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ABSTRACT

Todays, the media industry encompasses all businesses that allow
information to be shared (traditional and digital media). Media is
vast, large, and ever-growing, and is an incredibly popular sector
at the minute, and an extremely interesting area to research work
in. This paper considered a news agency of media organization as
a Decision-Making Unit (DMU). The aim of the study was to
evaluate the role of Balanced Scorecard (BSC) indexes on
measuring the efficiency of DMU. This was done by a new hybrid
model of Data Envelopment Analysis (DEA), cooperative game
theory and Shapley value index. The initial values of the DEA
model were selected from among the BSC indexes in four
perspectives (i.e., financial, customer, internal processes, and
growth and learning). Finally, the proposed model was
experimented on a case study and the computational results were
obtained. The results showed that the profitability ratio with a
Shapley value of 2.903 and the percentage of satisfied audiences
with a Shapley value of 0.404 had the highest and lowest
reflection in performance assessment, respectively. The rest of the
results were presented and discussed in detail. This study can
reveal scientific orientation to increase organizational
performance to media managers and policymakers.
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INTRODUCTION

Assessing the organizational performance is a feedback system that determines the organization’s
strengths and weaknesses, the degree of efficiency of operational units and the degree of effectiveness,
and achievement of the goals and plans of each organization [1, 2]. In fact, the topic of performance
assessment is one of the broad topics that have been influenced by a wide range of disciplines and
experts, and many models and frameworks have been presented in this field. Measuring efficiency index
is one of the ideas that has been used in extensive studies to reflect performance. This issue has been
widely criticized in recent years and many researchers have presented various scientific and practical
methods to overcome the various challenges of assessing the organization’s performance [3, 4].

Balanced Scorecard (BSC) and Data Envelopment Analysis (DEA) are among the models that
researchers have presented in order to assessing the organization’s performance, and each of them has
received criticism despite its many advantages. According to the critics of the BSC model, despite all
the undeniable advantages, this model also faces some shortcomings. BSC indexes that form the
organization’s strategy map are usually used in meetings of senior managers to measure the degree of
achievement of strategic goals. Monitoring and verifying these indexes are a challenge that managers
have always sought to solve. Over time, this challenge has become a fundamental weakness in BSC,
and it can be seen that between 50 and 70 percent of BSC projects are incompletely implemented due
to the lack of calculation of key performance indicators and could not guarantee the effectiveness of the
organization. The question that has always focused the minds of senior managers of an organization is
how to measure the BSC indexes so that in addition to guaranteeing the effectiveness of the
organization’s goals, they play a high role in the organization’s efficiency? This question indicates that
the analysis based on BSC cannot determine the inefficiency of using resources [5].

In parallel with these problems, there have been some challenges in DEA models that researchers have
answered. For example, see [6] and [7]. One of these challenges has been determining the importance
of input and output variables in DEA models. After selecting the input and output variables of Decision-
Making Units (DMUSs), decision makers are usually faced with the problem of how to measure the
importance of these variables in determining the efficiency of the organization. Li and Liang [8]
responded to this challenge by focusing on the cooperative game theory and determined the importance
of variables in measuring the efficiency score of the organization. They showed that game theory is
highly effective in determining the importance of initial DEA values and can be an idea for future
studies.

Based on the mentioned background, the following questions are raised:

Which BSC indexes can be used to reflect organizational performance?

How to obtain the impact of BSC indexes on DEA efficiency scores?

How does game theory contribute to the ranking of DEA variables?

The presented methodology will be tested on the case study of which industry?
Avre the results of this research applicable in different industries?

We have presented a two-stage methodology with the aim of answering the main questions raised. In
the first stage, a combined model of BSC-DEA is presented. In the second stage, by using the combined
model of cooperative game theory and DEA [8], the ranking of the effectiveness of these indexes in
determining the efficiency score of the organization is done. The integrated model proposed in this paper
can rank the BSC indexes according to the degree of effectiveness in measuring the efficiency of the
organization. It also provides the opportunity for senior managers to identify vital indicators in
measuring the efficiency of the organization from various dimensions.
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The necessity of research becomes more obvious when we know that the presented methodology is
implemented in one of the media industry organizations. This research in the second stage (by
concretizing the tool presented in the first stage) solves one of the main problems of the media, which
is "identifying effective indicators and improving them". The media industry includes all the
organizations that store and share information with consumers using communication methods and tools.
These organizations share this information in various ways, including television, radio, social media,
newspapers, films, video games and music. According to these definitions, todays the media sector is
growing strongly and plays an important role in the economy and business around the world. Therefore,
it is necessary for the studies of researchers and scientists to grow and develop in this field. Obviously,
this will help increase the performance of media organizations. This is exactly the problem that this
paper focuses on.

During the last two decades, several authors have focused their attention on the combination of DEA
and BSC methods in order to evaluate performance. For example, Chiang and Lin [9] introduced a DEA
model with four inputs and four outputs (based on BSC perspectives) to evaluate the performance of
automobile companies and commercial banks. Asosheh et al., [10] evaluated information technology
(IT) projects by presenting the combined DEA-BSC method. First, they proposed a combination of two
management methods, i.e., BSC and DEA, with the aim of creating a new method for selecting IT
projects. Then they introduced a new integrated model of DEA to identify more efficient IT projects
according to ordinal and cardinal data. The mentioned researches [9, 10] show how BSC concepts can
be combined with DEA method to achieve holistic models.

In the field of combining the two methods of game theory and DEA, a few but useful researches have
been done. Nakabayashi et al., [11] investigated the combination of game theory and DEA in research
entitled “Egoist’s dilemma: a DEA game”, which was relatively comprehensive research at the National
Institute of University Education in Japan. They addressed the problems of building consensus among
individuals or organizations that had different criteria for evaluating their performance. In fact, they
suggested that when players are expected to be selfish, what solution should be offered? In the problem
they considered, each DMU relied on its superiority in the criteria in which it was more successful.
These researchers investigated and analyzed this situation within the framework or concept created in
DEA. This problem led to a choice dilemma which is called “Selfish Man’s Enigma” and this choice
dilemma was investigated using “Cooperative Game Theory” and a solution was proposed for it. The
result adopted in this study could be used to achieve appropriate cost allocations as well as cost-benefit
distributions. Jie et al., [12] presented a new method using game theory to determine the cross-efficiency
of DMUs in DEA. They introduced the cross-efficiency evaluation method and analyzed the existing
problems when using the final average cross-efficiency to evaluate DMUs and rejected the average
cross-efficiency hypothesis, as well as combining the theory of cooperative games (assuming that DMUs
are the players of this game). Then, defined a cooperative game that includes all DMUs and the value
of the characteristic functions of all cooperatives. Based on the analysis of the solutions of this
collaborative game, they chose the kernel as the final solution and used the genetic algorithm to obtain
the kernel and the final weight of each DMU. But Li and Liang [8] conducted research that is the basis
of the decision regarding the valuation of BSC indicators in current paper. They determined the
importance of the input and output variables of DEA with the tool of cooperative game theory, which
will be examined in detail in the next section.

After a relatively comprehensive review of the literature on the subject and especially the review of the
research conducted in the integrated approaches [5, 8-12], it should be said that until now there have
been no studies on determining the importance of BSC indicators by the combined technique of DEA
and game theory. Therefore, the contribution of this paper in presenting a proposed model for
prioritizing the effectiveness of BSC indicators in measuring the organization’s efficiency using the
combined approach of DEA and game theory is considerable.
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RESEARCH METHODS
1. Model presentation based on case study

The main research model is presented in three steps: “Determining BSC function indicators”, “DEA
modeling using BSC indicators” and “Determining the importance of BSC indicators using the
combined approach of DEA and Game Theory”. The first step, which is related to the determination of
BSC indicators of the organization, is done by converting the soft and qualitative indicators of the media
into quantitative and measurable indicators. In the second step, the combination of BSC and DEA
techniques makes it possible to evaluate the efficiency of the organization using the effectiveness
indicators derived from the balanced scorecard. Finally, in the third step, the extracted indicators are
ranked using the combined technique of DEA and Game Theory.

Regarding the studied organization, it should be said that this organization is a media organization and
more precisely, a news agency (at the discretion of the management of this news agency, the name of
this media is not mentioned in the paper). This news agency was established in 2010 with the aim of
presenting the news and events of Iran and the world in a concise, short and fast way. In this regard, it
uses various communication platforms such as the social media, website, and e-mail. Using leading
technologies in the media industry, this media has presented a new model in the field of domestic and
international news agencies. Due to the nature of its work and its mission, this news agency is an agile
and flexible media and has put comprehensiveness, speed and accuracy in its goals.

2. BSC indicators

Performance indicators are actually the heart of the balanced evaluation method. These indicators are
tools that are used to ensure the achievement of goals and move towards the successful implementation
of the strategy. BSC indicators in this article were determined after reviewing the strategic documents
of the studied organization and interviewing senior managers in four perspectives as described in Table
1[5]:

Table 1. BSC indicators of the media organization (Digital news agency in Iran)

Perspective Financial Customer Internal processes Growth and Learning
Indicator 1. Profitability 2. Size of 4. Velocity of 6. Human Resources
Ratio Audience Propagation Satisfaction Rate
3. Satisfied 5. Accuracy in
Audience Production
Percentage

3. DEA modeling using the BSC indicators

In this part, the decision-making units of this media organization are defined. DMUs can be several
organizations with similar performance (homogeneous inputs and outputs) or one organization in several
consecutive periods. In this research, the performance of news agency is evaluated in several similar
periods of two months during the three years of 2010, 2011 and 2012 according to Table 2.
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Table 2. Definition of organization’ DMUs

Year DMUs Period

2010 DMU1 The fifth two months
DMU 2 The sixth two months

2011 DMU 3 The first two months
DMU 4 The second two months
DMU 5 The third two months
DMU 6 The fourth two months
DMU 7 The fifth two months
DMU 8 The sixth two months

2012 DMU9 The first two months
DMU 10  The second two months
DMU 11  The third two months
DMU 12  The fourth two months
DMU 13  The fifth two months
DMU 14  The sixth two months

As you can see, DMUs for this news agency, which is considered a dynamic media, have been
considered in the form of two-month periods. The reason for considering short periods is the complex
nature of the media, in which the need for quick management decisions is felt in order to adapt to the

changes in the turbulent environment of this industry.

Parallel to the definition of DMUs of the organization, the allocation of BSC indicators as output
variables of DMUs is considered. The combined BSC-DEA model considers the periodical costs of the
organization in order to reach the goals of BSC indicators as inputs of DMUs and indicators in each

aspect of BSC as outputs of DMUSs. Figure 1 shows the conceptual model presented in this research.

Input Variable:

Periodic Costs

Output Variables:

1
Profitability Ratio

2
Size of Audience

DMUs

3
Satisfied Audience
Percentage

4
Velocity of
Propagation

5
Accuracy in
Production

6
Human Resource
Satisfaction Rate

Fig. 1. A view of the organization’s DMUs with inputs-outputs
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In fact, this paper determined the input and output of DMUs by relying on previous studies and looking
at the combined BSC-DEA models [13]. In order to quantify the inputs and outputs of DMUs, the
indicators formula was given to an experienced group that was responsible for recording all the
information of the organization and its two-year performance in this media. The values presented by this
group are presented in Table 3.

Table 3. Input-output values of DMUs

Input Output
o Human
S Periodic Profitability  Size of zﬁgifi Velocity of Acc:Jnracy Resources
g Costs Ratio Audience P Propagation . Satisfaction
ercentage Production

Rate
1 120 10% 200 60% 67% 80% 70%
2 180 12.5% 220 53% 75% 74% 83%
3 105 8.5% 180 75% 90% 70% 66%
4 150 15% 235 67% 73% 90% 74%
5 190 20% 250 60% 80% 81% 60%
6 175 17.5% 235 58% 78% 65% 69%
7 186 15.6% 300 80% 81% 76% 70%
8 190 13% 280 66% 72% 83% 80%
9 200 22.5% 277 70% 85% 87% 70%
10 203 21.5% 300 67% 75% 91% 85%
11 210 20% 287 71% 65% 84% 81%
12 220 25% 296 85% 75% 60% 73%
13 205 23% 310 81% 70% 70% 90%
14 230 17.5% 301 7% 75% 89% 87%

4. Shapley value index to determine the importance of variables in DEA

Game theory is divided into two main branches: non-cooperative games and cooperative games. In the
cooperative games used in this paper, the players have the possibility to cooperate and share efforts, and
the main goal of these games is to provide a method for the fair distribution of the profits from
cooperation. An n-player cooperative game is in the form of the characteristic function of an ordered
pair G (N, V), where N is a finite set with n members (N = {1, 2, ..., n}). In fact, N is the set of actors
and V is a real value that shows the utility value of the coalition actors. The main questions in the model
of cooperative games are two: What coalitions are formed? And if a coalition is formed, how will the
actors divide the profit or cost? In order to answer these two questions and a fair division for the profit
obtained from cooperation, Shapley value index is proposed, which will be studied further on how to
use this index and its use in determining the importance of DEA variables [8, 12].

In order to present the model for determining the importance of variables, first n independent DMUs are
considered, where each DMU; (j = 1, 2, ..., n) contains m input [x; (i éM ={1, 2, ..., m})] and s output
[yi(reS={1,2,..,s}]

The efficiency of each DMUgq with the CCR input-oriented standard is obtained from Equation 1 [14]:
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E,(M,S)= Minq

Subject to :

a | X, £ ax,, iT ™M
jiN .
a IJ.yrj£yrd , 1S
jiN

1,2 0,"d,jI N,q:free (1)

In Equation 1, Eq (M, S) is the efficiency of DMUy considering the input data of the M set and the output
data of the S set. Without detracting from the generality of the problem, the method of calculating the
importance of one of the input variables is examined [14, 15].

Definition 1: ECR of input variable x; in DMUjy is defined as follows [8]:

E (M,S
ECR® s(M.5)

s = 0N 1,di N;"{i}1 M4} M (2

In Equation 2, Eq (M / {i}, S) is the efficiency score of DMUy based on Equation 1 with input
set M/{i} and output set S.

Definition 2: ECR of the P set of M input variables is defined as Equation 3 [8]:

E,(M,S)

- ~ __1diN:"PIMP'M (3
E,(M/P.,S) ©

ECR:(P) =

Definition 3: For the coalition P from the set of input variables M, Vp® for all DMUs is defined as
Equation 4 [8]:

n

S - 9 S
Ve =84 _ECRIP) (4

P

As can be seen, Vp® is a characteristic function for P coalition. Therefore, there is a coalition game (M,
V). As mentioned, Shapley value is used as a cooperative game solution (M, V). Therefore, the
importance of each input variable can be obtained with Equation 5:

V)= & (p'l)r!rfr?'p)!gs(P)-vs(P/{i})g (5)

In Equation 5, p is the number of members of coalition P and m is the number of entries in set M. Since
the Shapley value is unigue for each cooperative game, the degree of importance of each input or output
variable obtained through the Shapley value is unique.

Although Equation 5 is to evaluate the importance of each input variable, the proposed method can be
written as Equation 6 to determine the importance of each output variable:
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irvy= g QD Dewp)y vrQrant ©

riQ s!

Where, Q cN is a coalition of N and g is the number of members of the coalition Q and s is the number
of outputs of S.

RESULTS AND DISCUSSION

1. Using of DEA and game theory for appraisal of BSC indicators

In this step, after presenting the following algorithm, the importance of the BSC function indicators in
measuring the efficiency of the organization is calculated:

Step 1. First, a candidate variable Y, is considered as the first player, and then all subsets (coalitions) of
Q including Y, from S are listed. As an example, all the coalitions of the first variable are given in Table
4.

Table 4. Q coalitions with g number of members including variable (player) Y1

QcS, 0#S8
g=1 g=2 q=3 g=4 g=5
{1} {1,2} {1,2,3} {1,2,3,4} {1,2,3,4,5}
{1,3} {1,2,4} {1,2,3,5} {1,2,3,4,6}
{14} {1,2,5} {1,2,3,6} {1,2,3,5,6}
{1,5} {1,2,6} {1,2,4,5} {1,2,4,5,6}
{1,6} {1,3,4} {1,2,4,6} {1,3,4,5,6}
{1,3,5} {1,2,5,6}
{1,3,6} {1,3,4,5}
{1,4,5} {1,3,4,6}
{1,4,6} {1,3,5,6}
{1,5,6} {1,4,5,6}

Step 2. Model (Equation) 1 is solved three times and the values of E; (M, S), E; (M, S/Q) and E; (M,
SI(QHAr})), j €N are calculated.

Step 3. According to Definition 2 values of ECRM (Q) and ECR™ (Q/{r}), j €N is calculated (For
example, in Table 5, the values of steps 2 and 3 of current algorithm are given for some coalitions of the
first variable).

Step 4. Based on Definition 3, the values of VM (Q) and also VM (Q/{r}), ¥Q cS are determined (As an
example, Table 6 shows the values of this step of the algorithm for the first variable coalitions).

Step 5. Using Equation 6, the Shapley values and the importance of Y, variable in determining efficiency
are calculated.
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After executing the algorithm mentioned above for each DEA output variable, the Shapley value or in
other words the ranking of the effect of each BSC index on the organization’s efficiency score was
obtained as described in Table 7.

Table 5. The values of ECR;M and E; obtained from the coalitions of players with the first player

DMU;
1 2 3 4 5 6 7 8 9 10 11 12 13 14
E;(M, S) 1.00 079 1.00 100 095 094 096 086 100 098 089 100 100 081
— Ej(M,Ss/Q) 1.00 073 1.00 090 064 063 061 067 065 067 061 054 070 0.60
S ECRM(Q 000 007 000 011 001 049 057 028 053 046 045 085 043 034
= E(M,SI(Q{r}) 100 079 100 100 095 094 08 075 100 098 08 100 100 076
o ECRM(QAr} 000 000 000 000 000 000 015 015 000 000 001 000 000 0.07
— Ej(M,Ss/Q) 100 073 100 091 077 078 094 086 08L 08 080 076 088 076
2 ECRM(Q 000 007 000 009 024 019 002 000 024 014 012 032 013 0.6
S E(M,S/(Q{r})) 100 079 100 100 095 094 09 08 100 09 08 100 100 081
o ECRM(QAr}) 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00
—~ EjM,Ss/Q) 100 073 100 091 077 078 094 08 08L 08 080 076 088 076
Y. ECRM(Q) 000 007 000 009 024 019 002 000 024 014 012 032 013 0.06
S~ E(M,S/(QAr}) 100 079 100 100 095 091 09 08 100 098 08 100 100 081
o ECRM(QAr}) 000 000 000 000 000 003 000 000 000 000 000 000 000 0.00
—~ Ej(M,s/Q) 097 073 100 091 077 078 094 08 081 08 08 076 088 0.76
. ECRM(Q) 003 007 000 009 024 019 002 000 024 014 012 032 013 0.06
= E(MSI(Q{rY) 099 079 100 099 095 094 09 08 100 097 08 100 100 081
o ECRM(QAr}) 001 000 000 001 000 000 000 000 000 002 003 000 000 0.00
— Ej(M,Ss/Q) 100 071 100 091 077 078 094 086 08l 08 08 076 088 076
S ECRM(Q 000 011 000 009 024 019 002 000 024 014 012 032 013 006
= E(M,S/(Qr}) 100 075 100 100 095 094 09 08 100 09 08 100 100 081
o ECRM(QAr}) 000 005 000 000 000 000 000 000 000 000 000 000 000 0.00
= Ei(M,5SQ) 100 073 100 090 064 063 061 067 065 067 061 053 070 0.60
o ECRM(Q 000 007 000 011 001 049 057 028 053 046 045 089 043 0.34
o E(M S/(QHry) 100 079 100 100 095 094 082 075 100 098 08 100 1.00 0.76
T ECRM (QAr}) 000 000 000 000 000 000 018 015 000 000 001 000 000 0.07
o
= Ei(MSQ) 1.00 073 1.00 090 064 063 061 067 065 067 061 054 070 0.60
v ECRM(Q) 000 007 000 011 001 049 057 028 053 046 045 085 043 034
4 E(M S/(QHry) 100 079 100 100 095 091 084 075 100 098 08 100 1.00 0.76
T ECRM (QAr}) 000 000 000 000 000 003 015 015 000 000 001 000 000 0.07
o
= EiM,SQ) 093 073 100 079 050 063 060 067 056 067 061 054 070 0.60
< ECRM(Q) 008 007 000 027 08 049 060 028 073 047 045 085 043 034
o  E(M S/(QHry) 097 079 100 098 095 094 083 075 100 09 08 100 1.00 0.75
T ECRM (QAr}) 003 000 000 002 000 000 016 015 000 002 003 000 000 007
(04
= Ei(M Q) 1.00 062 1.00 090 064 056 061 066 065 067 060 054 055 0.58
< ECRM(Q 000 028 000 011 089 068 057 031 053 046 048 085 081 0.39
o E(M,S/(QHry) 100 071 100 100 095 092 084 071 100 09 087 100 1.00 074
T ECRM (QAr}) 000 011 000 000 000 001 015 021 000 002 002 000 000 0.09
(04
= Ej(M, S/Q) 100 073 100 091 077 078 094 086 08L 08 080 076 088 076
i ECRM(Q) 000 007 000 009 024 019 002 000 024 014 012 032 013 0.06
2 OE(M,SI(QArY)) 100 079 100 100 095 091 09 086 100 098 089 100 100 081
" ECRM (QArY 000 000 000 000 000 003 000 000 000 000 000 000 000 0.00
o
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Table 6. Values of VM (Q) and VM (Q/{r}) for the first player (variable)

Q V(Q) V (QAr}) V(Q) -V (QAr}H
{1,2} 4.601 0.373 4.228
{13} 1.618 0 1.618
{1,4} 1.618 0.030 1.588
{15} 1.646 0.069 1577
{1,6} 1.650 0.054 1.596

{1.2,3} 4.646 0.401 4.245
{1,2,4} 4.601 0.403 4.198
{1,2,5} 5.959 0.486 5.076
{1,2,6} 6.358 0.601 5.757
{1,3,4} 1.618 0.030 1.588
{1,3,5} 1.646 0.046 1.600
{1,3,6} 1.650 0.061 1.589
{1,4,5} 1.646 0.115 1.531
{1,4,6} 1.650 0.089 1.561
{1,5,6} 1.637 0.109 1528
{1,2,3,4} 5.123 0.457 4.666
{1,2,3,5} 6.071 0.510 5.561
{1,2,3,6} 6.698 0.688 6.010
{1,2,4,5} 6.027 0.575 5.452
{1,2,4,6} 6.026 0.673 5.254
{1,2,5,6} 10.146 0.971 9.175
{1,3,4,5} 1.605 0.117 1.488
{1,3,4,6} 1.608 0.090 1518
{1,3,5,6} 1.637 0.109 1.528
{1,4,5,6} 1.645 0.173 1.472
{1,2,3,4,5} 6.081 0.636 5.445
{1,2,3,4,6} 13.821 0.796 13.025
{1,2,3,5,6} 12.633 1.115 11518
{1,2,4,5,6} 10.893 1.161 9.732
{1,3,4,5,6} 1.637 0.199 1.438

Indicator Shapley Value Rank
Profitability Ratio (Y1) 2.903 1
Size of Audience (Y2) 2.362 2
Human Resources Satisfaction Rate (Ys) 0.813 3
Accuracy in Production (Y’s) 0.628 4
Velocity of Propagation (Y 4) 0.492 5
Satisfied Audience Percentage (Y3) 0.404 6
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2. Computations analysis from organization perspective

This section examines and analyzes the answers provided by the proposed composite model. Based on
the final results of Table 7, the BSC indicators can be ranked based on their impact on the organization’s
efficiency as Y1> Y2> Ys> Y5> Y4 > Y3. As can be seen, the profitability rate with the Shapley value of
2.903 plays the most importance in determining the efficiency of this media organization. This result is
very important, because most of Iran’s media organizations do not have a documented income
generation model for their business and consider income generation as the last option in formulating
strategies and determining key performance indicators. The Shapley value of the profitability rate
variable indicates that this media organization should think about maintaining its efficiency and survival
in the media space of Iran and the world by creating highly innovative plans for revenue generation.

But the second variable with the title of “size of audience” which is actually one of the main prerequisites
for generating income and another vital factor in the survival of a media was introduced as a very
important index in determining the efficiency of this news agency with a Shapley value of 2.362. The
media loses its meaning without an audience, and it is the audience who give it an identity by accepting
a medium. On the other hand, the media’s revenue generation methods are directly dependent on the
audience. In fact, the media in its most routine mode generates income and profitability by producing
content for the audience and producing an audience for the advertisers. Therefore, the high number of
audiences of a media is the guarantee of the survival of that media in the competitive and complex
environment of this industry.

The third variable, i.e., audience satisfaction percentage, obtained the Shapley value of 0.404, the lowest
score among the BSC indicators in determining the efficiency of the organization. The reason for this in
the interview with the senior managers was that the increase in the number of audiences is actually the
result of their satisfaction with the news agency, and the presence of this indicator in the perspective of
the BSC customer in the translation of the organization’s strategy gets a low score. The managers of the
organization came to the conclusion that by removing this index and replacing it with an index that does
not overlap with the index of the number of audiences and shows another dimension of the strategy,
they can better identify and evaluate the key factors of their success.

In the dimension of internal processes, two indicators of the function “accuracy in production” and
“velocity of propagation” by obtaining the Shapley value of 0.628 and 0.492 evoke certain concepts.
These results indicate that “accuracy in production” plays a greater role than “velocity of propagation”
in the efficiency of the organization; A very important point that many media outlets do not pay attention
to and sacrifice accuracy for the velocity of propagation. Iranian media organizations consider the speed
of publication as one of the main factors of their efficiency. While the results obtained during this
research made us realize that accuracy in production plays a greater role than the velocity of news
dissemination in the media space.

The last variable titled "human resources satisfaction rate" with a Shapley value of 0.813 ranks third
among other indicators. Therefore, the human resources of this media organization, as the front line of
production, distribution and publishing operations, are the main asset of this news agency in creating
value for the audience and gaining the efficiency score of the organization. Maximum satisfaction of
these resources will be possible by implementing educational, motivational and research programs.

CONCLUSION

In this paper, the study model of BSC indicators’ effect on measuring the organization’s efficiency was
presented using the combined approach of game theory and DEA based on a case study in the media
industry. As seen, first, BSC indicators were determined in four perspectives: financial, customer,
internal processes, and growth and learning. After this stage, DMUs were considered as 14 periods of 2
months from the end of 2010 to the end of 2012. In the following, BSC indicators were considered as
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output and costs as input of these units. In the next step, the combined model of DEA and cooperative
games theory was presented and used. Finally, the Shapley value of the output variables of DMUs,
which were the indicators of the BSC function, were obtained. Based on this values, important decisions
were made at the senior management level of the organization, which were discussed in detail in the
computational analysis section.

According to the results and findings of this research and the cases that were examined, the development
of cause-and-effect relationships within financial, customer, internal processes and growth and learning
using BSC indicators can be considered as a suggestion for future researches. Also, using the theory of
cooperative games in determining the joint weight of DMUs can be practical research in the field of
DEA. In addition, the use of uncertainty tools such as fuzzy, neutrosophic, etc., can increase the
compatibility of future researches results with the real world.
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