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TOM TAT

Trong thuc t&, nguoi ra quyét dinh (DM) thweng phai di mat véi van dé& chon phwong an thay thé tbt nhat tiy
cac lwa chon cé sdn dwa trén cac tiéu chuan cho trwdc, bai toan d6 goi la bai toan ra quyét dinh da tiéu chi
(MCDM). C6 nhiéu mé hinh dwoc nghién ctvu va sir dung dé gidi quyét bai toan MCDM. Tuy nhién, c6 thé sai 1Am
khi tuyén bd réng cé mét phwong phap nao dé Ia tét nhat hién cé. Muc tiéu clia bai bdo nay Ia phan tich danh gia
mot sb phwong phap gidi bai toan ra quyét dinh da tiéu chi nhw phwong phap SAW, phwong phap MOORA va
rng dung ching vao giai quyét mét sb bai toan trong ndng nghiép. D& lam dwoc viéc do, ching t6i da phan tich
cac phwong phap SAW, MOORA va dé ra cac hwéng cai tién trong bwéc chudn héa div liéu va dung entropy mo
dé tinh trong s6 cho cac tiéu chi ctia mé hinh. Sau d6, ching ta ap dung cac md hinh da dwoc cai tién vao giai
quyét mot s bai toan trong ndng nghiép, nhw bai toan Iwa chon céng thirc trdng ndm, bai toan Iwa chon phan bén
cho cay diéu nwédc. Két qua thu dwgc sau khi cai tién dwoc danh gia la tét hon.

T khéa: SAW, MOORA, Entropy, MCDM.

Comparison Analysis of some MCDM Models
and Applying in Decision Information System

ABSTRACT

Practically, a decision-maker (DM) often faces the problem of choosing the best optimal from the alternatives
based on given criteria, which is called the multiple criteria decision-making problem (MCDM). Many models have
been studied and used to solve MCDM problems. However, it is wrong to declare that there is a certain method
that is the best one. The main objective of this study was to analyze and evaluate some methods of solving multi-
criteria decision-making problems such as the SAW (Simple Additive Weighting), and MOORA (multi-objective
optimization based on ratio analysis) method, and apply them to solve some problems in agriculture. To do that,
we analyzed the SAW and MOORA methods and proposed improvement directions in the data normalization step
and used fuzzy entropy to calculate weights for the model's criteria. After that, the improved models used to solve
some problems in agriculture, such as the problem of choosing a mushroom cultivation formula, the problem of
choosing a fertilizer for cashew trees. The results obtained after improvement were considered to be better.

Keywords: SAW, MOORA, Entropy, MCD.

5 . R tiéu chi C; duge gan véi mot trong sé w; e [0,1],
1. DAT VAN DE n
G =1, 2,., n) sao cho ij =1. Mot bai toan

Mo hinh ra quyét dinh da tiéu chi (MCDM)
giip ching ta lya chon phuong an tét nhat tu
tap cac phuong an A = {A,, A,,.., A} dua trén
tap cac tiéu chi C = {C,, C,,.., C,}. Trong d6, mdi
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j=1
MCDM c6 thé duge biéu dién bsi mot hé thong
tin hai chiéu: mét chiéu (cac hang) biéu dién cac
phuong an, chiéu con lai (cac cot) biéu dién cac



tiéu chi dé danh gia cic phuong an. Hé thong
tin ra quyét dinh nay ciing con dudc goi 1a ma
tran tran ra quyét dinh D =[d;],, ., nhu sau:

Cl CZ
Al dll d12
A ld, d

D= 2l 2 22
Am Ldml dm2
trong do: dij eR v6i moii=1, 2,., mva

j=1,2,..,n.

Hé thong tin ra quyét dinh nay cling dudc
biéu dién bdi ma tran ra quyét dinh da duge
chuéin héa X = [l x  nhu sau:

Cl CZ
Al Xll XIZ
A | x X

X=""2l%2 22
A Lxml X,
trong dé6 x; € [0,1] v6i moii =1, 2,.., m va

j=1,2,.n.

D& giai quyét bai toan nay, c6 nhiéu phuong
phap dudc dé xudt. Ta c6 thé ké ra mot so
phuong phap nhu: phuong phap SAW, phuong
phap MOORA, phuong phap COPRAS (complex
phuong phap TOPSIS
(technique for order preference by similarity to
ideal solution) (Bhowmik & «c¢s., 2018;
Chakraborty & Chatterjee, 2013; Gadakh & cs.,
2016; Jayakrishna & Vinodh, 2017; Karande &
Chakraborty, 2012; Mayyas, 2016). Trong céac
phuong phap nay, di liéu phai ¢ dang chuén

rate assessment),

héa, tic 1a cic gia tri cua dii liéu phai 1a s6
thuoc [0,1]. Nhung do dic diém ctaa cac phuong
phap trén 1a khac nhau, cho nén khi chuédn héa
dit liéu ciing cn chd § chuén héa bing cong
thtic pht hogp. Ching han, trong bai toan ra
quyét dinh da tiéu chi (MCDM), ngudi ta thuong
xem xét dén 2 nhém tiéu chi: nhém tiéu chi lgi
ich (benefit) va nhém tiéu chi phi lgi ich (non-
benefit). Trong cung mét phuong phap, cé thé
cong thtc chudn héa cho nhém tiéu chi lgi ich
phai khac vé6i céng thic chudn héa cho nhém
tiéu chi phi Igi ich (nhu phuong phap SAW sé
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dudc phan tich ¢ phan 2 cua bai bao nay). C6
cong thic phu hgp cho nhém tiéu chi 1gi ich khi
st dung phuong phap nay, nhung lai khong phu
hgp khi st dung cho nhém 1gi ich khi st dung
phuong phap khac. Diéu nay ciling xay ra tuong
tu cho nhém tiéu chi phi 1gi ich.

Sau day, ta nghién cttu moét s6 md hinh ra
quyét dinh da tiéu chi, phan tich nhiing nhudc
diém ctia né va tng dung trong mot s6 bai toan
trong nong nghiép. Pong thdi trong qua trinh ra
quyét dinh da tiéu chi, cac tiéu chi c6 thé sé anh
hudng dén van dé quyét dinh véi nhiing trong s
khéac nhau. Gia st w; € [0,1] 1a trong s6 cta tiéu
chi C; G=1, 2,.., n)va ij =1. Trong nghién

j=1

ctiu nay, chung t6i st dung dé do Entropy md dé
x4c dinh cac trong s6 vi n6é cung cdp dd chinh
x4c cao trong viéc xac dinh cic trong s6 cla cac
tiéu chi trong cac m6 hinh ra quyét dinh da tiéu
chi (Singh & Sharma, 2019). Péng gbép chinh
cta bai bao nay 1a phan tich so sanh wu diém
nhugc diém cta mot s6 phuong phép giai bai
toan ra quyét dinh da tiéu chi, cht yéu la 6
khau chuén héa di liéu, nhu phuong phap
SAW, phuong phap MOORA va dua ra giai
phap khic phuc nhuge diém cta né. Trong bai
bao nay, ching toi cing dua thém viéc danh gia
ty 1é phan tram cua cac phuong an t6i uu khi
lua chon cac phuong phap khac nhau.

2. PHUONG PHAP NGHIEN CUU
2.1. Phuong phap SAW

Phuong phap SAW dugc Hwang dé xuat vao
nhiing nam 1981 (Hwang, Yoon 1981), gom céc
budc sau:

Buée 1: Tinh ma tran chuén héa X.

Buéc 2: Chuédn héa ma tran X tich hop véi
trong s6 ta thu duge ma tran S = [s;] trong dé:

i = Xj X W; (1)

v6imoii=1,2,.., mvaj=1,2.., n.

Budc 3: Véi mdi phuong an A, ta tinh:

8, =25, 2)
j=1

v6imoii=1,2,., m
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Bu6éc 4: Chon phuong an i° thod man
S=max{S;|1=1, 2,.., m}.

Phuong phap SAW xét dén téng cla cic tiéu
chi (c6 tich hgp véi cac trong s6) cho tiing phuong
an. Sau dé chon phuong an c6 téng 16n nhat la
phuong an téi uu nhat. SAW c6 thé duge st dung
t6t néu tat ca cac tiéu chi 1a tiéu chi lgi ich. Day
14 mot nhuge diém cta phuong phap nay.

Trong cac bai toan ra quyét dinh, cac tiéu
chi chi phéi quyét dinh thudng bi anh hudng béi
hai nhém tiéu chi 1a nhém céc tiéu chi 1gi ich va
nhém céc tiéu chi khong 1¢i ich. P& khic phuc
tinh trang nay, mot s6 tac gia st dung cong thiic
(3) cho cac tiéu chi phi 1gi ich, va cong thic (4)
sau cho cac tiéu chi 1gi ich, v6i moii1=1, 2,.., m
vaj=1, 2,.., n (Zavadskas & Kaklauskas, 1994;
Podvezko, 2011).

_ Wiy 3
x, = ®)
ij
d,
x = 4
" max. d.
i=1,2,...,m ij

M6t trong nhiing nhudge diém nia caa
phuong phap SAW 1a do yéu cau cac x;; trong
ma tran chuén hoéa X phai la gia tri thudc doan
[0, 1]. Khi d6, cac cong thic (3), (4) bén trén
khéng bdo dam dugc diéu nay, néu nhu cé gia
trid; <Ov6ii=1,2,., mj=1,2,., n Khidb
mot s6 tac gid (Ginevicius & Podvezko, 2007) dé
xudt cdi tién dua ma tran X = [x;],, ., thanh ma
tran chudn héa X = [Xh} bdi cong thtc (5)
sau, v6i moi v6imoii=1, 2,.., mvaj=1, 2,.,n

X; =X+ ‘mlnizl,zm,m Xij‘ +1 ®)

Tuy nhién, cong thic (5) lai x4y ra nhugc
diém la x; c6 thé 16n hon 1. Tic la né trai véi
didu kién X=|:Xij:| 1d ma tran chudn héa.
Hién nhién, véi cong thic 5, gia tri Am nhoé nhat
lai duge bién di thanh 1. P& khic phuc tinh
trang nay chung t6i dé xudt cong thic bién d6i
md hoéa st dung cho viéc bién déi ma tran ra
quyét dinh [d;],., thanh ma tran dugc chuén
héa X = [x;],, x , nhu sau:
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dij - mini:l,z,m,m dij
x, = o ®)
max; o, % "M, 0%
hodc
max, ;. .m dij B dij
x, - en ()
max, o n% M, 2%

Trong d6, céng thiic (6) dung cho cac tiéu
chi lgi ich, céng thic (7) dung cho cac tiéu chi
phi 1¢i ich. Trong cong thic (6), (7) viéc ching
minh cac gia tri x;; € [0,1] 1a diéu dé thay.

Trong bai bao nay, ching téi dé xuit thém
danh gia tilé (%) chdp nhan gitia cic phuong an
A, khi st dung phuong phap SAW thong qua cac
gidtri S;(i=1, 2,.., m) 6 buéc thi 3 nhu sau:

S.
Per(A, )= 3 100(%) ©)
v6imoii=1,2,.., mvaS=S; +S,+..+S,.

2.2. Phuong phap MOORA

Phuong phap MOORA, dudgc giéi thiéu lan
diu tién bdi Brauers (2004), 1a ky thuat t6i vu
héa da muc tiéu c6 thé 4p dung thanh cong dé
gidl quyét cac loai van dé ra quyét dinh phiic
tap trong moi trudng san xuat, trong d6 cac muc
tiéu c6 thé xung dot nhau. Phuong phép téi uu
héa da muc tiéu trén cd sé phuong phap phan
tich ty 16 (MOORA) gém cac budc sau:

Buéc 1: Tinh ma tran ra quyét dinh dugc
chuén héa X = [X;i] % n VO

X, = )

v6imoii=1,2,., mvaj=1,2.,n.

Buée 2: Véimoii=1,2,.., mvaj=1, 2,.,n,
tinh cac ma tran ra quyét dinh sau khi da chuén
héa véi cac trong s6 W = [W,],, .., trong dé:

Wi = w; x x;; (10)
Buéc 3: Tinh toan:

1
P = ﬁZjervij (11)

N 1
Va:R, = —Z:jeNBWij (12)

[N



Trong d6, B 1a tap hgp cac tiéu chi 1gi ich va
NB la tap hgp cac tiéu chi khong 1¢i ich, véi moi
i=1,2,.., m.

Budc 4: Tinh toan cac gia tri uu tién:

Q; = exp(P;— R) (13)

v6imoii=1,2,., m

Buéc 5: Xép hang cac phuong an A, > A, néu
Q=2Qvéimoik=1,2,.., m.

Ciing giong nhu phuong phap SAW, phuong
phap MOORA c¢6 nhiing han ché, ching han,
cong thic (9) sé khong cho gia tri x; € [0,1] néu
ton tai d; < 0. Pdc diém cta phuong phap
MOORA 1a xét gia tri uu tién 1a hiéu caa téng
cac tiéu chi 1gi ich vé6i tong cac tiéu chi phi lgi
ich. Cho nén, cac cong thiic chudn héa phuong
phap nay diung chung mét kiéu cong thic chudn
héa. Do d6, ching téi d& nghi dung céng thtc
chuén héa (6) khi chuén héa dii liéu cho phucng
phap MOORA.

Néu dung cong thic chuin hoéa (7) dé chuin
héa dit lidu thi sé chuyén cac tiéu chi phi 1gi ich
ban d4u thanh cac tiéu chi 1oi ich sau khi chuin
hoéa. Tic 1a két hgp cong thic (6) dé chuén hoa
dit liéu cho cac tiéu chi 1oi ich, cong thic (7) dé
chuén héa cac tiéu chi phi lgi ich thi két qua thu
dudc ma tran chuén héa c6 thé xem céc tiéu chi
ldc nay déu 1a cac tiéu chi lgi ich. Két qua sé
hoan toan giong véi két qua x&p hang cua
phuong phap SAW.

Chiing t6i dé xuat thém danh gia ti 1é (%)
chap nhan gitia cac phuong an A, khi st dung
phuong phap MOORA thong qua cac gia tri Q;
(i=1,2,.., m) § bubc thii 4 nhu sau:

Per(Ai) - %x 100(%) (14)

v6imoii=1,2,., m

vaQ=Q;+ Qs+ .. + Q.

2.3. Phuong phap danh gia trong s6 dung
Entropy ma

Trong van dé ra quyét dinh da tiéu chi, cac
tiéu chi s& anh hudng dén quyét dinh véi trong s
khac nhau. Cac trong s6 nay c6 thé do ngusi ra
quyét dinh lya chon. Khi dé, cic trong s6 nay sé
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chiu anh hudéng bdi tam li ctia ngudi ra quyét
dinh. D& tranh diéu d6, c6 thé st dung cac
entropy md dé tinh trong s6 cho ting tiéu chi.
Entropy do gia tri thong tin, trong van dé ra
quyét dinh, théng tin cang nhiéu (khong ré rang)
thi gi4 tri ctia né c6 1oi cho quyét dinh cang yéu,
ttic 12 né sé it Anh huéng dén két qua ra quyét
dinh. Néu nhu thugc tinh C;(j = 1, 2,..., n) ¢6 mtc
do6 nhiu ctia thong tin cao thi gia tri entropy cua
no sé cao, khi dé thudc tinh C;( = 1, 2,..., n) dugc
danh gia 1a it c6 gia tri va sé c6 trong s6 thap hon
cac thuoc tinh khac. Trong bai bao nay chung toi
st dung mot do6 do entropy md duge dé xuat béi
Singh & Sharma vao nam 2019.

Dinh nghia 1 (Singh & Sharma, 2019): Gia
st A = {u(x) |x; € X} 1a mdt tAp md trén khong
gian nén X = {x;, X,,.., X,,}. Khi d6, entropy cua
tap mo A xac dinh bdi cong thiic:

E(A)-= iz@ (x)~(1-1, (u,)) a5)

Ap dung cong thic entropy (14) dé tinh
entropy cua tiéu chi C;( = 1, 2,.., n) bing cach
col mdi tiéu chi C;(j = 1, 2,.., n) 1a tap mé trén
khéng gian nén la tap cac phuong an A = {A,,
A,,.., A} trén ma tran dudc chuén héa, tic la G
= (CA) =x;| A e A} (=1, 2,.., ).

Viéc tinh trong s ctia cac tiéu chi dude thuc
hién qua cac budc sau:

Buéc 1: Chuén héa di liéu theo cong
thic (6).

Bude 2: Tinh entropy cua tung tiéu chi C;
G=1,2,.., n) bbi cong thiic:

4 m
e, :E(Cj):agxij(l—xij) (16)
Buéc 3: Tinh trong s6 cua ting tiéu chi C;
(G=1,2,..,n) bdi cong thiic:
l1-e.
L a7
n-»ye

3. CAC TRUONG HOP NGHIEN CUU

Trong phadn nay ching t6i ting dung hai
phuong phap SAW va MOORA cho mdt s6 bai
toan ra quyét dinh trong néng nghiép nhu bai
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toan lua chon cac cong thiic trong ndm, hay bai
toan lua chon phan bén cho trong cay dn qua.

3.1.Vidu1

P& tréng ndm so vua, ching ta thudng si
dung rom, 161 ngbé, mun cua, cam gao, CaCO,.
Ching dudc pha tron theo ty 1& nhat dinh,
chiing t6i coi mdi cong thtic pha tron 1a mot
phuong an.

Cong thic A;: 40% rom + 30% 161 ng6 + 29%
mun cua + 0% cam gao + 1% CaCO,

Coéng thiic A,: 40% rom + 27% 161 ngd + 27%
mun cua + 5% cam gao + 1% CaCO,

Cong thic A;: 40% rom + 25% 161 ngd + 24%
mun cua + 10% cam gao + 1% CaCO,

Cong thiic A,: 40% rom + 22% 16i ngd + 22%
mun cua + 15% cam gao + 1% CaCO,

Cong thic A;: 40% rom + 20% 161 ngd + 19%
mun cua + 20% cam gao + 1% CaCO,

Cong thic Ag: 40% rom + 17% 161 ngd + 17%
mun cua + 25% cam gao + 1% CaCO,

Panh gia tac dong cua thanh phan nguyén
liéu thd ting véi cac cong thiic khiac nhau d6i véi
su téng trudng va ning suit ciia ndm sO vua.
Chung t6i xem xét cac tiéu chi (C,) duong kinh
cla mii ndm (mm), (C,) duong kinh ctia than
nam (mm), (C,) chiéu dai ctia than ndm (mm),
(C) ning sudt sinh hoc (%) va (C;) ty 1& lay
nhiém (%). Trong dé, tiéu chi C,, C,, C; va C, 1a
tiéu chi cho lgi ich va tiéu chi C; la tiéu chi
khéng c6é lgi. Dii liéu vé tac dong cua thanh
phan nguyén liéu thé dng véi cac cong thiic
khac nhau ddi véi su tdng trudng va ning suit
cua ndm so6 vua (Nguyen & cs., 2016) chi ra
bang 1.

3.1.1. Tinh trong sé6 ctia cac tiéu chi

Buéc 1: Chuéin héa dii liu theo coéng thiic
(6), ta thu dudc két qua nhu trong bang 2.

Buéc 2: Tinh entropy cuia titing tiéu chi theo
cong thic (16) (Bang 3).

Buéc 3: Tinh trong s6 cia ting tiéu chi theo
cong thic (17) (Bang 3).

Bang 1. Anh huéng ctia cong thiic tréon dén kich thuéce qua thé,
ning suat sinh hoc va ty 1é nhiém ctia nim so6 vua

C4 C, Cs Cs Cs
A 27,7 20,1 96,5 33,5 6,6
Az 35,2 243 102,6 41,7 7.1
Az 40,4 27,9 120,1 46,8 8,3
Ay 46,8 30,4 132,4 51,4 9,4
As 50,4 32,6 146,2 59,4 9,9
As 50,3 32,5 143,4 59,1 10,8

Bang 2. Bang gia tri ctia cac x;; trong vi du 1 dé tinh trong sé
va dung cho phuvong phap MOORA

X Ci C. Cs Ca Cs
A1 0 0 0 0 0

A2 0,3304 0,3360 0,1227 0,3166 0,1190
A3 0,5595 0,6240 0,4748 0,5135 0,4048
A4 0,8414 0,8240 0,7223 0,6911 0,6667
A5 1 1 1 1 0,7857
A6 0,9956 0,9920 0,9437 0,9884 1
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Bang 3. Trong sé cta cac tiéu chi trong vi du 1

C4 C> Cs Cq4 Cs
Entropy 0,4037 0,4071 0,4071 0,4608 0,4909
Trong s6 0,2106 0,2095 0,2095 0,1905 0,1799
Bang 4. Ma tran dudc chuin héa ¢ vi du 1
Cq C, Cs Cs4 Cs
A 0 0 0 0 1
A, 0,3304 0,3360 0,1227 0,3166 0,8810
As 0,5595 0,6240 0,4748 0,5135 0,5952
A4 0,8414 0,8240 0,7223 0,6911 0,3333
As 1 1 1 1 0,2143
As 0,9956 0,9920 0,9437 0,9884 0

Bang 5. Ma tran dudc chuin héa két hgp véi trong sé trong mé hinh SAW & vi du 1

Cs C, Cs Cs Cs
Ay 0 0 0 0 0,1799
A, 0,0696 0,0704 0,0257 0,0603 0,1585
As 0,1179 0,1307 0,0995 0,0978 0,1071
Ay 0,1772 0,1726 0,1513 0,1317 0,6000
As 0,2107 0,2095 0,2095 0,1905 0,0386
As 0,2098 0,2078 0,1977 0,1883 0

Bang 6. Cac két qua tinh toan S; va x€p hang ctia vi du 1 theo mé hinh SAW

S Ty 18 (%) Xép hang
Ay 0,1799 5,18 6
Az 0,3845 11,07 5
As 0,5530 15,92 4
A4 0,6928 19,95 3
As 0,8588 24,74 1
As 0,8036 23,73 2

3.1.2. Sir dung phuong phap SAW

Buée 1: Chudn héa dit liéu. St dung cong
thiic (6) cho cac tiéu chi lgi ich C,, C,, C,, C,; st
dung cong thiic (7) cho tiéu chi khoéng c6 1gi ich
(C5) (Bang 4).

Budc 2: St dung cong thiic (1) dé tinh ma tran
duge chudn héa két hop véitrong s6 (Bang 5).

Buéc 3: Tinh cac hé s6 S; cua tiing phuong
an A, (i=1, 2,.., 6) theo cong thiic (2) (Bang 6).

Trong phuong phap nay, chiung tbéi cling
thady riang A, 1a cong thic t6t nhat véi ty 1é
24,74 (%) trong téng sd 6 phuong an. N6 ciing
phu hop véi cac két qua thit nghiém dugde thé
hién trong Nguyen & cs. (2016. Nhung trong
Nguyen & cs. (2016), cac tac gid xép hang chu
yéu dua trén bén tiéu chi ban d4u chi 14 tiéu chi
Igi ich, ma khong xem xét tiéu chi phi 1gi ich C;.
Trong nhiéu trudng hop, ty 1é nhiém bénh c6 thé
anh huéng dén lgi nhuan cudi cung cua viéc
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trong ndm. Do d6, viéc st dung md hinh ra
quyét dinh cia MOORA trong viéc danh gi lua
chon tuy chon c6 cac thuoc tinh xung dét 1a ¢6 y
nghia. Trong thi nghiém, ching tdi thay ring
su thay déi ty 16 cam gao gitia cac cong thiic A,
va A, ciing din d&n khéng c6 nhiéu thay d6i
trén hau hét cac chi s, trong md hinh nay,
trong s6 tuong ing gitia A va A, cling chi 1a mot
su khac biét nhoé khi chiing t6i xem xét céc tiéu
chi d6 1a mau thuan.

3.1.3. St dung phuong phap MOORA

Bay gio, ching t6i trinh bay cac buée cua
phuong phap dé xuit dé danh gia tac doéng caa
thanh phan nguyén liéu tho dng véi cac cong
thiic khac nhau d6i véi su ting trudng va ning
suét cia ndm so vua.

Buécl. Tinh toan ma tran dude chudn hoéa
X = [x;], «  bing viéc st dung cong thic (6), két
qua ghi lai trong bang 2.

Buéc 2. Tinh cac ma tran ra quyét dinh sau
khi d& chuén héa vé6i cac trong s6 W theo cong
thiic 10 (Bang 7).

Budce 3. Tinh cac gia tri P, va R; v61 1 = 1,
2,.., 6, theo cong thiic (11), (12), k&t qua ghi lai
trong bang 8.

Budéc 4. Tinh cac gia tri Q; v6i1 =1, 2,..., 6,
theo cong thiic (13), két qua ghi lai trong Bang 8.

Buéc 5. Xép hang cac phuong an, két qua
ghi lai trong bang 8.

Két qua nay chi ra ring cong thic A, 1a lua
chon t6t nhat véi ty 1& chdp nhan chiém 22,68%
trong tong sé 6 phuong an. N6 ciing phu hgp véi
cac két qua thi nghiém duge thé hién trong
Nguyen & cs. (2016).

O day ching toi so sanh két qua dat duge
khi st dung phucng phap cai tién véi cac
phuong phap da c6 trude d¢6 nhu phuong phap
MOORA1, COPRAS1 cta Tran Trung Hidu &
cs. (2019); cac phuong phap FMOORA (Fuzzy
MOORA) va FMCDM (Fuzzy MCDM) cta Hieu
& Thao (2019), phuong phap thuc nghiém cua
Nguyen & cs. (2016). K&t qua so sanh (Bang 17)
chi ra rang cac két qua xép hang st dung theo
phuong phap dé xuat 6 day ciing cho két qua
xép hang trung véi cac két qui x&p hang khi st
dung cac phuong phap truéc d6. Diéu nay gép
phén chiing té ngoai ¥ nghia cai tién hoan chinh
vé mit 1 thuyét (khi xudt hién dii liéu am) thi
phuong phap dé xuit & day ciing ap dung tot véi
mét s6 bai toan thuc t&€ da dudc kiém ching
bing thuc nghiém.

Bang 7. Ma tran dugc chuin héa két hgp véi trong s6 & bang 3 trong vi du 1

C4 C Cs C. Cs
Ay 0 0 0 0 0
A, 0,0696 0,0704 0,0257 0,0603 0,0214
Az 0,1179 0,1307 0,0995 0,0978 0,0728
Ay 0,0586 0,0580 0,0186 0,0417 0,0143
As 0,2107 0,2095 0,2095 0,1905 0,1413
A 0,2098 0,2078 0,1977 0,1883 0,1799

Bang 8. Cac két qua tinh toan P, R,, Q; va x€p hang ctia vi du 1 theo mé hinh MOORA

P; Ri Q; Ty & (%) Xép hang
Ay 0 0 0 11,50 6
Az 0,2260 0,0214 0,2046 14,11 5
As; 0,4459 0,0728 0,3731 16,71 4
A4 0,1768 0,0143 0,1626 13,53 3
As 0,8202 0,1414 0,6789 22,68 1
As 0,8036 0,1799 0,6237 21,46 2
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3.2. Vi du 2

Chon phan bén t6t nhat 1a trach nhiém déi
v6i nguoi tréng cdy an qua. Trong vi du nay
ching t01 xem xét cac phuong phap SAW va
MOORA cho bai toan ra quyét dinh da tiéu chi 1a
lya chon phan bén tét nhat cho cady diéu nuée
(water cashew fruit plants). Trong d6 c¢6 4 loai
phan bén UREA,NPK, KCl, STP-46, c6 thé dugc
xem xét lua chon dé bén cho cay diéu nude dua
trén céc tiéu chi: Gia ca (C,), kich thuéc cay (C,),
kich thuéc qua (C,), huong vi (C,) va sé ludng qua
(C,). Gia tri dugc cho béi thang diém tit 1 dén 5,
trong d6 (1: Very Low; 2: Low; 3: Enough; 4:
Hight; 5: Very Hight). D& liéu dugc ldy tu
(Indahingwati & cs., 2018) va md ta trong bang 9.

3.2.1. Tinh trong s6 cua cac tiéu chi

Buée 1. Chuén hoéa di liéu theo coéng thiic
(6), ta thu dudc két qua d bang 10.

Buéc 2. Tinh entropy cuia tiing tiéu chi theo
coéng thiic (16) (Bang 11).

Buéc 3. Tinh trong s6 cta tiing tiéu chi theo
cong thiic (17) (Bang 3).

Nguyén Thi Lan, Ngoc Minh Chau, Nguy&n Xuan Thao

3.2.2. Sitr dung phuong phap SAW

Buéc 1: Chuén héa dii liéu. St dung cong
thiic (6) cho cac tiéu chi lgi ich C,, C,, C,, Cs; st
dung cong thic (7) cho tiéu chi khong ¢6 1gi ich
(C) (Bang 12).

Budc 2: St dung céng thic (1) dé tinh ma
tran dugc chuiin héa két hgp véi trong sb
(Bang 13).

Buéc 3: Tinh cac hé s6 S, cua tiing phuong
an A;(1=1, 2,.., 6) theo cong thiic (2) (Bang 14).

Trong phuong phap nay, ching téi cling
thdy rang A, (NPK) 1a phucng an tot nhat véi ty
1é 59,04 (%) trong téng s6 4 phuong an. Két qua
xép hang nay cling phu hdp véi két qua xép
hang ctia Indahingwati & cs. (2018).

3.2.3. St dung phuong phap MOORA

Bay gio, ching t6i trinh bay cac budc cua
phuong phap dé xudt dé danh gia tac doéng cta
thanh phan nguyén liéu tho @ng véi cac cong
thiic khac nhau d6i véi su tang trudng va ning
suét cia ndm so vua.

Bang 9. Méi quan hé giita cac cong thitc tron nguyén liéu va cac tiéu chi trong vi du 2

C C. Cs Cs Cs
UREA (A1) 4 3 3 3 1
NPK (A,) 2 5 5 5 5
KCI (Ay) 3 5 3 3 1
TSP-46 (As) 5 3 3 4 5

Bang 10. Bang gia tri ctia cac x;; trong vi du 2 dé tinh trong s6
va dung cho phuwong phap MOORA

X Ci C. Cs Ca Cs
A 0,6667 0 0 0 0
A 0 1 1 1 1
As 0,3333 1 0 0 0
As 1 0 0 05 1

Bang 11. Trong s6 cuia cac tiéu chi trong vi du 2

Cs C, Cs Cs Cs
Entropy 0,3555 0 0 0,4 0
Trong sb 0,1518 0,2356 0,2356 0,1414 0,2356
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Buéc 1: Tinh todn ma tran dude chudn hoéa
X = [x;] « » bAng viée st dung cong thic (6), két
qua ghi lai trong bang 10.

Buéc 2: Tinh cac ma tran ra quyét dinh sau
khi d& chuén héa vé6i cac trong s6 W theo cong
thiic 10 (Bang 15).

Bué6e 3: Tinh cac gia tri P, va R; v611 = 1,
2,.., 6 theo cong thic (11), (12), két qua ghi lai
trong bang 8.

Buée 4: Tinh cac gia tri Qi v6i1 =1, 2,..., 6,
theo cong thiic (13), két qua ghi lai trong bang 16.

Buéc 5: Xé&p hang cac phuong an, két qua
ghi lai trong bang 8.

Két qua nay chi ra ring cong thiic A, 1a lua

chon t6t nhat véi ty 1& chdp nhan chiém 22,68%
trong tong s6 4 phuong an.

So sanh két qua dat dudc khi st dung
phuong phap cai tién véi cac phuong phap da c6
trude d6 nhu phuong phap MOORA1, COPRAS1
cua Tran Trung Hidu & cs. (2019); cac phuong
phap FMOORA (Fuzzy MOORA) va FMCDM
(Fuzzy MCDM) cta Hieu & Thao (2019),
phuong phap TOPSIS va phuong phap FLM
(Fuzzy Logic Medthod) cua Indahingwati & cs.
(2018). K&t qua so sanh (Bang 18) chi ra rang
cac két qua xép hang st dung theo phuong phap
dé xuit ¢ day cling cho két qua xép hang triung
v6i cac két qua x&p hang khi st dung cac
phuong phap truéc d6. T4t ca cac phuong phap
nay déu chi ra A, 12 lua chon tét nhat.

Bang 12. Ma tran dudc chuin héa & vi du 2

C4 Cz Cs Cqy Cs
A4 0,3333 0 0 0 0
Az 1 1 1 1 1
A; 0,6667 1 0 0 0
A, 0 0 0 0,5 1

Bang 13. Ma tran dugc chuin héa két hgp véi trong sé trong mé hinh SAW & vi du 2

Cs C; Cs Cs Cs
Ay 0,0506 0 0 0 0
Az 0,1518 0,2356 0,2356 0,1414 0,2356
Az 0,1012 0,2356 0 0 0
Ay 0 0 0 0,0707 0,2356

Bang 14. Cac két qua tinh toan S; va xép hang ctia vi du 2 theo mé hinh SAW

S Ty lé % Xép hang
Aq 0,0506 2,99 4
Az 1 59,04 1
As 0,3368 19,89 2
A4 0,3063 18,08 3

Bang 15. Ma tran dugc chuin hoa két hgp véi trong sé & bang 3 trong vi du 2

C4 C Cs C, Cs
A 0,1012 0 0 0 0
A; 0 0,1518 0,1518 0,1518 0,1518
As 0,0506 0,1518 0 0 0
Ay 0,1518 0 0 0,0759 0,1518
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Bang 16. K&t qua tinh toan P;, R;, Q; va x&€p hang ctua vi du 2 theo mé hinh MOORA

P; Ri Q Ty 1& % Xép hang
A 0 0,1012 0,9038 18,35 4
As 0,6072 0 1,8353 37,27 1
As 0,1518 0,0506 1,1064 22,47 2
As 0,2277 0,1518 1,0789 21,91 3
Bang 17. Két qua x&€p hang cua vi du 1 theo cac phuong phap khac nhau
Phuong an (cgﬁ\i/gn) ?gg?g’s MOORA  COPRAS FMOORA FCOPRAS  TOPSIS n;rr:iin
A 6 6 6 6 6 6 6 6
As 5 5 5 5 5 5 5 5
As 4 4 4 4 4 4 4 4
As 3 3 3 3 3 3 3 3
As 1 1 1 1 1 1 1 1
As 2 2 2 2 2 2 2 2
Bang 18. Két qua x&p hang cua vi du 2 theo cac phuong phap khac nhau
Phuong an (cgﬁ\i/gn) ('\gg?zf) MOORA  COPRAS FMOORA FCOPRAS  TOPSIS FLM
A 4 4 4 4 4 4 4 4
As 1 1 1 1 1 1 1 1
As 2 2 2 3 2 3 3 2
As 3 3 3 2 3 2 2 3

4. KET LUAN

Trong bai nghién ctu nay, ching toi da
phan tich danh gia cAc mé hinh ra quyét dinh
da tiéu chi SAW va MOORA. Méi mé hinh déu
¢6 wu diém va nhude diém riéng. Véi mé hinh
SAW, cac buéc tinh toan don gian hon mé6 hinh
MOORA. M6 hinh SAW cos thuan 1¢i 14 dé tinh
toan va ap dung dude néu nhu cac tidu chi trong
md hinh chi ¢6 céc tiéu chi 1¢i ich. Do d6, trong
buée chuén héa can chd ¥ dén tiéu chi 1gi ich va
phi 1¢i ich. Cac phuong phap cai tién su chuin
hoéa va ap dung ctia mé hinh SAW da khéc phuc
dude van dé nay néu dii liéu 14 khéng am. M6
hinh MOORA c¢6 cac buéc tinh toan phitc tap
hon mo6 hinh SAW, nhung khi chudn héa chua
cAn quan tAm dén cic tiéu chi lgi ich hay phi lgi
ich. Cac tiéu chi nay dudc xem xét § budc danh
gia cac gia tri uu tién (P va R). Véi dii liéu caa

bai toan MCDM c6 gia tri &m, thi cac két qua
chuén héa st dung cho cdc mé hinh nay (trong
cac tai liu truée d6) khong dam bao céac gia tri
nam trong [0,1] sau khi thuc hién cac budc
chuén héa. Pay 1a diém can luu ¥ khi ap dung
cac md hinh SAW va MOORA dé giai quyét cac
bai toan MCDM. Chung t61 ciing phén tich cac
nhudc diém nay 6 cac budc chuin héa di liéu
cua cac phuong phap SAW va MOORA, doéng
thoi dé xudt st dung cac cong thic chudn hoa dé
tranh dudgc cac han ché& d6. Trong cac ting dung,
chiing t6i cling dé xuit thém cac ty 1& chap nhan
cho céc phuong an lua chon, khi st dung cac mo
hinh khac nhau. D6 chinh 1a nhing déng gbép
méi cia bai b4o nay. Trong tuong lai, chung t6i
cling nghién ctu phén tich cac m6 hinh khac va
ting dung chiing vao trong cac bai toan ra quyét
dinh da tiéu chi trong thuc t& nh&t 1 bai toan
tng dung trong néng nghiép.
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