Reverse factoring – a financial tool for development industry small and medium enterprises
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A b s t r a c t

The financial model of estimation small and medium sized enterprises bankruptcy risk is made on the basis of the fuzzy set method.

Introduction
Analyzing an experience of highly developing economies the availability of credit products is seen as a basic feature of the positive background of business environment as it gives an opportunity not to waste the time for gathering recourses and use a degree of financial leverage. Among the obstacles for small and medium sized enterprises growth and 
re-engineering low availability of financial recourses, infrastructure immaturity is seen as the most common.
According to Federal Statistics Service the share of credit recourses of credit organization in structure of recourses which were provided investments is only 10.3%. The use of only profit and amortization for investments restrains the whole country economic growth pace.
About 40% of small and medium sized enterprises are working in distributive trade. At the same time this sector is characterized by the high share of illegal employment and the lowest salary level. The distributive trade domination causes lower productivity and not-too-high budget income tax revenues coming to hand of region budgets. Consequently, small and medium business doesn’t have any positive influence on Russian economy. 
Development of bank products such as reverse factoring could be the precondition for structure changes and increasing the share of industry in small and medium business.

Methodology of reverse factoring
Reverse factoring is an relevant tool of working with huge number of suppliers but product life cycle shouldn’t be long , i.e. delay of payment shouldn’t exceeds the 
time of disposal of goods. Among the small and medium enterprises reverse factoring can be used by assembly factories in chain with components suppliers including furniture fittings, food service. Reverse factoring will help to get delay of payment for raw materials and packing.
For financial institution which provides reverse factoring occurs the problem of credit risk estimation as essentially it’s close to unsecured loans. Credit risk, i.e. the danger that the debtor cannot carry out interest payments or pay the loan principal according to the conditions specified in the agreement is an integral part of financial activity. The analysis of credit status of the borrower or the risk of bankruptcy is characterized by a number of features. The financial institution is given the independent right to make its choice of the techniques to apply. The credit analysis is suggested to do by calculation of rating number with the fuzzy sets. In calculation will be used different ratios. 
Results

Author’s model for estimation of risk of bankruptcy of the reverse factoring clients
The search of indicators and ratios was implemented in papers of scientists: Covalev V., Patlasov O., Doncthova L., Nikiforova N., Batrakova L, Markin U. and etc. On the basis of the analysis of the ratios suggested by these authors and regulations on granting credits to legal entities and individual businessmen of the Savings Bank of the Russian Federation and its branches and the Technique of the analysis and estimation of the financial condition of borrowers of Open Society “Russian Agricultural Bank” which both were used until 2010  we define the average value of ratio signification. 
In author’s model following ratios were included: ratio of absolute liquidity (
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The ratios were chosen on the basis of the comparison the average value of ratio signification and the value which was received by the Fishburn rule:
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where N –number of elements ; i – number of element according to signification  in the order of decreasing.
Table 1
Definition of value of ratio signification accepted in the model
	Ratio
	Rank of signification
	Value of ratio signification (Fishburn rule)
	Average value of ratio signification in regulation
	Accepted value of ratio signification
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	1
	0,29
	0,25
	0,27
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	2
	0,24
	0,21
	0,21
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	3
	0,19
	0,15
	0,15
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	4
	0,14
	0,13
	0,13
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	5
	0,10
	0,13
	0,13
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	6
	0,05
	0,12
	0,12

	Sum
	-
	1,00
	0,98
	1,00


The values of ratios are undergoing fuzzy clustering. Methods of fuzzy clustering give opportunity the same object belong to several clusters but with different level of compatibility. Cluster is a fuzzy subset. We have five subsets or clusters: “the lowest”, “low”, “average”, “high” and “the highest”. Fuzzy subsets “low”, “average”, “high” is described by triangle function of compatibility, other fuzzy subsets have another shape. The level of compatibility differs from 0 to 1. The more a meaning the more the level of compatibility to a fuzzy subset.
Every fuzzy subset for every ratio is described by functions. In order to simplify the description in table 2 classification of chosen ratios for subsets “the lowest”, “low”, “average” is represented by the numbers (а1, а2, а3, ) where  a1, a3 –  abscisses of  ground and a2  – a top of triangle.
A top of triangle means that an expert is confident that his classification is right,  ribs of triangle define the level of uncertainty.
Classification of chosen ratios for subsets “the lowest” and “the highest” is represented by the numbers (а1, а2).  For a subset “the lowest” a1 is a meaning till which a function of compatibility equals 1 and а2 is a meaning  after which a function of compatibility equals 0. For a subset “the highest” a1 is a meaning till which a function of compatibility equals 0 and а2 is a meaning  after which a function of compatibility equals 1. 

Table 2
Numbers for description a function of compatibility fuzzy subsets of ratios
	Ratio
	the lowest
	low
	average
	high
	the highest
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	(0,17; 0,51)
	(0,17; 0,51; 0,85)
	(0,51; 0,85; 1,19)
	(0,85; 1,19; 1,53)
	(1,19; 1,53)
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	(0,073; 0,219)
	(0,073; 0,219; 0,365)
	(0,219; 0,365; 0,511)
	(0,365; 0,511; 0,657)
	( 0,511; 0,657)
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	(0,036; 0,108)
	(0,036; 0,108; 0,18)
	(0,108; 0,18; 0,252)
	(0,18; 0,252; 0,324)
	(0,252; 0,324)
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	(0,092; 0,276)
	(0,092; 0,276; 0,46)
	(0,276; 0,46; 0,644)
	(0,46; 0,644; 0,828)
	(0,644; 0,828)
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	(0,018; 0,054)
	(0,018; 0,054; 0,09)
	(0,054; 0,09; 0,126)
	(0,09; 0,126; 0,162)
	(0,126; 0,162)
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	(0,02; 0,06)
	(0,02; 0,06; 0,1)
	(0,06; 0,1; 0,14)
	(0,1; 0,14; 0,18)
	(0,14; 0,18)


Numbers which characterized the level of compatibility the ratios to optimum lays in interval from 0 to 1. Consequently, credit rating lays in interval from 0 to 1. The higher a rating the lower the risk of bankruptcy and higher possibility that client pay off a loan. 
Table 3

Ball и fuzzy subset (cluster)

	Fuzzy subset (cluster)
	the lowest
	low
	average
	high
	the highest

	Ball
	0
	0.25
	0.5
	0.75
	1


The sum of products will be the estimation which characterized a level of compatibility a ratio to optimum value. 
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where Кj - estimation which characterized a level of compatibility a ratio to optimum value; j - index which is equal to a rank of ratio; αi – level of compatibility  to  “i” fuzzy subset; i – 1 is “the lowest”, 2 is “low”, 3 is “average”, 4 is “high”, 5 is “the highest”, ball – a meaning from table 3.
Functions of every fuzzy subset for every ratio are produced by the author.
Formula for calculation of client rating was defined in the following way:
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where К1, К2, К3, К4, К5, К6 - estimations which characterized a level of compatibility ratios to optimum value; R – client rating.

For better understanding implements the calculation of a number characterized the level of compatibility of ratio of current liquidity to an optimum.

The diagram of functions of compatibility fuzzy subsets of current liquidity ratio is represented on the picture 1. 
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Picture 1. Functions of compatibility of fuzzy subsets of current liquidity ratio.

The ratio is 1.49. According to author’s table level of compatibility of this ratio to fuzzy subset “high” α4=0,118, fuzzy subset “the highest” α5=0,882.
The estimation which characterized level of compatibility current liquidity ratio equals:
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This number will be product by the signification level of current liquidity ratio which equals 0.27. 
The algorithm of calculation rating number consists of several steps:
1. Calculation of ratios

2. Definition of level of compatibility ratios to clusters or fuzzy subsets

3. Definition of numbers characterized level of compatibility a ratio to optimum
4. Calculation of rating number.
Conclusions
Reverse factoring is a financial tool for development industry small and medium enterprises which can give an assistance in solving lack financial recourses problem. That problem is the main factor that restrained investment activity of small and medium enterprises. Reverse factoring as a tool for development industry enterprises is relevant nowadays but his 
implementation should be done only  in Moscow and Saints Petersburg as these regions mostly use factoring. Suggested formula could be modified in the future in terms of ratios and optimum ratios according to experience. 
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