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Tém tat

Phuong phap phan tich thit bic (AHP) 12 mdt phuong phap phén tich dinh lugng dudc st dung dé phan tich va
lya chon phuong an. Uu diém 1a qua viéc phong van chuyén gia ta 1¢i dung dugc cdc y kién d6 thay vi yéu cau
mot khéi lugng dit lidu 16n va khong can qué nhiéu dif liéu bang sb. Vi ly do d6, né khd phii hgp véi viée lua
chon phuong thiic thuc hién du 4n dau tu xdy dung, von dugc coi 1a mdt cong viéc phiic tap do rat khé luong
héa céc khia canh can ddnh gid, nhit Ia khi lién quan dén rdi ro. Bai bdo nay dé xuét gii phdp dp dung phuong
phép phan tich thit bac dé lua chon phucng thiic thuc hién du 4n cho cic chii dau tu du tu xay dung & Viét
Nam.

Tir khod: phan tich thd bac (AHP); ra quyét dinh; phuong thiic thuc hién du 4n dau tu xiy dung.

USING ANALYTIC HIERARCHY PROCESS (AHP) TO SELECT CONSTRUCTION PROJECT DELIV-
ERY METHODS

Abstract

The Analytic Hierarchy Process (AHP) is a quantitative analysis technique which is used for organizing and
analyzing complex decisions. AHP methods’ advantage is utilizing experts’ judgments for the process instead
of requiring a huge amount of data. Therefore, AHP is considered as an appropriate method in choosing the
mode of construction project delivery methods, which is a complicated process in collecting data, especially
risk-related data. This study proposes a solution to utilize AHP method in order to select the construction project
delivery methods for investors in Vietnam.

Keywords: Analytic Hierarchy Process (AHP); decision-making; construction project delivery method.
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1. Giéi thiéu

Trong qué trinh phat trién ctia khoa hoc quén 1y du 4n, c6 rt nhiéu phuong thic thuc hién du dn
da dugc gi6i thiéu va sit dung trong thuc té [1], vi du nhu: Phuong thiic Tu thuc hién; Phuong thic
Thiét ké - PAu thau - Xay dung; Phuong thiic St dung nhiéu nha thiu chinh; Phuong thic truyén
thong cai tién [2]; Phuong thic Thiét ké - Xay dung [3]; Phuong thic Bic cau, bién thé ciia Thiét ké
- xdy dung (Tai liéu - X4y dung); Phuong thiic Chia khoa trao tay.

Céc phuong thiic nay c6 nhitng uu nhugc diém khac nhau va méi mot phuong thic déu chia dung
nhitng rti ro nhat dinh cho chii dau tu du 4n ciing nhu cdc don vi tham gia thuc hién, vi thé, chi dau
tu can c6 nhiing cin nhic nhét dinh dé c6 thé Iva chon phuong thic thuc hién phu hgp cho ting du
an cu thé. Khi du 4n c6 nhiing uu tién dic biét vé mot khia canh nhét dinh nao d6, vi du vé thdi gian
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hoic chi phi, ngudi ta c6 thé ly tiéu chi d6 d€ 1am cin cif ra quyét dinh. Tuy nhién, trong thuc té,
c6 rat nhiéu tinh hudng ton tai nhiéu tiéu chi phai xem xét, danh gia dong thdi khi lya chon phuong
thiic thuc hién du 4n dau tu xAy dung, ma cdc tiéu chi d6 lai rit kho dinh lugng ho#ic chuyén ddi thanh
chi phi (c6 thé do khong du thong tin va/hodc khdng du thoi gian). Phuong phdp phén tich thd bac
(Analytic Hierarchy Process — viét tat 1a AHP) c6 thé 1a phuong phép thay thé cic phuong phép lua
chon phuong 4n truyén thong trong trudng hop nay [4]. Bai bdo nay trinh bay ndi dung phuong phap
AHP, sau d6 dé xuét giai phdp d4p dung phuong phdp nay dé€ lua chon phuong thic thuc hién du 4n
dau tu xay dung véi mot vi du cu thé.

2. C6 s6 khoa hoc va phuong phap nghién ciru

Nhu da phéan tich ¢ muc trén, trong nghién ctfu nay tac gia sit dung phuong phap phan tich thu
bac. Cu thé ndi dung phuong phdp dudgc trinh bay nhu sau:

AHP 12 mdt trong nhiing phuong phép ra quyét dinh da muc tiéu dugc dé xuit bdi Thomas L.
Saaty — mot nha todn hoc ngudi gbe Iric vao nim 1980. AHP 1a mot phuong phap dinh lugng, dung
dé sip xép cac phuong an dudc dé xuét va chon mot phuong an thdéa man cac tiéu chi cho truéc. AHP
c6 thé gidp lya chon mdt phuong 4n tot nhit théa méin cic tiéu chi clia ngudi ra quyét dinh dua trén
0 s8 so sdnh cdc cip phuong dn v mot co ché tinh todn cu thé [4]. Céc tién dé phuong phap AHP
dugc xdy dung trén bao gom:

- Tién @ 1: So sanh thuin nghich: su so sdnh, danh gi4 ctia nhitng ngudi ra quyét dinh phai bio
dam diéu kién thuan nghich. Néu A quan trong hon B x 1an thi B quan trong hon A 1/x 1an;

- Tién dé 2: Tinh dong nhét: viéc danh gia clia nhiing ngudi ra quyét dinh phai dua trén mot thang
do cb dinh va c6 gi6i han;

- Tién dé 3: Tinh doc lap: khi nhiing ngudi ra quyét dinh xem xét mot chi tiéu nao dé, né dugc coi
la doc 1ap so véi cac chi tiéu khac.

- Tién dé 4: cAu tric ctia cAy phan tich phai tron ven d€ dé dang ra quyét dinh.

Gia st ta c6 mot van dé can ra quyét dinh (goi 12 muc tiéu), phai dua trén nhiéu tiéu chi (Tiéu chi
C1, Tiéu chi C2, ..., Tiéu chi Cn). Céc phuong an c6 thé dua vao so sanh 1a PA1, PA2, ... PAm. Céc
van dé cla bai todn dugc mo hinh héa & Hinh 1.
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Hinh 1. So d6 m t4 bai toan phan tich thi bac

Phuong phép phan tich thu bac [4, 5] (AHP) dugc thuc hién theo cac budc nhu sau:

Budc 1: Xdc dinh mitc do wu tién cho cdc tiéu chi

V6i n tiéu chi nhu thé hién trong Hinh 1, ta thuc hién 14p ma tran vudng cip n. Sau do, ta tién
hanh thuc hién viéc so sanh cdc tiéu chi theo tiing cip va dién gid tri miic do vu tién ctia cdc tiéu chi
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vao bang (cac gid tri a;;, v6i i chay theo hang, j chay theo c6t). Cac miic do uu tién theo cép cia cic
tidu chi dugc tra ctiu tit Bang 1, ¢6 céc gid tri nguyén duong tir 1 dén 9 hoic nghich déo cta cac sb
nay. Luu y ring ta phai ghi hai gia tri mifc do uu tién cho mdi cip tiéu chi tlly thudc vao viéc ta xem
xét gia tri nao trude. Gid st tidu chi C1 ¢6 miic dd uu tién bang 1/3 tiéu chi C3, khi dy tiéu chi C3
s& c6 mic do uu tién bang 3 14n tiéu chi C1. Ta ghi vio dong tuong ting véi C1 va cot C3 gid tri 1/3,
dong tuong ting C3 va cdt C1 gia tri 3 nhu trong Bang 1.

Bang 1. Ma tran s6 liéu xdc dinh miic d6 vu tién cho céc tiéu chi

Cl1 C2 C3 Cn
Cl 1 (a11) 1 (ar2) 173 (ai3) 177 (a1n)
C2 1 (a21) 1 (a22) 1/5 (az3) 1/5 (a2,)
C3 3 (az1) 5 (az) 1 (az3) 1 (azn)
Cn 7 (anl) 5 (anZ) 1 (an3) 1 (ann)

Gia st mot nhém goém n tidu chi cn so sanh, két qua so sanh ciip giiia céc tiéu chi trong nhém
1ap thanh ma trn vudng cp n x n, dugc goi 12 ma tran ddi xing véi cdc phan ti a;; = 1/aj;
(i,j=1,n);a;; = 1 khi i = j. Cac phan tf g; ; 1a gia tri trung binh cong cua cac két qua danh gia ctua
cdc chuyén gia. C6 thé thiy ma tran trén nghich d4o ddi xiing theo dudng chéo tir tri qua phai.

Bang 2. Panh gia cac tiéu chi theo cdp dua vao mic do uu tién

Miic d6 uu tién Gia tri s6

—_—

Uu tién bang nhau

Uu tién bing nhau cho dén vita phai
Uu tién vira phai

Uu tién vira phai cho dén hoi uu tién
Hoi vu tién hon

Hoi vu tién hon cho dén rét vu tién
Rét uu tién

Rét vu tién cho dén vo cung uu tién
Vo cung uu tién

O 00 N AW N

Budc 2: Tinh todn trong sé cho cdc tiéu chi

Sau khi 1ap xong ma trn trén, ngudi danh gia sé tién hanh tinh toan trong sb cho cic tiéu chi bang
cach cong tdng céc gia tri cia ma trin theo cdt, sau d6 lay tiing gia tri ctia ma tran chia cho sb tong
clia cot tuong dng, gia tri thu dudc dudc thay vao chd gia tri dudc tinh toan. Trong sd ciia mdi tiéu chi
Cl1, C2, C3, ... Cn tuong tng s& bing binh quin cic gia tri theo tiing hang ngang. Két qua 1a ta c6
mot ma tran 1 cOt n hang.

Ti ma tran, tinh céc thanh phan ctia ma trn véc-to riéng W = [wi’ /]an theo cong thic:

a;, Jj

Wwij = (i=Tnj=Tn) (1)

M=

ai,j
1
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Béng 3. Ma trin sb liéu trong s6 cho cdc tiéu chi

Cl C2 C3 e Cn Trong sb
Cl wii wi2 w13 Win wi
C2 wal %)) wo3 Wy wa
C3 w3i w32 w33 W3p w3
Cn Wnl Wn2 Wn3 Wnn Wy

Tir ma tran W, tinh gia tri thanh phan vec-to trong s6 w; theo cong thic sau:

S i
wi="—(j=Tn) 2)

n
trong d6 w; la diém trong s6 clia tiéu chi j va Z wi; =L
=1
Uu diém ctia phuong phap phan tich thit bic AHP chinh 1a viéc st dung ty sé nhit quan dé kiém
tra su nhit quan trong cich ddnh gia cda chuyén gia, ddm bao tinh khoa hoc trong danh gid. Ty s6
nhét quan (consistency ratio — CR) dugc xic dinh nhu sau:

_cl

CR=— 3
i (3)
trong do:
- CI (consistance index) 1 chi s6 nhit quan:
/l —_
cy= fmax " (4)
n—1

trong d6 Amax 12 gia tri riéng clia ma tran so sanh (eigenvalue), dugc tinh nhu sau:

n n
Amax = Z w; * Z aj,j (5)
; =

n 14 s6 phan tir dudc so sanh theo ciip trong mot 1an tinh todn, chinh 14 kich thuéc ma tran tinh todn.
- RI (random index) 1a chi s6 ngiu nhién. RI dudc xac dinh tif bang s6 cho sdn (xem Béng 2 —
béng nay chi trinh bay gid tri RI cho t6i da 15 tiéu chi).

Bang 4. Chi s6 ngiu nhién ting vdi sb tiéu chi lya chon dugc xem xét

n 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
RI 0,00 0,00 0,58 090 1,12 1,24 1,32 1,41 145 1,49 1,51 1,54 1,56 1,57 1,59

Trong moi trudng hop, CR can khong 16n hon 10%. Véi cac ma tran kich thudc 3 x 3, CR can
khong 16n hon 5%, va gi tri tuong ting cho ma tran kich thudc 4 x 4 13 9%. Néu CR 16n hon céc miic
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vita dé cap, chiing to c6 su khong nhét quan trong danh gid ctia chuyén gia va can phai d4nh gid va
tinh toan lai [5].

Budc 3: Tinh dd wu tién cia cdc phiuong dn theo ting tiéu chi

O budc nay ngudi ta tinh todn cho ting tiéu chi, cach tinh toan gidng nhu trong Budc 1 va Budc
2, nhung s6 liéu dua vao ddnh gia 12 két qua so sanh mic do uu tién ctia cic phuong 4n xem xét theo
titng tiéu chi. Nhu thé, ngudi danh gi phai thuc hién n ma tran cho n tiéu chi khac nhau. Két qua 1a ta
c6 n ma tran 1 co6t m hang. Ciing can tién hanh kiém tra ty s6 nhit quan d€ dam béo két qua thu dugc
¢6 do tin cay phu hop.

Budc 4: Tinh diém cho cdc phuong dn va lia chon

Pay 13 budc cubi cling trong qud trinh danh gi4 va dua ra phuong 4n. Ta ghép n ma tran 1 c6t m
hang 14 san phdm & Budc 3 thanh ma trin m hang n co6t. Nhan ma tran nly véi 1 cot n hang 12 két qua
ctia Budc 2, dugc két qua 1a mot ma tran m hang 1 cot. Ma trin két qua sé& cho biét phuong 4n t6t nhit
nén chon, 14 phuong 4n c6 gia tri két qua cao nhit.

3. Dé xuit giai phap ap dung phuong phiap AHP dé lua chon phuong thitc thuc hién du 4n dau
tu xay dung

Nhu trinh bay & trén, d€ Iua chon phuong thic thuc hién du 4n dau tu xdy dung phu hop, ngudi
ta phai c6 dudc tp hdp cic phuong thiic dé xuit va cic tiéu chi lua chon phuong thic trude khi tién
hanh céc tinh toan can thiét. Dua trén co s6 d6 va noi dung phuong phap AHP, dé tai dé xuit quy trinh
ap dung phuong phap d€ Iua chon phuong thiic thuc hién du 4n dau tu xay dung nhu & Hinh 2.

e BAT Bi\lfb
————

[ (1) Thanh I&p t8 chuyén gia ‘
-

-~

{2) Can nhac cac muc tiéu va rang
budc, didu kién cha dy an

(4) Nhan dang cac phuong thic
thue hign du an

[ [

(3) Xac dinh cac tiéu chi sang loc ‘

S48 phuong thifc
dat yéu céu sang
loc>=1, ¢6 phuong| Danh

thirc khéng dat | sach cac
phuong

thirc
khéng
dat

(5) Sang loc so bd
(loai bé cac phuong thirc khéng dat yéu ciu
theo cac tiéu chi sang loc)

Khéng cé phuong thic
nao dat yéu ciu sang loc

S4& phuong thirc dat yéu
céu sang loc >1

(8) Chon/xay dung M& hinh Iya chon S6
phurang thirc thuc hién du an: phuong

- Phuong phap lya chon thitc

- Tiéu chi lua chon dat

yéu

Y cu

(7) Tién hanh tinh toan lya chon sang

phuong thic thyc hién dy an '0‘17

v

(8) Ra quyé€t dinh Iua chon
phuong thifc thue hién dy an

v

({9) Ra quyét dinh Iua chon
phuong thifc quén Iy va loai hop déng

Hinh 2. Quy trinh 4p dung phuong phap AHP dé lua chon phuong thic thuc hién du 4n dau tu xay dung
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Dé c6 dudc cic danh gia chinh xic vé cdc phuong an dudc dé xuit, rit can su tham gia clia cac
chuyén gia. Vi thé, viéc thanh 1ap t& chuyén gia & Budc (1) 1a cuc ky quan trong. Nhiing ngudi nay
s€ dong vai tro quan trong trong viéc dua ra cdc tiéu chi sang loc, céc ti€u chi lya chon phuong an va
quyét dinh miic d6 uu tién tuong ddi ctia cdc tiéu chi trén co sd so sanh cip. Cac muc tiéu, rang budc
va diéu kién ctia du 4n cling sé 1 cic ciin i quan trong dé cdc chuyén gia ra quyét dinh lién quan dén
cdc van dé trén.

Ting phuong thiic dudgc cho diém “dat” hoiic “khong dat” theo tling tiéu chi sang loc so bd. Néu
c6 bat ky tiéu chi nao khong dat, phuong thic dé bi loai. Néu s6 luong phuong thic con lai nhiéu hon
1 phuong thiic, T6 chuyén gia thuc hién budc tiép theo d6 1a xdy dung md hinh luia chon phuong thiic
thuc hién du 4n bao gdm: phuong phap Iua chon va tiéu chi lya chon. Sau d6 tién hanh tinh toan lua
chon ra phuong thiic thuc hién du an. Quyét dinh vé& phuong thic sé dudc can nhic dé xem xét cic
phuong thic quan 1y thuc hién du 4n va loai hop dong phut hop. T8 hop phuong thiic thuc hién du 4n,
phuong thiic quan 1y thuc hién du 4n va céc loai hgp dong 1ap thanh phuong an phuong thiic thuc hién
du an.

4. Vi du tinh toan kiém ching

Gia st can Iya chon phuong thic thuc hién du 4n Nha may thiy dién A. Ta c6 tit cd 7 phuong dn
vé phuong thic thuc hién dugc dé xuét:

- Phuong thic Ty thuc hién;

- Phuong thifc Thiét ké - PAu thau - Xay dung;

- Phuong thdc St dung nhiéu nha thau chinh;

- Phuong thidc truyén thong cai tién;

- Phuong thic Thiét ké - XAy dung;

- Phuong thiic Bic ciu, bién thé ctia Thiét ké - xay dung (Tai liéu - Xay dung);

- Phuong thiic Chia khoa trao tay.

Bai toan dudc giai nhu sau:

Nghién cifu danh gia céc tiéu chi thiy rang Chi dau tu khong di ning Iuc d€ quan ly nhiéu hop
ddng nén mot tiéu chi lua chon so bo sé 1a s6 luong hop dong dong thai khong qua nhiéu. Chi dau tu
khong phai 12 ngudi ua mao hiém (khong thich rii ro) nén khong mudn chon cic phuong thic mdi,
la. Do d6 tiéu chi sang loc thu hai 1a khong phai 1a cac phuong thiic méi chua duge ap dung & Viét
Nam.

Khi xem xét cac phuong thiic c6 thé st dung, vi du 4n c6 quy mo 16n nén viéc tim dudc mot don
vi tong thau chia khéa trao tay c6 dd tiém luc tai chinh d€ thuc hién du 4n 1a khong kha thi. Vi thé viéc
4p dung phuong thiic Chia khoéa trao tay bi loai. Nhu véy cht dau tu chi cin nhic lua chon 6 phucng
thic con lai la:

- Phuong thiic Tu thuc hién;

- Phuong thifc Thiét ké - PAu thau - Xay dung;

- Phuong thic St dung nhiéu nha thau chinh;

- Phuong thidc truyén thong cai tién;

- Phuong thic Thiét ké - Xay dung;

- Phuong thic Béc cau, bién thé ctia Thiét ké - xdy dung (Tai liéu - X4y dung).

St dung céc tiéu chi sang loc & trén, cic phuong thifc St dung nhiéu nha thau chinh, Phuong thic
truyén thong cai tién va Phuong thiic Bac ciu, bién thé ctia Thiét ké - xay dung (Tai liéu - Xay dung)
khong dat. Do do, chi con lai 3 phuong thiic dua vao so sanh (ky hiéu tit PT1 dén PT3): PT1: Tu thuc
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hién; PT2: Thiét ké - PAu thau - Xay dung; PT3: Thiét ké - Xay dung. Cic tiéu chi dudc chia 1am hai
cAp nhu sau:

Cip 1: Bao gdm ba nhém: Nhém 1 (N1) 1a “ Nhom céc tiéu chi lién quan dén dic diém du 4n”,
Nhém 2 (N2) 1a “Nhém céc tiéu chi tiéu chi lién quan dén yéu cau thiét yéu ctia chii dau tu” va Nhém
3 (N3) 1a “ Nhém céc tiéu chi chi dau tu ¢6 thé vu tién thém”.

Cép 2: Gia st cac chuyén gia gidp chi du tu lua chon céc tiéu chi sau dé ddnh gia trong tiing
nhém. Cu thé nhu sau:

- Nhém 1 gdm céc tiéu chi: Tiéu chi N11: Do phtc tap vé k¥ thuat ctia du 4n; Tiéu chi N12: Kha
ning rit ngan tién do du 4n; Tiéu chi N13: Mic dd 16 rang vé pham vi cong viéc clia du 4n.

- Nhém 2 gém céc tiéu chi: Tiéu chi N21: Rai ro chii dau tu phai ganh chiu; Tiéu chi N22: Kha
ning lam tdng chi phi cho DA dudi géc do CPT; Tiéu chi N23: Kha ning kiém sodt dudc cdng tac
thiét ké.

- Nhom 3 gom céc tiéu chi: Tiéu chi N31: Tinh dé xay dung ctia gii phép thiét k& va Tiéu chi
N32: S6 luong don vi chiu trach nhiém vé viéc thuc hién du 4n.

Luya chon phwong thirc
thuc hién dw in phi hop

v v v

Nhém tiéu chi 1 (N1) Nhom fiéu chi 2 ~2) Nhom tiéu chi 3 (N3)
Cidctiéu chi lién quan dén Cactiéu chi lién quan den Cic tigu chi chi & ty
dic &iém dir 4n vén ciu thiét yéu cia chi dam tr 6 thé wrn tien thém
Nl11 N21 N3l
Ni2 N22 N32
N13 N23
) A 4
Cdc phrong thire co the * * *
Iura chon
PT1 PT2 PT3

Hinh 3. M6 hinh AHP ctia vi du ap dung

Mo hinh AHP thé hién trong Hinh 3. Pay 1a bai toan AHP c6 hai cép, vi thé, viéc tinh todn cic
trong sd phai dudc thuc hién theo ca hai cip. Cac budc tién hanh tinh todn d€ lua chon phucng 4n
dugc thé hién trong cic bang tinh dugc trinh bay dudi diy. Céc két qua tinh toan CR trong céc budc
déu dat yéu cau, cho thiy tinh nhit quan trong y kién ctia cdc chuyén gia khi danh gid, so sanh céc
phuong an.

Budc 1: Tinh todn ma trdn so sdnh cdp cdc nhom tiéu chi

Budc 2: Tinh todn ma trdn so sdnh cdp cdc tiéu chi trong tung nhom

Nhém 1 chii dau tu Ia chon ra ba tiéu chi d€ ddnh gid, theo bang 4 thi tiéu chi N11 c¢6 mic do vu
tién 16n nhét, sau diy dén tiéu chi N12 va cubi ciing 1a tiéu chi N13. Su phan bd miic do uu tién dugc
d4nh gia qua y kién ctia chuyén gia dugc thé hién trong bang trén. Tiéu chi N11 dudc uu tién gip 3
1an tiéu chi N12 va gip 6 1an tiéu chi N13, tiéu chi N12 wu tién gip 3 1an tiéu chi N13. Tinh todn ma
tran tuong tu nhu trén ta dudc cic trong s6 N11, N12, N13 dudc ghi nhu trong bang. Tuong tu nhu
viy ta c6 dudc céc trong sd N21, N22, N23, N31, N32 dugc ghi trong Bang 7 va 8.
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Bang 5. Bang so sanh cap cac nhém tiéu chi

Nhém 1 Nhom2 Nhom3  Tinh todn cic w;; cho tiing nhom Trong s6

Nhém 1 1 172 3 0,300 0,286 0,375 N1 =0,320
Nhém 2 2 1 4 0,600 0,571 0,500 N2 =0,557
Nhém 3 1/3 1/4 1 0,100 0,143 0,125 N3=0,123
Téng sb 3,333 1,750 8,000 RI Amax CI CR

0,58 3,023 0,012 2,0% < 5%

Bang 6. Bang so sanh cap cac ti€u chi trong nhom 1

Nhoém 1 N11 N12 N13 Tinh todn cdc w;; cho tuing ti€u chi Trong s6

N11 1 3 6 0,667 0,692 0,600 N11=0,653
NI12 1/3 1 3 0,222 0,231 0,300 NI12 =0,251
N13 1/6 1/3 1 0,111 0,077 0,100 N13 =0,096

Téng sb 1,500 4,333 10,000 RI Amax CI CR
0,58 3,027 0,014 2,3% < 5%

Bang 7. Bang so sanh cap cac tiéu chi trong nhém 2

Nhoém 2 N21 N22 N23 Tinh todn cdc w;; cho tiing ti€u chi Trong s6

N21 1 3 5 0,652 0,692 0,556 N21=0,633
N22 173 1 3 0,217 0,231 0,333 N22 =0,260
N23 1/5 1/3 1 0,130 0,077 0,111 N23 =0,106

Téng s6 1,533 4,333 9,000 RI Amax CI CR
0,58 3,055 0,028 4,8% < 5%

Bang 8. Bang so sanh cdp cac ti€u chi trong nhém 3

Nhoém 3 N31 N32 Tinh todn cdc w;; cho tiing ti€u chi Trong s6
N31 1 1/3 0,250 0,250 N31=0,250
N32 3 1 0,750 0,750 N32 =0,750

Téng sb 4,000 1,333

Két qua tinh toan trong Bang 6 khong can tinh chi s6 nhit quan CR do s tiéu chi bang 2.
Budc 3: Tinh ma trdn so sdnh cdp tiing phuong thiic theo cdc tiéu chi dé’ so sdnh tiing phiong
thiic theo cdc tiéu chi

Bang 9. Bang két qua tinh todn d€ so sanh cip cdc phuong thic dbi véi tiéu chi N11

NI11 PT1 PT2 PT3 Tinh todn cdc w;; cho tiing ti€u chi Trong s
PT1 1 1/6 1/3 0,100 0,111 0,077 PT1-N11 = 0,096
PT2 6 1 3 0,600 0,667 0,692 PT2-N11 = 0,653
PT3 3 1/3 1 0,300 0,222 0,231 PT3-N11 =0,251
Tong s6 10,000 1,500 4,333 RI Amax CI CR
0,58 3,027 0,014 2,3% < 5%
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Bang 10. Bang két qua tinh toan d€ so sanh cip cac phuong thic ddi véi tiéu chi N12

NI12 PT1 PT2 PT3 Tinh toan cac w;; cho ting tiéu chi Trong s6
PT1 1 4 172 0,308 0,400 0,294 PT1-N12 = 0,334
PT2 1/4 1 1/5 0,077 0,100 0,118 PT2-N12 = 0,098
PT3 2 5 1 0,615 0,500 0,588 PT3-N12 = 0,568
Tong s6 3,250 10,000 1,700 RI Amax CI CR
0,58 3,033 0,016 2,8% < 5%
Bang 11. Bang két qua tinh toan d€ so sdnh ciip cdc phuong thiic dbi véi tiéu chi N13
N13 PT1 PT2 PT3 Tinh todn cdc w;; cho tiing ti€u chi Trong s6
PT1 1 1/6 1/3 0,100 0,111 0,077 PT1-N13 = 0,096
PT2 6 1 3 0,600 0,667 0,692 PT2-N13 = 0,653
PT3 3 1/3 1 0,300 0,222 0,231 PT3-N13 =0,251
Tong sd 10,000 1,500 4,333 RI Amax CI CR
0,58 3,027 0,014 2,3% < 5%
Bang 12. Bang két qua tinh toan d€ so sanh cip cac phuong thiic ddi véi tiéu chi N21
N21 PT1 PT2 PT3 Tinh toan cac w;; cho tung tiéu chi Trong s6
PT1 1 1/3 1/7 0,091 0,063 0,103 PT1-N21 = 0,085
PT2 3 1 1/4 0,273 0,188 0,179 PT2-N21=0,213
PT3 7 4 1 0,636 0,750 0,718 PT3-N21 =0,701
Tong s6 11,000 5,333 1,393 RI Amax CI CR
0,58 3,053 0,026 4,6% < 5%
Bang 13. Bang két qua tinh toan d€ so sdnh ciip cic phuong thic dbi véi tiéu chi N22
N22 PT1 PT2 PT3 Tinh todn cdc w;; cho tling tiéu chi Trong s6
PT1 1 5 4 0,690 0,625 0,727 PT1-N22 = 0,681
PT2 1/5 1 172 0,138 0,125 0,091 PT2-N22 =0,118
PT3 1/4 2 1 0,172 0,250 0,182 PT3-N22 = 0,201
Tong sd 1,450 8,000 5,500 RI Amax CI CR
0,58 3,038 0,019 3,3% < 5%
Bang 14. Bang két qua tinh toan d€ so sdnh cip cac phuong thic ddi véi tiéu chi N23
N23 PT1 PT2 PT3 Tinh todn cdc w;; cho tling tiéu chi Trong s
PT1 1 1/4 2 0,182 0,176 0,222 PT1-N23 =0,194
PT2 4 1 6 0,727 0,706 0,667 PT2-N23 =0,700
PT3 172 1/6 1 0,091 0,118 0,111 PT3-N23 =0,107
Tong sb 5500 1,417 9,000 RI Amax CI CR
0,58 3,015 0,007 1,3% < 5%

133



Thanh, P. Q. / Tap chi Khoa hoc Céng nghé¢ Xay dung

Bang 15. Bang két qua tinh toan dé so sanh cip cdc phuong thiic dbi véi tiéu chi N31

N31 PT1 PT2 PT3 Tinh todn cdc w;; cho tling tiéu chi Trong s6
PT1 1 3 172 0,300 0,375 0,286 PT1-N31=0,320
PT2 1/3 1 1/4 0,100 0,125 0,143 PT2-N31 =0,123
PT3 2 4 1 0,600 0,500 0,571 PT3-N31 = 0,557
Téngs6 3,333 8,000 1,750 RI Amax CI CR
0,58 3,023 0,012 2,0% < 5%
Bang 16. Bang két qua tinh toan d€ so sdnh ciip cdc phuong thic dbi véi tiéu chi N32
N32 PT1  PT2  PT3 Tinh todn cac w;; cho ting tiéu chi Trong s6
PT1 1 1/3 1/5 0,111 0,100 0,118 PT1-N32=0,110
PT2 3 1 172 0,333 0,300 0,294 PT2-N32 = 0,309
PT3 5 2 1 0,556 0,600 0,588 PT3-N32 = 0,581
Téng s6 9,000 3,333 1,700 RI Amax CI CR
0,58 3,005 0,002 0,4% < 5%
Sau khi tinh todn dudc céc trong sb ta tap hop vao Bang 17.
Bang 17. Bang tinh todn, so sanh thi tu uu tién gita cac phuong thiic
Nhém tiéu chi Tiéu chi Trong sb PT1 PT2 PT3
Nhom 1 Trong s6 N1 0,320
Tiéu chi N11 0,653 0,096 0,653 0,251
Tiéu chi N12 0,251 0,334 0,098 0,568
Tiéu chi N13 0,096 0,096 0,653 0,251
Két qua tinh todn phuc vu xép KQI1=0,156 KQI2=0,514 KQI3=0,331
hang cuc bd trong nhom 1
Nhom 2 Trong sb N2 0,557
Tiéu chi N21 0,633 0,085 0,213 0,701
Tiéu chi N22 0,260 0,681 0,118 0,201
Tiéu chi N23 0,106 0,194 0,700 0,107
Két qua tinh toan phuc vu xép KQ21=0,252 KQ22=0,240 KQ23=0,508
hang cuc b trong nhém 2
Nhém 3 Trong s6 N3 0,123
Tiéu chi N31 0,250 0,320 0,123 0,557
Tiéu chi N32 0,750 0,110 0,309 0,581

Két qua tinh to4n phuc vu xép
hang cuc bo trong nhém 3

KQ31=0,162 KQ32=0,263 KQ33=0,575

Két qua tinh todn phuc vu
xép hang cudi cling

KQI=0210 KQ2=0330 KQ3=0,459

(Trong d6: KQ11 =N11¥PT1 — N11 + N12*PT1 — N12 + N13*PT1 — N13 va KQ1 = KQ11*N1 + KQ21*N2

+ KQ31*N3).

Vay phuong thic PT3 dugc chon do c¢6 két qua tinh todn xép hang cubi ciing 16n nhit cho du 4n

Nha may thay dién nay.
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5. Két luan

T cdc phén tich trén va qua vi du tinh todn ki€ém chiing cho thiy khi khong c6 day dui dif liéu dé
tinh todn phuc vu viéc lua chon phuong thic thuc hién du 4n dau tu xay dung, nhit 14 khi xem xét dén
cdc rii ro, thi phuong phap AHP t6 ra kha phu hdp. Bing viéc so sanh cip cic tiéu chi dua trén mifc
dd quan trong ctia chiing d6i véi cac phuong thic thuc hién du 4n, sau d6 so sanh danh gi4 tiing cip
phuong 4n dua trén miic d uu tién lya chon néu xem xét riéng tiing tiéu chi, va két hop cic géc do
d4nh gid nay lai, rd rang két qua so sanh tdng hop 1a khoa hoc va c6 stic thuyét phuc.

Bai bdo nay gi6i thiéu lai phuong phdp AHP, phuong phdp tinh trong s6 va dua ra mot vi du don
gian, c6 it tiéu chi so sanh d& minh hoa viéc 4p dung phuong phdp néi trén. Khi c6 nhiéu tiéu chi so
sanh hon, ngudi ta c6 thé sit dung phan mém chuyén dung, hoic nhém céc tiéu chi thanh nhiéu nhém
hon va gidi quyét bai toan két hop vé6i bai toan phan tich mang (Analytic Network Process) dé phan
anh diing hon thuc té ciing nhu tiét kiém thdi gian tinh toan.
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