supported.

As the results of the examined scenarios demoassti#ferent variables have effect on
collateral level in combination, not individually this case, we can examine by multiple
regression analysis how security deposit, matuaitg starting basic price affect the
coverage ratio. As a result, in the case of cdre,value of the coverage ratig, farget

variable) can be calculated by the following equrati

Y = 20844+ 2578x, — 100x, — 0,0334x,

in which the following regressors appeatr:
X1: measure of security deposit (%),
x2:length of maturity (month),

X3. starting basic price of fiunding (thousand HUF).

On the basis of the coefficients, it can be statbdut the variables that, although the
coverage ratio is influenced by all of the threetdes, they have opposite effects. While

in the case of the security deposit higher valgilte in higher coverage ratio, longer
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maturity and higher basic price of funding implidscrease in the coverage ratio. Of
independent variables, the measure of securitysiejopacts the most the values of the
coverage ratio — as it can be detected from theageevalues obtained in simulation. A
unit increase of the security deposit — which, adicg to my calculations, equals 10 %
security deposit — results in a 25 percentage pontrease of the coverage ratio. A unit
increase of the maturity (month) and the startingep(thousand forints) results in the

1,00 and 0.03 percentage points decrease of thexage ratio.

Chart 4: Analysis of variance (ANOVA® — corn

Sum of ;
Degrees of Variance F test
square F value -
freedom Df Mean So significance level
Sum Sq
Security 1 2990,2 2990,2| 1132,46 <2,2e-16%*
deposit
Maturity 1 162,0 162,0| 61,35 6,151e-08***
Starting price 1 6082,2 6082,2| 2303,47 <2,2e-16***
Source: Own construction Signif. codes: 0 *** 0.001 ** 0.01*' 0.050.1''1

Depending on the analysis of variance of regresfirart 4), based on the significance
level — the null hypothesis is rejected — the affexf all three factors must be taken into
account and regarded as valid for the referencaulppn. In other words, security

deposit, maturity and basic price of funding sigmaihtly affect the collateral value, so the
assumption oHypothesis 2is accepted.

Relating to the closeness of linear relationshipsell on the value (0.9967) &
correlation coefficient, the correlation between tlariables and the changes of value of
the coverage ratio is remarkably closé=R.9935, thus, the three explanatory variables
together explain 99.35% of variance (fluctuatiori)tioe coverage ratio (through the

regression function).

The multiple regression analysis examination ofrgsults deriving from the simulation

carried out by using the data of common wheat ¢ethé¢ following results and function

* ANalysisOf VAriance
® Degrees of Freedom
® Sum of Square

" Mean Square
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(using the same symbols as with corn), as regards/ security deposit, maturity and

starting basic price affect the coverage ratio:
Y =187,69+ 25222, — 0,9444x, — 0,02446¢,

Having examined the significance levels belongingthe t-value of the different
variables, | have detected the significant effdcalbvariables, also for common wheat.
Although measure of their effects is different frahe results observed in the case of
corn, all three tested variable factors affect togerage ratio, and they affect in the
opposite directions, which factor is similar to tiesults observed in the case of corn. On

the basis of these resulkdypothesis 3is partly rejected.
A unit increase of the security deposit resultsaircoverage ratio increase of 25.22

percentage points. A unit increase of the matwnitgt the starting price (month, thousand

forints) results in a coverage ratio decrease d9and 0.024 percentage points.
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4. CONCLUSIONS

Parallel to the increasing price levels of commpdiarkets, it is necessary to apply more
reasonable and more moderate financing rates. Raingalues must be determined on
the basis of commodity prices of the previous yesf®rmation about stock-exchange
futures and the distribution of prices. The moaletl the function made by the related
regression analysis can give a basis and assistandetermining the measure of security
deposit for the different range of values (Chart Gjven the planned maturity, in
accordance with the price of the funded agricultypeoduct and the many years’
distribution of the interest rate, it is possilieaell the likely trends of the collateral level.

Chart 5: Minimum values of the buffer (security deposit) in order to complete 100
% of the collateral level, in the case of corn, olesving different price level$

Basic price of Maturity (month)
funding (HUF/ton) 6 7 8 9 10 11 12

30 001 - 32 000 0,43%| 0,81%) 1,20%| 1,59%| 1,98%| 2,37% 2,75%

32 001 - 34 000 3,02%| 3,41%| 3,79%| 4,18%| 4,57%| 4,96% 5,35%

34 001 - 36 000 5,61%| 6,00%| 6,38%| 6,77%| 7,16%| 7,55%| 7,94%

36 001 - 38 000 8,20%| 8,59%| 8,98%| 9,36%| 9,75%| 10,14% 10,53%

38 001 - 40 000 10,79% 11,18% 11,57% 11,96% 12,34% 12,73% 13,12%

40 001 - 42 000 13,38% 13,77% 14,16% 14,55% 14,93% 15,32% 15,71%

42 001 - 44 000 1597% 16,36% 16,75% 17,14% 17,53% 17,91% 18,30%

44 001 - 46 000 18,56% 18,95% 19,34% 19,73% 20,12% 20,50% 20,89%

46 001 - 48 000 21,16% 21,54% 21,93% 22,32% 22,71% 23,10% 23,48%

48 001 - 50 000 23,75% 24,13% 24,52% 24,91% 25,30% 25,69% 26,07%

Source: Own calculation

Evaluating the hypothesis of my research througleld@ing the model and carrying out
the simulation, it has been concluded that:

Hypothesis 1: Developing an adequate structure adecurities, the expected
level of coverage can be guaranteed with commodifjnance transactions, during the
entire repayment period.

Result: Accepted

8 Provided indications refer to the given produssuaning the distribution determined above.
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Explanation: Based on the results of the research carried otitdyleveloped model, it
is clear that there is a combination of varyingapagters that guarantees the collateral

value expected by the funder, during the whole yey@ant period.

Hypothesis 2: The following elements are related teach other: the coverage
rate of funding, the basic prices of funding, the epayment period and the extent of
security deposit.

Result: Accepted

Explanation: Carrying out regression analysis and, with the esgpn concerned,

variance analysis, it is possible to identify tix@lanatory ability of the factors that were
identified and supposed during the risk evaluatanthe inputs belonging to the

developed model. The equation that determines wvafutbe collateral level as a target
variable in accordance with the regressors, gives dffect and the direction of the
different variables.

Factors affecting the model of trading house fimagd¢rate of financing, maturity, extent
of the security deposit) explain 99.4 % (for coangd 98.9 % (for common wheat) of the

simulation results.

Hypothesis 3: In case of different products, diffeences can be detected in
connection with measure and direction of the facta affecting the coverage ratio.
Result: Partly accepted
Explanation: Based on the results of simulation and regressiaysis carried out with
the developed model, it is clear that measureseétfects belongigng to different factors
led to (not significantly) different results. Howaay directions of the effects are the same.
In my opinion, it is needed to investigate othgrety of products (even goods from other
sectors, apart from agriculture, e.g. steel, derdbbd products) in order to gain a
satisfactory evaluation of the assumption of th@dtlyesis, but in the present paper

limitation of scope does not give the possibility the further investigation.

Hypothesis 4: Due to finance costs incurred and thprice volatility risk of
commodity markets, the length of repayment period @ make remarkable
differences as regards the coverage of financing.

Result: Partly accepted
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Explanation: Looking at the results of the simulation | haverfded that in the tested
structure measure of the security deposit (namefigosing the appropriate rate of
financing) have the most remarkable effect on tbkateral level (coverage ratio) of
financing. This statement was confirmed by regmesanalysis, which has shown the less
significant nature of interest charges (namely siskmerging from the growth of
maturity). Thus, decrease in collateral level isardy caused by growing interest charges
resulting from longer duration, but rather the faole price decline on commodity market

during the repayment period.
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5. NEW AND NOVEL SCIENTIFIC FINDINGS OF THE DISSERTATI ON

5.1. The role of trading house financing structure in tade financing, the process

of the financing structure and its application

In my dissertation | have examined the possiblectires of trading house financing, |
have organized the alternatives of purchasingkstgand selling, relevant in the overall
financing process.

| have described the legal aspects of the contmadtee structure, their guarantee scheme,
applicable conditional requirements, costs, theesg&ry monitoring activity aiming to
mitigate the relevant risks, and | have made praisofr the applicable procedures. |
have detected the risks, operating conditions, |legavironment and economic

importance, taking into consideration the differpaints of view of market operators.

5.2. Comparative analysis of different forms of commodiy financing, focusing on
business purposes and risks

| have defined the place of trading house finangitmgicture among other financing
structures, comparing it to the other, traditiofarms of commodity financing,
highlighting its advantages and disadvantages frisknmanagement and business point

of view.

5.3. Developing the decision-making aid calculation modeof trading house

financing structure

Based on trading house financing structure, | ldereeloped a calculation model, which
serves as a decision-making aid for market opeydtaolved in the structure (funded
undertakings, trading houses and operators ofaefimg), providing information readily
available on the fees and results of funding arer tbovering position, as a result,
decreasing the level of risks, and providing aaklé@ basis for making rational business

decisions.
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5.4. Simulational sensitivity analysis of the decision-iaking aid calculation model

of trading house financing structure

By simulation carried out on the developed finaheraodel — applying probability
distribution — | have conducted sensitivity anady$ocusing on the two major commodity
products (corn, common wheat), taking into consitien different maturity, starting
basic prices and starting collateral levels. Analgzits results, using amongst others
regression analysis, | have evaluated measure @tdncde of factors affecting the
structure.
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6. THEORETICAL AND PRACTICAL BENEFIT OF THE FINDINGS

Over the past decades, due to risks different filmones existing in traditional company
financing, and as a result of its special condgfiaf financing, agricultural financing
enforced market operators to apply new assetsteddlls and a new assurance structure

of funding.

Trading house financing transactions show sigaific differences form the ones
conducted within the frame of traditional corpovatl lending. The examined structure
can serve as a solution for those undertakings Wit limited creditworthiness, have
liquid goods of uniform quality, in large volumeéRhus, those of looking for funders and
sources, are able to acess short-term sourcesficagtly improving their liquidity,

balance-sheet, and even their stock managementadver, with the application of the
structure, both the trading house and the bankharge of refinancing can obtain the

return expected on financial market.

Trading house financing secures a competitive adgenfor banks, since, on the one
hand, through the ownership of the products seras@ security deposit they acquire
higher credit protection than through most of othelaterals (e.g. lien) provided by
banks, and, on the other hand, they have readyssce the goods. Furthermore,
customers can be funded over their limits, and, i§ needed, work-out transactions and
those ones being in the preliminary, intensivet{oesuring) phase of their management

(e. g. collateral transfer) can be handled rapaatig flexibly.

Using the structure, banks can finance business#s lbecause of existing bank loans,
have no traditional collaterals (e. g. real estdia) buying out their certain stocks, they

can obtain additional financing.

The financing structure and the model described@limprove business opportunities of
funders, help agricultural businesses to obtaianfonal sources and serve as a solution for
collateral problems of short-term financing, and:

= optimization of stock management;

= choosing the right time of selling;

= end-of-year balance-sheet-optimization of busiresse
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Managing exchange rate risks by commodities is imohed by the fact that in the region
almost none of the commodity products have realidiqutures market. Moreover, both
from the funders and the entrepreneurs, it requstggable qualification, information

infrastructure for handling data, and, last butleast, some source for capital allocation.

The presented form of funding and the simulatiorried out on a calculation model
applying its factors provide a sufficient basis,athe trading house and the operator
involved in refinancing can evaluate the effecteerthange rate risks. Moreover, they
obtain information about the likely trends of ctdlieal level during the repayment period.
The model provides information, thus, it servesaecision-making aid for the trading
houses (funder), the funded undertakings and treratqrs of refinancing (typically,

financial institutions).

The model, using simulational sensitivity analysiipws additional opportunities for
estimating the collateral level (coverage rati@kitg into consideration the different
combinations of parameters (maturity, starting dgsiice of funding, reserves for
financing/security deposit), studying the effects tbe parameters, calculating with
different types of goods (having historical quoshnFrom the funders’ point of view,
calculating with price movements of the commoditgrkets, increasing costs of funding
during maturity and interest rate movements offthancial markets, the model allows
opportunities for optimizing the conditions of famang transactions, even in the
preparation phase.

In order to make the different forms of commodityahce generally available for the
businesses, and provide a source of low- leve| sgicks and goods giving the basis of
funding must serve as appropriate and guarantdétezal for the funders as well. That
also involves up-to-date information about the ateltal value, the collateral level and
factors affecting it during the whole repaymenti@eyr as well as statistical analysis of
these factors, and funding market confidence tosvéind activity of the institutions (e.qg.

public warehouses), taking part in or supportirgdkferent constructions.
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