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Abstract. Selecting an entrepreneurial project is the first procedure to establish your business, and
also one of the most significant procedure. However, it is not an easy task for the entrepreneurs to
choose the most optimal entrepreneurial project from many attractive entrepreneurial projects. For
one reason, they should inspect many criteria of the alternative entrepreneurial project. For another
reason, the relative importance of different evaluation criteria is difficult to know. Prior studies
haven’t fully characterized the problem. In this paper we proposed a four-step approach based on
Stochastic Multi-attribute Acceptability Analysis (SMAA) which aims to fill this gap.

Introduction

Nowadays, entrepreneurship is a popular word. More and more people want to start their own
business. In china, as the fast development of the economy, the country has been a kingdom full of
opportunities and challenges. More and more entrepreneurial myth created by the ordinary civilians
lead to increasing hot wave of entrepreneurship.

Although there are so many people have the dream to start their own business, the distances
between the reality and the dream are huge. In fact, only a few people into action. The main reason
for this is the low rate of successful college students’ entrepreneurship.

There are many factors leading to the low success rate of entrepreneurship, such as lack of capital,
experience and social networks. Among these factors, how to select an appropriate project has
attracted considerable attention

However, it is not an easy task to choose the most optimal entrepreneurial project from the many
seemingly attractive entrepreneurial projects. There are a lot of factors need to be considered, such
as the entrepreneurial project risk, the difficulty of financing, the market conditions, the profitability
of the entrepreneurial project, the support of family and friends, the policy environment. What’s
more, it is hard to know the exactly relative importance of these factors. The existing research
methodologies haven’t fully solved this problem.

In this paper, we propose the SMAA-based method. This method can evaluate all of the optional
entrepreneurial projects and find the most appropriate entrepreneurial projects even without
knowing the relative importance of the evaluation criterion.
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This study is structured as follows. In the second section, we briefly review the previous
literatures. In the third section, we propose the SMAA-based method. The conclusion of this
research is in the last section.

Literature review

The entrepreneurship research began in the middle and late 20th century. In 1947, professor of
Myles Mace taught the first known entrepreneurship course at Harvard University. This may be the
earliest systematic research activity about the entrepreneurship [3]. However, entrepreneurship
research has stagnated in a long period since then. Until the 1960s, the rapid development of the
silicon semiconductor technology has spawned a large number of new businesses, which triggered
the research enthusiasm of entrepreneurship. More and more investigations on entrepreneurship are
made by scholars. So far, there are three main topics in the domain of entrepreneurship.

The first topic is the study of characteristics of entrepreneurs [12]. As we all know, the
entrepreneurs is the core of the entrepreneurial activity. Entrepreneurs can be individuals, teams, or
an organization, etc. The current study attempts to explore the basic function, the behavioral
characteristics and the personality traits of the entrepreneurs from the perspective of psychology,
behavioral science and sociology. [10/13]. The second topic is the entrepreneurial environment
which is the sum of the internal and external factors affecting entrepreneurship in the
entrepreneurial process, like the macro and micro economic environment, political environment,
legal environment, cultural environment, organizational structure, team, funds and corporate culture.
Many researchers have studied the impact of entrepreneurial environment for entrepreneurship [4/6].
The third topic is the study of entrepreneurial process, which including opportunities identification,
business definition, resource assessment, organization creation and management of new business
[1/2/5/7].

The research question of this paper is generally emerges in the entrepreneurial process of
opportunity identification stage. The entrepreneurs should evaluate and compare the optional
entrepreneurial projects and find the best entrepreneurial projects to start without knowing the
relative importance of the evaluation criterion. However, the current research toward this problem is
few and can’t help the entrepreneurs perfectly.

In this paper, we focus on a multi-criteria approach for the evaluation and comparison of the
entrepreneurial projects with unknown weight information about the evaluation criterion. A SMAA-
based approach will be presented to capture this problem. SMAA (Stochastic multi-attribute
acceptability analysis) was initially proposed by Lahdelma et al. [14] for aiding multi-attribute
decision making problem with multiple alternatives by exploring the weight space. If no weight
information of each evaluation index is available, SMAA assumes that all weights in the feasible
weight space are equally likely to be chosen. A preferred weight subspace of each entrepreneurial
project is composed of the weights making the specific alternative the most preferred one. An
alternative with larger preferred weight subspace is more likely to be approved, and should be given
a higher rank. All of the alternatives can be compared by measuring the area of their preferred
weight subspaces.
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The SMAA-based approach

In this section, we will introduce the SMAA-based approach. Consider a entrepreneur who wants to
start a new venture. There are n alternative entrepreneurial projects. LetA={a,,a,,...,a }denotes

the set of m alternatives. There are n criteria to evaluate each alternative entrepreneurial project.
Let stochastic variables &J with joint probability distribution and density function f (&) in the space
X denote the uncertain or imprecise criteria values for alternative a, based on criterion j.

Next, we will use a four-step approach to help the entrepreneur find out the optimal
entrepreneurial project.

Stepl. Identify the entrepreneurial projects which meet the minimum requirements. In this
step, we shall set the basic requirements of criteria. The entrepreneur will abandon an
entrepreneurial project if the project does not meet all of the minimum requirements. Suppose that

the minimum requirement of criterion j is ff. Let A, denotes the set of feasible alternative

entrepreneurial projects. Then,
A, ={a e AIE(E) =&, for j=1to m} 1)
Step 2: Map the criteria value distributions into utility distribution. Next, we will select the
optimal entrepreneurial projects from A;. Some partial utility functions u;(.)to map the criterion

value distributions into a utility distribution. Then, similar with the traditional multi-attribute
weighting model [8/9], the overall utility u(a,,w) of alternative entrepreneurial project a, can be

expressed as convex combination of the utility distributions of each criterion using some unknown
normalized weights.

U(ai,W)Zin((fij)Wj,WEW, (2)

The unknown preferences are represented by a weight distribution with joint density function
f (w) in the feasible space. If the preference information is totally lacked, the feasible weight space

will be a space with a uniform weight distribution. The joint density function is
f (w) =1/vol(W) [9]. The weight space can be expressed as :
W ={w, +wW, +...+w, =1} (3)
In fact, it is indeed possible that the entrepreneur has more or less partial preference information.
The common partial preference may be exact numerical values of some weights, ranking of
relatively importance for some criteria, and interval constraints of relatively importance for some

criteria. Let W, denote the new weight space involves the partial preference information.

Step 3: Identify the better feasible alternative entrepreneurial project based on the partial

weight information. For any two feasible alternative entrepreneurial project % aa , It is

interesting to know which one is better in view of weight information We At is possible that if the
overall expect utility value of @is larger than or equal to that of ' then we say project@is better
than @ .

a,a'e A, . Alternative entrepreneurial project & is better than a' with regard to

Definition 2. Let
the partial weight informationWF’ , If:
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E(u(a,w)) > E(u(a’,w)) for all weWw, 4)
Then we deletea’. Let A define the rest alternative entrepreneurial project set. Then we use the

SMAA-2 method to evaluate them.
Step 4: Evaluate the rest of alternative entrepreneurial projects by SMAA-2 method. Based
on SMAA-2 [11] method, the rank of alternative entrepreneurial project a, can be calculated as an

integer from the best rank to the worst rank by
rank(a,, w) =1+ > p(U(a;,w) >U(a;,w)) (5)

where p(true) =1and p( false) =0. The favorable weight set for entrepreneurial project a, to gain
rank q is defined as:
Wa? ={weW, :rank(a,w)=q} (6)

Next we use the three evaluation tools of SMAA-2 to evaluate the rest alternative entrepreneurial
project set. The five evaluation tools are proposed in the following section.

1 ) Rank Acceptability Index. The rank acceptability index of alternative entrepreneurial project
a, to obtain rank q is computed as a multidimensional integral over the attribute distributions and
the favorable rank weights using

by =, F()],..,s fuw (Wydwde ©)

The rank acceptability index can be seen as the probability for entrepreneurial project a, to get
rank q if no weight information is given.
2) Confidence Factor. The confidence factor p; is defined as the probability alternative

entrepreneurial project a to be among the k best ones when the central kbr weight vector is used.
The confidence factor is computed as follows.

pgi - J‘gex:rank(ai,af,wgi )<q fx (g)dg (8)

The confidence factor is used for judging whether the criteria measurements are accurate or not.
The alternative entrepreneurial project with low confidence factors should not be chosen though the
entrepreneurial project has high value of acceptability.

3) Holistic Acceptability Index. The overall acceptability evaluation index a; for alternative
entrepreneurial project a, is the holistic acceptability index which is aggregated by every rank

acceptability index using meta-weights " . The holistic acceptability index is defined as
a,,:‘i = Zloqugi ©)
q

Parameters «"are called meta-weights which are nonnegative, normalized, and non-increasing
when the rank increases.

We can use the above three tools of SMAA-2 to find out the best entrepreneurial project. In
general, we can use the rank acceptability index to estimate the probabilities of each candidate
entrepreneurial project to get rank r. We use the confidence factor to eliminate those projects with
low accuracy of attribute measurement. The holistic acceptability index can give the entrepreneur
the overall evaluation of each project.

Conclusion.

We have presented the four-step SMAA-based approach to capture the enterprise-selection problem
in the background of Chinese college venture. Each alternative entrepreneurial project is evaluated
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based on some criteria with unknown information about their relative importance. The approach is
very useful when the entrepreneurs in situations where little or no weight information about the
criteria is available, and the criteria values of each seemingly attractive entrepreneurial project may
be inaccurate.

In this paper, we only consider the single period entrepreneurship selection problem in the
environment of Chinese college student venture. The future research toward this topic may concern
the muti-period entrepreneurship problem and the background of the research may be expanded to
larger range like different country and different group of people.
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