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Abstract

This paper develops a multi-criteria decision making method (MCDM) method to evaluate the em-
ployee performance in a logistics company. Analytic Hierarchy Process (AHP) is used for the weights
of criteria and employees. Technique for order preference by similarity to an ideal solution (TOPSIS)
is used for ranking the overall performance of the employees. Result shows that the proposed
method is a generalized method and is applicable for the performance appraisal problem.
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1. Introduction

The logistic industry is getting more and more competitive in today’s global environment due to the increasing
competition of globalization and the success of the logistics industry depends on the high human productivity.
Human resource management is of great importance for a logistic company. Employee performance appraisal is
an important aspect of human resource management. It is designed to assess each employee’s contribution to the
company. In addition, it is a periodic process that assesses an individual employee’s job performance and prod-
uctivity with regard to certain established criteria and organizational objectives. Hence, it is important for a lo-
gistic company. For example, appropriate appraisals not only give the employees an opportunity to contemplate
their performance at work but also provide feedback on employee job performance. Moreover, individual em-
ployees are considered as well, such as organizational accomplishments, citizenship behavior, strengths and
weaknesses, potential for future improvement, etc. Overall, employee evaluations are used by a company to rate
employees and decide how they perform in their positions for the purposes of adjusting their salaries.

Islam and Rasad (2006) [1] present a paper using Analytic Hierarchy Process (AHP) to evaluate employees’
performances based on quantity of the work, organization, commitment, teamwork, communication and external
factors. Each of these criteria has been divided into 3 subcriteria. 294 employees are evaluated on the subcriteria.
Overall ranking of the employees has been obtained using the absolute measurement procedure of AHP. Giing6
et al. (2009) [2] proposed a personnel selection system based on Fuzzy Analytic Hierarchy Process (FAHP). The
FAHP is applied to evaluate the best adequate personnel dealing with the rating of both qualitative and quantita-
tive criteria. The result is compared with results produced by Yager’s weighted goals method. Moreover, a prac-
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tical computer-based decision support system is also introduced to provide more information. Li and Li (2011)
[3] investigated the evaluation problems for Chinese college teacher performance appraisal system. By utilizing
some operational laws of uncertain variables, they extended the TOPSIS method to evaluation problems for
Chinese college teacher performance appraisal system in uncertain setting. Xion et al. (2012) [4] proposed a
model of engineering R & D staff performance appraisal model. They first consider the work characteristics of
the engineering R & D staff, design performance indicators based on morality, ability, diligence, and perfor-
mance, and then use AHP to determine the weight of every index; then, fuzzy evaluation method is used to de-
sign performance appraisal model, to overcome the issue of quantifying the engineering R & D performance.
Empirical research demonstrates performance appraisal model that is feasible and practical.

Analytic Hierarchy Process (AHP) is a powerful tool widely used for evaluating and ranking complex deci-
sion problems and is a multi-attribute decision making method proposed by Satty in 1971 [5]. AHP is used to
deal with complex problems in system engineering. In this research, AHP is used for employee performance ap-
praisal.

2. Methodology
2.1. Analytic Hierarchy Process

The main ideal of AHP is that it derives ratio scales by pairwise comparisons of criteria. It uses a qualitative
concept to decompose a complex problem into a structured decision hierarchy and enable a decision maker to
structure a MCDM problem visually in the form of an attribute hierarchy. First, one needs to decompose their
decision problem into a more easily hierarchy of sub-problems, and each can be analyzed independently. After
the hierarchial structure of the problem is finished, the next step is to use pairwise comparison to evaluate its
elements and determine the priority. The decision maker uses a nine point scale to assess the priority score. The
procedure focuses on two factors at a time and their relation to each other with the scores 1, 3, 5, 7, and 9. The
score 1 refers to equal importance, 3 refers to slight more importance, 5 refers to strong more importance, 7 re-
fers to very strong importance and 9 denotes extremely more importance. The scores of 2, 4, 6, and 8 are inter-
mediate scores between the two judgments. If there are n attributes and m alternatives, the matrix judgment will
lead to an n x m matrix and there are n x m (m — 1)/2 pairwise comparisons to be performed. After the pairwise
comparison matrix is calculated, the contribution of each alternative to the overall goal needs to be computed.
Satty (1977) [5] ustilized the maximal eigenvalue method to find the value vector of w. The exact values of w1,
w2, ..., wn are computed and finally normalized as follows:

wl+w2+...+wn=1 @)

The consistency property of the matrix needs to be checked to ensure the consistency of judgments in the
pairwise comparison. Both the consistency index (C.I.) and consistency ratio (C.R.) are defined as follows:

Cl= L(AM —n) (2)
n-1

ey - The maximal eigenvalue;
n: The number of items being compared in the matrix.
The closer the C.I. value is to 0, the greater the consistency and acceptable. The C.I. value less than 0.1 is

general acceptable. After checking the consistency index, the consistency ratio is then examined.
C.L
CR.=— 3
R.L @

R.I. = The average consistency index.
when C.R. <0.1, the weights obtained by the eigenvalue method are acceptable.

2.2. TOPSIS

Hwang and Yoon presented the TOPSIS (technique for order preference by similarity to an ideal solution) in
1981 [6]. It is a MCDM method. Based on the technique, the most preferred alternative should not only have the
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shortest distance from the positive idea solution but also has the farthest distance from the negative idea solution.
An ideal solution is the solution that collects the ideal levels in all considered attribute. The method is presented
in the following steps (Yoon and Hwang, 1995) [7]:

1) Normalize the decision matrix.

Vi :xij/ /ij s i=10L,2,..,mj=1,2,..,n “)
i=1

2) Form the weighted normalized decision matrix.
3) Calculate the Positive-Ideal (PIS) and Nergative-Ideal Solution (NIS).

5

at= (v, Vs Ve, vi3={(maxv,|j e D)}, { (minv, | € k1) i=1,...,m} O)
A== (V] Vs s s V) v, }={ (minv, |j € JD)},{ (maxv,|j € k2)|i=1,...,m} (6)

where k1 belongs to benefit attribute, and k2 belongs to cost attribute.
4) Calculate the distance between each alternative and PIS.

= L E X J ’

5) Calculate the distance between each alternative and NIS.

0= B0 L2 =i, ®
= ‘ ’

6) Calculate the similarities to PIS.
¢, =b /(b +b), i =1,2,., m ©)

=0, a, =a-, ¢, =1when g, =at.

i

where 0<c <1, ¢

i

7) Rank the preference order.

3. Empirical Study

An employee performance evaluation has been conducted in a logistic company. In the performance evaluation
problem, 10 decision makers (D1-D10) are formulated as a performance evaluation team to evaluate the perfor-
mance of the employees in a logistic company. The team decides to evaluate the performance of employees
based on four criteria-potential for future (A1), corporate business achievement (A2), organizational commit-
ment (A3) and working ability (A4) are to be evaluated with 6 logistics employees (E1-E6) in the evaluate
project.

The 10 decision makers compare the four criteria and 6 employees respectively by the pairwise comparisons.
After each decision makers’ pairwise comparisons matrix is finished, both C.I. and C.R. are examined. Results
show that both the C.I. and C.R. are acceptable. By the calculation process, we can get the weights of attributes.
Table 1 shows the weights of D1-D10 with regards to 4 attributes (A1-A4) and overall weight.

After the consistency test, the weights of criteria are calculated, individual’s judgment is integrated into group
judgment and the weights of attribute will be obtained. Table 2 shows the performance matrix of 6 employees.

After computing the weights of each criteria, TOPSIS is used to evaluate and compare all employees.

Firstly, the PIS (a+) and NIS (a—) are calculated:

a+=(0.036, 0.047, 0.045, 0.100) and a— = (0.024, 0.019, 0.022, 0.036)

And the distance between each alternative and PIS and NIS are calculated:

b’ =(0.029, 0.044, 0.060, 0.018, 0.023, 0.074) and b, = (0.046, 0.038, 0.025, 0.069, 0.052, 0.000)

Finally, the similarities to PIS is calculated.

¢, =(0.622,0.470,0.292, 0.797, 0.694, 0.000)

Based on the results, it shows that the performance evaluation of 6 employees is E4, E5, El, E2, E3, and E6.
In the evaluation case, employee 4 (E4) has the best performance and can be a candidate to be promoted to a

higher position.
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Table 1. Weights of each decision maker.

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10  Overall weight
Al 0.084 0.143 0.137 0.344 0.126 0.169 0.059 0.149 0.168  0.527 0.190
A2 0.136 0.111 0.289 0.400 0.130 0.074 0.110  0.180  0.406  0.282 0.212
A3 0.234 0.085 0.508 0.122 0.168 0.248 0253 0213  0.142  0.095 0.207
A4 0.546 0.662 0.067 0.134 0.576 0.510 0.578  0.458 0284  0.095 0.391

Table 2. Performance matrix.

El E2 E3 E4 E5 E6
Al 0.033 0.033 0.035 0.030 0.036 0.024
A2 0.042 0.047 0.037 0.030 0.037 0.019
A3 0.040 0.033 0.034 0.045 0.034 0.022
A4 0.072 0.058 0.042 0.100 0.082 0.036

4. Conclusion

It is important to evaluate the performance of employees in a logistics company. The evaluation process is a
MADM problem, since it involves a candidate employees based on multiple attributes. This paper proposes an
effective and simple method that combines both AHP and TOPSIS for the logistics company for employee per-
formance evaluation purposes. In the evaluate process, the AHP is used for the weight of attributes and perfor-
mance of each employees. The TOPSIS is used for the performance order. Results show that the model can be
used to evaluate the employees effectively. Future studies could apply this method to employee evaluation of
different industries.
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