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Moslem Alimohammadlou (Iran), Abbas Bonyani (Iran)

A NOVEL HYBRID MCDM
MODEL FOR FINANCIAL
PERFORMANCE EVALUATION
IN IRAN'S FOOD INDUSTRY

Abstract

The use of financial ratios as the necessary information is considered as one of the
noticeable issues for researchers to apply quantitative models for evaluating the per-
formance of institutions. The reason for introducing these new approaches is that the
financial ratios cannot individually provide a correct and adequate understanding
of an institution’s performance. This study sought to propose a model for evaluating
and ranking 14 companies which are considered as the largest companies in Iran’s
food industry according to the recent report of Industrial Management institute
(IMI). To accomplish this, an integrated model composed of Best-Worst method and
PROMETHEE II was used. Results of data analysis revealed that in final evaluation,
some companies such as NOOSH MAZAN Co., PYAZR AI Co. and PEGAH ESF Co.
had higher positions compared to the others.

Keywords financial performance, Best-Worst method,
PROMETHEE II
JEL Classification  G30,012

INTRODUCTION

Financial performance of a company, being one of the major charac-
teristics, defines competitiveness, potentials of the business, econom-
ic interests of the company’s management and reliability of present
or future contractors. Therefore, financial performance analysis and
identification of their weaknesses and strengths using financial per-
formance indicators has its contribution to the management, share-
holders, the public (customers of the bank), the regulator (the govern-
ment), the financial sector, and the economy as a whole. Performance
evaluation of a company is usually related to how well a company can
use it assets, shareholder equity and liability, revenue and expenses.
Financial ratio analysis is one of the best tools of performance evalu-
ation of any company. Performance evaluation provides opportunity
for management to find out which corporate activity ensures more
revenue than cost (Neely, 2004). Performance evaluation helps inves-
tors, especially private equity investors to measure the added value of
their non-financial services (Becsky-Nagy & Fazekas, 2014).

The measurement and the evaluation of firm performance has gained
great importance under today’s current competitive environment.
Therefore, in order to survive in the evolving and changing world mar-
ket, it is essential for firms to strengthen and to keep their financial
structure under control. An efficient financial analysis is essential to en-
sure the effective implementation of financial policies. In general terms,
financial analysis is defined as an investigation of the relation between
financial accounts and development of those accounts over time allow-
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ing managers to determine whether the firm has sufficient financial independence and the ability to make
predictions for the future. Multi-Criteria Decision Making analysis is used to provide a solution to the
problem where there are multiple and incompatible set of decision criteria. The purpose of this study is to
propose a model that can evaluate and rank 14 companies, which are considered as the largest companies
in Iran’s food industry according to the recent report of Industrial Management institute (IMI). In this
regard, an integrated model composed of Best-Worst method and PROMETHEE II was used.

1. LITERATURE REVIEW

The use of financial ratios to evaluate the perfor-
mance of institutions has a long history. In recent
years, a noticeable increase in application of these
ratios can be seen. Fasanghari and Montazer (2010)
have used the fussy expert system to choose the
best stock in Tehran Stock Exchange. GU and Yue
(2011) have evaluated the financial performance of
manufacturing companies listed in Istanbul Stock
Exchange using the fuzzy decision-making tech-
niques. Yalcin et al. (2012) proposed a pattern for
evaluating the hierarchical performance based on
the main criteria for evaluating traditional and
modern financial performance. They obtained the
weight of criteria using the fuzzy AHP and then,
used the VIKOR and TOPSIS method to rank the
manufacturing companies listed in Istanbul Stock
Exchange in each industry in 2007. Magazine (2011)
annually evaluates and ranks the top 500 American
companies (53 different industrial and commer-
cial activities) given the income and profitability
index. Value Line institute annually evaluates and
ranks 1700 different companies in all industries
around world with regard to the price performance
index. Standard & Poor’s institute annually evalu-
ates all the industries of the World with regard to the
Securities risk index.

Fuentes and Lillo (2015) have investigated the efhi-
ciency growth of 30 Spanish tax offices between 2004
and 2006. In addition, they have divided the produc-
tivity into two components including efficiency and
the impact of technology changes. Results of their
study based on Malmquist index showed that the
productivity is increased in both periods given the
development in technology and resource manage-
ment. Technology development consideration and
also appropriate resource management in the first
and second periods, respectively, are the reasons for
increment of productivity. Although the productiv-
ity of most offices was increased due to the techno-
logical changes, on the overage, improvement in

management was more effective in increasing the
productivity of these offices. Due to the impact of
pollution and climate change on communities and
their economies, Sueyoshi and Goto (2015) have ad-
dressed this issue. Their empirical study showed that
the main changes of efficiency is due to the man-
agement innovation rather than change in the level
of consumable resources. In other words, oil com-
panies have improved their environmental perfor-
mance using the eco-technology in order to reduce
the carbon dioxide emission during the observed
annual period. Dong et al. (2015) have analyzed the
china’s air and space industry aimed at examining
the airspace performance in China and comparing
the difference in productivity between private aero-
space companies and public one. Researchers found
that returns to scale and technical level of the indus-
try have increased over the period under review, and
this increase was mainly due to the growth of public
companies. However, despite the productivity en-
hancement given the scale, the total productivity of
sampled was reduced and it was due to the decrease
in productivity indices of leading companies in
China’s air and space industry. Generally, the opera-
tional productivity of the industry was still relatively
low. Comparing private companies and public ones
in terms of scale, they found that performance of the
private companies is very lower than that of public
ones. However, private companies were more effi-
cient in terms of operating productivity, indicating
an imbalance in development of the air and space
industry in China.

Abbas et al. (2015) have used Malmquist Index to in-
vestigate and compare the performance of Islamic
and conventional banks in Pakistan during the pe-
riod of 2005-2009. Results showed that the produc-
tivity of Islamic banks has been reduced in 2007, but
between 2008 and 2009, the productivity of banks
was increased. Islamic banks experienced a higher
productivity growth between 2005 and 2006, but in
the next years, their growth were lower than their
traditional counterparts. Results of their study in-
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Identifying the companies

Literature review and identifying the financial ratios

Calculating the financial ratios during 2011-2015

Weighting the financial ratios using the best-worst method

Ranking by PROMETHEE II

Figure 1. Research stages

dicate a decrease in the total productivity of Islamic
banks and their counterparts after 2007 due to a
sharp decrease in productivity that resulted from
the reduction in GDP, two-digit inflation, and high
interest rate for controlling the inflation, trade defi-
cit and high government loan. Finally, during this
period, results showed a statistically significant dif-
ference between the performance of Islamic banks
and conventional banks between 2006 and 2009.

Mousa (2015) has investigated the banking effi-
ciency of Bahrain Exchange between 2010 and 2013
using the financial ratios and DEA technique. His
work uses six financial ratios to evaluate four attri-
butes of banks. According to the results, only two
banks were perfectly efficient during the period of
2010-2013. The advantage of applying the DEA is
that this model can determine the required values
to decrease inputs and increase outputs in order to
increase the productivity of banks with the produc-
tivity less than one.

As it is clear from the review of the related work,
evaluating the financial performance of compa-
nies in order to decision-making for investment
had been a topic of interest to researchers and they
have used different methods for this topic. The simi-
larity of this research with other researches in this
field can be seen in the use of DEA window analy-
sis and multi-criteria decision-making techniques.
But, the difference between this research and previ-
ous work can be seen in the simultaneous use of the
two approaches, including, dynamic analysis (com-
bination of DEA Window Analysis and Malmquist
Index) and cross-sectional analysis (combination
of PROMETHEE II and Best-Worst Method) and
comparing both approaches that in conducted stud-
ies were not used simultaneously in form of a pro-
posed method.
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2. METHODS

This study was an applied method in terms of
subjective and also was descriptive in terms
of data collection and in quantitative form.
Statistical population of this study is con-
sisted of 14 companies which are considered
as the largest companies in Iran’s food indus-
try according to the recent report of Industrial
Management institute (IMI). In this study, with
regard to the research stages in Fig. 1, after iden-
tifying the companies and reviewing the pre-
vious work, financial ratios are identified and
calculated for the period 2011-2015. Then com-
panies are ranked by combining the Best-Worst
method and PROMETHEE II method.

2.1. Best-Worst
method

In an MCDM problem, a number of alterna-
tives are evaluated with respect to a number of
criteria in order to select the best alternative(s).
According to BWM, the best (e.g. most desir-
able, most important) and the worst (e.g. least
desirable, least important) criteria are identified
first by the decision-maker. Pairwise compari-
sons are then conducted between each of these
two criteria (best and worst) and the other cri-
teria. A maximin problem is then formulated
and solved to determine the weights of different
criteria. The weights of the alternatives with re-
spect to different criteria are obtained using the
same process. The salient features of the pro-
posed method, compared to the existing MCDM
methods, are: (1) it requires less comparison da-
ta; (2) it leads to more consistent comparisons,
which means that it produces more reliable re-
sults (Rezaei, 2015).



2.2.The steps of BWM:

Step 1. Determine a set of decision criteria. In this
step, we consider the criteria {C] , C,,..., Cn}
that should be used to arrive at a decision.

Step 2. Determine the best (e.g. most desirable,
most important) and the worst (e.g. least desirable,
least important) criteria4. In this step, the deci-
sion-maker identifies the best and the worst crite-
ria in general. No comparison is made at this stage.

Step 3. Determine the preference of the best crite-
rion over all the other criteria using a number be-
tween 1 and 9. The resulting Best-to-Others vector
would be:

AB:(aBl,aBZ,...,aBn), ¢))
where a,; indicates the preference of the best crite-
rion B over criterion j. It is clear that a,, =1

Step 4. Determine the preference of all the criteria
over the worst criterion using a number between
1 and 9. The resulting Others-to-Worst vector
would be:

@

4 T
W _(alW’aZW""’anW) )

where a, indicates the preference of the criterion j
over the worst criterion W. It is clear that a,,, =1

Step 5. Find the optimal weights (wl* , w; yenns WZ ),

he optimal weight for each criterion is the one
where, for each pair w,/ w; and w; /wy,, it
should have w,/w,=a, andw,/w, =a,.
To satisfy these conditions for all j, it should de-
termine a solution where the maximum absolute
gaps ‘wB /w,—ay| and ‘Wj ! wy, —ajW‘ for all
j, are minimized. Considering the non-negativity
and sum condition for the weights, the following

problem is resulted:

——a
w

w

min maxj —_— aBj
w;

’ /W

s.t.
ij:I, w; 20, forallj
J

Eq. (3) can be transferred to the following problem:
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min &
s.t.

<&, forallj

B
aBj

J

, 4
%—aj <&, forallj @

W

ij =1, w,20,forall j
j

Of course, the linear model of the function above
is represented as follows (Rezaei, 2016). In this
paper, the weights of the criteria are obtained
through the linear model.

min &
s.t.

Wy —aw | <& forall j
| <&, forall j,

|wj—a, w

w M
ij =1,
7

w; 20, forall j

®)

We then calculate the consistency ratio, using &
and the corresponding consistency index (see
Table 1), as follows:

g

Consistency Index

(6)

Consistency Ratio =

2.3. PROMETHEE Il method

PROMETHEE is a comprehensive MCDM meth-
od that was developed by Brans and Vincke
(1985) and further extended by Brans et al. (1986).
PROMETHEE is also a rather simple ranking
method in concept and in practice when com-
pared with the other MCDM methods (Greco et
al., 2005). Different versions of the PROMETHEE
have been developed including PROMETHEE 11,
which is the most frequently applied version be-
cause it enables a decision maker (DM) to find a
full ranked vector of alternatives (i.e., complete
ranking). The PROMETHEE II method involves
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Table 1. Consistency index (Cl) table

a, 1 2 3  a

BW

Consistency index :0.00 :0.44 :1.00 :1.63

:2.30 :3.00 :3.73 :4.47 :5.23

six steps (Behzadian et al., 2010; Podvezko &
Podviezko, 2010):

Step 1. Construction of an evaluation matrix: the
basic data must be prepared in the evaluation ma-
trix in which the performance of each alternative
with respect to each criterion is provided.

Step 2. Determination of performance differences:
the performance difference between each pair of
alternatives with respect to each criterion is calcu-
lated as follows:

d;(ab)=g,(a)~g,(b),

where g; (a) and g; (b) show the performance of al-
ternatives a and b, respectively, with regard to cri-
terion j, and d ; (a.b) denotes the difference be-
tween these performances.

(7)

Step 3. Constructing the preference functions. Six
types of preference functions that are commonly
used in practice have been proposed by Brans et al.
(1986): (1) usual criterion, (2) U-shape criterion, (3)
V-shape criterion, (4) level criterion, (5) V-shape
with indifference criterion and (6) Gaussian
criterion.

Step 4. Calculation of aggregated preference in-
dices: for each pair of alternatives, an aggregated
preference index is calculated as follows:

7(ab)= Zk)w_,Pj (ab) ®)

Jj=1
where 7 (a,b) denotes the overall preference of a
over b, and wj is the weight associated with the jth
criterion.

Step 5. Calculation of outranking flows: for each
alternative a when compared with (n-1) other al-
ternatives in A, a positive and negative outranking
flow is calculated as follows:

¢+ (a) = LZ«xeA 7Z'(Cl,X)
n—1

©)

1
¢ (a)=——%ream(x,a) (10)
n-1
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Step 6. Calculation of net outranking flows: the
net outranking flow of alternative a can be calcu-
lated as follows:

#(a)=¢"(a)—¢ (a)

Using these net outranking flows, PROMETHEE
IT can provide a complete ranking of the alterna-
tives from best to worst (Macharis et al., 2004).
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3. RESULTS

In this part, the financial performance of com-
panies was evaluated using the combination of
multi-criteria decision-making techniques includ-
ing Best-Worst method and PROMETHEE II tech-
nique that the Best-Worst method was used to cal-
culate weights of indices and the PROMETHEE II
method was used to final ranking of companies.

3.1. Weighting the financial ratios
using the best-worst method

To determine the weights of the criteria, according
to the steps of the BWM, after the criteria were de-
cided, the best and worst criterion were found. Next,
the preference of the best criterion over all the oth-
er criteria and also preference of all the criteria over
the worst criterion are specified by numbers 1 to 9.
Following that, based on the priority vector obtained
from pairwise comparisons, the model was framed
according to Eq. (5) and was solved in Lingo soft-
ware. The model’s outputs were considered to be
the weights of the criteria assigned by each expert.
Finally, the average of the weights obtained for each
expert was calculated; these averaged values repre-
sented the ultimate weights for each criterion.

3.2. Decision Matrix

After calculating the weights of financial ratios,
the mean of these ratios is calculated for the 5-year
period (2011-2015) and the decision matrix is ob-
tained in accordance with Table 3.
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Table 2. Calculating the weight of financial ratios

Net Profit Margin Total Assets Turnover Current Ratio Debt Ratio Debt to Equity
C1 f C2 f C3 f C4 f C5

MIN ¢

C2 C3 c4 C5 |weramwez| < ¢

w

BESTC) 2 4 . 5 6 |we1-awes3| < £%=0.064 WC1 =0.382

| WCl—SWC4| < ¢ WCI1 =0.449 . WC2 =0.318
Model Final

solution weights
f | WC1—6WC5| < & - WC2=0.256 - WC3 =0.127
or for for

o expert 1 expert 1 all expert
c 5 |we2-swes| < & WC3=0.128 WC4 = 0.098

: Modeling
. WORST(C5) -

c 3 |we3-3wes| < & WC4=0.103 WCS5 =0.074

o 2 | wea-2mwes| < & WCS5 = 0.064

YWj=1,Wj >0

3.3. Ranking by PROMETHEE Il pure flow of preference. The flow resulted from the

balance between positive and negative ranking flow.
Final ranking of alternatives was calculated using Higher pure flow indicates the preferred alternative.
the PROMETHEE II technique (Table 4), and then, Figure 2 shows the preference of alternatives in form
relative position of alternatives with respect to the of a network, in which each action is represented as
criteria were extracted (Figure 3). Table 4 shows the a node and preferences are represented by arrows.

Table 3. Decision Matrix

. Net Profit | Total Assets | Current .| Debt | Debtto
Indicator ¢ Margin i Turnover : Ratio : Ratio : Equity

a1 C2 . @3 4 G5

, Weight 0382 0318 = 0127 . 0.098 = 0.074
Company Min/Max Max Max Max Min Min

: Type N VA \% V.V W
Indifference 5 0.5 C05 15 10
preference = 10 1 1 30 20
KALBERCo. AL 6427 1068 1237 . 45827 . 0942

GORJI Co. : A2 i 0526 1.755 ©0.882 © 85467  12.255

MINOO Co. : A3 N 0.833 ¢ 0.852 © 62370 : 1.789

WAPD Co. : A4 {4358 0.739 ¢ 0437 ¢ 95360  46.826

PYAZR Al Co. : A5 ¢ 12,803 1.183 © 2754 ¢ 48415 ¢ 0.988

PAK Dairy Co. : A6 ©1.439 1.985 ¢ 0.855 ¢ 84.497 6.162

PEGAH KHO Co. : A7 ¢ 4368 2.701 {1266 ¢ 65.044 2102

IR BEHNOUSH Co. : A8 ©6.817 1.040 ¢ 0678 89137 © 10.709

PEGAH ESF Co. : A9 ©o5041 2.713 ¢ 1059 ¢ 66612 2.065

DASHTE MORGHAB Co. : A10 © 3535 0.753 ©0913 ¢ 92270 ¢ 35711

SHAHDIRAN Co. : AT © 3602 0.537 ¢ 1594 ¢ 50427 ¢ 1.033

SALEMIN Co. : A12 ¢ 4690 1.068 {1140 ¢ 57531 ¢ 1.692

NOOSH MAZAN Co. : A3 ¢ 28155 0.655 ¢ 2378 ¢ 39.688 : 0.707

MAHRAM Co. ; Al4 © 2508 1383  1.049  90.096 @  9.354

43



Accounting and Financial Control, Volume 1, Issue 2, 2017

Figure 4 shows the pure flow of each alternative re-
lated to each criteria, in which the Positive (upward)
slices correspond to good features while negative
(downward) slices correspond to weaknesses. This

Table 4. PROMETHEE Flow

[4] 0+ [
Al3 0.452 | 0.574 | 0.122
A5 £ 0345 ¢ 0448 : 0.103
A9 £ 0289 © 0382 @ 0.093
A7 ©0.277 ¢ 0377 © 0.099
A3 £ 046 © 0302 © 0.156 a1
N . . . e e e u’_
Al £ 0038 | 0178 | 0.140 412
. . . . e - AE
A6 £ 0.017 | 0.200 i 0.183 . /‘L‘/
ST SN SN S— A14
A12 £ -0.027 © 0435 i 0.162
A2 . -0.047 | 0471 0.218
A8 £ -0.080 i 0.122 | 0.202
Al4 ©-0.125 i 0.098 | 0.223
ATl £ -0.291 | 0.097 | 0.388
A10 —0.467 i 0.003 | 0.470
A4 ©-0.527 { 0.000 | 0.527

c2
ez
a6
a2
AHD c1
Al amar - 4 v
a3
c3 As[l
e a3

a4 Maw

Figure 3. PROMETHEE GAIA
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way, the balance between positive and negative slices
is equal to the Phi score. Actions are ranked from left
to right according to the PROMETHEE II Complete
Ranking.

Al3

AS
A9 //
AT
A3
AB
A2
All
AlD

L

Ad

Figure 2. PROMETHEE Network

c3 Cc3 c3 c4 C3 c4 C4 1 cz c2 c2
c2 cCz2 3 c1 c2 cCz2 1 cz cz2 c1 c1 c1 -1

Figure 4. PROMETHEE Rainbow
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DISCUSSION AND CONCLUSIONS

The main focus of this study was that the financial ratios cannot individually provide a proper under-
standing of the performance of an institution, and given that it is not easy to comment about the finan-
cial performance of business units, this information can be misleading for investors and shareholders
of companies. Therefore, applying the quantitative patterns of evaluating the financial performance in
recent years has been considered by the researchers. In this study, the researches sought a way to find an
appropriate pattern for evaluating the financial performance of companies, and to this end, a combina-
tion the latest and most appropriate methods has been provided. Results of data analysis revealed that
in final evaluation some companies such as NOOSH MAZAN Co., PYAZR AI Co. and PEGAH ESF Co.
had higher positions compared to the others.
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