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For many years, investors used some basic financial ratios to measure the relative performance
of various active industries based on two-digit ISIC classification. However, direct
implementation of basic financial figures may not be practical in today's business environment
since investors face with different criteria. The proposed model of this paper uses Technique for
Order Preference by Similarity to Ideal Solution (TOPSIS) to compare 37 various industries
based on different financial figures. We gather the necessary data over the period of 2009-2010
from Tehran Stock Exchange and investigate the data in two stages. In the first stage, we
perform fundamental analysis to select the most appropriate firms and the in the second stage,
we use TOPSIS to rank selected firms based on different criteria. The results of the study
confirm that information and communication technology, which is one of the biggest firms in
this exchange is considered as the best option (relative ranking 0.88 in two years) followed by
some Cement industry (with relative ranking of 0.26 in 2009 and 0.19 in 2010) and oil refinery
units (with relative ranking of 0.23 in 2009 and 0.19 in 2010). The figure also shows that other
firms maintain low ratios varied from 0.23 to 0.01. The lowest industry ranking belongs to
marine industry.

© 2013 Growing Science Ltd. All rights reserved.

1. Introduction

The recent financial crises on world's economy have motivated many people to reconsider traditional
methods for investment decisions. There is no doubt that financial investment is not just limited to
one or more criteria that are basic extracted from firms' balance sheets and statements. The economy
also have encountered with various factors including social and cultural issues. There are different
methods for handling problems involved with more than one single criterion and they are categorized
into two groups of multi-objective decision making and multi-attribute decision making. The first
group covers problems with more than one single objective, which are measured by some numbers
whereas the second groups is involved with problems with more than one single either qualitative or
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quantitative attributes. Examples of the second group includes analytical hierarchy process (AHP)
(Saaty, 1992), Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) Chen and
Hwang, 1992; Yoon & Hwang, 1995, Data envelopment analysis (Charnes et al., 1978, 1994;
Andersen et al., 1993), etc.

Some of these methods require decision maker (DM) to give his/her insights for ranking preference,
for instance AHP, while the others do not, e.g. DEA. In the event we wish to prevent direct
communication with DM, one can choose other techniques to rank different alternatives. In fact, there
are growing interests among practitioners for adapting techniques for decision making processes,
which depends on both financial and non-financial figures (Kaplan & Norton, 1992; Kaplan, &
Norton, 1996).

TOPSIS, which was first developed by Hwang and Yoon in 1981, as ranking methodology used for
many real-world applications of science and engineering (Chang et al., 2010). The standard TOPSIS
method selects alternatives, which simultaneously maintain the shortest distance from the positive
ideal solutions and the longest distance from the negative-ideal preferences. The positive ideal
suggestion maximizes the desirable criteria and minimizes the undesirable criteria. On the other hand,
the negative ideal solution maximizes the undesirable criteria and minimizes the desirable criteria.
TOPSIS uses full implementation of attribute information, provides a cardinal ranking of alternatives,
and does not need attribute preferences to be completely independent. To use this technique, attribute
values must be numeric, monotonically decreasing or increasing, and have commensurable units
(Chen and Hwang, 1992; Yoon & Hwang, 1995).

There are literally various applications of TOPSIS used in many areas of scientific societies and there
are different extensions of TOPSIS such as fuzzy TOPSIS. In Fuzzy TOPSIS, one can look for
uncertainty with input parameters. This extension makes the implementation more realistic since
uncertainty is part of events and incidents. Aiello et al. (2009), for example, implemented fuzzy
TOPSIS for clean agent selection. Athanasopoulos et al. (2009) presented a decision support system
for coating selection based on fuzzy logic. Amiri (2010), in an assignment, considered project
selection for oil-fields development by incorporating the AHP and fuzzy TOPSIS methods. Awasthi
et al. (2011a) analyzed an application of fuzzy TOPSIS in evaluating sustainable transportation
systems. Awasthi et al. (2011b) also proposed a hybrid approach based on SERVQUAL and fuzzy
TOPSIS for making an assessment on transportation service quality. Performance measurement is
another area of implementation of TOPSIS and its extentions such as fuzzy TOPSIS. Orougi et al.
(2012) used TOPSIS for ranking different regions of a province for new energy distribution.
Rostampour (2012) used TOPSIS technique to rank ten well known web browsers on the cyberspace.
Nazari et al. (2012) proposed a multi-criteria decision making method to rank various national Iranian
oil refining and distribution companies. They used six factors including per capita supply, energy
cost, physical productivity of labor, staff participation, quality control inspection of stations and
education per capita and used Entropy to detect the relative importance of each criterion and TOPSIS
to rank 37 alternatives based on cities and three regions.

Aydogan (2011), for example, considered a real-world study for performance measurement model for
Turkish aviation firms using the rough-AHP and TOPSIS methods under fuzzy conditions.
Chamodrakas et al. (2009) performed another empirical study for customer assessment for order
acceptance using a novel class of fuzzy methods using TOPSIS method. Kelemenis et al. (2011)
suggested a method for support managers’ selection based on an extension of fuzzy TOPSIS. Sun and
Lin (2009) implemented fuzzy TOPSIS method for analyzing the competitive advantages of shopping
websites. Krohling and Campanharo (2011) incorporated fuzzy TOPSIS for group decision making in
a case study of incidents with oil spill in the sea. Thomaidis et al. (2008) used the application of
TOPSIS for the wholesale natural gas market prospects. Yadollahi Farsi et al. (2012) used fuzzy
VIKOR method for evaluation and selection of products in terms of customers' point of view. In their
method, they introduced a technique based on fuzzy decision making to make appropriate decision
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making. They explained that qualitative and quantitative factors such as quality, price, and flexibility
should be concerned for determining a suitable product. They used recent advances in ranking
methods for product selection.

The proposed model of this paper uses Technique for Order Preference by Similarity to Ideal Solution
(TOPSIS) to compare 27 various industries based on different financial figures. We gather the
necessary data over the period of 2009-2010 from Tehran Stock Exchange and investigate the data in
two stages. In the first stage, we perform fundamental analysis to select the most appropriate firms
and the in the second stage, we use TOPSIS to rank selected firms based on different criteria.

2. The proposed model

There are different financial figures for measuring the relative performance of a particular sector in
industry such as risk of the market versus profit margin. For instance, technology firms normally
present relatively high profit margin but they preserve a high ratio of risk as well. These two
objectives are often in conflict since higher profit margin means higher profitability and higher
chance of failure. In this paper, we consider profit per share (EPS), total equities, return of assets
(ROA), growth profit, operating profit and net profit to measure the relative performance of different
companies. International Standard Industrial Classification (ISIC) classification is also implemented
to group all economic activities listed in Tehran Stock Exchange. According to our survey, there are
37 different classifications including communication, cement industry, steel, etc. For each group of
ISIC classification, we have performed some fundamental analysis to select three best firms.
Therefore, 108 firms are considered in our study covering various fields of economic activities.

3. TOPSIS method

Let x; be the inputs for matrix of priorities where there exist i=1,---,malternatives and j=1,---,n
criteria. TOPSIS method has six steps as follows,

Step 1. Build normalized decision matrix
PN 1)

1 m n 2
1/2 Iy
i1 j=1

Step 2. Build the weight normalized matrix

Vij=WiI’ij,i:1,---,m j:].,"',n (2)
Step 3. Detect the positive and negative ideal solutions
A" ={v, v}, where v ={max(v,) if j € J;min(v;) if je J'} 3

A ={v; v, b, where vj ={min(v;) if j € J;max(v;) if j € J'}
Step 4. Measure seperation (positive and negative) measures for each alternative

S =[SV —V)2 8 = [ (v, —v)? i =1m )
IS j=1

Step 5. Measure the relative closness to the ideal solution

- 5
S, 0<C/ <li=1---m ©)

C' = ,
S, +S/

As we can observe from the implementation of TOPSIS we first have to prioritize different criteria
using AHP method. We have asked some experts to make pairwise comparison among six different
factors including profit per share (EPS), total equities, return of assets (ROA), growth profit,
operating profit and net profit. Table 1 summarizes details of our findings,
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Table 1
The results of the implementation of AHP method

Attribute  Operating profit  Net profit ROA EPS Total equity Growth profit
Weight 0.358697 0.217779 0.1278 0.103907  0.101823 0.089995
Rank 1 2 3 4 5 6

The next step is to provide five ratios for 37 different economic sectors where three firms are chosen
in each category. We have gathered for two consecutive fiscal years of 2009 and 2010.

The implementation of TOPSIS method has provided two similar results for the infomration of two
consequtive years of 2009 and 2010 in terms of different financial perspectives and the results are
summarized in Fig. 1 as follows,
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Fig. 1. The summary of ranking for 37 different industries in two fiscal years of 2009-2010

As we can observe from the results of Fig.1, information and communication technology, which is
one of the biggest firms in this exchange is considered as the best option (reletive ranking 0.88 in two
years) followed by some Cement industry (with relative ranking of 0.26 in 2009 and 0.19 in 2010)
and oil refinery units (with relative ranking of 0.23 in 2009 and 0.19 in 2010).). The figure also shows
that other firms maintain a low ratios varied from 0.23 to 0.01. The lowest industry ranking belongs
to marine industry.

4. Conclusion

We have presented an empirical study to measure the relative importance of 37 different industries
categorized in ISIC classifications. The proposed study of this paper uses six financial figures
including profit per share (EPS), total equities, return of assets (ROA), growth profit, operating profit
and net profit. The proposed model has implemented TOPSIS method to rank these firms based on
financial figures and the results have indicated that the biggest firms in this exchange was considered
as the best option for investment with reletive ranking 0.88 in two years followed by some Cement
industry with relative ranking of 0.26 in 2009 and 0.19 in 2010 and oil refinery units with relative
ranking of 0.23 in 2009 and 0.19 in 2010. The figure also shows that other firms maintain a low ratios
varied from 0.23 to 0.01. The lowest industry ranking belongs to marine industry.
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In summary, the results of the survey seems to be promissing but we need to consider other important
factors such as embargo surronding Tehran Stock Exchange and we leave it as future research for
interested researchers.
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