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Abstract—Performance management consists of aligning 

individual objectives with organizational objectives. It is simply a 
matter of obtaining better organizational results by understanding and 
managing performance within an agreed framework of planned 
objectives, standards and requirements. The main elements of 
performance management are agreement, measurement, feedback, 
positive reinforcement and dialogue. Possible results of effective 
performance management can be stated as clarifying professional 
responsibilities and expectations, improving individual and collective 
productivity, developing employee capacities to their fullest extent 
through effective feedback and coaching, behavior management for 
align with the organization's core values, goals and strategy, provide a 
foundation for operational decisions on human capital, and improve 
communication between employees and managers. In this study, 
performance evaluation of a technology company that performs in the 
retail sector is conducted and the results are analyzed. 
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I. INTRODUCTION 
ERFORMANCE management can be defined as 

achieving better organizational results by understanding 
and managing performance within an agreed framework of 
planned objectives, standards and requirements. This process 
exists to establish a common understanding of what needs to be 
done for the management and development in the short and long 
terms.  

The main elements of performance management are 
agreement, measurement, feedback, positive reinforcement and 
dialogue. Performance management focuses on planning and 
improving future performance rather than a retrospective 
performance assessment. It operates as a continuous and 
evolving process, in which performance improves over time; 
and provides the basis for regular and frequent dialogues 
between managers and individuals on performance and 
development needs. It mainly concerns individual performance 
but can also apply to teams.  

In the literature, it is seen that many studies on performance 
evaluation have been carried out. In recent years, personnel 
evaluation ([1],[2]), project performance evaluation ([3], [4]), 
evaluation of logistics service providers ([5], [6]) supplier 
performance evaluation ([7], [8], [9]) are at the forefront. Data 
envelopment analysis ([10], [11], [12]) and decision making 
models were frequently used in performance studies ([13], [14], 
[15]). 
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In this study, performance evaluation of a technology 

company that performs in the retail sector is conducted. 12 
stores in the same region and category are selected, and data 
envelopment analysis (DEA), which solves the decision-
making problems that require considering multiple inputs and 
outputs to evaluate the efficiency scores of decision-making 
units, is employed for the evaluation. The rest of the study is 
organized as follows. In Section 2, Data Envelopment Method 
is briefly explained. The case study is illustrated in Section 3. 
Finally, conclusions are given in the last section. 

II. DATA ENVELOPMENT ANALYSIS 
The original data envelopment analysis (DEA) model, also 

named as the CCR model, proposed by Charnes et al. [16], 
computes the relative efficiency of a DMU by maximizing the 
ratio of its total weighted outputs to its total weighted inputs 
subject to the condition that the output to input ratio of every 
DMU be less than or equal to unity. The traditional DEA 
formulation can be represented as follows: 
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where 𝐸𝐽0 is the efficiency score of the evaluated DMU, 𝑢𝑟 is 

the weight assigned to output r, 𝑣𝑖  is the weight assigned to 
input i, 𝑦𝑟𝑗  is the quantity of output r generated and 𝑥𝑖𝑗  is the 
amount of input i consumed by DMU j, respectively, and 𝜀 is a 
small positive scalar.                                                                                                                                   

Formulation (1) has nonlinear and nonconvex properties, 
however, it can be transformed into a linear programming 
model via a transformation. The linear programming model for 
calculating the relative efficiency of a DMU is given in the 
following set of equations. 
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While conventional DEA – CCR Model has many positive 

aspects in terms of efficiency measurement, it also has some 
shortcomings.  Many new approaches / models have been 
proposed in order to overcome these disadvantages.  

One of the shortcomings of conventional DEA model is that 
it assigns unrealistic weights to the inputs and outputs to 
produce high efficiency score for the evaluated DMU and 
therefore the number of efficient DMUs can be quite high.  
Mimsum and minimax efficiency models [17] are two of the 
proposed models which are developed to overcome this 
problem. Minsum efficiency model aims to minimize the sum 
of the deviations from efficiency for each DMU and represented 
as follows: 
 

min 𝑀 
                                                                         
 
subject to                     (3)                                                                                                                
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where dj is the deviation from efficiency for DMUj, (i.e. dj = 
1 – Ej when Ej is the efficiency score of DMUj), and M  is the 
maximum deviation from efficiency. 

Likewise, minsum efficiency is to minimize the total 
deviation from efficiency [17]. The resulting model is as 
 
 
 
 
 
 

min ∑ 𝑑𝑗

𝑛

𝑗=1

 

                                        
                             
subject to                           (4)                                                                                                             
 

∑ 𝑣𝑖

𝑚

𝑖=1

𝑥𝑖𝑗0
= 1, 

∑ 𝑢𝑟

𝑠

𝑟=1

𝑦𝑟𝑗 − ∑ 𝑣𝑖

𝑚

𝑖=1

𝑥𝑖𝑗 + 𝑑𝑗 = 0, ∀𝑗, 

𝑢𝑟 , 𝑣𝑖 , 𝑑𝑗 ≥ 0, ∀𝑟, 𝑖, 𝑗. 
 

 
Throughout the literature, common-weight DEA-based 

models have been proposed in order to avoid the shortcomings 
of classical DEA models. These models provide a common 
evaluation for all DMUs and do not require subjective 
assessment to determine input and output weights. Hence, the 
discriminating power is improved that restricts the selection of 
input and output weights in favour of respective DMUs [18]. 

Sun et al. [19] employed the following linear programming 
model that results in super efficiency scores for DMUs. 
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where 𝑥max = max{𝑥𝑖𝑗|𝑗 = 1, … . , 𝑛}, i=1,2,…,m and 
𝑦min = min{𝑦𝑟𝑗|𝑗 = 1, … . , 𝑛},    r=1,2,…,s. 

III. CASE STUDY 
In this study, performance evaluation of a technology 

company that performs in the retail sector is conducted. 12 
stores in the same region and category are selected. Employee 
numbers, sales amounts, customer evaluation scores, turnovers, 
working hours and similar data are collected and the 
performance of stores are evaluated employing the models 
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given in Section 2. 
The input and output data are given in Table 1 and the results 

of the DEA methodologies are provided in Table 2-5.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2. Results of CCR model 
 

Stores CCR CCR - Rank 

1 0.857420 10 
2 1 1 
3 0.937679 6 
4 1 1 
5 0.925862 7 
6 0.858249 9 
7 0.838657 12 
8 1 1 
9 0.975688 5 

10 1 1 
11 0.853643 11 
12 0.915772 8 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 3. Results of minimax model 
 

Stores Minimax Minimax - Rank 

1 0.818009 8 
2 0.989728 2 
3 0.852544 6 
4 1 1 
5 0.866138 4 
6 0.760919 9 
7 0.710443 11 
8 0.889136 3 
9 0.862459 5 

10 0.832174 7 
11 0.714518 10 
12 0.687292 12 

 
 
 
 
 
 
 
 
 
 

Table 1. Input and Output Data 
 

Stores 

Inputs Outputs 

Employee 

number 

Area of the 

store (m2) 
Total premium NPS 

Conversion 

rate 
Total turnover 

1 60 3542 ₺100697.33 52.13 0.12 ₺1317523.58 

2 32 1866 ₺66934.26 51.38 0.06 ₺9028861.46 

3 41 3114 ₺95236.95 51.01 0.07 ₺10847285.92 

4 43 2824 ₺63058.25 51.92 0.15 ₺12010550.56 

5 29 2121 ₺38450.87 49.27 0.10 ₺7027468.57 

6 27 2415 ₺29992.94 58.26 0.09 ₺5421230.97 

7 34 2613 ₺88856.25 60.52 0.14 ₺7104473.45 

8 31 2010 ₺78222.24 49.60 0.24 ₺7945112.71 

9 31 2364 ₺70617.73 60.08 0.13 ₺7773632.54 

10 18 1253 ₺7618.37 48.14 0.10 ₺4058008.19 

11 37 3783 ₺19876.83 51.63 0.16 ₺7306513.52 

12 24 2762 ₺33944.39 50.49 0.10 ₺5366156.74 
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Table 4. Results of minsum model 
 

Stores Minsum Minsum - Rank 

1 0.792747 11 
2 1 1 
3 0.912876 7 
4 1 1 
5 0.925862 6 
6 0.834998 9 
7 0.81593 10 
8 1 1 
9 0.960615 5 

10 1 1 
11 0.792528 12 
12 0.907926 8 

 
 

Table 5. Results of Sun et al. [19] model 
 

Stores Sun et al. [19] 
Sun et al. [19] 

Rank 

1 2.148211 7 
2 3.101503 1 
3 2.076998 9 
4 2.468384 4 
5 2.342751 6 
6 1.983896 10 
7 2.101595 8 
8 2.63212 3 
9 2.42473 5 

10 3.039033 2 
11 1.377373 12 
12 1.595253 11 

 
According to the results of CCR model, stores 2, 4, 8, and 10 

are efficient, but CCR, minimax, and minsum models do not 
provide full ranking of the stores. However, the model proposed 
by Sun et al. [19] gives full ranking of the stores and it identified 
store 2 as the most efficient store, which is followed by stores 
10 and 8. 

IV. CONCLUSIONS 
In a globalizing world where competition and change are 

fast, customer needs are changing every day. The ability of 
companies to sustain their existence in this complex structure 
depends on their understanding of environmental changes and 
their adaptation to these changes. On the other hand, the level 
of knowledge and skills of employees is increasing and 
employees are expected not only to do their jobs but also to 
think and make decisions. Performance management system is 
considered as the most important management systems in order 
to achieve the goals of the companies.  

In this study, performance evaluation of a technology 
company that performs in the retail sector is conducted. First 
classical CCR method is employed to determine the efficient 

stores. Employee number, area of the store and total premium 
are considered as inputs whereas NPS, conversion rate and total 
turnover are supposed as outputs of the model. CCR model 
dichotomized stores as efficient and inefficient but it did not 
provide full ranking of the stores. Common-weight DEA-based 
model introduced by Sun et al. [19] is utilized for ranking the 
stores and store 2 is determined as the most efficient store, 
which is followed by stores 10 and 8. 
 

ACKNOWLEDGMENT 
This work is financially supported by Galatasaray University 

Research Fund Grant Number FBA-2020-1024. 
 

REFERENCES    
[1] Parades, B., Santos, D., Del Olmo, S. et al. (2019). “The evaluation of 

candidates in a personnel selection Process: Preference for experience 
over potential in unfavorable context”, Anales de Psicologia, 35 (3), 514-
520. 

[2] He, X. (2019). “Group decision making based on Dombi operators and its 
application to personnel evaluation”, International Journal of Intelligent 
Systems, 34 (7), 1718-1731. 

[3] Brelih, M., Rajkovic, U., Ruzic, T. Et al. (2019). “Modelling decision 
knowledge for the evaluation of water management investment projects”, 
Central European Journal of Operations Research, 27 (3), 759-781. 

[4] Chatterjee, K., Zavadskas, E. K., Tamosaitiene, J., et al. (2018). “A 
Hybrid MCDM Technique for Risk Management in Construction 
Projects”, Symmetry-Basel, 10 (2), 46. 

[5] Zarbakhshnia, N.,  Soleimani, H.,  Ghaderi, H. (2018). “Sustainable third-
party reverse logistics provider evaluation and selection using fuzzy 
SWARA and developed fuzzy COPRAS in the presence of risk criteria”, 
Applied Soft Computing, 65, 307-319. 

[6] Narkhede, B. E., Raut, R., Gardas, B. et al. (2017). “Selection and 
evaluation of third party logistics service provider (3PLSP) by using an 
interpretive ranking process (IRP)”, Benchmarking-an International 
Journal, 24 (6), 1597-1648. 

[7] Prashanth, K. D., Parthiban, P., Dhanalakshmi, R. (2020). “Evaluation of 
the Performance and Ranking of Suppliers of a Heavy Industry by 
TOPSIS Method”, Journal of Scientific & Industrial Research, 79 (2), 
144-147. 

[8] Dos Santos, B. M., Godoy, L. P. (2019). “Performance evaluation of green 
suppliers using entropy-TOPSIS-F”, Journal of Cleaner Production, 207, 
498-509. 

[9] Liu, Y., Eckert, C., Yannou-Le B. G. et al. (2019). “A fuzzy decision tool 
to evaluate the sustainable performance of suppliers in an agrifood value 
chain”, Computers & Industrial Engineering, 127, 196-212. 

[10] Sun, J., Xu, S., Li, G. (2020). “Analyzing sustainable power supply chain 
performance Evidence from China's provincial regions”, Journal of 
Enterprise Information Management, early access. 

[11] Zhou, X., Wang, Y., Chai, J., et al. (2019). Sustainable supply chain 
evaluation: A dynamic double frontier network DEA model with interval 
type-2 fuzzy data”, Information Sciences, 504, 394-421. 

[12] Zhu, S., Li, D., Feng, H., et al. (2019). “AHP-TOPSIS-Based Evaluation 
of the Relative Performance of Multiple Neighborhood Renewal Projects: 
A Case Study in Nanjing, China”, Sustainability, 11 (17). 

[13] Li, X. K., Wang, X. M., Lei, L. (2020). “The application of an ANP-Fuzzy 
comprehensive evaluation model to assess lean construction management 
performance”, Engineering Construction and Architectural Management, 
27 (2), 356-384. 

[14] Wu, J., Wang, H., Wang, W., et al. (2019). “Performance evaluation for 
sustainability of wind energy project using improved multi-criteria 
decision-making method”, Journal of Modern Power Systems and Clean 
Energy, 7 (5), 1165-1176. 

[15] Yang, C. M., Chen, K. S., Hsu, T. H., et al. (2019). “Supplier Selection 
and Performance Evaluation for High-Voltage Power Film Capacitors in 
a Fuzzy Environment”, Applied Sciences-Basel, 9 (23), 5253. 

  ISSN: 2692-5079

Volume 2, 2020 37



[16] A. Charnes, W. W. Cooper, and E. Rhodes, “Measuring the efficiency of 
decision making units,” European Journal of Operational Research, vol. 
2, no. 6, pp. 429–444, Nov. 1978. 

[17] X.B. Li, G.R. Reeves, “A multiple criteria approach to data envelopment 
analysis”, European Journal of Operational Research, Vol. 115, pp. 507-
517, 1999. 

[18] E.E. Karsak, S.S. Ahiska, “Practical common weight multi-criteria 
decision-making approach with an improved discriminating power for 
technology selection”, International Journal of Production Research, 
Vol. 43, No. 8, pp. 1537-1554, 2005. 

[19] Sun, J., Wu, J., Guo, D. (2013). Performance ranking of units considering 
ideal and anti-ideal DMU with common weights., Applied Mathematical 

Modelling, 37 : 6301-6310. 
 

 

  ISSN: 2692-5079

Volume 2, 2020 38




