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ABSTRACT

The socio-economic changes of Hungary in the 1990s caused a new situation in the field of enterprise financing. On the one hand the number of enterprises increased, and their majority were at a low capital accumulating level, therefore they did not have suitable own resources to meet neither their long term, nor their short term (current) capital needs. The amount of the available external resources was limited (not detailed herein) which itself increased the cost of resources because of the large scale imbalance in supply-demand relations, but at the same time the increase of inflation also played a significant role in the growing of nominal interest rates.

Taking the theoretical economic schools as basis, we purposed to examine what is the interest rate level that enterprises are able to finance with a constantly sustainable operation.

Our model quantifies the extent of the cost of external resources that enterprises can tolerate, which is proportional to the rate of gross margin that can be used for interest financing, and inversely proportional to the rate of external resources that inhere interest, or the average length of use of such money.

The equation of the interest-sensibility of the enterprises is the following:
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Introduction

In the 20th century the role of loans increased to a large extent especially because of the meteoric development of production. Many models were made to examine the problems of financing. These models tried to give guidance for the participants of the economic system to increase the effectiveness of the investments, to determine the optimal size of the capital necessary for the operation, etc., by analysing the economic circumstances of securing the amount of money required for the operation of the enterprises.

Crediting is a special field of enterprise financing. In the 90s the role of credits for investments and financing of operation increased greatly. This is especially true in case if agriculture. Inflation is a serious problem from the viewpoint of financing, which of course played a role in increasing the nominal interest rates, and at the same time the difference between the supply and demand of financial market, the fact that the need for credit was significantly greater than internal savings and external resources that could be involved, and the high risk of the majority of applicants increased the interest rates of credits.

In case of the development of the system of agricultural subsidies, when examining the questions related to the financing of agricultural enterprises, and the adjunct means of supports we had to face the problem of determining the interest level, that the government of the sector should take into consideration as a base value when shaping its support system. First, we examined the mathematical models made according to the observations that stated a norm value. Its accuracy depends on the quality of modelling. To examine its correctness, I looked for a method, which is able to give results differently, but still with mathematical devices. In what follows, I shall show the derivation of the estimation about the economically tolerable interest rate (margin). (The correlation confirmed the values determined with the aid of model calculations.)

This study was inspirited by Baumol’s [1952] linear, and Miller and Orr’s [1966] stochastic cash flow management models, and Mullins and Homonoff’s [1996] inventory cash management models.

MATERIALS AND method

External resources play a determinant role within the resource structure of enterprises. The structure and cost of external resources depend on many factors. There are resources that in fact have zero costs, e.g. trade creditors, short term liabilities to employees, and there are liabilities that have pre-determined calculable costs. For the latter the interest rate of credit obtained from bank is a good example, or the interest for default in case of public dues. Contractors may assess in case of default in paying if the contract or the issued invoice includes clause for this. This case is almost equivalent to that of the bank credit, the extent of the interest may differ.

The interest rate of the credit obtained from a loan bank depends on many factors, but beyond the risk of the debtor the determinant ones are the following: the interest regulation (base interest rate of the central bank, rediscount rate, etc.) which depends on the central bank and which reflects the condition of the macro economy; inter-bank interest rates (daily interest rate of the financial market which reflects the supply-demand conditions of the capital market); and the interest margin, which represents the operational costs of the loan bank, and its need for profit. The relationship between supply and demand of credit also influences the degree of the market interest rate.

But from the viewpoint of the enterprises, the interest rate level representing the interest conditions of the macro economy can not always be financed. Thus, in what follows, I sought the answer to the question: how can we estimate the interest rate tolerable by the enterprises.

To answer the question, I started from the general definition that an enterprise is a producing or servicing activity, which is performed for an exchange value on a regular basis to generate profit and assets. The requirement of generating profit and assets can be described according to the following trivial relation.
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where:

E = profit of the enterprise,

c = expenses of the enterprise,

b = receipts of the enterprise.

In this case E is the actually usable profit, after paying the interests, taxes and dividends.

Dividend (DIV) can be paid from the after tax profit in case of a positive value, therefore pre tax profit (E0) is:
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where:

tr = tax rate (%)

If we substitute into relation (1):
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If DIV(0 and 0(tr(1, then
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Earnings Before Interests and Taxes (EEBIT) according to relation (4):
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where:

Caic = annual interest costs

Profit is the difference between receipts and expenses. If we start from the liberal assumption that the profit of production (before interest payment) is the difference between total receipts (It) and all expenses reducing pre-tax profit except for interest cost (Ct):
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The calculation of total receipts:
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where:

ip = total receipts from the sale of product or service
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ss = profit supplementing receipts (e.g. profit supplementing subsidies)
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The total expenses of the operation:
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where:

cp = total expenses of the product or service, except for interest
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The total annual interest cost cr is calculated as follows:
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By substituting (6)-(12) relations in relation (5) we find the following equation:
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Interest cost can be calculated from the amount of external resources increased with interest (di), from the number of interest days (ni) and from the interest rate (ri) as follows:
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(In this case one year consists of 360 days.)

If relation (14) is substituted in relation (13):
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So that we can step further, several more clauses and substitutions must be used. These are the following:

1. We are looking for the interest tolerable by the enterprise, thus let us introduce rmax% as marginal substitution value, which is the interest rate at which the cost of external resources increased by interest (D) equals Earnings Before Interests and Taxes (EEBIT), in other words:
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2. The amount of external resources increased by interest (D) equals the amount of loans, in other words:
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3. The average duration of the use of the credit really necessary for financing equals the average of the length of the individual loans weighted with the amount of credit, in other words:
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4. The substituting interest cost equals the amount that is in fact available to finance the interest, in other words:
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In relation (15) we determined the de facto interest cost, while in relation (19) we changed to the interest cost which is taking into consideration the profit producing ability of the enterprise too. With this step we reached the index we were looking for. But in order to make this relation ‘consumable’ we need further substitutions.

First, let us divide both sides by cp cost (cp>0), and we receive the values relative to expenses reduced by interest, or:
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Let ad be the credit percentage index, which shows the proportion of expenses financed from credit (without interest costs):
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If we substitute relations (21) and (16) into relation (20) we find the following equation: 
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If we introduce the profit rate of operation in case of 0% credit rate (cd0%), which is the quotient of pre-tax profit before interest payment and expenses reduced by interest cost:
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and credit application ratio (an), which is calculated from the average length of use of external resources with interest burden, or:
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and we substitute them into equation (2) and express rmax%, we find the sought relation:
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If we intend to take the need for dividend and accumulation of assets into consideration, we can do that by introducing profit application ratio ((e), which shows the proportion of pre-tax profit before interest payment, that can be used to finance interest payment (0<(e(1). The modified equation is as follows:
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RESULTS AND DISCUSSION

With the aid of the equation we can state that:

(1) The tolerable interest rate is 0 if the proportion of profit available for interest financing is 0, or in other words if the enterprise does not produce profit, or the profit cannot be used to finance interest, it must not apply for credit.

(2) The tolerable interest rate is proportional to the profitability of the enterprise.

(3) Interest level is uninteresting for the enterprises if capital with interest liabilities represents a small proportion among the resources of the enterprise or zero.

(4) Financing of short term loans is not a problem for enterprises even in case of high interest rates, but the level of tolerable interest rate decreases with the increase of production cycle.

(5) Monetary measures serving for the realisation of macro economic goals influence to some extent the amount of profit that can be used for self-financing, because within the capital structure of enterprises beyond the high level of external resources the proportion of expense-liable resources is significant too. In case of not creditable enterprises the proportion of trade credits increases, the actual or potential interest needs from overdue liabilities may be considered similar to that of bank credits.

(6) Micro economic factors and macro economic monetary viewpoints are different. While in case of the latter the performance of the national economy determines the amount of current money, the otherwise zero-profit (in other words the enterprise can cover its expenses) business activity of the enterprise may not cover its costs of financing because of problems in the time allocation of resource needs, the difference in time between expenses and receipts, their distance, and division.

(7) Inflation, which basically determines the nominal interest rate, does not directly influence the interest tolerating ability of enterprises. (The profit producing ability does not directly depend on the extent of inflation rate, or it is limited to the extent the price level of inputs and outputs are differently influenced.)

(8) If rmax% ,which depends on the profitability and the resource structure of the enterprise is less than the nominal interest rate (table 1.), then the real interest rate is negative. It expresses on the one hand that the enterprise cannot meet the effectiveness expected according to the macro economic performance, on the other hand if the goal is to keep enterprises within the economic system, the regulator has to compensate a part or the whole of the negative real interest rate. 

(9) rmax% function (if represented in a co-ordinate system with axis r, ad%, and an) has twice bossed surfaces (figure 1.) in the different levels of profitability, like rose-leaves or onion layers are placed next to each other. The different sectors are expected to be situated differently, condensation is experienced. If we intersect the onion with a r=rnominal plane, than a part of the condensation is totally above the intersecting plane, thus rmax%>rnominal becomes true in case of all the given set. The existence of such sets is possible, but its likelihood is very low. The proportion of intersected sets is the greatest. The distribution of the set (the entirety of the enterprises) is determinant, what is the rate between those above the plane and those under it. The form of the distribution is random, and density is inhomogeneous. In theory there are sets that are entirely under the plane, in other words no elements of them can bear the nominal interest rate level, but likeliness of such sets is very low. The structure, situation and condensations of the sets may change in time because of the influence of internal and external factors. The elements move at different speeds within the sets, which depends on the internal energy of the elements (potential economic performance), and the positive or negative results of associations with the neighbouring elements of the same set (competitors, co-operators), or those with elements of other sets (e.g. buyers, contractors). Therefore the temporary state of a given element can be stated as a stochastic event, thus its situation can be determined in every level of probability based on its parameters. The more accurately we want to determine its position, the less becomes the likeliness of its being there.

(10) Examining the factors of the relation made for marginal interest it can be stated that: 

(10.1) (e value basically depends on the decision of the entrepreneur, but at same time we must not forget that the enterprise must have the ability to operate according to the principle of economic sustainability, which includes the ability to renew the means of production, and to expand if market makes it possible. Thus this index is supposed to be less than 1 in the long run, its greatest value is (1-b-s), where b is the re-capitalisation rate, s is the proportion of profit that is intended to be treated as dividend. The value of s is expected to be around the following centre in the long run:
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where:
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Cown = the amount of the own capital of the enterprise [Ft]

Eafter-tax = the amount of after tax profit [Ft]

(10.2) The value of an credit application index is basically determined by the nature and structure of production. The majority of agricultural operations have a long period time, they are asymmetric, and their cash flow has an uneven distribution. The extent of the problem can be shown if we examine how long it takes to realise the costs of production by selling the products of the enterprise. In plant production the farmer uses the inputs of the production cycle in a period that is often longer than a year. Incomes usually appear after harvesting, and the time of realisation can only be presupposed. The actual realisation may drag on, at the same time the tendency is true, that the price of the products increases with time, which is to cover the expenses of storage, losses, and the cost of the fixed capital. With certain restrictions (temporarily excluding the effects of the market) it can be said that the latter increased price equals the prices of harvest time. It helps the examination of the relationship between inputs and receipts if we concentrate the costs in one single cost. The extent of the substitutive cost equals the sum of the costs of the production cycle, the time of paying is the average of those weighted according to their extent (figures 2 and 3). In case of several products the concentrated (substitutive) receipt can similarly be calculated. (The substitutive receipts and costs can be calculated from the present value of the cash flows, in other words the value of the substitutive cost and receipt must be equal to the present value of the actual cash flows. The results of the two methods are similar, they are within the statistical margin of error. Thus 
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Plant production typically involves a long period of capital advancing, therefore the capital sacrifice and the cost of external capital is high, that could only be covered by a higher profit rate (gross margin). There is a difference between the cost of capital sacrifice and that of the use of external resources (like the difference between deposit and loan interest rates), while the former is expected profit on own capital, the latter must be produced to sustain solvency. This is not exclusively the problem of agricultural enterprises. The same is in canning industry, but the direction is reverse, where the purchase of raw materials is done within a short period of time, but the semi-finished and finished products are stored for a long time, and selling continues at least until the following season. In wine-growing the cycle-time is even longer, and a similarly long period must pass until plantations become productive in economic terms. 

Thus financing of operation requires a large amount of fixed capital in farms. The required amount of working capital can be reduced if there are products with shorter period of realisation too within the production structure. Usually animal husbandry is able to give regular receipts for farmers (except for cases of anomalous operation of markets), either because of the short period (milk, eggs), or the timed output (age groups of the fattened animals). The regular receipts reduce the need for external resources, increase the turnover rate of the capital, which reduces the cost of capital and profit sacrifice.

As our predecessors said, if the produce of the land is ‘leather-bound’, it assures the realisation of a higher profit according to long term tendencies, which increases the profitability of the whole sector. 
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Figure 1: 
The changing of the economically tolerable interest rate in function of credit rate and credit application ratio ((e=1, cd0%=10%)

Table 1:
Several characteristic values ((e=1) of the economically tolerable interest rate (rmax%) (and elements above r=24% nominal interest level)

	Average profitability ratio 
(cd0%)
	Average annual ratio of credit 
(ad%)
	Ratio of credit-usage 

(an)

	
	
	0,6
	0,8
	1,0
	1,2

	(%)
	(%)
	(%)

	
	70
	12
	9
	7
	6

	5
	50
	17
	13
	10
	8

	
	30
	28
	21
	17
	14

	
	70
	17
	13
	10
	8

	7
	50
	23
	18
	14
	12

	
	30
	39
	29
	23
	19

	
	70
	24
	18
	14
	12

	10
	50
	33
	25
	20
	17

	
	30
	56
	42
	33
	28

	
	70
	36
	27
	21
	18

	15
	50
	50
	38
	30
	25

	
	30
	83
	63
	50
	42
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Figure 2: The expected period of realisation of productive costs and receipts in case of plant production



Figure 3: The expected period of realisation of productive costs and receipts in case of activities with short cycle time 
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