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Tom tat:

Muc tiéu ciia nghién ciru la trinh bay mét mé hinh trién khai chike ndng chat lwong méi
(quality function deployment - OFD) dira trén ham diém so, ham chinh xdc va ham chdc
chdn dw6i méi truong cia tdp “neutrosophic” khodng cho ddanh gid va liwa chon nha cung
cap. Trong mé hinh dé xuat, gid tri trong s6 cia cdc tiéu chuan “WHATs”, “HOWSs”, gid tri
twong quan “HOWs”-*
gid sir dung tdp neutrosophic khodang. Trong mé hinh danh gid, cdc tiéu chudn kinh té, moi
truong va xa hoi dwoc xem xét. Vi du minh hoa dwoc su dung dé dién ta nhitng loi thé va
kha néng dp dung ciia phirong phdp dé xudt.

Tir khéa: Tap neutrosophic khodng, nha cung cdp, mé hinh trién khai chire ndng chdt
lwong.

Ma JEL: C02, C52, D7, C81, M11

WHATs” va tdc dong ciia moi nha cung cdp tiem néing deoe danh

Developing a quality function deployment method for selecting and evaluating
suppliers

Abstract:

The study is to develop a new quality function deployment (OFD) method based on score,
accuracy and certainty functions under interval neutrosophic environment for selecting and
evaluating sustainable suppliers. In the proposed method, the importance of the “WHATs”,
“HOWs”, “HOWs”-“WHATS” correlation scores, and the impact of each potential supplier
are assessed by using an interval neutrosophic set (INS). Several economic, environmental
and social criteria are considered in the decision process. A comparison example is used to
illustrate the advantages and applicability of the proposed method.

Keywords: Interval neutrosophic, supplier, OFD method.

JEL code: C02, C52, D7, C81, M11.
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1. Giéi thiéu

Ngay nay, cung voi su gia tang nhan thirc cta cac
chinh phu va ngudi tiéu ding vé bao vé méi truong,
lya chon nha cung cép/nha cung cdp xanh co vai
trd quan trong giup cac cong ty dat dugc sy phat
trién bén vimg. Lwa chon cic nha cung cip phu
hop sé gitp cic doanh nghiép dam bao chat luong
san pham, giam chi phi nguyén lidu tir 46 gop phan
thoa man tot hon nhu cau cua khach hang va nang
cao nang lyc canh tranh ctia doanh nghi€p trén thi
truong. bé lya chon cac nha cung cép, bén canh cac
tiéu chuan vé kinh té nhu gia, chi phi van chuyén,
chat lugng san pham, thoi gian giao hang,... (Wang,
2010; Deng & cong su, 2014; Abdollahi & cong su,
2015; Junior & Carpinetti, 2016), cac tiéu chuin
vé mdi truong va xa hoi cling cin dugc xem xét
trong qué trinh ra quyét dinh nhu thiét ké xanh, hé
thong quan 1y moi truong, kiém soat 6 nhidm, san
phém xanh, hi€u qua nang lugng va nguén Iuc, dao
duc,... (Zhu & cong su, 2007; Lee & cong su, 2009;
Awasthi & cong su, 2010). Do d6, viéc lya chon nha
cung cip dugc xem nhu qué trinh ra quyét dinh da
tiéu chuan.

Téng quan tai liéu cho thdy céac tiéu chuan dugc
sir dung dé danh gia va lua chon nha cung cip bao
gém ca cac tiéu chuan dinh lugng va dinh tinh. Cac
tiéu chudn dinh tinh dwuoc danh gia dua trén chu
quan cta ngudi ra quyét dinh. Dé giai quyét van dé
nay, Zadeh (1965) di dé xuét 1y thuyét tip mo dé
luong hoa cac thong tin cé tinh khong rd rang. Tuy
nhién, diém han ché cua 1y thuyét tip mo 1a chi phan
anh ham thudc ma khong phan an ham khong thude.
Dua trén 1y thuyét tip mo, Atanassov (1986, 1989)
gi6i thiéu tp mo tryc cam bang viéc dua thém ham
khong thude. S6 mo truc cam co thé giai quyét cac
thong tin khong day du nhung khong giai quyét duoc
cac thong tin khong xac dinh. Smarandache (2005)

A (13

da phat trién tip “neutrosophic” bang viéc thém ham
khong xac dinh vao tap mo tryc cam. Nhu vay, tép
“neutrosophic” ¢6 thé phan 4nh cac thong tin khong
day di, khong xac dinh va khong thong nhét. Dé
o thé sir dung tap “neutrosophic” trong thuc tién,
Wang & cac cong su (2005a) trinh bay khai niém va
cac phép toadn cua tap neutrosophic don gia tri.
Ngay nay, mo hinh trién khai chirc ning chat
luwgng (Quality function deployment - QFD) la mét
cong cu ra quyét dinh dugc sir dung phd bién dé phat

trién cac san pham va dich vy, tiép thi thuong hiéu
va quan 1y san pham. Da c6 mot s phuong phap
QFD dugc phat trién dé danh gia va Iya chon nha
cung cap (Bhattacharya & cong su, 2010; Dursun
& Karsak, 2013; Lima & Carpinetti, 2016; Yazdani
& cong su, 2016; Van & cong su, 2018; Parkouhi
& cong su, 2019). Viéc sir dung phuong phap QFD
trong giai quyét cac van dé ra quyét dinh cho phép
xé4c dinh duoc lya chon phu hop nhét déi v6i doanh
nghiép, thay vi 1a lya chon t6t nhat. Bhattacharya &
cong su (2010) di két hop phuong phap QFD véi
cong cu phén tich thir bac dé danh gia va Iya chon
nha cung cap. Trong d6, phwong phap phan tich thir
bac dugc st dung dé xéac dinh trong sb cua cac tiéu
chuan danh gia. Cac tiéu chuan dugc sir dung dé
danh gia va lya chon nha cung cép nhu tiéu chuin
vé thoi gian giao hang, chat lugng, tai chinh, cong
nghg,...Lima & Carpinetti (2016) xay dung mo hinh
ra quyét dinh tich hop dé lya chon cac nha cung cap
thiét bi 6 t6. S6 mo duoc st dung trong mé hinh dé
lwong hoa cho cac danh gia ctia tiéu chuan dinh tinh.
Van & cong su (2018) trinh bay mo6 hinh QFD méi
su dung tap “neutrosophic” khoang va phuong phap
diém 1y tuong dé danh gia va lya chon cac nha cung
cip xanh.

Tuy nhién, hau hét cac nghién ciru nay di str dung
s6 thyc hodc s6 mo dé danh gia va lya chon nha
cung cap. Co rét it cac nghién ciru phat trién mo hinh
QFD sir dung tap “neutrosophic” dé danh gia va lya
chon nha cung céip. Tuy nhién, trén thyuc té, viec dua
ra con sb chinh xé4c 1 khong thé, do d6 viéc st dung
tap “neutrosophic” khoang 1a can thiét trong trudng
hop théng tin thu thap duoc dudi dang khoang. Do
d6, myc tiéu ciia nghién ctru nay 1a phat trién mo
hinh QFD méi str dung tap “neutrosophic” khoang
dé danh gia va Iya chon nha cung cap.

2. Ly thuyét tap Neutrosophic

2.1. Tdp Neutrosophic don gia tri va tdp
Neutrosophic khodng

Pat X 1a mot mién vii tru ngoén ngtr, voi mot
thanh phan chung trong X biéu dién boi x. Mot
tdp “neutrosophic” don gid tri A trong X la

A=1{x(T,(x),1,(x),F,(x))]|xe X}, trong do, T,(x),1,(x)

va F,(x) lanluotlahamthudc, hamkhéngxacdinhva
hamkhong thudc. Chomdidiémx trong X, chungtaco
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T,(x),1,(x),F,(x)e[0,1], va 0<T,(x)+1,(x)+F,(x)<3.
Tap “neutrosophic” khoang c6 thé trinh bay dudi
dang x=([T",TY1[1",1"],[F",F']) (Wang &
cong su, 2005a).
2.2. Cac phép todan trén tdp neutrosophic khoding
bat x=(7" 11U 1 LIF B

vi y=(05T LG L LIE L F D)

tap “neutrosophic” khoang. Cac phép toan trén

la hai

tap “neutrosophic” khoang dugc xac dinh nhu sau
(Wang & cong su, 2005b):

Phan b ciax la x = ([FX, FUL[1- 1V 1= IFLITE, TV (1)
x®y=(5"+1T -T'T). 17 + T, -1'T; ],
(L L LIFE LSRR ()
xQy=('L T LI + L - LD+ =1L
[F'+F -F'F L F +F -F'F]) 3)
nx = ([1-(1=T1")" 1-(1=T")" LI, ()],
[(EDYS(ED)'D >0 @
=) L0 -A= 10" 1= (A= 17)"],

[1-A=-F)1-0=F)"D, >0 ()

2.3. Do luong gid tri tdp “neutrosophic” khodng
pat  x=(0" T LI LIF S F Dla tap
“neutrosophic” khoang. Ye (2014) da trinh bay ham
diém sb, ham chinh xdc va ham chic chin dé do

Agn 6

ludng gia tri cua tap “neutrosophic” khoang nhu sau:

S(x)=(4+T1L+T1U_11L_]1U_F1L_F1U)/6 (6)

HE)= (' +T0 =F =F)/2 o)

Cx)=(T"+T")/2  (8)
Tap “neutrosophic” 16n hon khi c6 gia tri ham
diém so0, ham chinh xac va ham chac chan 16n hon.
2.4. Xép hang tap neutrosophic khodng
bat x=(7". 1" [ LIE R va

y=(0 T LG L LIF  F Dla hai tap

“neutrosophic” khoang. Xép hang tip
khoang co thé dugc xéac dinh nhu sau:

neutrosophic”

Néu S(x) = S(y), thi X~ >
Néu S =80) (3 HX)=H(), y4; X~ V>

Néu SO =8, H(x)=H(y), 3 C(x)=C(y), g3 x> -

3. Xay dung md hinh trién khai chirc ning chit
lwong

Nghién ctru nay xay dung mé hinh trién khai chtrc
ning chat luong méi st dung ham diém sb, ham
chinh x4c va ham chic chin trong méi truong tap
“neutrosophic” khoang dé danh gia va lya chon nha
cung cap. Cac budc ctia md hinh dé xuat nhu sau:

Buoc 1: Xac dinh trong sb cla cac tiéu chuin ma
nha cung cap can c6 “WHATSs”

Dt Wee = (Lo T L LLIFGFDa=1 ke =1n 3
trong s6 duoc xac dinh boi nguoi ra quyét dinh D,
cho tiéu chuan “WHATs” - C,. Trong d6, “WHATs”
1a cac tiéu chuan (hay dic tinh) ma san pham mua tir
cac nha cung cip can dat duoc dé dap mg yéu cau
clia cong ty. Gia tri trung binh trong sé c¢6 thé xéac
dinh nhu sau:

W, = (l)@)(wa1 Ow,d..0w,)
n

' = 1—(1—2@(%)" TV :1—(1—2Tf]n ;
trong do: e=l e=l

I 1
c=1

1
n

b
RS-[S
c=1 c=1

Buoce 2: Xac dinh gia tri quan h¢ gitta “WHATs -
“HOWs”
Dét rabc = ([Taic 4 Talb/c ]’ []aLbc 4 1520 ]’ [Faic s Falljc ])’

a=1,...k.b=1,....,m,c=1,...,n,

la gid tri ty 1€ dugc xac dinh bdi nguoi ra quyét dinh
D, cho cac tiéu chuén “WHATS” - C, va cac tiéu
chuan danh gia nha cung cap “HOWs” - C,. Gia tri
trung binh ty 1€ quan hé gitta “WHATs - “HOWs”
duoc xac dinh nhu sau:

1
Ty = ;®('xah1 Dx,y ©....Ox,,), (10)
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Bang 1: Gi tri trung binh trong s6 clia cac tiéu chuin “WHATs”

“WHATs” Hi dong quyét dinh Wi
D, D, D;
W, VH VH H (10,670, 0,874], [0,229, 0,31, [0,126, 0,2])
W, M L M ([0,340, 0,542], [0,431, 0,5], [0,330, 0,4])
W; H M M ([0,476, 0,683], [0,363, 0,5], [0,262, 0,4])
Wy M M L (10,340, 0,542], [0,431, 0,5], [0,330, 0,4])
Ws L VL L (10,200, 0,273], [0,271, 0,3], [0,252, 0,3])
We M L L ([0,273, 0,476], [0,464, 0,6], [0,363, 0,5])

Buoc 3: Xac dinh trong s6 cua cac tiéu chuin
“HOWs”

Duya trén gia tri trong s6 cla cac tiéu chuin
“WHATs -
“HOWs”, trong s6 cua cac tiéu chuan “HOWs”

“WHATs” va gia tri quan hé giilta

duoc tinh nhu sau:

VVb :(llc)i(wawab)zﬂil (1 2 T, )W‘ 1-(1- ZTUTb ]A:|1
\‘(i ] )l/k z[UIU l/kJ
|‘(i F )l/k (zFUFU l/kJ J (11)

Buoc 4: Xac dinh gia tri ty 1€ cia cac nha cung
cap tiém nang cho cac tiéu chuan “HOWs”

Dat Gdbc - ([ dbc > dbc] [Ijbc’ dbc] [ dbc > dbc])

d=1,....s, b=1,...,m, c=1,...,n la gia tri duoc

xac dinh cho céac lya chon (nha cung cip) 4, baoi
hoi ddng ra quyét dinh D, cho cac tiéu chuin danh
gid “HOWs” -

Ira chon dugc xac dinh boi:

C,. Gia tri ty I& trung binh cua cac

1
G,=—®(G,,9G6,,D..9G,,),
n (12)

Budoce 5: Xdc dinh gid tri ty 1¢é co trong $6 cla cdc
lwa chon

Gia tri ty I¢ c6 trong sb clia céac lya chon duge xac
dinh nhu sau:

v, =%®[(Gdl QW) ®-+-®(G, ®W,)],

d=1,...,s,b=1,....m. (13)

Buoc 6: Xé}) hang cac lya chon

St dung cac phuong trinh (6)-(8), ham diém sb,
ham chinh xac va ham chic chin cua céac Ira chon
duoc xac dinh nhu sau:

SV)=@4+TF+TY =1 -1V —FF—F")/6 (14)

H(Vd)=(TdL+TdU _FdL_qu)/z (15)

CUN =T +T7)/12 6

4. Ung dung va so sinh mé hinh trién khai

chitc ning chit lwong

Trong phan nay so sanh mo hinh trién khai chirc
ning chat lugng dé xuat véi mo hinh trién khai chirc
ning chit lugng dé xuit boi Bevilacqua & cong su
(2006) dé thay dugc loi thé va kha nang ing dung
clia mo hinh d& xuat. Nghién ctru nay sir dung bo
dir li€u str dung trong nghién ctru cua Bevilacqua &
cong su (2006). Trong nghién ciru cia Bevilacqua
& cong sy (2006), hoi dong ra quyét dinh gdm 03
thanh vién (D,..., D,) chiu trach nhi¢m danh gia 10
nha cung cép (4,,..., 4, dua trén 06 tiéu chuin ma
san pham mua tir cdc nha cung cap can dat dugc
“WHATY”, cu thé: su phu hop cta san phém vé mat
san xuat va hiéu suit ciia san pham, dich vu ),
chi phi - phu hop véi cac tinh ning cua san phdm
va voi cac ngudn luc co sin cho cong ty (W), giao
hang ding gio (W), hi¢u qua cua hanh dong khac
phuc (W), tinh san c6 va hd tro khach hang (), lap
trinh giao hang (W,); va 07 tiéu chuan “HOWs”, cu
thé: kinh nghiém (#,), kha nang d6i méi (,), chimg
nhan quan 1y chit luong (H,), linh hoat trong dap
ung yéu cau cua khéach hang (/,), 6n dinh tai chinh
(H.), kha ning quan 1y don hang tryc tuyén (H,), vi
tri dia 1y (H).

Buoc 1: Xac dinh trong $6 ctia cdc tiéu chudn
“WHATs”

Bang 1 trinh bay gia tri trong so cua cac tiéu chuan
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Bang 2: Gia tri moi quan h¢ “HOWs”-“WHATs”

“WHATs” “HOWs” Hgi dong quyét dinh Fi
D Ds D;
W, H, VH H H ({0,900, 0,952], [0,032, 0,075], [0,018, 0,048])
H, VH VH VH  ([0,936,0,973], [0,008, 0,027], [0,008, 0,027])
Hs L VL VL (10,352, 0,552], [0,180, 0,294], [0,216, 0,343])
H, M L L (10,552, 0,755], [0,100, 0,216], [0,144, 0,245])
Hs L VL VL (10,352, 0,552], [0,180, 0,294], [0,216, 0,343])
Hs H H H ([0,875, 0,936], [0,064, 0,125], [0,027, 0,064])
H; L L L ([0,488, 0,657], [0,125, 0,216], [0,216, 0,343])
W, H, M M L ([0,608, 0,825], [0,080, 0,216], [0,096, 0,175])
H, H H M ({0,825, 0,920], [0,064, 0,150], [0,036, 0,080])
Hs VH VH VH  ([0,936,0,973], [0,008, 0,027], [0,008, 0,027])
H, L L L (10,488, 0,657], [0,125, 0,216], [0,216, 0,343])
Hs M M M ([0,657, 0,875], [0,064, 0,216], [0,064, 0,125])
Hs L L VL ([0,424, 0,608], [0,150, 0,252], [0,216, 0,343])
H; M M H ([0,755, 0,900], [0,064, 0,180], [0,048, 0,100])
w; H, H M H ([0,825, 0,920], [0,064, 0,150], [0,036, 0,080])
H, M M M ([0,657, 0,875], [0,064, 0,216], [0,064, 0,125])
Hs L L L ([0,488, 0,657], [0,125, 0,216], [0,216, 0,343])
H, H VH VH  ([0,920,0,964], [0,016, 0,045], [0,012, 0,036])
Hs L L L (10,488, 0,657], [0,125, 0,216], [0,216, 0,343])
Hs VH VH VH  ([0,936,0,973], [0,008, 0,027], [0,008, 0,027])
H; H H H ([0,875, 0,936], [0,064, 0,125], [0,027, 0,064])
Wi H, H H VH (0,900, 0,952], [0,032, 0,075], [0,018, 0,048])
H, VH VH VH  ([0,936,0,973], [0,008, 0,027], [0,008, 0,027])
Hs M L L ([0,552, 0,755], [0,100, 0,216], [0,144, 0,245])
H, H VH VH  ([0,920,0,964], [0,016, 0,045], [0,012, 0,036])
Hs L L L ([0,488, 0,657], [0,125, 0,216], [0,216, 0,343])
Hs M VL H (10,685, 0,840], [0,096, 0,210], [0,072, 0,140])
H; L VL VL ([0,352, 0,552], [0,180, 0,294], [0,216, 0,343])
Ws H, H H H ([0,875, 0,936], [0,064, 0,125], [0,027, 0,064])
H, H H M (10,825, 0,920], [0,064, 0,150], [0,036, 0,080])
Hs L L L ([0,488, 0,657], [0,125, 0,216], [0,216, 0,343])
Hi M M M ([0,657, 0,875], [0,064, 0,216], [0,064, 0,125])
Hs L VL VL (10,352, 0,552], [0,180, 0,294], [0,216, 0,343])
Hs H H H ([0,875, 0,936], [0,064, 0,125], [0,027, 0,064])
H; VL VL VL ([0,271, 0,488], [0,216, 0,343], [0,216, 0,343])
We H, H M H ([0,825, 0,920], [0,064, 0,150], [0,036, 0,080])
H, VH VH H (10,920, 0,9641, [0,016, 0,045], [0,012, 0,036])
Hs VL L L ([0,424, 0,608], [0,150, 0,252], [0,216, 0,343])
Hi H VH VH  ([0,920,0,964], [0,016, 0,045], [0,012, 0,036])
Hs M M M ([0,657, 0,875], [0,064, 0,216], [0,064, 0,125])
Hs H H VH  ([0,900, 0,952], [0,032, 0,075], [0,018, 0,048])
H; H H VH (0,900, 0,952], 0,032, 0,075], [0,018, 0,048])

Bang 3: Gia tri trong sb ciia “HOWs”

Tiéu chuan “HOWs”

W;

H
H,
H;
H,
Hs
Hs
H;

(10,183, 0,340], [0,599, 0,720], [0,501, 0,627])
(10,197, 0,369, [0,553, 0,687], [0,471, 0,603])
(10,094, 0,206], [0,639, 0,765], [0,650, 0,760])
([0,154, 0,303], [0,591, 0,721], [0,541, 0,664])
(10,078, 0,194], [0,680, 0,795], [0,666, 0,772])
(10,179, 0,327], [0,602, 0,716], [0,511, 0,637])
([0,121, 0,250], [0,663, 0,772], [0,605, 0,721])
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Bang 4: Gia tri ty 1¢ ciia cAc lwa chon véi cac tiéu chuin “HOWs”

“HOWSs” Nha Hdi dong quyét dinh G
cung cé'ip Dy D; D3
H A M L M ([0,608,0,825], [0,080,0,216], [0,096, 0,175])
A H H H ([0,875, 0,936], [0,064, 0,125], [0,027, 0,064])
As L M VL  ([0,496,0,720], [0,120, 0,252], [0,144, 0,245])
Aq M M L ([0,608, 0,825], [0,080, 0,216], [0,096, 0,175])
As VH VH VH ([0,936,0,973], 0,008, 0,027], [0,008, 0,027])
As H VH VH  ([0,920, 0,964], [0,016, 0,045], [0,012, 0,036])
Ay VL L VL  ([0,352,0,552], [0,180, 0,294], [0,216, 0,343])
As L L H ([0,680, 0,804], [0,100, 0,180], [0,108, 0,196])
Ay M M M ([0,657,0,875], [0,064, 0,216], [0,064, 0,125])
Ao H H H ({0,875, 0,936], 0,064, 0,125], [0,027, 0,064])
H, A L M L ([0,552, 0,755], [0,100, 0,216], [0,144, 0,245])
Ay H M M ([0,755, 0,900], [0,064, 0,180], [0,048, 0,1007])
A3 VH H VH  ([0,920,0,964], [0,016, 0,045], [0,012, 0,036])
Ay H H H  ([0,875,0,936], [0,064, 0,125], [0,027, 0,064])
As VH VH VH ([0,936,0,973], 0,008, 0,027], [0,008, 0,027])
As L VL L ([0,424, 0,608], [0,150, 0,252], [0,216, 0,343])
A7 M M M ([0,657,0,875], [0,064, 0,216], [0,064, 0,125])
As M H M (0,755, 0,900], [0,064, 0,180], [0,048, 0,100])
Ay H H H ([0,875, 0,936], [0,064, 0,125], [0,027, 0,064])
Ao VL L VL ([0,352,0,552], 0,180, 0,294], [0,216, 0,343])
H; A M L M (0,608, 0,825], [0,080, 0,216], [0,096, 0,175])
A M M H ([0,755, 0,900], [0,064, 0,180], [0,048, 0,100])
As VH VH H (10,920, 0,9641, [0,016, 0,045], [0,012, 0,036])
Ay VL VL L ([0,352, 0,552], [0,180, 0,294], [0,216, 0,343])
As VL VL VL  ([0,271, 0,488], [0,216, 0,343], [0,216, 0,343])
As M M L (10,608, 0,8257, [0,080, 0,216], [0,096, 0,175])
A; VH VH VH  ([0,936,0,973], [0,008, 0,027], [0,008, 0,027])
Ag H H  ([0,875,0,936], [0,064, 0,125], [0,027, 0,064])
Ay M M L ([0,608, 0,825], [0,080, 0,216], [0,096, 0,175])
Ao M M H  ([0,755,0,900], [0,064, 0,180], [0,048, 0,100])
H, A M H ([0,755, 0,900], [0,064, 0,180], [0,048, 0,100])
A VH VH H ([0,920, 0,964], [0,016, 0,045], [0,012, 0,036])
As L L L ([0,488, 0,657], [0,125, 0,216], [0,216, 0,343])
As VL VL L ([0,352, 0,552], [0,180, 0,294], [0,216, 0,343])
As H H H ({0,875, 0,936], [0,064, 0,125], [0,027, 0,064])
As M M M ([0,657, 0,875], [0,064, 0,216], [0,064, 0,125])
A7 H VH VH  ([0,920, 0,964], [0,016, 0,045], [0,012, 0,036])
As VL VL L ([0,352, 0,552], [0,180, 0,294], [0,216, 0,343])
Ay L H L ([0,680, 0,804], [0,100, 0,180], [0,108, 0,196])
Ao L L VL ([0,424, 0,608], [0,150, 0,252], [0,216, 0,343])
H; A M M M ([0,657,0,875], [0,064, 0,216], [0,064, 0,125])
A; VH VH VH  ([0,936,0,973], [0,008, 0,027], [0,008, 0,027])
A; L L L ([0,488, 0,657], [0,125, 0,216], [0,216, 0,343])
Aq H H H ([0,875, 0,936], [0,064, 0,125], [0,027, 0,064])
As M M L ({0,608, 0,825], [0,080, 0,216], 0,096, 0,175])
As H H VH  ([0,900,0,952],[0,032, 0,075], [0,018, 0,048])
A7 L L L ([0,488, 0,657, [0,125, 0,216], [0,216, 0,343])
As H H H ([0,875, 0,936], [0,064, 0,125], [0,027, 0,064])
Ay VL VL VL ([0,271, 0,488], [0,216, 0,343], [0,216, 0,343])
Ao VH VH H (10,920, 0,964], [0,016, 0,045], [0,012, 0,036])
Hs A VL L L ([0,424, 0,608], [0,150, 0,252], [0,216, 0,343])
A VL L VL ([0,352,0,552], [0,180, 0,294], [0,216, 0,343])
As VL L L ([0,424, 0,608], [0,150, 0,252], [0,216, 0,343])
Aq VL VL VL  ([0,271,0,488], [0,216, 0,343], [0,216, 0,343])
As L L M  ([0,552,0,755], [0,100, 0,216], [0,144, 0,245])
Ao VL VL VL ([0,271, 0,488], [0,216, 0,343], [0,216, 0,343])
A M M H ([0,755, 0,900], [0,064, 0,180], [0,048, 0,100])
As VH VH VH ([0,936,0,973], 0,008, 0,027], [0,008, 0,027])
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Bang 4: (tiép)

Ao VL VL L  ([0,352,0,552], [0,180, 0,294], [0,216, 0,343])
Ao VL VL M  ([0,433,0,680], [0,144, 0,294], [0,144, 0,245])
H, A VL M L ([0,496,0,720], [0,120, 0,252], [0,144, 0,245])
A L L M  ([0,552,0,755], [0,100, 0,216], [0,144, 0,245])
As VL L VL ([0,352,0,552], [0,180, 0,294], [0,216, 0,343])
As VH H H  ([0,900,0952], [0,032, 0,075], [0,018, 0,048])
As VL VL M  ([0,433,0,680], [0,144, 0,294], [0,144, 0,245])
As VL VL L  ([0,352,0,552], 0,180, 0,294], [0,216, 0,343])
A L M L ([0,552,0,755], [0,100, 0,216], [0,144, 0,245])
As VL VL L  ([0352,0,552], 0,180, 0,294], [0,216, 0,343])
Ao VL VL L  ([0,352,0,552], [0,180, 0,294], [0,216, 0,343])
Ao VL VL M ([0,433,0,680], [0,144, 0,294], [0,144, 0,245])

“WHATs” duoc xac dinh boi hoi ddng ra quyét dinh
duya trén b dir li€u trong nghién ctru cua Bevilacqua
& cong su (2006). Str dung phuong trinh (9) gia tri
trung binh trong s6 cua “WHATS” duoc xac dinh
trong cot cudi cuia Bang 1.

Buoc 2: Xac dinh gia tri moi quan h¢ “HOWs -
“WHATs”

Béng 2 trinh bay danh gia cta hoi dong ra quyét
dinh cho mdi quan hé “HOWs”-“WHATs " st dung
dir liéu trong nghién ctru ciia Bevilacqua & cong sy
(2006). Gia tri trung binh cua cua gid tri quan h¢
“HOWSs”-“WHATs” dugc xac dinh trong cot cudi
cua Bang 2 st dung phuong trinh 10.

Buoc 3: Xac dinh trong s6 ctia cac tiéu chuin
danh gia nguoi cung cap - “HOWs”

Gi4 tri trong sb cua “HOWs” ¢ thé xac dinh sir
dung phuong trinh (11) nhu trong Bang 3.

Buoc 4: Xac dinh gia tri ty I¢é cua cdc nha cung
cdp cho cdc tiéu chuan “HOWs”

Bang 4 trinh bay gia tri danh gia ctia 03 thanh vién
hoi dong cho 10 nha cung cip tuong tng véi cac tidu

chuan “HOWs” sir dung dit liéu trong nghién ctru
cua Bevilacqua & cong sy (2006). Str dung phuong
trinh (12), gia tri trung binh ctia cic nha cung cap
dugc xac dinh trong ¢t cudi cua Bang 4.

Budce 5: Xac dinh gia tri ty 1¢é co trong $6 cia cdc
lwa chon

Bang 5 trinh bay gia tri trong sb cua cac lya chon
ap dung phuong trinh (13).

Bude 6: Xép hang cdc lwa chon

St dung phuong trinh (14)-(16), gia tri ham diém
s6, ham chinh xac va ham chéc chin cta cac nha
cung cép dugc trinh bay trong Bang 6.

Dua vao két qua Bang 6, thir tw xép hang ctia 10
nha cung cap nhu sau:

Két qua thu duogc 1a khac véi két qua xép hang
trong nghién ctru cua Bevilacqua & cong su (2006).
Nguyén nhan cua sy khac biét nay la do phuong
phap d& xuét trong nghién ciu nay s dung tap
“neutrosophic” khoang trong xac dinh trong sb cuia
céc lya chon va gia tri ty 1¢ ciia cdc nha cung cép; tap
“neutrosophic” khoang la tdp mo rdng cua tap mo

Bang 5: Gia tri ty 1€ co6 trong so ctia cac lwa chgn

Nha cung cip Vi
A ([0,037,0,117], [0,791, 0,896], [0,772, 0,867])
A> ([0,056, 0,147], [0,766, 0,873], [0,723, 0,832])
As ([0,043, 0,116], [0,785, 0,880], [0,768, 0,865])
Ay ([0,044, 0,1211], [0,798, 0,891], [0,756, 0,856])
As ([0,058, 0,147], [0,765, 0,870], [0,723, 0,832])
As ([0,041, 0,118], [0,788, 0,888], [0,759, 0,858])
A7 ([0,049, 0,136], [0,769, 0,876], [0,741, 0,845])
As ([0,052, 0,136], [0,781, 0,878], [0,737, 0,843])
Aoy ([0,040, 0,114], [0,803, 0,897], [0,769, 0,865])
Ao ([0,040, 0,114], [0,797, 0,892], [0,763, 0,861])
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Bang 6: Gia tri ham di€ém so, ham chinh xac va ham chac chan ciia nha cung cap

Nha cung cip Ham diém s Ham chinh xdc  Ham chic chin Xép hang
A 0,1377 -0,743 0,077 9
A 0,1682 -0,676 0,102 2
A3 0,1435 -0,737 0,080 7
A4 0,1439 -0,724 0,082 6
As 0,1692 -0,675 0,103 1
As 0,1444 -0,729 0,080 5
Az 0,1587 -0,701 0,092 3
Asg 0,1582 -0,696 0,094 4
Ao 0,1366 -0,740 0,077 10
Ao 0,1402 -0,735 0,077 8

sir dung trong nghién ciru ctia Bevilacqua & cong nha cung cép. Két qua so sanh cho thiy mo hinh
su (2006). dé xuét st dung tap “neutrosophic” khoang la su

5. Két lugn mo rong ctia cac mo hinh trién khai chirc r‘léng’chét
. . lugng da co. Trong tuong lai, md hinh dé xuat cé
Tap “neutrosophic” khoang c6 thé dién dat cac thé dugc mé rong hon thong qua sit dung két hop
ng tm K v6i phuong phap diém Iy tuong (TOPSIS) dé xép
chdc chan tot hon so véi tdp mo, tdp mo khqoémg, hang céc tap “neutrosophic” hay phuong phap phan
tdp mo tryc cam,...Nghién ctru ndy da phat trién mé  tich thir bac (AHP) dé xéac dinh trong s6 cua cac tidu
hinh trién khai chttc ning chit lugng méi st dung  chuén va 4p dung dé giai quyét cac van dé ra quyét
tap “neutrosophic” khoang dé danh gia va lua chon  dinh da tiéu chuin khéac nhau trong thuc tién.

thong tin khong day du, khong xac dinh va khong

Loi thira nhan/Cam on:

Nghién ctru nay dugc tai trg boi Trung tam HS tro Nghién ctru Chau A, Pai hoc Quéc gia Ha Noi va Quy Gido duc
Cao hoc Han Quéc.
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