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The Prediction of DEA based Efficiency Rating for
Venture Business Using Multi-class SVM*

Jiyoung Park*, Tacho Hong***

For the lost few decades, many sfudies have tried to explore and unveil venture companies’ success
factors and unique features in order to identify the sources of such companies’ competifive advantages
over their rivals. Such venture companies have shown fendency to give high retumns for investors generally
making the best use of information technology. For this reason, many venture companies are keen on atfracting
avid investors” attention. Invesfors generally make their investment decisions by carefully examining the evalua-
fion criteria of the alternatives. To them, credit rating information provided by intemational rating agencies,
such as Standard and Poor’s, Moody's and Fitch s crucial source as to such pivotal concerns as companies
stability, growth, and risk status. But these types of information are generated only for the companies issuing
corporate bonds, not venture companies. Therefore, this study proposes a method for evaluating venture
businesses by presenting our recent empirical resulfs using financial data of Korean venture companies listed
on KOSDAQ in Korea exchange. In addition, this paper used multi-class SVM for the prediction of DEA-based
efficiency rating for venture businesses, which was derived from our proposed method. Our approach sheds
light on ways to locate efficient companies generating high level of profits. Above dl, in determining effective
ways fo evaluafe a venture firm's efficiency, it is important to understand the major contributing factors
of such efficiency. Therefore, this paper is constructed on the basis of following two ideas to classify which
companies are more efficient venture companies; i) making DEA based mutti-class rating for sarmple companies
and i) developing multi-class SVM-based efficiency prediction model for classifying all companies.

First, the Data Envelopment Analysis(DEA) is a non-parametric multiple input-output efficiency technique
that measures the relative efficiency of decision maoking unitsOMUs) using a linear programming based model.
It is non-parametric because it requites no assumption on the shape or parameters of the underlying production
funcfion. DEA has been already widely applied for evaluating the relative efficiency of DMUs.

Recently, a number of DEA based studies have evaluated the efficiency of various types of companies,
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such as infernet companies and venture companies. It has been dlso applied fo corporate credit ratings.
In this study we utlized DEA for sorting venture companies by efficiency based ratings.

The Support Vector Machine(SYM), on the other hand, s a popular fechnigue for solving data clossification
problems. In this poper, we employed SYM fo classify the efficiency ratings in IT venture companies according
tfo the results of DEA. The SVM method was first developed by Vapnk (1995). As one of many machine
learning techniques, SVM is based on a statistical theory. Thus far, the method has shown good performances
especially in generalizing capacity in classification tasks, resulting in numerous applications in many areas
of business, SVM is basically the algorithm that finds the maximum margin hyperplane, which is the maximum
separation between classes. According to this method, support vectors are the closest to the maximum margin
hyperplane. If it is impossible to classify, we can use the kemel function. In the case of nonlinear class bounda-
ries, we can transform the inputs info a high-dimensional feature space. This is the original input space and
is mapped info a high-dimensional dot-product space, Many studies applied SVM to the prediction of bank-
ruptey, the forecast a financial time series, and the problem of estimating credit rating. In this study we
employed SVM for developing data mining-based efficiency prediction model. We used the Gaussian radial
function as a kemel function of SVM. In multi-class SVM, we adopted one-against-one approach between
binary clossification method and two alHogether methods, proposed by Weston and Watking(1999) and
Crammer and Singer(2000), respectively.

In this research, we used corporafe information of 154 companies lisfed on KOSDAQ market in Korea
exchange. We obtained companies’ financial information of 2005 from the KIS(Korea Information Service,
Inc.). Using this data, we made multi-class rating with DEA efficiency and built multi-class prediction model
based data mining. Among three manners of multi-classification, the hit ratio of the Weston and Watkins
method is the best In the fest data set. In multi classification problems as efficiency ratings of venture business,
it is very useful for investors to know the class with errors, one class difference, when it is difficuft to find
out the accurate class in the actual market. So we presented accuracy results within 1-class errors, and
the Weston and Watkins method showed 85.7% accuracy in our test samples.

We conclude that the DEA based multi-Class approach in venture business generates more information
than the binary classification problem, notwithstanding ifs efficiency level. We believe this model can help
investors in decision making as it provides a reliably tool fo evaluate venture companies in the financial
domain. For the future research, we perceive the need to enhance such areas as the variable selection
process, the parameter selection of kemel function, the generalization, and the sample size of muiti-class.

Keywords : Multi-class Support Vector Machines(SVM), Data Envelopment Analysis(DEA), Business
Efficiency, Venture Business
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