NGHIEN cUU - TRAO PAI

DOl SANH KET QUA PHUONG PHAP MA TRAN BINH LUUNG VA PHUONG PHAP
QUY TRINH HE THONG CAP BAC AHP TRONG BANH GIA CUGNG B TAC DONG
TUONG HO CAC YEU TO ANH HUONG BEN QUA TRINH TRUOT LU BAT DA
TREN SUGN DOC, Ml DOC MIEN NUI

TS.NGUYEN DUC LY
Giam d6c S& Khoa hoc va Cong nghé Quang Binh

Tém tit

Hién nay, trén the gidi co rat nhleu phuong phap dugc st dung dé danh gia, du bao, phan viing
qua trinh truot 16 dat d4 trén suon ddc, mai doc; phd bién co nhiéu tac gia, nha nghlen clru quan
tam dén phuong phap ma tran dinh luong (hay phuong phép phan tich da chi tiéu) va phuong phap
quy trinh hé thong cap bac AHP.

Bai viét nay dé cap dén viéc di sanh két qué phuong phap ma tran dinh lugng va phuong phap
quy trinh h¢ thong cap bac AHP, trén co s¢ d6 dé xuat lwa chon phuong phap g dung tdi uru.

1.Ditvan dé

Qua4 trinh trugt 10 dat d4 trén suon ddc, mai doc duong giao thong mién nui ( g01 tat 1a
QTTLDD) trong qua trinh phat sinh va phat trién déu bi chi ph01 boi hang loat cac nguyén nhan
va diéu kién c6 ngudn gdc tyr nhién hodc nhan sinh cting ton tai, van dong vatac dong tuong hd 1an
nhau L trong dia hé tu nhién - k¥ thuat phuc tap dién ra trong khong gian va theo thoi g1an nhét dinh.
Vi vay, viéc danh gia, du bao, phan ving chinh xac QTTLDD trén sudn ddc, mai doc 1a van dé
khong phaidon gian.

Pénhim de xudt cac giai phap phong chéng, xir Iy dam bao tinh khoa hoc, thue tlen vaco hiéu
qua thi trude hét can so sanh, lya chon phuong phap phu hop va tuong d d6i t01 uu de danh gia, du
béo, phan vung qua trinh truot 16 dat da trén suon dbc, mai doc 1a vin dé rat can thiét.

2. Phuong phap ma trin dinh lwgng danh gia cu’o’ng do tac dong twong hd cac yéu t6 anh
hwéng dén qua trinh truwgt 16 dat da trén swon ddc, mai doc mién nai

Theo phuong phap ma tran dinh luong, cuong do tac dong tuong hd K cuia cac yéu té anh
hudng thudc cac quyén khac nhau dén QTTLDD thé hién ¢ biéu thirc dudi day:

M
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Trong do:

n- Tong so yéu td tac dong (nguyén nhan, diéu kién) dua vao danh gia

i- Yéu to thiri

I,- H¢ so tam quan trong cua yeu t6 thiri

A Hé¢ s6 cap do tac dong cuayéu t6 thiri

M- Tong dai s tac dong tuong hd ctia céc yéu td (i) dua vao dénh gia o cap do tac dongA, hién
tai ciia qua trinh dia dong lyc cong trinh (QTDDLCT)

M, - Tong dai s tac dong twong hd 16n nhét ctia cac yéu t6 (i) dua vao danh gia & cap do tac
dong 16n nhat A c0a QTDDLCT

K - Cuong do tic dong tong hop trong hd ciia tt ca cac yéu to (i) dua vao danh gla (%)

Phuong phap ma tran dinh luong danh gia cuong do tac dong twong hd cac yéu to anh hudng

dén QTTLDD dugc tién hanh theo c4c trinh tusau:

Thir nhat, can x4c dinh danh muc cac yéu t6 anh hudng quan trong can dua vao ma tran danh
gia.

Thir hai, thyc hién phén tich, danh gia va lya chon hé sd tam quan trong I, cuatung yeu t6 (i).

Thu ba, xac dinh cap do tac dongA cua timg yéu té (i), tirc laA; tréncoso s6 liéu vé hién trang
dia hé tu nhién - k¥ thuat khu vuc nghlen clru.

Thr tu, x4c 18p thang bac cudng d9 tac dong tong hop cua cac yeu t6 anh hu’ong

Thtr ndm, thiét 1dp ma trn dinh luong véi cac hang la cac yéu t anh hu:ong vacac cotlahé sb
tam quan trong, cap do tac dong cua tLrng yéutd vakét qua phép tinh trung gian LA LA ..

Thu sau, tinhtodan M, , M, K theo cong thirc (3), (2) va (1) noi trén.

Thir bay, danh gia QTTLDD theo gia tri cuong do tac dong tong hop cua tat ca cac yéu tb anh
huong theo thang bac cuong do tac dong téng hop da xay dung.

bé nang cao tinh khach quan dinh lugng trong qua trinh danh gia cuong do tic dong tong hop
ctia cac yéu tb d6i voi QTTLDD theo phu:ong phép ma trn dinh 1u:0'ng, nhat thlet  thang béac diém
phai dugc thiét lap mot cach khoa hoc, hé s6 tam quan trong Ii cua ting yeu t6 duoc xac dinh
tuong doi chinh xac trén co s¢ vai tro va dong lyc tdc dong cua chung, hé s6 mure do tac dong Aji
cua tu:ng yéutd khong duoc thé hién dinh tinh theo chu quan cua ngu6i danh gia ma phai trén co s¢
cac s0 li€u quan trac, thi nghiém chinh xac vé dic diém dia hé tu nhién - k¥ thuat khu vuc nghién
ciru 601 voi QTTLDD cu thé.

vé xac dinh h¢ so tAm quan trong cua cac yeu t6 I

Hé sb tim quan trong (1) biéu thi vai trd cua yeu t6 tac dong thir i va duogc xac 13p trén co s
phan tich, danh gia sy anh hudng cua ching dén QTTLDD, Can clr vao ban chat ciia cac nguyén
nhén, diéu kién 1am phat sinh, phat trién QTTLDD, hé sb tim quan trong (I.) duoc phan thanh 5
cap (bang 1).

Bang 1: BAng phan cip hé sé tam quan trong cuia cac yéu té anh huéng

Cap dé hé sf'), tAm quan trong cia Tiéu chi danh gla mirc d quan trong
yéu to tac dong (1) ciia yéu t6 tac dong
Cap 1 1 Y&u t0 rat it quan trong
Cap 2 3 Y&u t8 it quan trong
Cap 3 5 Y&u t§ quan trong trung binh
Cap 4 7 Y&u t6 quan trong
Cap 5 9 Y&u 3 rat quan trong
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Vé cap do (mirc d9) tac dong ciia cac yeu toA
Can ctr vao dong luc tac dong clia cac yéu td, cap do tac dong A, cua cac nguyén nhén, diéu
kiéni(A,) dugcxaclap thanh 5 cip (bang 2).

Bang 2: Bdng phan cap cuéng dd tac ddéng ciia cac yéu té

C fip dp the dong cia cc yéu t ( A) Tiéu chi danh gia cu’o’ng do tac dong
clia cac yéu to
Cap 1 1 T4c dong rat yéu
Cap 2 3 T4c dong yéu
Cap 3 5 T4c ddng trung binh
Cap 4 7 Tac dong manh
Cap5 9 Té4c dong rit manh

Trong cung mot s6 nguyén nhan, diéu kién, néu cd nhleu cap do tac dong khac nhau thi phai
xac dinh cap dg tac dong trung binh cia nguy€n nhén hay diéu kién do.
Thang béc dinh gia cwong d tac dong twong hd ciia cac yéu té anh hwéng (K) dwogc xay
dung va dé xuat nhwsau: (xem bang 3)
Bang 3: Bang danh gia cudng dé tac déng tuong ho clia cac yéu té anh huéng dén qua trinh
truot 16 dat da trén suén doc

STT Cuong do hoat dong DPanh gia cwong do truot 16
1 K < 20% Cudng do trugt 16 rat yéu
2 20 < K < 40% Cudng do trigt 15 yéu
3 40 < K < 60% Cuong d6 trugt 16 trung binh
4 60 < K <80% Cuodng @0 trugt 16 manh
5 K > 80% Cudng do trugt 16 rAt manh

3. Phuwong phap quy trinh phin tich hé théng cip bac (AHP - Analytic Hierarchy
Process) cua Thomas Saaty

Phuong phép quy trinh phén tich h¢ thdng cap bac AHP dugc ing dung pho bién trong nhleu
linh vuc kinh t€, xa hoi va khoa hoc ty nhién. Phuong phap AHP dac biét phu hop véi cac van dé
lién quan dén viéc so sanh hang loat cac yeu to ma chung khé dinh lugng, No1 dung co ban cua
phuong phap la Xay dung hé thong cac yéu t0 hinh thanh va phat trién tai bién, so sanh cip doi tim
quan trong ciia cac yéu td dua trén tiéu chudn so sanh ciia Thomas Saaty trong mot ma tran tuong
ung (xem bang 4), sau d6 tinh toan ty trong twong d6i ctia mdi yéu t6 trong hang loat cac yéu td dat
ratheo cong thirc tinh toan twong tng.

Mic du, tinh 16gic va h¢ thong cho mot thang bac phan cap da duoc nha toan hoc ngudi Mi
Thomas Saaty (University of P1ttsburgh) de cap trong cong trinh “Fundamentals of the Analytlc
Hierarchy Process” (2000) [7], mot so tac gla trén thé g10’1 cling nhu ¢ Viét Nam da stir dung
phuong phap nay dé tinh toan trong s6. Tuy vay, ngodi viéc 6ng phan chia cuong do tac dong )]
thanh 5 cdp do, thi ngay tir ban dau khi duara thang ty 1€ so sanh tam quan trong cua cac yeu to tac
dong, Saaty cling da dung phuong phép chuyén gia dé so sanh hon theo5capdo (1,3,5,7,9) vaso
sanh thua theo 5 cap do (1, 1/3, 1/5, 1/7, 1/9) trén mot ma tran vudng cap n (n 1a s6 yéu t6 so sanh),
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Bang 4: Thang ty |é so sanh cap d6i tam quan trong cac yéu t6 tac ddng theo Saaty

Quan trong hon >>>
Quan Quan
Yéu tb tac dong trong Quan Quan Quan fron
(Lép thanh phan) nhuw trong trong trong one
. X A hon rat
nhau hon it hon vira | hon nhiéu N
nhiéu
Quan trong nhu nhau 1 3 5 7 9
t
_|Quantrong |, 1 3 5 7
5 thua it
= Quan tron
o0 ML s 1/3 1 3 5
o thua viia
g | Quanmongl 115 113 1 3
5 thua nhiéu
v Quan trong
Y thua rat 1/9 1/7 1/5 1/3 1
nhiéu
Khoéng trung gian giita cdc miic do trén c6 thé st dung 1a: 2, 4, 6, 8.

véi du:(‘mg chéo chinh ¢ gia tri bang 1. Ma tran nay chi ra rang, néu chi s6 quan trong ciia yéu t A
sovéiBlanthi nguoc lai ti s0 quan trong cua Bso voiAla 1/n.

Ma trén phan cap hé s6 tam Qquan trong clia Saaty van mang tinh chu quan, n6 dugc xac lap chi
dé khong chéva phan dinh tri s0 tim quan trong cua cac yeu to tac dong trong khoang0-1. Vi thé,
viéc ap dung ly thuyet nay dé xay dung mot thang phan cap chung \E cuong do tac dong 601 voi
mot qua trinh dia chat dong luc nao d6 1a khong don gian va con nhiéu van dé, boi cac yeu t6 tac
dong cling nhu cuong do tac dong trong moi qua trinh khong glong nhaunén kho c6 thé phan dinh
mot cach twong minh va chi ti€t vé mirc do quan trong ctia timg yéu t6 di voi mdi tac gia.

Phuong phap AHP duoc tién hanh theo céc trinh ty sau:

Tha nhat, can xac dinh danh muc cac yéu t6 anh huong (a, ) quan trong can dua vao ma tran
danh gia.

Thir hai, thyc hi¢n phén tich, danh gia, xac dinh tam quan trong ctia timg yéu tb va so sanh cip
d6i yéu td (a ) (bang 5)

Thirba, xac dinh gié tri trung binh nhan cua tu:ng hang (m ).

Thtr tu, xac dinh trong s (ty trong tuo’ng d01) ctiacac yéutd (d)).

Thinam, thiét1ap thang di€m s0 murc d9, cuong do tac dong ctia cac yéutd (bang 6).

Thir sau, tinh toan chi s6 tich hgp ctia cac y€u to tac dong (S).

Thtr bay, thiét lap thang bac danh gia tong hop chi s6 tich hO’p cuacac yeu tb tac dong (bang 3).

Thtr tam, danh gia QTTLDD theo gié tri chi s6 tich hop cua cac yéu td tic dong va thang bac
danh gia tong hop chi sb tich hop da duoc x4c dinh.
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Bang 5: Ma tran so sanh cap ddi tam quan trong giiia cac yéu té tac déng

aj a a3 an-1 ap
a 1 ain a3 apn p
a a 1 a3 azn1 an
as as axn 1 a3 a3
an-1 ap11 an12 an13 1 An-1n
an an1 dn2 an3 Ann- 1
Ghichu:
a,(aa,..,a,)-lacicyeutotdc dong
a; -la ket qua so sanh cip d6i tam quan trong gittayéutda va a,ticlaa,;=a/a
Trong s (ty trong twong d6i) ctia cac yéu to (d,) duoc tinh theo cong thirc sau:
m,
_ i
d=—" 5)
i= lm
Trong do:

d -la trong s (ty trong twong d6i) cuia yéu té tac dong a,
mi- la gid tri trung binh nhan ctia hang thir1

:dl"‘a12 *a,*.*a

*
In-1 aln

_ x1%, * * *
_daﬂ 1*ay*..*a,,  *a,

m, :dal*a *a % Fa,  *]

nn-1

Theo phuong phap quy trinh phén tich h¢ thong cap bac AHP cua Thomas Saaty, kha nang
phat sinh phat trién tai bién trugt lo dat d4 tai bat ky mot diém nao trong vung nghién ctru dugc dy
béo theo chi sb tich hop ctia cac yéu té tic dong va duoc tinh theo cong thirc:

§=>"d*X, (6)

Trong do:

S - lachisd tichhop cua cac yéutd tac dong

X;-1a diém sb thé hién mure do, cudng do tac dong cua yeu t6 ai duoc xac dinh theo bang5

4. P6i sanh hai phwong phap ma trian dinh lwong va quy trinh phan tich hé théng cip
bacAHP

4.1.Két qua tinh toan theo phu’(rng phap ma tran dinh lu’(rng

Do cung théng nhat mot thang bac vé cudng d6 tac dong ciia cac yéutdnén A, clia cac yéutd

ij max
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thuc chat 1a giéng nhau va 1a gia tri 16n nhét trong thang bac d6, nén két qua K theo cong thuc (4)

la:

LA, A LA LA+ A,

L+ L+ L+ )% A4,

Jjimax

(7)

Bang 6: Thang diém danh gia bang diém s6 muc d6, cudng dd tac dong chia cac yéu té

STT N{l'rc 9@3 cu’(")\ng do anh hwéng cia cac Pidm sb
yéu to tac dong

1 Khong thuén 1gi 1/9 hodc 1/9 * N

2 it thuan loi 3/9 hoiic 3/9 * N

3 Thuén Igi 5/9 hodc 5/9 * N

4 Tuong d6i thuin 1gi 7/9 hodc 7/9 * N

5 Rét thuén Igi 9/9 hodc 9/9 * N
N Ia s6 tu nhién khac 0; Viéc chon thang diém néi trén nhim thong nhat véi phuong
phdp ma tran dinh lugng va tuong thich khi d6i sénh giiia 2 phuong phdp.

4.2. Két qua theo phwong phap quy trinh phan tich h¢ thong cAp bAc AHP
Néu phuong phap phén tich, danh gia, xep loai glong nhau hodc twong duong nhau, thi thuc
chat gia tri so sanh cip doi tam quan trong (1) gitta cac yéu td (a;;) theobang 5 la:

Do do:

ai = Il/Il app = 11/12 a3 = 11/13
Ay = 12/11 axy = 12/12 a3 = 12/13
anl = In/Il an2 = In/IZ an3 = In/I3 eee

(3)
Alp = Il/In
Ao = IZ/In
ann = In/In

LI, 1 I
mlzn_l*_l*_l*...*_lzlln % * * %
[, 1, 1, 71, NIL*L*L*. ]

1

[2*[2*]2* *[2
T T e
1 3 1 2 300 n

my = s tealis sh g
NI L, 1, 1, NI RLELRLR]

Trong s6 (ty trong twong d6i) ctia cac yéu td (d,) duge cu thé nhur sau:
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1
Il’i/ fT k] k%
= L*¥L*L* %] B I,
= =
(I 41,41 +. +1)* 1 U+ L+ L+ +1)
A VY A Y3
12'\’/ * *1* *
g - I*L*1*% %] B I,
L= =
Lol 41 .41 )% 1 L+ L+ +..+1)
A TR Y )
1
I"d % & %k
J - L*¥L*¥L* %] I

n

1 _(11+12+13+---+1n)
I*L*RL* . *]

n

(1, +1, +[3+...+1n)*</

T cong thire (6), chi s tich hop clia cac yéu to tic dong s& 1a:
S=3" d*X,=d* X +d* X, +..+d,*X,
1 1, ]

-~ ! * X, + *X,+..+ . *X, )
L+ L+ +.+ 1) U+ L+ ++1) U+ L+ +..+1)

1

Mit khéc, thuc chat gia tri diém s thé hién mirc 46, cuong d6 tac dong ctia cac yéu td (Xi) la:

X, =—2L néu chon thang diém c6 gid tri X; < 1, hodc (10)
jimax

X, =—2L-*N néu chon thang diém c6 gia tri X; > 1 (11)
jimax

(N 1a s6 tw nhién bat ky khéc 0, phu hop v6i thang chon va tuong thich véi timg loai hinh dia
dong luc va tai bién dia chat)
Twrcaccong thirc 9, 10, 11, ta co:
_ I, « A
+L+L+..+1) A
I A.

Jjimax
1 % J1

S =
L+ +L+..+1) A

I AJ.2 I A,

2 * n * Jn

+ +o.+
L+ +L+..+1) A (L +L+1+..+1) A

Jjimax Jjimax Jjimax

_ L*4, +1,*A4,+..+1,%4,
L+ L+ L+ )% A,

jimax

(12)
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néu chon thang diém co giatri X; <1, hoac
_ L*4, +1,*A4,+.+1,*4
U+ L+ L+ 1)*%A4

jimax

néu chon thang diém c6 gia tri X;> 1

So sanh cong thuc 4 voi cong thiac 12 va
13, théy réng K va S déu cung nhan mot gia tri
nhu nhau K = S néu chon thang diém c6 gia tri
X, <1, hodc tuyén tinh ty 1€ S=K*N néu chon
thang diém c6 gid tri X,> 1.

So sanh hai phuong phap noi trén thay
rang, phuong phap ma tran dinh luong tinh
toan don gian hon nhiéu so véi phuong phap
quy trinh phén tich hé thdng cap bac AHP cia
Thomas Saaty nén dugc khuyén céo sir dung.

Qua trinh truot 16 dat d4 trén suon doc 14 tai
bién dia chét phirc tap can phai dugc phan tich
danh gia tong hop tac dong twong hd giita cac
yéu t6 anh hudng (nguyén nhan va diéu kién)
trong mbi quan hé tong hoa giira ty nhién va
nhan sinh, trong mbi quan hé tac dong bién
chimg qua lai giita cac yéu td c6 lién quan hitu
co. Chinh vi vy can phai xac dinh dung, du

Tailiéu tham khio:

ZEN(13)
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cac yéu té anh huong ‘quan trong nhat dac
trung va dai dién cao ké ca cho mot sO yeu td
tac dong truc tiép hodc gian tlep khac, nhat 1a
hé s6 tam quan trong clia cac yeu t6 anh huong
va thang bac danh gia tong hop phai duoc xac
dinh trén co s khoa hoc va phu hop véi ban
chat, nguyén ly dong luc cua cac qua trinh
trugt lo dat da trén sudn dbc, mai doc ving
mién nii.

Cuong d6 tac dong twong hd cua cac yéu th
anh huong dén qua trinh truot 1o dat da trén
suon doc, mai dde ving mién nii theo phuwong
phap, thang bac da duoc xac dinh va dé xuét
nhu trén can duoc dinh luong chinh xac trén co
sO 86 lidu vé cip do tac dong cua cac yéu td
thudc dia hé tu nhién - k¥ thuat khu vuc nghién
clru.

Vi¢e lua chon phuong phép ma tran dinh
luong dé danh gia cuong do tac dong twong hd
cac yéu td anh hudng dén cic qua trinh dia
d6ng luc va tai bién dia chit noi chung va qua
trinh trugt 16 dat da trén suon déc, mai dée
duong giao thong mién ndi noéi riéng 1a hoan
toan phuhgp vatiénich m
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