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Abstract. This paper presents an application of fuzzy setegutoximate reasoning with
the intention of a reflecting the fuzzy charactéi®f a person’s judgment in human
system. Various types of approaches and technicarede used for the purpose. When
goals and constraints are stated imprecisely, idecigoblem grow in importance, in the
investigation of social and complex systems. Usingouble model based on fuzzy
synthetic decision and multicriteria decision peob is demonstrated as an application.
Result on test problem suggests that the modeluttiariteria seem to be more accurate.
It is more flexible and adaptable. This method oftioriteria decision makes it possible
for all information to affect the decision and wilbt miss any fragmentary as well
imprecise information.

Keywords: Approximate reasoning, fuzzy decision making; fuzgynthetic and
multicriteria decision; multiobjective decision niady.

AMS Mathematics Subject Classification (2010): 90C29

1. Introduction

One of the most crucial problems in many decisi@kimy methods is the precise
evaluation of the pertinent data. Very often in-tda decision-making applications data
are imprecise and fuzzy. A decision maker may emmsuifficulty in quantifying and
processing linguistic statements. Therefore it eésiichble to develop decision-making
methods which use fuzzy data. It is equally imputrta evaluate the performance of the
fuzzy decision-making method. Hence, the developrogénseful fuzzy decision-making
methods is really the need of the hour.

In first paper, on fuzzy decision making, Bellmamd Zadeh [1970] suggested
fuzzy model of decision making in which relevantipoand constraints are expressed in
terms of fuzzy sets, and decision is determinedmyappropriate aggregation of these
fuzzy set. In various reputed industries, collegesmpetitive examinations etc. a
personality is one of the important aspect. Thegtwa examine various aspects such as
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creativity, an adaptive ability to the knowledgelesion, ability of analyzing, sincerity,
reasoning ability etc. as per their need.

So far, fuzzy set and approximate reasoning didfind much attention in the
individual or group personality decision making fpieom. The evaluation of quality of
individual or group in view of personality is arsassment of human system. The fuzzy
set and approximate reasoning will be solicited fovestigation of social and
multifaceted systems as well.

2. Factors

To evaluate quality of personality, it is imperatio construct factors according to the
body wishing to examine the persons or a groupecdgns needed by them. The factors
are shown in the following table.

Factors | Weights W | Factor Criteria fin,
1. Social | 0.1 Scientific attitud f11
0.z Constructive outlool iz

0.4 Cultural sensitivity to value | ;3

0.2 Adjustment to environme fia

2. Mental b 0.1 Self-concep faq
0.2 Self-confidenc fos

0.z Selflearning techniqt fos

0.z Concentratio foa

Mental healt fos

3.Emotions F; 0.z Ambitious natur fa1
0.2 Decision makin faz

0.1 Style of representatit fas

0.1 Self concep faa

0.3 Emotional securitie fas

4.operational 4 0.2 Creativity fa1
0.1 Problem slving fa2

0.1 Enterprising responsibili Fas

0.z Working metho faa

0.3 Working efficienc f a5

5. Physique 5 0.4 Appearanc fs1
0.2 Heighi-weight proportiol fs,

0.z Physical healt fs3

3. Modd

3.1. Thebasic level: fuzzy synthetic decision
According to Table 1, we have for the syntheticisien, the set of factors is H f in

h1=1,2,..,1=5n=1,2,...N,,Ni=4,N=5N=5N=5N=3.

60



An Application of Fuzzy Set and Approximate Reasgrfior Quantitative Assessment of
Group Personality

Define the evaluation set P :F[I b 1i=1, 2... L, L, =5 if the evaluations may
1

be divided into five grades,

Let P = {A, B, C, D, E}. Suppose the set U is Ibuip by the individual
undergoing personality test which is to be evaldiate= {{y } m=1,2,..,M,M=5
The single factor evaluation for individugj is a fuzzy mapping f from;fo

P, f. k - P, and the fuzzy mapping f implies a fuzzy relatidrich can represented by a
fuzzy matrix T, O\, The original data of the single factor evaluation every
im iLq

individual undergoing evaluation are shown in thielé2. The crisp data are normalized
and we get the data §f, .

The weight of the every factor is given tVViD Mo W\ OM ” for

example W = (0.35 0.25 0.10) etc. Wi — [0, 1] i.e. W is a fuzzy subset of R is
represented by a fuzzy vector;.\Whe data of Ware given in Table 1.
Take T, as the input. A fuzzy transform from t P, F(F) — F(P), can be

determined byT . , see figurelgiven below
N
Wi - Tim - Bim - WC - Tim'
Therefore we get the synthetic decisig® = \\/,OT, . Let Wi(f )

T..(F..p) and We T, (pdenote the membership functions\pf ., T, and \\/, O
T .. respectively. These membership functions are défme(\\/.OT, ): (p) -1
such that{\/ OT . ) (p) = ZWi(fi) Tn(fp), B,,: P —! .It can also be
f,0R
represented by a fuzzy vector .
The valuep of synthetic decision can be used as input of ¢aticun of the

higher level. Making a fuzzy transform agajn =B. o \\/.whereB_o\\/L:F.
~1defined by @,,,« W ¢ ) )= 2B (P) W, (P.F ).

pP

3.2. The higher level
We form the factor set of multicriteria decisiorsbd on basic level as follows:

The factor set of multicriteria decision: F4 }
The decision criteria Set: C=@j} j=1, 2,...,J and J= 7 where J is decision

criteria. In view of quality needed, we proposelibfeing decision criteria.
C.: If mental ability and physical health are goodrtipersonality is considered
Satisfactory.
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C.: If emotional factor and physical health is goodnthgersonality is considered
Satisfactory.
Cs: If social factor, mental ability and physical htbaare good then personality is
considered more

Satisfactory.
C,: If social factor, emotional factor and physica&alth are good then personality is
considered

more Satisfactory.
C:: If social and mental or emotional factor are gaodl operational efficiency and
physical health

are good then personality is considered nmicte Satisfactory.
Ce: If the needs of €C, C; C, and G are met at the same time then personality is
considered

perfect.
C;: If the social factor is bad, operational abilityiad and bad physical health then
personality is

considered unsatisfactory.

Assessment Set
We define A= {A ) }, k=1,2,..., K, K=5 as a assessment set.

Assessment Function
We define assessment function A\ by

A;- Satisfactory: 1 V) =v,
A,- More satisfactory: A = VP
As- Much more satisfactory:  34v) = V,
A, Perfect: A,V) = %)\\/;10
As- Unsatisfactory: sAV) =1-v,

where 1 C, V={\/,}={0,0.1,0.2,0.3,04,05,06,07,08,09, =1, 2,..., L,

L=11,i.e.,V is unit assessment space. Therefoia eigteria will be

If Cl = Fz n F5 then Ai

If Cz = F3 N F5 then Ag_
If C:=FRn BEn K then A

If C,=RnKEn kK then A

If C5 = Fl N ( F2 U F3 ) N F4 N F5 then Ag

If CG = Fl N F2 N F3 N F4 N F5 then A4
fC;=F nF,nF, thers A

The single factor assessment for every individuadergone personality
assessment in the higher level is a fuzzy mappiogp f- to U, F: - U, and it can be
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represented by a fuzzy matrR =[r,,]0.M,,, where R is called as input of the higher

level. Processing the input according to the deuistiteria, we get a fuzzy mapping, f: C
— U, which can | be described by a fuzzy matrix

CR=(C, C, -G ) O M,,
Reasoning of I|keI|hood

Ifx =C, then y=A

lfx =C, then y=A

lfx =C, then y=A

IFx =C, then y=A

lfx =C, then y=A

IFx =C,then y=A

IFx =C, then y=A

From this we get a fuzzy mapping U to V, f:-LJV, which can be represented by a fuzzy
matrix

D,=(d;(mDaM,, whered (m) 10 &Cj (4 * A (V)

After that we get fuzzy multicriteria decision matr

J J - - -
Dj:QDJé(Ddi(m’l)):(El EZ... Em)TDMMXL Where D is also a fuzzy

map ping, from U to V, f: U- V, and Em is a fuzzy subset of the unit assessment space
V, which represents the extent of the satisfadworthe individual,, .
AssumeE,  is the a -level set ofE, a [1[0,1] = I. The setsE, , are ordinary

subsets of v. For eadh,, the mean value of the elementshy,, can be calculated as
follows:

H (€)=~ ZZ (@)

qnl

where, 0 is the level of the level s€f (a)is the element irEma Z n(a') OE,, and
N _ is the cardinality of the finite sqE

a

We calculate the point value [4] Em as

S(m)=—-3" H (B, 1o,

max 1=1
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Wherea ., is the maximum membership gradefef,, andAa, =, -a,, a, =0.We

find the point value for each fuzzy subﬁa,];which is the best satisfaction value for each
individual.

4. Example
We have applied above model to assess the persoofdlive individuals working in
same organization. Five individuals and their cgponding responses to tfie are

considered here.
The original data are normalized and we get &ita df T

T. DMNL ,i=1,2,...,5, L=5,N=4,N=5N=5 N,=5,N=3,m=1, 2, ..., M,
im ik

M=5

For factor F1: setting m=1 and i=1, 2,..., 5,

0.1 0.2 05 0.2
102 02 02 04

TuOM e, = 0.2 0.0 05 0.2
0.1 04 0.2 0.2

©oooo

0.1 02 05 0.2
0.0 02 0.2 0.2
T.OM,,= |01 01 05 02
0.5 02 0.1 0.2
04 02 02 01

02 02 03 0.2
02 02 05 0.1
T.OM,. = |01 02 02 03
02 02 04 01
01 02 02 05

o O o ©o o

©ooooo
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-|-51D M NgXLy =
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05 0.1 0.
0.1 0.2
0.2 04
05 0.1
04 0.2
0.4 0.2 0.
0.2 0.1 0.
0.5 0.1 0.

0.2
0.0
0.1
0.1 0.2
0.2 0.2
0.2 0.2
0.2 0.5
0.1 0.2

0.1
0.2
0.2

© O o 9o

W,.=(1.0 08 0.6 04 02)af@ =\\.OT,
B,,=(0.17 0.16 0.35 0.26 0.048,,=(0.28 0.19 0.68 0.17 0.12§_ =(0.16 0.2
0.27 0.17 0.12)B,,=(0.14 0.16 0.4 0.17 0.1_=(0.14 0.26 0.42 0.08 0.06)

We find

ri1 =0.624, 5, =0.500, §; =0.932, §; =0.596, §; =0.644. The basic calculations are
completed, and we get R as the input of the hitghe.

[0.264
0.500
0.932
0.596

10.644

[ 0.50
0.644
0.264
0.264
0.264
0.264

0.356

CR=

wherej=12,..M,K=7,m=1, 2,3, ...

K=5

0.87
0.614
0.422
0.552

0.62

0.614
0.422
0.614
0.422
0.552
0.422

0.63 0.286
0.918 0.58
0.728 0.554
0.64 0.530
0.772 0.680

0.772 0.58
0.728 0.554
0.63 0.286
0.63 0.286
0.63 0.286
0.63 0.286

0.6
0.7
0.6
0.6
0.6

0.65¢
0.6%:
0.60t
0.60t
0.60t
0.60t

0.13 0.228 0.32 0.34
Fuzzy mapping f: U> V, represented by a fuzzy matrix

D, = (d,(mI)I M, whered (m) ¥ 10 (=C; (4 ¥ A (v))

MM=I51,2,..LL=11,k=1, 2,....K,
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Forj=1, m=1, =1, 2,...,L,L =11

D, = ()= 10 4-C, (4, > A (V)

D, =
0.500
0.386
0.228
0.420

10.344

0.600
0.486
0.328
0.520
0.444

0.700
0.586
0.428
0.620
0.544

0.800 0.900 1 1
0.686 0.786 0.886 0.986
0.528 0.628 0.728 0.828
0.720 0.820 0.920 1
0.644 0.744 0.844 0.944

For =2, D, = 6,(21)= 10 4-C, (4 }* A (v))

D, =
0.356
0.578
0.272
0.446

10.348

0.456
0.609
0.372
0.546
0.448

0.556
0.778
0.472
0.646
0.458

0.656 0.756 0.856 0.956
0.878 0.978 1 1
0.572 0.672 0.772 0.872
0.746 0.846 0.946 1
0.648 0.748 0.848 0.948

For =3, D, = dy(31)= 10 (-Cy (4, )* A, (¥))

Dg =
[0.736
0.386

0.714
| 0.394

0.768
0.418

0.37 0.402

0.746
0.426

0.825
0.475
0.459
0.803
0.483

0.900 0.989 1 1
0.550 0.639 0.79 0.851
0.534 0.623 0.724 0.835
0.854 0.878 0.967 1
0.558 0.647 0.748 0.859

Forj=4, D, = d,(41)= 10 (-C (4, }* A (V)

D, =
0.736
0.578
0.37
0.714

| 0.394

0.768
0.61
0.402
0.746
0.426

0.825
0.667
0.459
0.803
0.483

0.9 0.989 1 1
0.742 0.831 0.932 1
0.534 0.623 0.729 0.835
0.878 0.967 1 1
0.558 0.647 0.748 0.859

For j=5, D, = ds (41)= 10 (- Cg (4, ) A (v))
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Ds =
[0.736 0.746 0.776 0.826 0.896 0.986 1 1 1 11
0.448 0.458 0.488 0.538 0.608 0.698 0.808 0.938 1 1 1
037 0380 0410 046 053 0620 073 086 1 1
0714 0724 0754 0.804 0.874 0964 1 1 1

10.394 0.404 0.434 0484 0554 0.644 0.754 0.884 1 1 1

For j=6, D, = dg(m1)= 10 (1—66 U ¥ A (V)

D« =
_06.644 0.644 0.644 0.644 0.644 0.644 0.644 0.684644 0.644
087 087 087 087 087 087 087 087 087 0.
0.772 0.772 0.772 0.772 0.772 0.772 0.772 0.70Z72 0.772
068 068 068 068 068 068 068 068 0.68 O.
10.656 0.656 0.656 .856 0.656 0.656 0.656 0.656 0.656 0.65
For j=7, D, =d;(m1)=10 (- C (4, }* A (V)
1111111 0944 0844 0.744 0.6
1111111 1 1 097 087
D,={1 111111 1 097 087 0.77
1111111 098 088 078 0.6
1111111 095 0.856 0.756 0.6F

The fuzzy multicriteria decision matrix is
7 7

D,=(b;= (” d;(mJ))
i=L =

Forj=1,i.e., for individual y

DfQDléqjdla,l))

We get from the first row in D, the fuzzy subsgVo

— 0.0457 0.0775 01324 0.2261 0.4286 0.5435 5¥610.607 0.5435 0.4791 0.6
E = + + + + + + + + + +
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
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0.0457 0.0775 0.1324 0.2261 0.4286 0.5435 97®10.6079 0.5435 0.4791 0.6
0.0194 0.0285 0.0613 0.1150 0.2159 0.3711 98680.7932 0.87 0.8439 0.8
D =|0.0024 0.0058 0.0135 0.0306 0.067 0.1410 072283.431 0.7488 0.6716 0.77
0.0464 00778 0.1324 0.2264 0.3865 0.2746 0.68 0.66646984 0.5305 0.6
0.0048 0.0096 0.0198 0.0413 0.0847 0.1692 82430.5433 0.5615 0.4959 0.6

along with equation

R P
Hi(Ew) =2 2 @)=

a n=1 0.111

(0+0.1+ 0.2 0.3 04 5 6 # 08 &9);05
11 '

The Series oy, H, (Ey,) andAa, is as shown below

Hl(Elor)
I Range ofa Eia A,
1 0<a<0.0457 {0.0.1,C2,0.3,0.4,0.5,0.6,0.7,0 0.t 0.045°
0.9, 1}
2 | 0.0457<a < 0.077!{0.1,0.2,0.3,0.4,0.5,0.6,0.7,0 0.5¢ 0.031¢
0.9, 1}
3 |10.077%<a< 0.132/{0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9 0.€ 0.054¢
4 | 0.1324 a0 < 0.226|{0.3,0.4,0.5, 0.6, 0.7, 0.8, 0.9, 0.6¢ 0.093:
5 | 0.2261<a < 0.428|{0.4,0.5,0.6,0.7, 0.8, 0.9, 0.7¢ | 0.202¢
6 | 0.4286<a < 0.479|{0.5,0.6,0.7,0.8,0.9, . 0.8¢ 0.050:
5
7 | 0479k a< 0.543|{0.6,0.7,0.8, (9, 1} 0.7z | 0.064¢
8 | 0.5435<a < 0.607({0.7,0.8,0.9, 1 0.13% | 0.064«
9 | 0.607%a < 0.615{0.6, 1} 0.8 0.007¢
1C | 0.6157<a < 0.64« | {1} 1 0.028:
11 - - - -

along with equation

1 11
3, M (B By

Omax |

s@)=
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0.5(0.457)+ 0.55(0.0318) 0.6(0.0540) 0.65(0.0987)
1
Y 0.74(0.2025)% 0.85(0.0503) 0.72(0.0644) @R(B0644)+
"~ 1 0.8(0.0078) 1(0.0283)

=0.9674
and the rest.

Thus we have the following satisfaction values
1. S(1)=0.9674
2. S(2)=0.7696
3. S(3)=0.7797
4. S(4)=0.7153
5. S(5)=0.8134
From these satisfaction values the best sna next from good to bads us U, Uy,

= | Factors
s| §[H|L 6O k|66 [k |E|6]6[6]6|6|G|E|G|G|L]E[E]h
= = H - 5 3 i = = <
E E b 4+ ] 1 3 4 1 4 2
All 212111t o1 |3 |4 (2212|1201 |1 |2]2]2 (1
Bl2f2(o0fa (2 (2|22 [2 |2 [22 2112|2212 ]2 [353]2
wm|Ef3 2512523523 [53[2 [4[2[5[1 2 [|5[4]4]2]3
Bla g |32 |2 2] 2|22 (15 |1 [F]4]1 {221 ([1
EJo0fo (1 (10 (41 o[ (103|101 4] |1 ]C]0([0]1
Aj1lr1{1frjJo 1|1 {211 ]ef{1l1 o1t f1]1]2]2]1
Bllfof{1fr{2 (11|21t |ojr 111212212 ]2 ([4]1
w|€ (2 |2 |4 |1 |22 ]2 |52 | |41 22 ([5[2([2|2[4]|]2]2]3
D45 (2[5 [2[2 |21 |4 ([3 ]2 |3 |4 |41 |24 [5]2([4([2[2
El2]2 2|24 /4402|525 |22 |24 |1 ]0]1]0o]0]]l
s |A[2 2] ]33 |5 |25 14|01 13 (1 [ [2]|5[2]|3|2]3
Bl1j201y2 141 ][sl2 |21 547212142 [2]2
c 4241y 272 vy 214 2 2014 542121241
Dl2j4 2|2 |12 |2 |L|l2]l2]2]3]2|0]4]2 |2 ]2 ]| |2 |2
E[1 [0 [2[0]1 131 f{efo(2|1 (0|0 |2 |1 |1 |0|1 |0 ]|6]|O0
w AT [2 (11 (2 (1|1t (2 (22 [1]ofof1 |1 (0 f1 |1 (2 2]2
Blt1f(2(2f1r{4 11|25y (121127212 (1112 ([4]2
cl3 |1t 3|52 (2|1 (4412221542154 ]3[4
Dls 4 2 4] BE L4 5 LAl 2 sl L[l
E|of1 (1 (1 (1 (24|11 (1012 ]2 11|12 ]1]0f[a]1l
wlAJo |1 {225 (2]t j2]e2 (112222 ]J1]1]1f2]2]1
N SER NN S E S N IR P e S RS E S R
claf2a a2 2y vzl [y {51 lafalatrlafals]|z]a]6
D4 (4 (41 (2 22| (1|1 |6 |0 |0 |1 |2 |5 |2]2]1([1]]1
E |31 ]0of1 1 (15001 1 ]1 111 1] 11falo]1l

Table 1. Characteristics of crisp values

5. Conclusion

The double model presented in paper is more capdlsi@pturing of humans appraisal of
ambiguity when complex decision-making problems @wasidered. This is because it
provides a flexible and realistic way to accommedatal life data. The experimental
results reveal that if we use models together ih@e in accordance with the thinking
process of a human being to make a decision onléfanated subject. The experiment
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also shows that by using two models together dmuisiresults are more likely to
represent the actual facts and the results are acoeptable.

It needs to be emphasized here that these dexigsiaking processes are best
used as decision tools. This study provides a gér@w of using two methods together
under certain situations. A broader understandiihth® characteristics of the methods
and evaluation criteria is required for successtlltions of real-life fuzzy mulicriteria
decision making problems. Besides using two mottaether, one can build multiple
models, so as to meet the needs of the decisidiigmnoand identification of multifaceted
systems.
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