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ABSTRACT
This work proposes two methods based on fuzzyoseti$tributing rewards (bonus) to the
employee of a company considering their performanEeazzy reward distribution sheet
for different criteria is developed here. For eagteria the degrees of confidence between
zero and one can be found by a precise formula.
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1. Introduction
Employee assessment in terms of their performascani unavoidable element of
organizational life [13, 17]. There are many dexisiin modern organizations that depend
on employee assessment, and they are widely usadshorganizations [11-12, 14-15].
Employee assessment allows organizations to infbain employees about their rates of
growth, their competencies, and their potentialenhbles employees to be intentional in
creating their individual developmental goals t{phe their personal growth. If used well,
Employee assessment is an influential tool thatmimations have to organize and
coordinate the power of every employee of the dmgdiion towards the achievement of its
strategic goals [16]. It can focus each employedisd on the organization’s mission,
vision, and core values. However, if employee assest is not done well, In [16] Grote
suggests the process can become the object of gokethe target of ridicule.

To overcome these limitations, we propose two sifiemethods based on fuzzy sets
to distribute rewards to the employee. Here, wédigeperformance levels: Excellent (E),
Very Good (VG), Good (G), Fair (F) and Poor (P)eTtumber of level can be modified
by the authority of any organization according heit convenience. In our proposed
method, an employee will get reward consequent upein percentage of performance.
Another intension of this research is to examine garameter affecting employee
performance satisfaction in the public sector. Sother uses of fuzzy sets are cited in [18-
22].

2. Existing work

In recent years, some methods have been presemtededling with the assessment
procedure of employee of different organizationd student’s evaluation [11-17], [5-10].
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In [5], Biswas presented a fuzzy evaluation metlifein) and a generalized fuzzy
evaluation method (gfem) for applying fuzzy setstudent’s answer scripts evaluation. In
[6], Chang and Sun presented a method for dealitly fwzzy assessment of learning
performance of junior high school students. In {Jfenet al. presented two methods for
applying fuzzy sets in student's answer scriptsiuateon. In [8], Cheng and Yang
presented a method using fuzzy sets in educatexdirgy systems. In [9], Chiang and Lin
presented a method for applying the fuzzy set théar teaching assessment. In [10],
Echauz and Vachtsevanos presented a fuzzy gragsiens. In [11], Denisi talked about a
cognitive approach to performance appraisal. I B@rkhaulter and Buford Jr., discussed
on Performance appraisal: Concepts and techniqugm$§t secondary education. In [13],
Longeneckand Finldealt with creating effective performance apmiaisin [14], Wanguari,
presented a review, integration, and a critique cobss-disciplinary research on
performance appraisals, evaluations, and feedbadHi.5], Davis worked on approaches to
performance appraisal in student affairs. In [I&iote discussed about the performance
appraisal question and answer book, actually awalrguide for managers. In [17], Brown
focused on performance appraisal as a tool fof déselopment.

In this research work, we propose two methods teess employee of different
organizations by giving them (employee) bonus wrare according to their performance
that will be measured by the tools of fuzzy set.

3. Method for allocating employee’s bonus using fux set

In this section, we present a new method for disting rewards to the employee based on
their monthly performance. Assume a market basetpbany decides to give reward to it's
employee. The company sets five performance letweldistribute the rewards to the
employee.

Let X be a set of performance levdl={Excellent (E), Very Good (VG), Good (G),
Fair (F), Poor (P)} and lef' be a mapping function which maps a performancel! kemthe
maximum degree of confidence of the correspondierdopmance level, wherg: X —
[0,1].

Table 1: Performance level, percentage of performance agid¢brresponding degree of
confidence

Performance leve Percentage of performatr Degree of confident
Excellent (E 95%- 100% 1.0C

Very Good (VG 81%- 94% 0.¢

Good (G 61%- 80% 0.€

Fair (F 41%- 60% 0.7

Poor (P 1%- 40% 0

From Table 1, we can see that

T (Excellent)=1.00 i.eT,(E)=1.00

T(Very Good)=0.9i.e.T(VG)=0.9

T(Good)=0.8 i.e.,T(G)=0.8

T(Fair)=0.7 i.eT(F)=0.7

T(Poor)=0i.e.,T(P)=0 D
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some criteria, say, there are criteria.

Table 2: A fuzzy reward distribution sheet

Criteria Performance leve Degree of confidence
E |VG |G F P

Total reward=

Table Il describes about a fuzzy reward distribusbeet which is a matrix type structure
containingn rows and 7 columns, where is the number of criteria set by the company
to observe employee’s performance. At the bottonthefsheet there is a box for total
reward. The first column reveals the criteria ; in any row the columns from second to sixth
shows the fuzzy reward corresponding to each @iterthe first column, where the fuzzy
reward is represented as a fuzzy set in the urdveirgliscourseX, X={Excellent (E),
Very Good (VG), Good (G), Fair (F), Poor (P)}. Thest column shows the degree of
confidence.

For example, assume that a company is using a fexzgrd distribution sheet to give
reward to an employee for the first criteria. Froale 111 we can see that the performance
level regarding the first criteria of an employseédpresented by a fuzzy ge(C,) of the
universe of discours&, whereX={Excellent (E), Very Good (VG), Good (G), Fair (F)
Poor (P)} andF (C,)={(E,0), (VG, 0.93), (G, 0), (F, 0), (P, 0)}. laa be written as'(C;)=
{(VG, 0.93)}.

It indicates that the performance level of an eiypdoregarding to the first criteria is
93% very good.

Table 3: An example of a fuzzy reward distribution sheet

Criteria Performance leve Degree of confidence
E |VG |G |F P
Cy 0 093] 0 0 0

The method for giving the reward to an employesols presented as follows:

Step 1:Assume that a company is using a fuzzy rewardibligton sheet to give reward
y; to an employee for th&" criteriaCj, which is shown in Table 4, whede< i < 5 and
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1 <j < n. From formula (1) , we get(E)=1.00, T(VG)=0.9, T(G)=0.8, T(F)=0.7 and
T(P)=0. In this case, the degree of performang€;) of the criteriaC; can be evaluated

by the functionD.

D(C)) = y1 *T(E) +y, * T(VG) +y3 * T(G) + y4 * T(F) + ys * T(P) @

Yi+Yy2+ys+ystys
whereD(C;) € [0,1].

Table 4: Fuzzy reward distribution sheet for criteda

Criteria Performance leve Degree of performance
E |VG |G F P

G Yi | Y2 | Y3 | Ya | Vs D(G)

For example let us consider the example shown bieTa. From formula (1) , we get
T(E)=1.00,T(VG)=0.9, T(G)=0.8, T(F)=0.7 andT(P)=0. By applying formula (2) the
degree of performance for criterig, can be evaluated as

D(C _0>|<1+O.93*0.9+O>k0.8+0*0.7+0>k0_09
_(1)_ 0+093+0+0+0 o _
Step 2:Consider a total amount of reward offered by thiajgany to an employee for his

performance regarding criteria. Assume that the total amount of rewdifdred by the
company to an employee for his performance reggrdircriteria be R Tk. i.e.,

Total reward= R Tk.

Assume that,

C, carriesr; Tk.

C, carriesr, Tk.

C, carriesr, Tk.
where }7_; 7 =R, 0 <7, <R and1 < j <n. Assume that the degree of performance

of the criteriaCy, C,, ......... , C, areD(C;), D(Cy),.....,D(C,) respectively. Then the
total amount of reward attained by an employee dasehis performance regardimg
criteria be as follows:

r * D(Cy) + 1, * D(C,) + v+ T x D(Cy) 3

Example 1.Assume that a market based company declares 50@3% monthly reward
based on an employee’s monthly performance. Asstivaethe company selects it's
employee based on the following five criteria:

C;: Punctuality

C,: Sincerity

C5: Efficiency

C,: Monthly sell of the product
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Cs: Supervision of the market
Suppose each criteria carry equal reward whiclusieto 10,000 Tk..

Table 5: Fuzzy reward distribution sheet for different aitie

Criteria Performance leve Degree of performance
E VG |G F |P
C, 0 093 | 0 0 0 D(Cy) =0.9
C, 097| 0 0 0 0 D(C) =1
Cq 0 0 0.75| 0 0 D(C3) =0.8
C, 1 0 0 0 0 D(C) =1
Ce 0 0 0 0 0.4C D(Cs) =0

Step. 1:Based on formula (1) and by applying formula (2¢, get
0>|<1+0.93’1s0.9+0*0.8+0*0.7+0*0_09

D(C,) =

() 093+0+0+0

lxc)_097*1+0*Q9+0*Q8+0*&7+0*0_
2= 097 +0+0+0+0 -

D(C)_0*1+0*0.9+0.75*0.8+0*O.7+O*O_08
37~ 0+0+075+0+0 e

1 1+0%09+0%08+0%0.7+0%0

D(Cy) = 1 0+0 -

* +
]
+

D(C.) = * O.8+0>x<0.7+0.40*0_0
(F)_ 0+0+0+0+0.40 o
Step. 2:By applying formula (3), the total amount of reddr) attained by an employee

based on his performance regarding five criteritobews:
r =10000 * 0.9 + 10000 * 1 + 10000 * 0.8 + 10000 * 1 + 10000 * 0
r =37000
Hence, total amount of reward attained by an engaddg a month is 37,000 Tk.

4. A weighted method for allocating employee’s borsuusing fuzzy set

In this section, we present a new weighted metbodistributing rewards to the employee
based on their on their monthly performance. Assamerket based company decides to
give reward to it's employee. The company sets figgformance levels to distribute the
rewards to the employee.

Let X be a set of performance levdl={Excellent (E), Very Good (VG), Good (G),
Fair (F), Poor (P)} and lef' be a mapping function which maps a performancel kemthe
maximum degree of performance of the corresponperfprmance level, wherg: X —
[0,1].

To observe an employee’s performance more clogelycompany decides to divide
a month into four week®/;, W,, W5, W,.
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Table 6: Weighted fuzzy reward distribution sheet

Week Criteria Performance Level Degree of| Degree of
Performance fory Performance
E|VG|G|F|P Criteria for

week:

Wl Cl D(Cll) P(Wl)
G, D(Cy3)
C3 D(C13)
Cn D(Cyy)

W, ¢y D(Cy1) P(Ws)
Gy D(C33)
C3 D(CZB)
Cn D(CZn)

W3 Gy D(C31) P(W3)
G, D(C33)
C3 D(C33)
Cn D(C3p)

W, ¢y D(Cy4q) P(W,)
Gy D(Cy3)
C3 D(C43)
Cn D(Cyn)

Total reward=r; x P(W;) + 1, x P(W,) + 13 x P(W3) + 1y *

P(W,)

Step.1:Assume total amount of reward offered by a comgaR Tk..

Amount of reward for the first weelty; = r; Tk.

Amount of reward for the second weék, = r,Tk.

Amount of reward for the third week/; = r;Tk.

Amount of reward for the fourth weel/, = r, Tk.

Here, Y}, =R and0 <1; <R.

There aren criteria set by the company to evaluate an empglsygerformance to give

him performance reward. The weight of the critéha C, ,C5, ........ , C, are
W1, Wa, W3, . oo e .. Wy TESPECtively, wheraw; € [0,1] and 1 <j <n. The degree of
performance for criterieC;, C,,Cs, ........ , Cp, areD(Ci1),D(Ci2),D(Ci3), o ... ,D(Cin)

respectively and) < D(C;;) <1 wherel <i<4 and1<j<n.
Step. 2: The degree of performand@(W;)for weeks W; of an employee’s performance
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can be evaluated as follows:

P(W,) = wy * D(Cy1) + wy * D(Ciz) + ws * D(Ci3) + -+ + wy * D(Cip) 0
Wy + Wy +wg+ -+ w,

where P(W;) € [0,1]

The total reward attained by an employee can bluate as followsr; * P(W,) + 1, *

P(W,) + 15 x P(W3) + 1, x P(W,)

Example 2.Assume that a market based company declares 50K@3% monthly reward
based on an employee’s monthly performance. Asstivaethe company selects it's
employee based on the following five criteria:

C;: Punctuality

C,: Sincerity

C5: Efficiency

C,: Monthly sell of the product

Cs: Supervision of the market

Suppose that the weight of each criteria be egealw;, = w, = w3 = w, = wg = 0.2.
Since there are four weeks, the amount of rewdodatked for each week hg =1, =
r3 =1, = 10000Tk.

Table 7: Weighted fuzzy reward distribution sheet for paiéc data

Week | Criteria Performance Level Degree ofDegree of
performance performan

E VG G F P for ce for

criterie week:

w; C, 0 093 | 0 0 0 D(C11) P(Wy)
C, 0.97 0 0 0 0 D(Cy5)
Cq 0 0 075 0 0 D(Cy3)
Ca 1 0 0 0 0 D(Cy4)
Cs 0 0 0 0 0.4C D(Cq5)

w, Cy 1 0 0 0 0 D(C31) P(Wy)
C, 0 0 0 0 0.3t D(Cy5)
Cq 0 0 0 05C 1|0 D(Cy3)
Cy 0 090 | O 0 0 D(Cy4)
Ce 0 0 0.8C |0 0 D(Cys)

Wy C, 0 0 0 0 0.30 D(C3q) P(W3)
C, 0.96 0 0 0 0 D(C35)
Cq 0 08¢ |0 0 0 D(C33)
Cy 0 0 076 | O 0 D(C34)
Cs 0 0 0 05710 D(C3:5)

w, C, 1 0 0 0 0 D(C4y) P(W,)
C, 0.98 0 0 0 0 D(C4y)
Cq 0 091 |0 0 0 D(C43)
Ca 0 08z |0 0 0 D(Cys)
Cs 0.97 0 0 0 0 D(C45)
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Degree of performance for first week:

0.93 % 0.9
D(Ci1) =—Fo7—=

=0.9
0.93

097 %1
D(Cyp) = 97 =

0.75 = 0.8
D(C3) =—F—=

075 08
1*1
Dl =—7—=1
0.40=x0
D(Cs) =—75— =0
02(09+1+08+1+0)

PW) =2 0202 +0z2+02 °7°
Degree of performance for second week:
1*1
D(Cyq) = T =1
DC _035-0
22) = g3 =
0.5%0.7
D(Cz3) - = 07
0.9 % 0.9
D(Cos) =—F5— =
0.80 * 0.80
D(Cys) = ——F7—=
paw,y < LEAHOH07+09+08) o
2702+02+024+02+02
Degree of performance for third week:
D(C3) = 03:0_,
31) =53 =
p(cyy =221
2) = g =
D(Cyy = 282209 _ g
)= —5gg O
0.76 * 0.8
D(C34) = ——=—=108
0.57 * 0.70
D(C3s) = —o57 - 07
P,y = 220+ 1+ 0.9+08+07) 068
7 02+02+024+02+02
Degree of performance for fourth week:
1*1
D(Cy)=—=1
D(Cyy =281
277098
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0.91 % 0.9
D(C43) = —(g7— =09
D(Cy) = 0.82%09 09
W =45 =0
0.97 1
D(C4s) = 0.9 =
02(1+1+09+0.9+1)
P(W,) = =0.96

_ 02+024+024+02+0.2
The total reward attained by an employee

=10000*0.75+10000*0.68+10000*0.68+10000*0.96
=30700 Tk.

5. Conclusion
The employee assessment procedures introducedyinarey numerical figure as indicator
of an employee’s performance. So, judgment willdieand there is no chance for anyone
to be deprived as well as for someone to get ufahilties. Strength and weakness of an
employee for different criteria, can be identifeskily by the proposed methods. So, it will
be helpful for the authority to manage and coritnel organizations by taking necessary
action regarding these.
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