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Abstract 
In this study, efficiency analysis of six companies (IHMAD, IPEKE, KOZAL, KOZAA, METAL and 
PARKME) that have been active in gold production sector and operating within the scope of 
Borsa Istanbul (BIST) was procured by considering financial statements through Efficiency 
Analysis Technique with Output Satisficing (EATWOS) method. Data used in the analysis were 
collected through financial statements belonging to 2008 – 2015 fiscal period partaken in 
Public Disclosure Platform (PDP). Within the scope of this study, measurement of economic 
efficiency of establishments is aimed. In accordance with this purpose, number of employees, 
total asset values and capitals constituted input factors while output factors are specified as 
net sales and net profits. In consequence of comparative analysis of results obtained from this 
implementation, annual performance of companies was designated, and procurement of 
basic data for future strategic decisions was targeted. When the results of the study 
conducted is analyzed comparatively, it is determined that KOZAL Company is the most 
successful company of all periods, and IHMAD Company is determined as the least successful 
company.  
Keywords: Efficiency Analysis, Mining, EATWOS, Multiple Criteria Decision Making (MCDM) 
 
1. Introduction 
In this day and age, over 10 billion tons with the value of 1,5 trillion USD has been produced 
all around the world by annual means. 75% of this amount belongs to energy raw materials, 
10% of it belongs to metallic mining and 15% of it belongs to industrial raw material 
production (TBMM Research Commission Report 2010). USA, China, South Africa, Canada, 
Australia and Russia are the leading countries that play an important role in mining reserves 
and global mine production (Mining Sector 2012).  
Turkish mining sector has become one of the most important sectors of industrial production 
with its endorsement rising from 1,365 (1 USD = 2,93 Turkish Lira) billion USD to 5,154 billion 
USD between the years of 2002 and 2008 and number of business enterprises rising from 
1.388 pieces to 2.422 pieces, with its capacity of employment of 114.000 persons by the year 
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of 2010 and totally 30.795 pieces of licenses. While gross domestic product of mining sector 
was 546 million USD in the year of 2000, this amount had reached to 5,358 billion USD in 2010 
and total gross domestic product share of sector within the same period had risen from 1% 
to 1,4% (Mining Sector 2012).  
Total workable gold reserve of the world is specified as 56.000 tons. Approximately 50% of 
the reserve is shared between South Africa, USA, China, Australia, Canada and Peru that are 
placed near the top of global gold production. According to USGS 
(United States Geological Survey) estimations, global gold production is around 3000 tons 
(2015) and 51% of this production is performed in these six countries. In Turkey, moreover, 
gold production was around 31,26 tons according to the year of 2014. Gold potential of Turkey 
is approximated as around 6000 – 7000 tons and it is estimated that it can be the second 
country of the world with this reserve (Energy Ministry). 
Mercantile establishments need to show a critical tendency towards the topic of efficiency in 
order for them to continue their existence in heavy competition environment, to perform a 
steady growth and to increase their profitability. Efficiency is defined as the ratio obtained 
through division of the output value at the end of production period into the inputs used for 
generating these outputs. The higher the economic value obtained at the end of production 
period means that the performance of the company is better. Rapid developments in 
production technologies force the companies to compete in a more complicated and a more 
uncertain environment. Therefore, in our day when global competition has been 
progressively increasing, firms shall perform their production by making use of their resources 
in the best way. Principle norm of establishments in obtaining competition advantages is to 
produce more outputs with higher economic values by using the current inputs actively and 
not fiddling them away. The companies, while they are sustaining their transactions, shall 
progressively improve and shall take the necessary precautions that will maximize their 
efficiencies in order to maintain their continuity, to provide a steady growth and to climax 
their profits which is the most basic purpose of all.  
Likewise each establishment has predetermined targets, companies involved in gold 
production sector have also predetermined objectives. For accomplishing these objectives, 
evaluation of the fact that to what extent are the transactions active and whether the services 
are performed in compliance with the predetermined targets and standards shall be 
implemented. It is possible to define the evaluation of the compliance between the goods 
and services provided by the firms and predetermined targets and standards as an analytical 
process. Multiple Criteria Decision Making (MCDM) methods are prevalently used for 
efficiency analysis in recent years. Such methods are the alliance of analytical methods that 
evaluate a wide range of alternatives in accordance with a series of criteria. MCDM is used 
for choosing the most appropriate alternative or for arraying each other according to a 
number of criteria. These methods are used in numerous fields such as group decision making, 
planning of human resources, production, education, health, financing, capital investment, 
etc. In consequence of efficiency analysis, lacks and needed improvements of the firms are 
revealed. Establishments recognize their weak and strong points as a result of these 
inferences obtained, and they become able to ground their futuristic strategies upon these 
analysis.  
Within the scope of present study, efficiency of six companies that have been active in Borsa 
Istanbul Corporation (BIST) and operating particularly in gold mine hoisting field between the 
years of 2008 – 2015 are analyzed through the method of EATWOS (Efficiency Analysis 
Technique with Output Satisficing) which is one of the MCDM methods. In the first part of the 
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study; numeric data in relation to mining sector and brief information about the importance 
of performance measurement are given, and in the second part of the study; literature review 
is performed. In the third part of the study; method used within the context of efficiency 
measurement is introduced and in the fourth part, moreover; implementation and findings 
are presented. In conclusion part, the study is evaluated by general means and suggestions 
for researchers are rendered.  
 
2. Literature Review 
Saranga (2009) examined 50 corporations that produce spare parts for automobiles in India 
with the method of Data Envelopment Analysis (DEA). According to this study, it is resulted 
that short-term effectiveness of working capital net increases operational efficiency in 
industry. Liu and Wang (2009) measured the performance of firms that manufacture printed 
circuits in Taiwan through DAE and it was found that aforementioned firms had been 
maintaining their activities in an unproductive way. Ertuğrul and Karakaşoğlu (2009) used 
TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) and Fuzzy Analytic 
Hierarchy Process (FAHP) methods in their studies in an integrated way and evaluated 
financial performances of cement companies who were active in BIST. Wang (2008) calculated 
performance measurements of domestic air operators in Taiwan. Data collected with the use 
of grey relational analysis and ratio analysis in the study are evaluated through fuzzy analytic 
hierarchy process methods. Dumanoğlu (2010) evaluated financial performances of cement 
companies active in BIST between the years of 2004 – 2009 through TOPSIS method. In 
consequence of this measurement, it was found that certain establishments hold their own 
in performance gradation in a steady way.  Karğın (2010), in his study, analyzed financial 
performances of 26 textile establishments registered to BIST through the use of financial 
ratio, FAHP and TOPSIS methods.  Altın (2010) measured fiscal activities of 142 companies 
registered to BIST industrial index belonging to the year of 2008 with DAE. It was identified 
that 44 of those companies were effective by aforementioned period. Ozer et al. (2010) 
measured effectiveness of establishments in food and drink sector that were active in 2007 – 
2008 in BIST through DAE, clustering analysis and TOPSIS methods, and compared the results 
that were obtained in consequence of each method. It was determined that results of analysis 
showed variance between companies in accordance with each of three methods. Türkmen 
and Çağıl (2012) analyzed financial performance of 12 firms that are registered to BIST, active 
in information sector between years of 2007 – 2010 by using financial statements and TOPSIS 
method. Within the study, eight financial ratios were used and performances of companies 
were measured in accordance with aforementioned ratios. Uygurtürk and Korkmaz (2012) 
measured performances of 13 main metal industry companies active in BIST by basing upon 
8 criteria, with respect to 2006-2010 periods. It was revealed that performances of 
establishments show differences according to different years. Soba et al. (2012) performed 
performance evaluation and effectiveness measurement of 26 establishments active in the 
sector of stone and land sector and 28 establishments active in metal furniture, machine and 
tool manufacturing sector, through the methods of DEA and TOPSIS. In consequence of this 
study, it was found that costs of energy use of those establishments which had been active in 
sectors based on stone and land with sectors based on metal furniture, machine and tool 
manufacture were high. Tosunoğlu and Uysal (2012) analyzed effectiveness of firms taking 
place in ISO 500 within the scope of manufacturing sector with foreign capital share within 
the borders of BIST through DEA method with respect to the data belonging to the year of 
2009. It was identified that 0 of those 29 inspected firms had been working effectively. Özbek 
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(2015a) analyzed efficiency of individual retirement companies between the years of 2010 – 
2014 through EATWOS method in three different ways. According to the first implementation, 
it was seen that performances of companies with the names of ANADOLU, VAKIF and ZİRAAT 
were higher. In the 2nd implementation, companies with the name of ALLIANZ, ANADOLU, 
AVIVASA, CIGNA, GARANTİ, VAKIF and ZİRAAT were continuing their transactions in an 
efficient way. Within the scope of third implementation, moreover, ALLIANZ, AVIVASA, 
GARANTİ and VAKIF companies were specified as performing in an effective way. Bakırcı et al. 
(2014) tried to evaluate the financial performance of 14 firms that are active in BIST between 
the years of 2009 – 2011 in the sector of iron steel and metal industry by DEA and TOPSIS. In 
consequence of the analysis, it was indicated that four firms had been carrying on their 
activities in an effective way. Özbek (2015b) evaluated the activities of public banks that 
belong to the term of 2005 – 2014 through Operational Competitiveness Rating (OCRA) and 
Analytic Hierarchy Process (AHP) methods. It was determined that Vakifbank had the highest 
effectiveness level until the year of 2012, and it was designated that Ziraat Bank had become 
effective by this year. Akbulut and Rençber (2015) compared three-year financial 
performance to market / book value of 32 establishments active on BIST in sector of 
manufacture between the years of 2010 – 2012. Within the scope of the analysis, 10 variables 
were used for the measurement of financial performances, while market / book value ratios 
were used for stock market performances. This study designated 5 establishments with the 
highest financial performance levels and 3 establishments with the lowest financial 
performance levels. In the second part of the study, moreover, financial performances of the 
establishments were compared to the stock market performances. When the results of the 
analysis were compared to each other, it was identified that all findings share similarities with 
each other. Özbek (2015c) measured the effectiveness of 32 deposit banks between the years 
of 2011-2014 through the use of OCRA method and it was determined that Yapi Kredi Bank 
was the most effective bank. While the number of branches, the number of personnel, 
deposit Money and interest expenses represented input criteria, loan and receivables, 
interest receipts and other incomes represented output criteria. Ömürbek and Mercan (2014) 
evaluated the sector of manufacturing that was divided into 22 sub-sectors in accordance 
with nine specified criteria in compliance with TOPSIS and ELECTRE (Elimination and Choice 
Translating Reality) methods by financial means. In consequence of the evaluation, coking 
coal and refined petroleum products manufacturing sectors had become the first one through 
both methods. Özbek (2015d), evaluated efficiency of 9 deposit banks with foreign capital 
between the years of 2005 – 2014 through the methods of Simple Additive Weighting (SAW), 
MOORA (Multi-Objective Optimization by Ratio Analysis) and OCRA. According to these three 
methods, Finansbank and Denizbank were determined as the banks with the highest 
performance levels. Banks were evaluated in accordance with 6 criteria as deposit, capital, 
workforce, credits, interest receipts and non-interest revenues.  
  
3. Method 
3.1. Eatwos 
EATWOS is an efficiency analysis method which leads Decision-Making Unit (DMU) towards 
satisfying solutions instead of optimum solutions beyond measuring the maximum yield 
between the inputs and outputs. It is a new technique developed in the year of 2006 by Peters 
and Zelewski (2006) by basing upon the term satisficing coined by Simon. The term of 
satisficing is an idea that means individuals tend to search for satisfactory solutions rather 
than optimal solutions (Peters and Zelewski 2006). This method was implemented on the 
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measurement of the efficiency of heat treatment furnaces and supply chain by the authors 
who had developed (Peters and Zelewski 2006; Peters et al. 2012). Additionally, Bansal et al. 
(2014) had used this method within the scope of the evaluation of suppliers, Özbek (2015a, 
2015e, 2015f) had used this method within the scope of the evaluation of the efficiency 
analysis of individual retirement companies and non-governmental organizations (NGO) and 
Kumar et al. (2016) had used this method within the scope of the evaluation of success rating 
of the footballers who had played in Indian Super League in the season of 2013.  
 
The general EATWOS procedure is described as below (Peters & Zelewski 2006) 
Determination of the inputs and outputs to be taken into account is the first step. In addition, 
the DMUs to be measured should be determined by the decision maker. Next, as the EATWOS 
requires, the decision maker has to establish the output quantities 𝑦𝑖𝑗 as well as the input 

quantities 𝑥𝑖𝑘 for all DMUs. So, the quantities 𝑦𝑖𝑗 of all outputs j (𝑗 = 1,… , 𝐽) of all DMUs i (𝑖 =

1,… , 𝐼) have to be entered into the output matrix 𝑌. 
 

𝑌 = 

[
 
 
 
 
 
𝑦11

𝑦21

⋮
⋮
⋮

𝑦𝐼1

  𝑦12      

𝑦22

⋮
⋮
⋮

𝑦𝐼2

… 
 …  
⋮
⋮
⋮
…

𝑦1𝐽

𝑦2𝐽

⋮
⋮
⋮

𝑦𝐼𝐽 ]
 
 
 
 
 

                     𝑦𝑖𝑗 ∈ 𝑅≥0     ∀𝑖 = 1,… 𝐼,      ∀𝑗

= 1,… , 𝐽                                                          (1) 
 
As each column of this output matrix 𝑌 corresponds to an output j, each row corresponds to 
a DMU i. The way the input matrix 𝑋 is established is the same (Eq. 2) 
 

𝑋 =

[
 
 
 
 
 
𝑥11

𝑥21

⋮
⋮
⋮

𝑥𝐼1

  𝑥12      

𝑥22

⋮
⋮
⋮

𝑥𝐼2

… 
 …  
⋮
⋮
⋮
…

𝑥1𝐾

𝑥2𝐾

⋮
⋮
⋮

𝑥𝐼𝐾 ]
 
 
 
 
 

                        𝑥𝑖𝑘 ∈ 𝑅≥0     ∀𝑖 = 1,… 𝐼,       ∀𝑘 =

1,… , 𝐾                                                   (2)      
 
Similar to the process followed for the output matrix, each column of this input matrix 𝑋 
corresponds to an input k (𝑘 = 1,… , 𝐾), and each row corresponds to a DMU. Inputs and 
outputs must be cardinal measures, as EATWOS requires. 
EATWOS provides the chance to consider satisficing levels (SL) for outputs. This means that 
the decision maker is capable of determining a 𝑆𝐿𝑗  for each output j. In addition, the 

exogenous assessment of the relative importance weights 𝑣𝑗 of the outputs as well as the 

relative importance weights 𝑤𝑘 of the inputs must be carried out, as EATWOS requires (Peters 
& Zelewski 2006). A scoring technique or Analytic Hierarchy Process (AHP) can also help to 
determine the importance weights (Saaty 2004). 
 
Application of EATWOS without consideration of satisficing levels (Peters & Zelewski 2006) 
As the next step, EATWOS is applied without consideration of SL's. This way, SL's are ignored 
for all outputs. The output quantities 𝑦𝑖𝑗 are normalized first. The normalization of the output 

quantities takes place as in TOPSIS (Hwang & Yoon 1981). 
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∃𝑖      ∃𝑗     𝑦𝑖𝑗 ≠ 0:                                        𝑟𝑖𝑗 =
𝑦𝑖𝑗

√∑ 𝑦𝑖𝑗
2𝐼

𝑖=1

      ∀𝑖 = 1,… , 𝐼    ∀𝑗

= 1,… , 𝐽                                   (3𝑎) 
∀𝑖 = 1,… , 𝐼      ∀𝑗 = 1,… , 𝐽        𝑦𝑖𝑗 = 0:             𝑟𝑖𝑗

= 0                                                                                              (3𝑏) 
 
The normalization process gives the normalized output matrix 𝑅: 
 
𝑅

=

[
 
 
 
 
 
𝑟11

𝑟21

⋮
⋮
⋮

𝑟𝐼1

    𝑟12      

𝑟22

⋮
⋮
⋮

𝑟𝐼2

… 
 …  
⋮
⋮
⋮
…

𝑟1𝐽

𝑟2𝐽

⋮
⋮
⋮

𝑟𝐼𝐽 ]
 
 
 
 
 

                                                                                                                                                         (4) 

 
Then, for each output j, the maximum normalized output quantity 𝑟𝑗

∗ is determined on basis 

of the column vectors of 𝑟𝑗⃗⃗   of the normalized output matrix 𝑅. 

 
𝑟𝑗

∗

= 𝑚𝑎𝑥
𝑖

{𝑟𝑗⃗⃗ }                                                                                                                                                                           (5) 

 
The calculation of the distance measures 𝑜𝑝𝑖𝑗 for the outputs can be carried out on the basis 

of the matrix R and the maximum normalized output quantities 𝑟𝑗
∗. 

 
𝑜𝑝𝑖𝑗 = 1 − (𝑟𝑗

∗ − 𝑟𝑖𝑗)                                        ∀𝑖 = 1,… , 𝐼,        ∀𝑗

= 1,… , 𝐽                                                               (6) 
 
The distance measure 𝑜𝑝𝑖𝑗 suggests that the smaller the distance of 𝑟𝑖𝑗 to 𝑟𝑗

∗, the closer 𝑜𝑝𝑖𝑗 is 

to one. This distance measure is taken as output score. 
The normalization of the input quantities is the next step. This process is a similar one to the 
normalization of the output quantities. 
 

∃𝑖      ∃𝑘     𝑥𝑖𝑘 ≠ 0:                                                𝑠𝑖𝑘 =
𝑥𝑖𝑘

√∑ 𝑥𝑖𝑘
2𝐼

𝑖=1

      ∀𝑖 = 1,… , 𝐼    ∀𝐾

= 1,… , 𝐾                      (7𝑎) 
∀𝑖 = 1,… , 𝐼      ∀𝑘 = 1,… , 𝐾        𝑥 = 0:             𝑠

= 0                                                                                                 (7𝑏) 
 
So, the way the normalized input matrix 𝑆 is calculated is similar to way of the normalization 
of the output matrix. 
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𝑆

=

[
 
 
 
 
 
𝑠11

𝑠21

⋮
⋮
⋮

𝑠𝐼1

    𝑠12      

𝑠22

⋮
⋮
⋮

𝑠𝐼2

… 
 …  
⋮
⋮
⋮
…

𝑠1𝐾

𝑠2𝐾

⋮
⋮
⋮

𝑠𝐼𝐾 ]
 
 
 
 
 

                                                                                                                                                       (8) 

 
The determination of the minimum normalized input quantity 𝑠𝑘

∗ for each input k on basis of 
the column vectors 𝑠𝑘⃗⃗  ⃗  of the normalized input matrix 𝑆 is the following step. 
 
𝑠𝑘

∗ = 𝑚𝑖𝑛
𝑖

{𝑠𝑘⃗⃗  ⃗}                          ∀𝑘

= 1,… , 𝐾                                                                                                                       (9) 
 
The calculation of the distance measure for inputs can be done, then, by adding the respective 
value 𝑠𝑖𝑘 from the matrix 𝑆 to 1 and subtracting the minimum normalized input quantity 𝑠𝑘

∗. 
 
𝑖𝑝𝑖𝑘 = 1 + 𝑠𝑖𝑘 − 𝑠𝑘

∗                                         ∀𝑖 = 1,… , 𝐼       ∀𝑘
= 1,… , 𝐾                                                               (10) 

 
It can be concluded from this distance measure that the smaller the distance of 𝑠𝑖𝑘 to 𝑠𝑘

∗, the 
closer 𝑖𝑝𝑖𝑘 is to one. The distance measure 𝑖𝑝𝑖𝑘 must not be zero, so the value 1 is added. The 
distance measure 𝑖𝑝𝑖𝑘 is taken as input score, as it is done in the output score. 
In order to obtain an efficiency score for each DMU, the input distance measures (input score) 
and the output distance measures (output score) can be used.  
 

𝐸𝑖 =
∑ 𝑣𝑗 ∗ 𝑜𝑝𝑖𝑗

𝐽
𝑗=1

∑ 𝑤𝑘 ∗ 𝑖𝑝𝑖𝑘
𝐾
𝑘=1

                                                                          ∀𝑖

= 1,… , 𝐼                                                            (11) 
 
When 𝐸𝑖 of a DMU i is low, this means the efficiency is relatively lower than the other DMUs, 
while 𝐸𝑖 is high the efficiency is high. These efficiency scores allow preparing a rank order R 
of the efficiency of the DMUs by sorting the efficiency scores from high to low. 
 
Application of EATWOS with consideration satisficing levels (Peters & Zelewski, 2006) 
In this step, EATWOS with consideration of 𝑆𝐿𝑗 is applied for at least one of the outputs j with 

j ∈ {1, . . . , J). The way the outputs without SL's are treated is the same as described in the 
previous section. 
This model uses five logical constraints. This idea belongs to from Yan, Yu, and Cheng (2003). 
The following five constraints are applied for all outputs for which the decision maker 
determines SL's: 
 

(
𝑆𝐿𝒋 − 𝑦𝑖𝑗

𝑆𝐿𝑗
) + 𝑧1

≤ 1                                                                                                                                                       (12𝑎) 

(
𝑆𝐿𝒋 − 𝑦𝑖𝑗

𝑆𝐿𝑗
) ∗ 𝑧2

≥ 0                                                                                                                                                         (12𝑏) 
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𝑧1, 𝑧2

∈ {0; 1}                                                                                                                                                                         (13) 
𝑧1 + 𝑧2

= 1                                                                                                                                                                            (14) 

𝑎𝑖𝑗 =
𝑦𝑖𝑗

𝑆𝐿𝑗
∗ 𝑧2 + 1 ∗ 𝑧1

= 𝑓(𝑦𝑖𝑗)                                                                                                                                      (15) 

 
The constraints (12a) and (12b) are used to restrict the possible values of the logical variables. 
Constraint (13) describes the logical variables z1, z2 as binary variables. The duty of constraint 
(14) is that, in connection with constraint (13), only one of the logical variables can take the 
value one, while the other one takes the value zero. The possible values of the logical variables 
in constraint (15) are determined by using the constraints (12a), (12b), (13), and (14). 
If a 𝑆𝐿𝑗  is determined for the respective output, the normalized output quantities 𝑎𝑖𝑗  are 

obtained by applying the constraints (12a), (12b), (13), (14), and (15). These quantities are 
necessary for making up the normalized output matrix 𝐴. However, if no SL is established for 
an output j, the respective column vector 𝑎 𝑗 in the matrix 𝐴 is equal to the column vector  𝑟𝑗⃗⃗  

in the matrix R. 
 

𝐴

=

[
 
 
 
 
 
𝑎11

𝑎21

⋮
⋮
⋮

𝑎𝐼1

    𝑎12      

𝑎22

⋮
⋮
⋮

𝑎𝐼2

… 
 …  
⋮
⋮
⋮
…

𝑎1𝐽

𝑎2𝐽

⋮
⋮
⋮

𝑎𝐼𝐽 ]
 
 
 
 
 

                                                                                                                                                   (16) 

 
Next, the determination of the maximum normalized output quantity 𝑎𝑗

∗ is realized for each 

output j by taking the maximum value of each column vector 𝑎𝑗⃗⃗  ⃗.  

 
𝑎𝑗

∗ = 𝑚𝑎𝑥
𝑖

{𝑎𝑗⃗⃗  ⃗}                  ∀𝑗

= 1,… , 𝐽                                                                                                                                (17) 
 
The maximum normalized output quantity 𝑎𝑗

∗ is used to calculate the distance measures for 

outputs. This distance measure is calculated for all DMUs i and for all outputs j. 
 

𝑜𝑝𝑖𝑗
𝑆𝐿 = 1 − (𝑎𝑗

∗ − 𝑎𝑖𝑗)                  ∀𝑖 = 1,… , 𝐼                ∀𝑗

= 1,… , 𝐽                                                                         (18) 
 
An efficiency score is calculated for each DMU, as before. But this time, 𝐸𝑖

𝑆𝐿 incorporates the 
distance measures 𝑜𝑝𝑖𝑗

𝑆𝐿 in order for the SL's for the outputs to be considered. 

 

𝐸𝑖
𝑆𝐿 =

∑ 𝑣𝑗 ∗ 𝑜𝑝𝑖𝑗
𝑆𝐿𝐽

𝑗=1

∑ 𝑤𝑘 ∗ 𝑖𝑝𝑖𝑘
𝐾
𝑘=1

       ∀𝑖

= 1,… , 𝐼                                                                                                                            (19) 
 
By sorting the efficiency scores 𝐸𝑖

𝑆𝐿 from high to low, a rank order 𝑅𝑆𝐿 of the efficiency of the 
DMUs can be obtained once again. 
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4. Implementation and Findings  
With this study, efficiency analyses of 6 companies that are active in gold production sector 
between the years of 2008 – 2015 were performed in two different ways. Input and output 
factors that were used for the research were determined in compliance with the literature 
survey. Within the scope of the study; total assets, shareholder’s equities, foreign assets and 
number of employees represented input factors, while net sales and net profits represented 
the output factors. In the study, data sent by the companies that are active in BIST to the PDP 
were used. Data covering 2008 – 2015 periods in accordance with specified input and output 
factors of companies are given in Annex 1.  
EATWOS method was implemented in two different ways, both by taking SL's into 
consideration and not taking SL in consideration. While the weight of each output factor was 
determined as 0,5 within the scope of both implementations; factor weights of total assets, 
shareholder’s equities and foreign assets are determined as 0,3 and the number of 
employees was determined as 0,1.  
Efficiency values and ratings obtained in accordance with these values which were 
determined in consequence of implementation of EATWOS method by excluding SL are given 
in Table 1. Additionally, distribution graphic which is shown in Figure 1 was originated by using 
these findings. 
 
Table 1:  
Efficiency Values and Gradation according to EATWOS Method 
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When Table 1 and Figure 1 are evaluated as integrated, it is seen that KOZAL Company was 
the company that had the highest efficiency level for 2008 – 2015 years, and it is seen that 
IHMAD Company was the company that had the lowest efficiency level.  
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Figure 1: Distribution Graphic 
 
When the graphic presented in Figure 1 is viewed, it is observed that although KOZAL 
Company had been pointing the highest performance among all firms, there is a slight 
decrease in its efficiency by the year of 2010. PRKME firm which is in the 2nd place in 2008 
could not perform the same success in 2009 and regressed to 5th line. Although PRKME had 
come across to a serious performance loss between 2008 and 2009, this circumstance had 
the tendency of improving from the year of 2009 to 2011, however, this performance could 
not become permanent and it is stated that it had a slight performance decrease by the year 
of 2011 until 2015. METAL firm had carried its performance which is stated in the 3rd line in 
2008 to a better level in the years of 2010 and 2011. Nevertheless, it could not maintain its 
success and it was seen that it encountered a great performance loss in 2012, and degraded 
within the scope of the gradation. It was also identified that IPEKE and KOZAA companies 
obtained the most successful performance after KOZAL firm in the name of all years. Provided 
that the performance of METAL firm between the years of 2010 and 2011 is not considered, 
these firms generally shared 2nd and 3rd place within the scope of the list. In consequence, 
between the years of 2008 and 2015, no significant change was observed in performances of 
IPEKE and KOZAA firms. However while these firms performed a relative performance 
increase until 2011, it is also seen that they had a slight tendency of degrading after that year. 
For IHMAD Company, moreover, it is observed that there had been an increase in 
performance level by the year of 2008 until 2011, and there had been a degrading tendency 
by the year of 2012.  
Efficiency values and ratings obtained in accordance with these values which were 
determined in consequence of implementation of EATWOS method by including SL values are 
given in Table 3. Additionally, distribution graphic which is shown in Figure 2 was originated 
by using these findings. SL values considered within the scope of implementation are given in 
Table 2. SL values are designated for net sales and net profit. SL values are formed by 
averaging positive values of the companies belonging to the related year.  
 
 
 
 
 

2008 2009 2010 2011 2012 2013 2014 2015

IHMAD IPEKE KOZAA KOZAL METAL PRKME
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Table 2:  
Satisficing Level Values 
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Table 3:  
Efficiency Values and Gradation according to EATWOS Methods through the Use of SL Values 
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Figure 2: Distribution Graphic through the Consideration of SL 
 
When Table 3 and the graphic presented in Figure 2 are viewed, it is observed that KOZAL 
Company had the highest performance level. This company was followed by IPEKE and KOZAA 
companies. Between 2008 and 2015, no significant change was observed within the scope of 
performances of IPEKE and KOZAA firms. Despite the fact that PRKME Company encountered 
a serious performance loss by the year of 2018 until 2009, this circumstance performed a 

2008 2009 2010 2011 2012 2013 2014 2015

IHMAD IPEKE KOZAA KOZAL METAL PRKME
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tendency of improving by the year of 2009. Although METAL firm increased its 4rd-graded 
performance in the years of 2010 and 2011, it could not continue this success and had 
significant performance losses by the year of 2012. By means of all years, it is understood that 
IHMAD Company had the lowest performance levels.  
 
5. Conclusion  
Survival of the establishments in heavy competition environment depends on how much 
importance do they attribute to certain functions such as production, costing, profit, 
workforce, production Technologies, etc. by providing paying attention to the characteristics 
of the sector in which they carry their operations on. Parameters such as efficiency, 
effectiveness and performance are directly proportionate to the fact that to what extend do 
the establishments give importance to the aforementioned functions. The higher the 
economic value obtained at the end of production period means that the performance of the 
company is better. Rapid developments in production technologies force the companies to 
compete in a more complicated and a more uncertain environment. In our day when global 
competition has been increasing, establishments shall make use of their resources in the best 
way in order to make a difference between themselves and their rivals.  
With this study, 6 companies included in gold production field are comparatively analyzed 
through the use of financial data collected between the years of 2008 - 2015 with EATWOS 
method. Within the scope of the study, EATWOS method was implemented in two different 
ways, both by excluding and including SL. Total assets, shareholder’s equities, foreign assets 
and number of employees represented input factors, while net sales and net profits 
represented the output factors. 
In consequence of the analysis procured by considering SL, it was determined that KOZAL 
Company is the most and IHMAD Company is the least successful company. It was also found 
that KOZAL Company was followed by IPEKE and KOZAA by means of all years. It was seen 
that METAL and PRKME firms conducted an undulating performance, and they were less 
efficient when compared to first three companies by general means.  
On the other hand, in consequence of the analysis procured without considering SL, it was 
determined that IHMAD Company is the least successful company while KOZAL Company is 
the most successful company. It was also recognized that IPEKE and KOZAA companies 
remained right under the KOZAL Company. It was found that performance of METAL firm had 
significantly dropped down by the year of 2011. PRKME Company, moreover, is found out to 
have been keeping its performance by the year of 2011.   
According to comparative consequence of both methods, it was stated that KOZAL Company 
was the most successful company while IHMAD Company was the least successful company. 
It was seen that IPEKE and KOZAA companies shared 2nd and 3rd lines. It was determined 
that performance of PRKME company reached a plateau by the year of 2011 according to 
both analyses. IHMAD, PRKME and METAL companies need to take measures and become 
more efficient.  
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