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APPLICATION OF FUZZY ORDER OF PREFEFENCE BY SIMILARITY
TO IDEAL SOLUTION AND MULTIPLE REGRESSION FOR RISK
ASSESSMENT OF SMALL AND MEDIUM ENTERPRISE BUSINESSES
IN PHITSANULOK PROVINCE
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Abstract

The purposes of this research was to study the risk assessment of small
and medium enterprises by the Fuzzy Order Preference by Similarity to Ideal
Solution (Fuzzy TOPSIS) and factors affecting the operations of small and medium
enterprise in Phitsanulok province. The sample of this research was 100
entrepreneurs of small and medium enterprises in Mueang District Phitsanulok
province by using a purposive sampling method. The risk is classified into 5 segments,
cost, marketing, promotion and support from the government, management and
personnel. The research found that the riskiest factor was cost, with closeness
coefficient equal to 0.653 and the least risk factor was personnel, with closeness
coefficient equal to 0.593. The study of factors affecting the operation of small and
medium enterprises in Phitsanulok Province found that age, business model, cost,
marketing, promotion and support from the government and personnel were a factors

affecting the operations of small and medium enterprises in Phitsanulok.

Keywords: Fuzzy set, Fuzzy technique of order preference similarity to the Ideal solution,

Multiple regression, Risk assessment, Small and medium enterprise businesses
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TOPSIS, Bipolar Fuzzy TOPSIS wardu 9 (Colaka & Kaya, 2017; Sirisawat & Kiatcharoenpol,
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order preference similarity to the Ideal solution (Fuzzy TOPSIS) Faduisaldsuanuien
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37U 30,821 518 (Office of Small and Medium Enterprises Promotion, 2020)
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B, o AduUszavianisanaey (regression coefficient) vasfuUsdaTe X; usazsin
(@el¥dudnual b, dwsuendildanndiene waz dwsurUszanasSesiinneg) Taedie g,
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£ fia ApuAaIAAALY (error or residual) Sewinedn Y uawen 9 (aglddydnuel
dmsuiildaniegna)

dniiniudn B sefu b assiivineves B Wunzuuulnsgu ot B \Jurmaiiii
Floidiuin domuusdasziiuddouunvacly 1 mbeaziuuinnsgiu awviliiudsny
Wasuuasly g MINYATLULIATIY

TnsazUsudulszaninmuessuuildannnisiansanadulssansnisdnaulad
USuAmd (R24)) warAduUsEavsnsinaula (r2)

2.2 wAlANSSEEIAURNANARIAYTY (Kumar et al., 2018) fidunou il
221 dwustademnudss n Jade S1uiuguszneunis m au uaz
By k Ay
222 ﬁmumf’mﬁm%mmﬁmmzauﬁm%ﬁmﬁfﬂmmﬁﬁiymaqmm%
MsUsELiiy LLazﬁ’mumssﬁumﬁmmﬁm%“ummLﬁmmmﬁﬂizﬂaumﬁmsfl.éfmwﬁmﬁﬂimﬁu
TnaulasAdediuand fyduaundsy (Trianeular Fuzzy Number : TFN) (Chen, 2000)

Fa5197 1-2 (Table 1-2) &

Table 1 Linguistic variables for the ratings criterion

Variable Value
Very good : VG (7,9,9)
Good : G (5,7,9)
Moderate : M (3,57)
Poor : P (1,3,5)
Very poor : VP (1,1,3)
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Table 2 Linguistic variables for the importance weight of each criterion

Variable Value
Extremely high : EH (0.7,0.9,0.9)
Very high : VH (0.5,0.7,0.9)
High : H (0.3,0.5,0.7)
Low : L (0.1,0.3,0.5)
Very Low : VL (0.1,0.1,0.3)

3. a$dminisylesiuvesiieivisy

~

Wy = [We + Wi + ...+ WE] 1)

el 5wy uunaeinisUszdiu e s = 1,2,.,n
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U= [Tlrs | mxn Weo r=12,..,m;s=12,..,n (3)
~ a,s b C
U = (ﬁ,f,jﬁ) way ¢f = maxc, (4)
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Table 3 General status information

Information Number Percentage

Sex

Male 29 29.0

Female 71 71.0
Total 100 100.0
Age

less than 30 years 31 31.0

30-40 years 35 35.0

41-50 years 17 17.0

51-60 years 12 12.0

61 years and over 5 5.0
Total 100 100.0
Education

lower than Vocational 29 29.0

Certificate

Vocational Certificate 23 23.0

Bachelor's degree aq 44.0

Master's degree 3 3.0

Higher than a master's degree 1 1.0
Total 100 100.0

ausu aadssnnian lnedadudssansanulnd@awiniu 0.653 Yagednil

anudsadudiiuiiaes fie Aunisduaiusazatuayuainniasy lnedarduuszansaau

v a A v

Tnd3awiniu 0.626 Yasenianudsaduaisuiany Assunisnain Wwededulssanseanny
1nd3ainfiu 0613 Yadefianudsaduddung Assiunisusmsinnis nedardudseans
Aulnd¥aviniu 0.602 wazAuyaansiianudesdesiign lneliaduusednsanulnada

WU 0.593 Fapns7sit 4 (Table 4)

Table 4 The risk assessment of small and medium enterprises

Result
Risk Risk Order
d¥ ds CC,
Cost 148.310 278.990 0.653 1
Marketing 165.420 261.670 0.613 3
Promotion and support from the government 159.760 267.480 0.626 2
Management 170.470 256.750 0.602 a
Personnel 173.750  253.420 0.593 5
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AUNIAZUUUNINTFIY

2= —0.100Z, + 0.100Z, + 0.085Zg + 0.405Z, + 0.086Z;, + 0.319Z,,

¥
& v v ¢
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v
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YVUA 6 F0 ﬁl']llfaf‘HWEJ’]ﬂiﬂ;{!NaﬂiS‘I/]‘UGIIE]ﬂ’]iﬁ’]L‘Du@’m?Jaﬂﬁqiﬁﬁ]%u’]iﬂﬂﬁ’]ﬂLLa%GUU']WEiEJQJVLﬁ

Sevay 58.40 daAadanagou F 11iu 49.440 AN Sig. F = 0.000* LAAIINAINEURUGTEWING

aad

MnUsnaakazfiuusnensalng 6 fa dauduiuslufadunsaiszaududdgneaian
52AU 0.05 wazA1adAnaaeu Durbin-Watson iy 1.963 FeilA1d1lnd 2 wansinA1nu

= 2 a 9
ﬂﬁ’]@]LﬂaGULUuaaﬁgﬂu

Table 5 Factors affecting the operations of small and medium enterprise in Phitsanulok

Province
Model
Variable
b B Sig

Constant 0.394 0.037*
X; : Sex 0.059 0.042 0.224
X, : Age - 0.054 - 0.100 0.022*
X; : Education -0.021 -0.031 0.387
X, : Business experience 0.008 0.016 0.692
X5 : Number of employees 0.031 0.035 0.359
X, : Type of business 0.023 0.027 0.414
X : Business model 0.079 0.100 0.010*
Xg : Cost 0.088 0.085 0.036*
X, : Marketing 0.402 0.405 0.000%

90



Life Science and Environment Journal 2022; 23(1): 82-93

Table 5 Factors affecting the operations of small and medium enterprise in Phitsanulok

Province (cont.)

Variable Model
b B Sig.
X1 : Promotion and support from 0.068 0.086 0.027*

the government

X1 : personnel 0.273 0.319 0.000*
R 0.764
R? 0.584
R? adjusted 0572
F 49.440
Durbin — Watson test 1.963
anUsena

NSRS IEENNTUsTIuANUIABwe s UTENEUNNTEIAITAN AT IURE X
TneldimadamsSosdndunugauaiuuisvie uasdedoidmansenusemsiidunuresgsia
sanasuazrwagelutminfivalananunsotuofusenald fil

Hadeiidanudsanniian Ao dudunu Inedadulssandanulnd@awinty 0.653
Fsaonndesiy Prasee & Itratana (2012) lednwiigmnsiidunuuasanusiosnisaduayy
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uns Avudslinngaty wasiifuumedy Jededidandsadudduiiaes Ao dunisdaasy
wazaduayuanmaig Ineflendudszansanslnddauindu 0.626 Jadefifianudsadudifu
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Idnwdadensdnfugsiavesnsduduseneunisgsiavuinnanauazvuingen (SMEs)
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]
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° o a

gege laun nsdameunsaliviuadouasinuaimdiniunssuiunisudn Jadenlinaudes

Y9 q
<)

Wudsund Apniunisusuisannis neladuussansainulnadeiviniu 0.602 Gedannasd
ffu Srihirun & Pongmakinthorn (2017) le@nwdadenisuimsdnnsfidamaneaudiiaves
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