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Abstract

In the current business activities characterized by technological integration, the role of salespeople remains
crucial as the frontline in enhancing product sales. Due to their contribution, it is imperative for companies to
evaluate their performance. This research proposes an evaluation model for salespersons using a multiple
criteria decision-making (MCDM) approach. Two MCDM methods, namely fuzzy AHP and EDAS, are
employed to determine the weight of evaluation criteria and rank 13 salespersons in a grocery store situated in
an Indonesian traditional market. This study considers seven criteria: revenue (Ci), honesty (Cy),
communication skills (Cs), empathy (Ca), extensive relationships (Cs), work motivation (Cg), and responsibility
and discipline (C7). Using fuzzy AHP, criteria C,, Cg, and Czare identified as the main priority. Subsequently,
the criteria weights are integrated into the EDAS calculation to rank the 13 salespersons. Salesman SP2, SP3,
and SP6 emerge as the top performers. This research provides an applicable evaluation model for decision-
makers in the store, enabling them to assess their salespeople not solely based on quantitative output but also
considering other criteria that may have a lasting impact.
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Abstrak

Dalam aktivitas bisnis yang serba memanfaatkan teknologi saat ini, peran salesman tetap relevan sebagai garda
terdepan untuk meningkatkan penjualan produk. Oleh karena pentingnya peran salesman, sangat penting sekali
bagi perusahaan untuk mengevaluasi kinerja salesman. Penelitian ini mengusulkan suatu model evaluasi
salesman dengan pendekatan multiple criteria decision-making (MCDM). Terdapat dua metode MCDM, yaitu
fuzzy AHP dan EDAS untuk menentukan bobot kriteria penilaian dan merangking 13 salesman di toko grosir
di suatu pasar tradisional di Indonesia. Di dalam studi ini, terdapat tujuh kriteria yang dipertimbangkan yaitu
pendapatan (Ci), kejujuran (C,), ketrampilan komunikasi (Cs), empati (C4), relasi dan jejaring (Cs), motivasi
(Ce), dan tanggungjawab — kedisiplinan (C;). Dengan menggunakan fuzzy AHP, kriteria C,, Cg, and Cs
merupakan Kriteria dengan kelompok prioritas utama. Selanjutnya, bobot kriteria diintegrasikan ke perhitungan
EDAS untuk merangking 13 salesman. Salesman SP2, SP3, and SP6 merupakan salesman dengan kinerja
terbaik. Penelitian ini mampu memberikan model penilaian salesman yang aplikatif bagi pengambil keputusan
di perusahaan sehingga mereka dapat menilai salesman tidak hanya dari aspek hasil kuantitatif, melainkan
kriteria-kriteria lain yang mungkin memberikan efek jangka panjang.

Kata kunci: EDAS, evaluasi kinerja, fuzzy AHP, salesman

INTRODUCTION guarantee the expected results due to under-

In today’s competitive business, performed salesmen (Arjun Nainggolan et al.,
salespeople are still considered relevant as the 2022). Consequently, the evaluation of
front line for promoting and increasing salesmen’s performance is crucial so that
product sales. They directly contribute to business owners can market their products
boosting product sales since they can provide more effectively and efficiently. This study
information and influencing consumers to aims to evaluate the performance of
purchase the offered products (Sekianti & salespersons in a grocery store situated in an
Saepullah, 2023). However, the presence of Indonesian traditional market. This case study
salesmen in a company may not necessarily was selected since the store has been relying
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on a number of salespeople to sell its product
to several community groups, especially
during peak seasons. Meanwhile, in practice
the business owner faces challenges due to
non-performing salesmen.

To evaluate the performance of
salespersons, the multiple criteria decision
making (MCDM) is applicable to solve this
issue. This method has been widely employed
by previous researchers to assess performance
in similar cases including new employee
recruitment process, employee evaluation, as
well as supplier ranking case. For instance,
Kurniawan et al. (Kurniawan et al., n.d.),
Sumarno et al. (Sumarno et al., 2021), and
Haddad et al. (M. et al., n.d.) have applied
MCDM to evaluate employee performance.
Kurniawan et al. (Kurniawan et al., n.d.)
developed the hybrid method BWM — Fuzzy
TOPSIS to assess employees in a pipe fitting
manufacturer in Yogyakarta. Sumarno et al.
(Sumarno et al., 2021) and Haddad et al. (M.
et al., n.d.) utilized the analytic hierarchy
process (AHP) to evaluate the performance of
personnel in the Ministry of Defense and the
UST Coast Guard, respectively. Furthermore,
several similar cases such as employee
selection and new personnel recruitment have
also been undertaken using various MCDM
methods. The Fuzzy AHP method was
employed by Zavadskas et al. (Zavadskas et
al., 2020) to rank the best supplier for steel
pipe. Another case proposed AHP to prioritize
criteria in selection and recruitment decision-
making in a manufacturing company (Fitriani,
2022). Meanwhile, POPOVIC (Popovié,
2021) employed the combination between
SWARA and CoCoSo to address personnel
selection  problem. Ozgoérmiis et al.
(Ozgormiis et al,, 2021) utilized a more
complex hybrid MCDM method, namely
Fuzzy Decision-Making Trial and Evaluation
Laboratory (DEMATEL), Fuzzy Quality
Function Deployment (QFD), and Fuzzy Grey
Relationship Analysis (GRA) to develop a
systematic approach for personnel selection
issue in a textile company situated in Turkey.
Somya and Wahyudi (Somya & Wahyudi,
2020) used the TOPSIS method to rank the
alternatives in the employee recruitment case
inan IT company.
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With regard to salespersons evaluation
problem, there were some papers which
proposed different MCDM approaches.
Setiawan and Yulistia (Setiawan, 2023)
applied the TOPSIS method to determine the
best employee who achieve the highest sales
in a cement industry. Meanwhile, the simple
additive weighting (SAW) has been utilized
by Andiyani et al (Andiyani et al., 2022) to
provide a recommendation for the best
salesman demonstrated in a digital printing
company. By using multiple criteria decision-
making (MCDM) method, this study
evaluates the performance of salespersons in a
grocery store situated in a traditional market
in Indonesia employing the fuzzy AHP and
distance from average solution (EDAS). The
fuzzy AHP method is utilized to identify the
evaluation criteria and to determine the
criteria weights, while the EDAS method is
used to rank the salesmen’s performance. The
former method is selected as it simplifies the
decision-making process into a structured
decision-making framework (Kurniawan et
al., n.d.). In contrast to previous papers, the
fuzzy numbers applied in this study overcome
ambiguity especially in assessing DMs
preference score. Furthermore, the AHP
method has been proven to have extensive
application in most MCDM problems (Li et
al., 2023; Kesuma et al., 2021). Meanwhile,
the EDAS method provides more stable and
consistent rank computation considering
different criteria weights. Additionally, EDAS
is characterized by its simplicity in
computation and faster calculations without
compromising accuracy (Suriady et al., n.d.-

a).

METHOD

To construct a salespersons evaluation
model, there are three main stages: identifying
assessment criteria, determining the weights
of criteria, and assessing the salesmen as
presented in figure 1. The determination of
criteria  weights and the assessment of
salesmen are carried out using the fuzzy
Analytic Hierarchy Process (AHP) and the
Evaluation based on Distance from Average
Solution (EDAS) methods, respectively. This
salesman evaluation model is demonstrated in



a grocery store located in an Indonesian
traditional market, involving owners and sales
managers as decision-makers.

Identifying decision-making
criteria

h 4

Computing

the criteria

weights using

v FAHP

Determining criteria weights
with geomean technique

Building pairwise comparison
matrix

h 4

Preparing the salespersons
dataset

Ranking the
Calculating average distance alternatives
using EDAS
v
Calculating the normalized
distance
v

Ranking the salespersons
based on the obtained ASi

Figure 1. The research framework

Fuzzy AHP

In this study, the fuzzy AHP method was
selected to overcome the limitation of
traditional AHP through the utilization of
triangular fuzzy numbers. The conversion of
crisp sets to fuzzy sets in fuzzy AHP addresses
the ambiguity inherent in pairwise comparison
scales, which are sometimes challenging for
the DMs to define. The computation process
of fuzzy AHP commences by transforming
crisp sets into fuzzy sets, followed by weight
calculation using the geometrical mean as
outlined in the subsequent steps (Kurniawan
etal., 2021).

a.  Defining the fuzzy traingular scales
Fuzzy  numbers  comprise  three
parameters: the lower bound (1), the mean (m),
and the upper bound (u). Table 1 presents the
corresponding fuzzy numbers for AHP,
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describing the conversion of Saaty’s fuzzy
scales based on linguistic definitions.

Table 1. Linguistic terms and the
corresponding TFENs (Chou et al., 2019)

Fuzzy
gaaty Definition Triangular
cale

Scale
1 Equally important (11,2
3 Weakly important (2,3,4)

5 Fairly important (4,5,6)

7 Strongly important (6,7,8)
Absolutely

9 important (9.9.9)

i Intermittent values gigg
between two .

6 adjacent scales (5.6.7)

8 (7,8,9

b. Developing the fuzzy  pairwise

comparison matrices
The matrix (1) for pairwise comparisons

illustrates the elements of df in AHP fuzzy

scales, denoting the k!"decision makers’
preference for the it"criterion over the
jthceriterion.
*® % K
dyydk,--din

A =|dzy - dy )
i,z d,
c. Calculating the fuzzy weight of criteria
The calculation of fuzzy weights can be
completed using equation (3) through the

geometrical technigue in equation (2).

_ - N1 .

n= (H?=1 dij) /n'l =12,..,n 2
W= O . OfR)" (3)
d. Calculating the average and the

normalized weight criteria

The normalized weight is determined by
calculating the criteria weight using equation
(4).

Mi _ w,Ow,D..0w,

(4)
®)

M,
N = — "t
VoMM ®..0M,

EDAS



The EDAS method is applied to rank
salesmen. The EDAS method is a distance-
based multiple criteria decision making
(MCDM) method with steps that follow
[17,18].

a. Computing the average
alternatives based on criteria.

moriio.

Av; =25 = on (6)
b. Calculating the average positive distance

(PDA) and the negative distance (NDA)

To calculate PDA and NDA, the
identified criteria are categorized into benefit
and cost criteria. As in this study all criteria
are considered as benefit criteria, therefore
equation (7) and (8) is utilized.
_ max (0,(rij—AV;))

value of

PDA;j = A, (7)
0,(AV-r;;
NDA; _ max(o(av;riy)) ij’ rip) 8)

i=1,.mj=1..,n
c. Calculating the weighted sum of PDA
and NDA
The weighted sum of PDA and NDA is
denoted by SPi and SNi, respectively.
SPi = 7=1PDAUW],1 = 1,...,m (9)
d. Calculating the normalized positive and

negative distance
SP;

NSP, = Max i (SP;) (11)
SN;
NSNi " Maxi (SN (12)

e.  Calculating the salespeople score

The performance scores for salespersons
Asi reflects their performance, enabling the
ranking process to determine the best-
performing salesman.
AS; = (NSP; + NSN;) (13)
RESULTS AND DISCUSSION
Identifying criteria

Firstly, there are seven identified criteria
for assessing the performance of company
salespersons, namely generated revenue (C1),
honesty (C2), communication skills (Cs),
empathy (C.), extensive relationships (Cs),
work motivation (Ce), and responsibility and
discipline (C;). These seven criteria are
considered as beneficial criteria. They were
derived from relevant literature reviews such
as criteria Cy, Cs, C4, and Cs, as well as
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interviews with decision-makers, including
criteria Cy, Cs, and C-. The three criteria added
through interviews with decision-makers
make the assessment process highly unique
and distinct from similar cases in the past.

Criterion C; represents the sales value
achieved by a salesperson. Criterion C; is
unique in nature as it is difficult to measure
due to its intangible characteristics, yet it
holds significant influence. Criterion Cs
encompasses communication skills and the
ability to influence buyers. Similar to criteria
C,, criteria C4, Cs, and C; are intangible
criteria that add points to a salesperson's
evaluation. For criterion C4, empathy is
considered as the ability to maintain
relationships with  customers, including
understanding consumer needs. Meanwhile,
criteria C¢ and Cy appear almost similar, with
Cs¢ emphasizing goal achievement and C;
highlighting responsibility and commitment
in executing planned targets.

Lastly, criterion Cs indicates the
relationships owned by salespersons to
support their performance. In this context,
relationships are often assessed as assets.
These seven criteria are applied to evaluate the
performance of 13 salespersons in the grocery
store.

Determining criteria weights using fuzzy
AHP

The next stage involves determining the
criteria  weights using fuzzy Analytic
Hierarchy Process (AHP). Decision-makers
are engaged to provide preference values for
pairwise comparisons of criteria using the
Saaty scale ranging from 1 to 9, where 1
signifies equal importance and 9 absolute
importance. The paired comparison results
between criteria, as displayed in the table
below, are expressed in linguistic scales. Once
the paired comparison matrix is constructed,
the elements of the initial decision matrix are
converted into triangular fuzzy numbers, as
illustrated in Table 2. Table 3 presents the
fuzzy weights and defuzzified weights, which
are subsequently integrated to rank the
performance of salespersons using the EDAS
method.



Tabel 1. Initial decision matrix
(source: DM’s judgment)

C: C C3 C4 Cs Csg Cy
¢ E I F I W S I
C, E W S F I A
Cs E W | F S
Cs E I F W
Cs E W F
Cs E I
C; E

Based on the obtained weights, the order of
criteria from the highest to the lowest weight
is as follows: C; > Cs > C3>Cs>Cy > Cy >
Cr.

According to the results, the decision-
maker highly values the aspect of honesty
possessed by salespersons, as this criterion is
a key element in achieving long-term success
and building trust with customers. Work
motivation occupies the second-highest rank
in the criteria evaluation. The high work
motivation of a salesperson is believed to have
a positive impact on performance, especially
in achieving sales targets. The third-highest

criterion is communication, indicating how a
salesperson can influence customers and build
solid relationships with them.

On the other hand, criteria C; (generated
revenue) and Cy (responsibility and discipline)
are the two least prioritized criteria. This is
intriguing because revenue is typically
considered a primary performance indicator
by various organizations, but in this case, the
decision-maker does not prioritize it as the top
criterion. Both criteria are seen as
consequential outcomes achievable if the
three criteria C,, Cs, and Cs are successfully
met. Meanwhile, criteria Cs and C, constitute
the second-priority group, possibly having
close connections with the top three criteria.

Ranking salespersons using EDAS

The final stage in this study is ranking the
performance of salespersons using the EDAS
method. To calculate EDAS, the weights of
the seven criteria from fuzzy AHP are
incorporated into the calculation process.
Initially, performance scores for each criterion
are identified on a scale of 1 — 10, where 10
represents the best score, as shown in Table 4.

Tabel 2. The fuzzy weight dan defuzzied weight (source: AHP calculation)

C C Cs Ch Ce Ce Cr Vf,‘éf;%’t Weight

C. 1000, 6000, 0167, 0333 0250, 0125 1000, 0038, 0061
1000; 0.125: 0200 0500; 0333 0.143 2000 0.038:
1000 7000 0250 1000 0500 0.167 3.000  0.106

C. 7.000; 1000; 2000 6000; 4000; 1.000. 8.000; 0.226; 0.395
8000 1000; 3.000; 7.000: 5000; 2.000; 9.000; 0.395:
9000 1000 4000 8000 6000 3000 10.000 0.564

C;  4000; 0250; 1.000; 2.000; 1.000; 0.333; 6.000. 0089 0.175
5000 0333 1000; 3000 2000; 0500; 7.000; 0.166:
6000 0500 1000 4000 3000 1000 8000  0.268

C. 1000; 0125 0250; 1.000; 0333; 1000 2.000; 0042, 0.8l
2000: 0143 0333 1000: 0500; 2000 3.000 0.060;
3000 0167 0500 1000 1000 3000 4000  0.140

Cs  2000; 0.167; 4000 1.000; 1.000; 0.250; 4000; 0076, 0.129
30000 0200, 0500: 2000 1000; 0333 5000 0.100:
4000 0250 6000 3000 1000 0500 6000 0211

Cs  6000; 0111; 1000 4.000; 2000; 1000, 7.000; 0.23;  0.210
7000. 0111; 2000 5000; 3.000; 1000 8.000. 0.211;
8000 0111 3000 6000 4000 1000 9.000  0.296

C, 0333 0250, 0125 0250; 0.167; 0.111; 1000 0018  0.031
0500 0333; 0143 0333 0200, 0125. 1.000; 0.030;
1000 0500 0167 0500 0250 0143 1000  0.047
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After documenting the performance scores for
all thirteen salespersons, ranking is computed
using the EDAS method. The core steps of the
EDAS calculation involve determining
positive and negative distance values and
subsequently calculating the value of ASi and
the ranking using equations (9) — (15), as
illustrated in Table 5.

Based on the ranking results using the
EDAS method, the top three salespersons are
SP2, SP6, and SP11 with performance values
(AS) of 1.000, 0.883, and 0.783, respectively.
The aspects that make these three salespersons
stand out are their performance, especially in

criteria with the highest weights. When
looking at the three priority criterion groups,
Salesmen SP2, SP3, and SP6 have very high
scores in criteria C; (honesty), Cs
(communication), and Cs (work motivation),
even though Salesman SP6 has a slightly
lower score for C, compared to Salesman SP3.
On the other hand, the salesperson with the
lowest performance is SP9. Interestingly,
there are two salespersons with the same
performance score, namely Salesmen SP4 and
SP8. Based on the performance scores per
criterion, salesmen SP4 and SP8 are
considered to have the same performance.

Table 4. Initial salesman performance (source: grocery’s salesman performance score)

Sales Revenue Honesty Cglr:i]lrr ' Emphaty Relations  Motivation Resﬁ)i?nS'b'
(SP) C C2 Cs Cs Cs y
Cs Cs

SP1 10 8 9 7 10 9 6

SP2 10 10 10 8 9 9 8

SP3 7 9 8 9 7 8 9

SP4 6 7 7 8 8 7 7

SP5 6 7 6 6 7 6 5

SP6 9 9 9 10 9 9 8

SP7 7 8 8 7 6 7 6

SP8 6 7 7 8 8 7 7

SP9 5 7 6 5 6 5 6

SP10 6 9 7 8 6 5 7

SP11 9 8 9 8 10 9 9

SP12 8 7 8 6 7 8 8

SP13 7 8 6 6 8 7 6

Tabel 3. The results of PDA, NDA, NSP, NSN, AS, and rank using EDAS
(source: EDAS computation)

Sales C: Co Cs....Cs Cs NSP NSN AS Rank
(SP) PDA NDA PDA NDA PDA/NDA PDA NDA

Sl 0.354 0.000 0.000 0.000 0.000 0.152 0.537 0.962 0.750 4
S2 0.354 0.000 0.250 0.000 0.130 0.000 1.000 1.000 1.000 1
S3 0.000 0.052 0.125 0.000 0.272 0.000 0.400 0.932 0.666 5
S4 0.000 0.188 0.000 0.125 0.000 0.011 0.042 0.627 0.335 10
S5 0.000 0.188 0.000 0.125 0.000 0.293 0.000 0.254 0.127 12
S6 0.219 0.000 0.125 0.000 0.130 0.000 0.766 1.000 0.883 2
S7 0.000 0.052 0.000 0.000 0.000 0.152 0.028 0.777 0.402 7
S8 0.000 0.188 0.000 0.125 0.000 0.011 0.042 0.627 0.335 10
S9 0.000 0.323 0.000 0.125 0.000 0.152 0.000 0.000 0.000 13
S10 0.000 0.188 0.125 0.000 0.000 0.011 0.224 0.471 0.347 9
S11  0.219 0.000 0.000 0.000 0.272 0.000 0.565 1.000 0.783 3
S12  0.083 0.000 0.000 0.125 0.130 0.000 0.135 0.672 0.403 6
S13 0.000 0.052 0.000 0.000 0.000 0.152 0.015 0.692 0.354 8
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This study provides an applicable
decision-making model, particularly for
SMEs, in the assessment of salespersons.
Despite the critical role of salespersons in this
case, there has not been a rigid assessment
model used to evaluate their performance.
Existing evaluation processes may tend to be
qualitative and subjective, with an emphasis
on the output produced by salespersons. As a
result, decision-makers may not have detailed
insights into the abilities of salespersons and
their strengths in specific criteria. This differs
when an assessment model is constructed. The
decision-maker's perspective becomes more

objective  in  evaluating  salesperson
performance  because the  assessment
calculation process can be completed

accountably. Moreover, decision-makers can
investigate the interrelationships between
criteria — not prioritizing output criteria — and,
of course, understand the strengths of each
salesperson, which is beneficial for the
sustainability and development of the
company in the future.

CONCLUSION

This study presents an evaluation model
for salespersons applied in a small to medium-
sized grocery store. To assess salespersons,
seven criteria were considered, and the
weights of these criteria were calculated using
fuzzy Analytic Hierarchy Process (AHP). The
obtained weights were then integrated into the
Evaluation based on Distance from Average
Solution (EDAS) method to assess the 13
salespersons. The results indicate that the
integration of fuzzy AHP and EDAS can
effectively rank salespersons, including
prioritizing criteria that influence the
assessment outcomes.

By employing fuzzy AHP, it can be
concluded that the seven criteria can be
categorized into three priority groups, where
the primary priority criteria group consists of
Ca, Cs, and Cs. In the EDAS ranking, the top
three salespersons are identified as SP2, SP6,
and SP11. This study can be extrapolated to
larger evaluation systems involving numerous
alternatives, allowing the application of
additional methods such as data science
approaches.
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