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MO PAU

Ly do chon dé tai

Theo PMBOK [1], c4c hoat dong kinh doanh 16n chia tach thanh nhiéu mang viéc,
trong d6 mdi du an thyc thi mot nhiém vu riéng biét, dugc thuc hién trong mot khoang
thoi gian va o vai trd quan trong trong viéc thuc day trang thai cua t6 chirc sang mot
trang thai khac voi cac myc tiéu dac biét. Trong do, cac kién thirc, k¥ nang vé quan ly
du an dong vai tro song con t6i hoat dong du an. Quan ly du an 1a mot van dé cbt yéu
ctia nén kinh té nhan loai, hiu nhu cac hoat dong tai cac t6 chirc, doanh nghi¢p hién nay
dugc to chirc theo mo hinh cac du 4n. Cac khia canh trong quan 1y dy an duoc nghién
clru va cong bd trong nhiéu cong trinh khac nhau, ndi bat trong d6 1a tai liéu PMBOK
dugc vién Quan 1y du 4n cong bo, tuy nhién van dé xung dot xay ra trong dur an 13 mot
khia canh quan trong nhung lai chwa duoc dé cap va xir Iy thich dang.

Xung d6t trong dinh nghia cia PMBOK [1] 1a sy khac nhau vé muyc tiéu va hanh vi
gitra hai hoac nhiéu ddi tuong, su khac nhau vé muc tiéu va hanh vi dan t6i su khac nhau
vé két qua hodc loi ich dat dugc cua ddi tuong. Cling theo PMBOK, trong quan ly du
an, van dé xung dot xdy ra trong qué trinh quan 1y 1a da dang, xung dot xay ra tai ting
qua trinh cua quan ly du an, nhitng hau qua ctia xung dot gay ra trong quan ly dyu an la
to 16n va chua duoc kiém soat tham chi trong qua trinh quan 1y rui ro. Trong mot vai
nghién ctru khic nhau, c6 mét s6 thong ké tha vi nhu: 60% thoi gian ctia quan 1y nhan
su chi dé danh ra xir Iy cac xung dot, nguoi lao dong danh ra mdi tudn 2,8 gid dé dbi
pho véi xung dot. Con sd nay twong dwong voi thiét hai quy doi xap xi 359 ti USD tién
lwong (theo thdng ké nim 2008 voi tién lwong trung binh 14 17,95 USD moét gid tai M),
hogc tuong duong 385 tri¢u ngay lam viéc [2].

Vé goc do 1y thuyét, cac van dé xung dot da dugc nhéc t6i trong PMBOK 6 nhleu
hon so v&i cac phién ban khac, cu thé 1a ngoai cac dinh nghia, PMBOK di dé xuét ké
hoach quan ly xung dot, tuy nhién cac giai phap cu the 1a khong r6 rang. Viéc tim kiém
mot giai phap ky thuat dé mo hinh hoa va giai cac van dé xung dot mot cach tong quan
la mot yéu cau can thiét va chua duogc giai quyét. Trong viée tim hiéu cac phuong thire
gidi quyet triét dé cac loai xung dot trong quan ly du an, ly thuyét tro choi cho thay su
pht hop vé 'y nghia ly thuyét va tinh kha thi bang cc nghién ctru, cong bd cia luan an.

Ly thuyét trd choi 1a mot nhanh cia toan hoc ng dung, nghién ctru cac tinh huong
chién thuét trong d6 cac d6i thu lua chon cac hanh dong khac nhau dé ¢6 gang lam t6i
da két qua nhan duogc. Ly thuyét tro choi duoc dua ra trong nhirg nam 50 cta thé ky 20
boi nhiéu hoc gia, 1y thuyét da duoc 4p dung vao rat nhiéu linh vuc khac nhau cua x3
héi nhu: sinh hoc, kinh té, chinh tri, cong nghé thong tin, va dong gop nhiéu vai tro quan
trong. Nhitng ndm gan day, viéc tmg dung coéng nghé thong tin di duoc thic day rat
nhanh, ddc biét trong viéc xay dung cac ung dung hd trg cac nghi¢p vu xa hoi, kinh
doanh. C6 nhiéu loai img dung cong ngh¢ thong tin khac nhau, trong do ¢ muc do kho
va phue tap vé hd trg tac nghiép la cac hé thdng thong minh tro gitp viéc ra quyét dinh
cho cac van dé kinh té, x3 hoi. Ly thuyét tro choi, trong cac nghién ctru hién nay, da
dong gop khong nho trong viée xdy dung mé hinh Iy thuyét va san pham tng dung cho
céc hé thong thong minh do.

C6 rat nhiéu truong dai hoc hodc vién nghién ciru hop tac véi cac cong ty, td chic c6
cac nhém nghién ctru vé Iy thuyét tro choi. C6 thé ké téi: Game theory & computation
seminar series tai Pai hoc Havard, Optimization and network Game theory group tai
DPai hoc MIT, CS Theory Research group tai Pai hoc Pennsylvania, Stony Brook center
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for Game theory tai Pai hoc Stony Brook. Hodc c6 cac t chirc riéng bi¢t nghién clru vé
Ly thuyét tro choi nhw RAND Coporation, National Bureau of Economic Research, My,
SSRN — Social Science Research network, My. Cac nghién ciru vé 1y thuyét trd choi
dugc chia thanh cac hudng chil yéu nhu sau:
o Nghién ctru vé thuat toan giai quyét mot bai toan con cta Iy thuyét tro choi: tro
choi thong tin khong hoan héo, hodc trd choi tong khac khong [3, 4, 5];
o Nghién ctru cach ap dung mé hinh Iy thuyét tro choi vao cac muc dich x3 hoi,
kinh té: chinh trj, chdng khung b, thién tai bdo lut, xa hoi [4, 6, 7, 8, 9, 10];
o Nghién ciru cach dp dung mé hinh Iy thuyét trd choi vao quan 1y di 4n: phan tich
rui ro, phan cong nhiém vu viéc, hop tac, phan phéi tai nguyén, lya chon dy an
[11, 12,13, 14, 15, 16, 17, 18, 19];
o Ap dung Iy thuyét trd choi vao mét sb linh vuc cong nghé théng tin khac nhu:
bao mt, an ninh mang, truyén dan di liu, mang xa hoi [15, 20].

Ly thuyet tro choi da duogc nhleu t6 chirc, doanh nghiép trén thé gio1 van dung vao
thyc tién quan ly, 1am thay d01 vé ban chat suy nghi ctia moi ngudi vé quan 1y tir trudc
t6i nay. Thay vi suy nghi vé chién thing ciia riéng ca nhan minh va danh bai ddi thu
canh tranh, 1y thuyét tro choi chi ra raing mé hinh quéan 1y t6t 13 su két hop giita canh
tranh va hop tac, cac van dé quan ly, xir Iy cac xung dot vé loi ich trong viéc thyuc hién
nghié¢p vu kinh doanh dugc thuc hién theo mé hinh hai bén déu théng.

Trong d6 cac hudng nghién ctru vé sy lién quan giita Ly thuyét trd choi va Quan Iy
du an méi dimg lai & goc 46 mot s6 bai bao chuyén sau phan tich mot vai giai phap ding
ly thuyét tro choi hodc can bang Nash & trong mot s6 bai toan nhé va cu thé. Vi du nhu:
mo hinh ly thuyet tro choi cho viéc phan cong nhiém vu [11], gi6i thi€u vai thudt toan
mo hinh Ly thuyét tro choi lién quan dén van dé lap lich [12, 13], rui ro cho bao mat
[15] va rui ro trong van dé khiing b [10]. Tir viée tim hiéu cac cong bd qudc té cho thay
Vé linh vye nghién ctru nay dang ton tai hai van dé chinh: (i) chua c6 mot nghién ctru
tong quan veé dédc diém cua tit ca cac bai toan xung dot trong Quan ly du an, (II) con ton
tai nhleu van dé xung dot khac c6 thé chuyén ddi sang mé hinh cua Ly thuyét tro choi
ma van chua duge kham pha nghién ctru. Vi vay luan 4n s& tap trung khai pha giai phap
ap dung Ly thuyét tro choi vao trong mot sé van dé ctia Quan 1y du an lién quan toi cac
du 4n thudc linh vyc dau tu vé Cong nghé thong tin.

Muc dich nghién ctru

Muc tiéu chung cua dé tai do 1a nghién ciru ing dung Ly thuyét tro choi trong viéc
tro gitip ra quyét dinh dé giai quyét cac mot s6 cac xung dot trong Quan 1y du an chua
dugc khai pha. Cac xung d6t ndy thuong ndm trong cac khia canh quan Iy dir an khac
nhau va can c6 cac mod hinh khic nhau dé dua vé thuit toan phu hop khi giai quyét.

Muc tiéu cu thé cua dé tai nhu sau:

o Panh gia thuc trang nghién ctru hién nay vé xung dot trong quéan 1y dy an, phan
tich cac dac diém can co cho cac bai toan xung dot;

o bé xuat mo hinh héa cac xung dot trong quan ly dy én, phu hop dé dua vé giai
quyét bang cac thuat toan t6i wu da muc tiéu;

o Thyc hién viéc tho nghiém va danh gia d6i véi mo hinh.

Vi vy trén co s& ¢6 nhidu nim hoat dong trong linh vyc Cong ngh¢ phan mém ciing
nhu Quan 1y du an, nguoi thyc hién dé tai mong muon gop phan lam phong phu thém
céc nghién ctru vé linh vyc ndy, cling nhu mong mudn c6 thé thiét ké mot phuong phap
luan 13 rang hon, cu thé bang mot giai phap phan mém dé giup ich cho qua trinh tro gitp
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viéc ra quyét dinh vé xung dot trong quan 1y du 4n, nhdm giam gia thanh san pham va
chi phi, tang chat lvong du an.

Nhiém vu nghién ciru

V&1 myc tiéu dit ra ¢ trén, nhiém vu nghién ctru cua dé tai bao gém:

o Tim hiéu va danh gia cic cong trinh nghién ctru trong va ngoai nudc c6 lién quan
dén dé tai luan an;

o Phéan tich cac dic diém, phan loai cua xung dot, cac truong hop cu thé xay ra
xung dot trong quan ly du an;

o Phan tich va d& xuit mé hinh biéu dién chung cho toan b cic xung dot trong
quan 1y du 4n dudi dang Iy thuyét tro choi;

o Ap dung mé hinh biéu dién chung cho cac bai toan cu thé va thir nghiém;

o Phan tich va danh gia viéc &p dung cac thuat todn vao mo hinh bai toan.

DPéi twong va pham vi nghién ciru

Dbi tugng nghién clru cia dé tai 1a van dé xung dot xay ra trong cac dy an dau tu
Cong nghé thong tin. Cu thé cac ndi dung nghién ctru ciia dé tai duoc tim hiéu, phan tich
trén cac du an c6 quy mo trung binh tré 1én. Trén co s& do6, dé tai nghién ctru cac kién
thire thudc vé Iy thuyét tro choi va can bang Nash, cach 4p dung trong viéc mé hinh hoa
cac bai toan thuc té. Dé tai nghién ctru cac dic diém chung cta xung dot nham xay dung
mo hinh toan hoc theo Iy thuyét trd choi. Cubi cing 13, nghién ctru viée giai quyét bai
toan Iy thuyét tro choi str dung cac giai thuat téi uu da muc tiéu.

Céc xung dot trong du an rat da dang, xuét hién trong moi khia canh cuia du an. Cac
xung dot co thé xut hi¢n trong cac van dé vé cong nghé thyc hién du an, quan 1y tai
chinh, quan ly cac nguon luc dy an... Viéc xay dung mot giai thuat chung dé tim ra
phuong an tdi wu trong viée giai quyét cac xung dot trong du an dua trén 1y thuyét trd
choi 1a mot hudng di chua duge kham pha. Vi vay, dé tai nghién ctru mo hinh chung
clia toan bo cac van dé xung dot trong quan 1y du 4n cua cac du 4n lién quan téi dau tu
Cong nghé thong tin, tiép theo d6 1a lya chonra bon bai toan khac nhau thuge CéC Chuyén
mén khac nhau d6 1a: (i) xép lich thanh toan du 4n, mot linh vuc nam trong van de quan
ly tai chinh cua quan ly du an, (ii) ddu thau nhiéu vong thudce vé linh vuc mua sam dau
thau, (iii) can bang nguon luc trong linh vuc quan ly ngudn lyc va (iv) van dé phuong
phap xu 1y riii ro trong quan 1y rui ro. Bén van dé nay s& mé dudng cho cac nghién ciru
tuong tu khac trong quan ly du an.

Mo hinh chung cho cac xung dot s€ dugc ap dung vao tung bai toan cu thé, md hinh
s& duoc thir nghiém trén cac thuat toan t6i uu tién héa da muc tiéu bao gom: NSGA-II,
e-MOEA, GDE3, PESA2, e-NSGA-II, SMPSO. Tiép theo, dé tai s& phan tich két qua
thuc hién dugc cho mdi van dé dya trén mot sb bo dir liéu thu thap duoc tir cac du an do
cac cong ty trong pham vi lanh thé Viét Nam thuc hién.

Phwong phap nghién ctru

Phwong phap ly thuyét
Luan an sir dung phuong phap nay vao trong cc nghién ctru vé:
o Nghién ctru Iy ludn vé thuc trang ctia cac xung dot trong quan 1y dy an;
o Nghién ctru Iy luan vé cic mo hinh biéu dién 1y thuyét tro choi va can bang Nash
o Phan tich, so sanh diém yéu diém manh cta céc nghién ctru hi¢n tai gﬁn VOl
huéng nghién ctru ciia luan 4n bao gdm cac ndi dung: xung dot trong quan 1y du
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an, ap dung 1y thuyét tro choi, st dung can bang Nash, giai quyét bai toan bang
cac giai thuat téi uu da muc tiéu;
o Phan tich, khai quat hda va xac dinh timg thanh phan mé hinh méi;
o Chtng minh kha ning giai dugc cia mé hinh bing cac thuat toan tdi vu tién hoa
da muc tiéu.
Céc phuong phép trén cho phép tong quan cac két qua nghién ctru, hé théng hoa 1y
thuyét co lién quan dén xay dung co s 1y luan cia dé tai.

Phwong phap thwc nghiém

Tién hanh kiém ching tinh kha thi cia mé hinh dé xuét trong luin an bang viéc ap
dung vao cac du an thyc t€ vé linh vuc dau tu cong ngh¢ thong tin trong mot s6 don vi,
doanh nghiép khac nhau, véi cac loai du an khac nhau. Str dung mét s6 cong cu va thuat
toan ti€u biéu dé kiém ching, danh gia va so sanh tinh hiéu qua gitra chiing.
Y nghia khoa hoc va thuwec tién caa dé tai

Y nghia khoa hoc

Pé tai phan tich va hé thong héa cac xung dot trong quan |y du an. Pong thoi, luan
an da gop phan bo sung, lam phong phu co so 1y luan khoa hoc trong viéc dua ra giai
phap cho cac xung dot trong quan ly du an. Giai phap nay bao gom (i) md hinh 1y thuyet
chung theo Ly thuyet tro choi nham khai quat hoa toan bo yéu t0, tinh chat ma mdi bai
toan xung dot can xac dinh, (ii) giai phap giai quyét xung dot thong qua xac dinh diém
can bang Nash dé gitip cac bén déu dat dugc sy can bang vé loi ich.

Y nghia thuec tién

Két qua nghién ctu la tai liéu c6 gia tri tham khao trong hoat dong nghién ctru va
phat trién (R&D) ctia cac doanh nghiép lién quan t6i viéc quan ly dy an nham cung cap
moét giai phap thong minh ho tro viéc ra quyet dinh. Ket qua nghién ctru cling dong thoi
dé xuat mot giai phap cho mo hinh Iy thuyét, cung cap cong cu hd tro ra quyét dinh danh
cho cac van dé xung dot xay ra, giup ning cao chit luong cua quan 1y du an.

Cac két qua méi dat dwoc

Nhitng dong gdp méi clia nghién ctru bao gom:

(i) Dé xuat mo hinh hop nhat (Unified Game-based model) trén co sé 1y thuyét tro choi
va can bang Nash dé mo hinh ho4 xung dot trong quan 1y dy an, theo mé hinh
c6/khong c6 chu dau tu:

o Phan tich tong quan van dé xung dot trong quan 1y du an va vai tro cia no, gidi
thiéu cac loai va trudng hop cu thé cua xung dot;

o Dé xuit mot mé hinh théng nhat cho cac loai xung dot khac nhau xay ra trong dur
an. M6 hinh dua trén 1y thuyét tro choi, va kha dung khi ap dung cac thuat toan
t6i wu da myc tiéu dé tim ra dap an.

(i) Thtr nghiém danh gia hiéu qua cua cac giai thudt di truyén trong tim kiém cin bang
Nash cho bén bai toan dién hinh bao gdm: xung dot trong thanh toan dy 4n, xung
dot trong dau thau nhiéu vong, hai bai toan nay dai dién cho céc bai toan c6 chu dau
tu va xung dot giira cac phuwong phap xir 1y rii ro, xung dot trong can bang nguén
luc, & hai bai toan dai dién cho cac bai toan khong c6 cha dau tu:

o Ap dung mé hinh vao 4 bai toan trén;

o Thir nghiém md hinh cila tirg bai toan trén nhiéu giai thuat toi wu da myc tiéu
khac nhau, trong d6 c6 st dung MOEA framework 1a mét thu vién mé gom céc
tinh nang ho trg cho viée 1ap trinh ung dung theo cac giai thuat.
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CHUONG 1: TONG QUAN

1.1 Xung dét trong quan Iy dw &n va mét sé bai toan dién hinh

1.1.1 Gi&i thiéu vé quan ly dw an

Du 4n 1 mot nd I phuc tap, khong thuong xuyén, mang tinh chat don nhit dugc thuc
hién trong diéu kién rang budc nhat dinh vé thoi gian, ngan sach, ngudn luc va cac tiéu
chuan chét luong dé dap ing yéu ciu cta khach hang. Quan Iy du 4n 1a sy 4p dung mot
cach phu hop céc kién thire, k§ ning, cong cu va ki thudt vao trong qua trinh dé xuat du
an, lap ké hoach dy an, thuc hién du 4n, theo doi giam sat dy an va két thic du 4n dé dat
duoc cac yéu cau cua du 4n. Muc tiéu co ban cta viéc quan ly du an thé hién & chd cac
cong viéc phai dugc hoan thanh theo yéu cau va bao dam chat luong, trong pham vi chi
phi dugc duyét, ding thoi gian va gilr cho pham vi du an khong thay déi [1].

Quan ly du an thuong bao gom:
1. Xac dinh céc yéu cau (ctia cong ty hodc ctia khach hang)

2. Xac dinh va dap ung cac nhu cau, cac mdi quan tdm, va mong doi ciia cac chi
thé du an trong qua trinh 1ap ké hoach va thuc hién dy an

3. Can ddi hai hoa gitra cac yéu cau, rang budc khac nhau ciia dy an bao gom,
trong d6 3 rang budc chinh la: pham vi, thoi gian, chi phi

Thoi gian
hoan
thanh

Chat
luvong
Pham vi du aln Chi phi

(tién,

du an N
: nhan su)

Hinh 1.1: Cdc rang buéc cua quan Iy dy an [1]

M&i dy an cu thé s& c6 nhitng yéu cau va rang budc nhit dinh doi hoi nha quan 1y dy
an can phai xac dinh tht ty vu tién giita cic yéu cau. Giita cac rang budc c6 mdi quan
hé v6i nhau, tirc 1a mot rang budc thay doi c6 thé kéo theo mot hodc nhiéu rang budc
khac thay doi theo. Vi du thoi han hoan thanh dy an dugc yéu ciu rit ngén lai thudng
kéo theo kinh phi thuc hién dy 4n phai ting 1én bai vi can phai bd xung thém ngudn luc
dé thyc hién ciing khéi lugng cong viéc trong khoang thoi gian ngan hon. Néu khong
thé b xung thém kinh phi cho dy an thi hodc la phai chap nhén thu hep pham vi dy an
bang cach cit giam mot sb hang muyc cong viéc hodc chap nhan giam chat lugng dau ra
(str dung nguyén vit liéu c6 chit lugng thip hon hoic thay d6i phuong 4an thi cong doi
hoi chi phi it hon va chat lugng thap hon). Céc chu thé dy an ciing co cac ¥ kién khac
nhau vé nhan t6 nao la quan trong nhat cho nén cling tao ra sy thach thirc 1on cho dy an.
Thay ddi cac yéu cau dbi v6i du an ciing c6 thé 1am gia ting muac do rai ro dbi véi du
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an. Nhu vay do6i du an phai c6 kha ning danh gia duoc tinh hinh va c6 thé hai hoa dugc
cac yéu cau khac nhau dé thyc hién va chuyén giao du 4n mot cach thanh cong [1].
Nha quan 1y dy 4n (PM — Project manager) 1 ngudi duoc cong ty thuc hién dy an bd
nhiém nham dat duoc cac muc tiéu dy an. Day 1a mot vi tri quan 1y co nhiéu thach thuc
voi1 trach nhi€ém nang né va mtrc do wu tién ludn thay ddi. Vi tri quan 1y du &n doi hoi l1a
con ngudi rat linh hoat, nhay bén sic sao, ¢o cac k¥ nang lanh dao va dam phan tbt, va
c6 kién thirc sau rong vé quan 1y du an. Nha quan 1y du 4n can phai am hiéu moi van dé
chi tiét ctia du 4n nhung dong thoi phai quan 1y trén tim nhin bao quat toan bo du 4n.
Nha quan 1y dy an phai chiu trach nhiém vé thanh cong cua dy 4n va chiu trach nhiém
toan dién vé moi mit cia du 4n bao gém:
1. Phat trién ké hoach quan 1y du an va cac ké hoach bd phan khéc
2. DPam béo tinh hinh thyc hién dir 4n ludn trong khudn kho tién d6 va ngan sach
cho phép
3. Phat hién, theo ddi va xt 1y kip thoi cac rai ro va cac van dé phat sinh trong
qua trinh thyc hién - quan ly rui ro
4. Dinh ky lap cac bdo cao mot cach chinh xac va cap nhat vé tinh hinh thyc hién
du an.

A Y

lién
quan

Hinh 1.2: 10 link viec Kién thic cia quan ly due an [1]

Theo PMBOK, ning luc, kién thuc cua quan Iy dy an dugc md ta trong 10 linh vuc kién
thirc c6 thé chia 1am 2 nhom: nhém k§ nang cang va nhom k§ nang mém. Céc linh vuc
kién thirc quan ly dy &n thuoc nhém Ky niang cing tap trung vao cac quy trinh va cong
cu dé khai tao, 1ap ké hoach, thuc thi, kiém tra va giam sat, va dong dy an trong suét
vong doi dy an [1]:

o Quan ly tich hop du &n (Project Integration Management): phét trién diéu ¢ du
an, tich hop céc ké hoach quan ly du cua cac linh vuc kién thuc khéac thanh ké
hoach quan Iy du 4n hoan chinh, va quan ly cac yéu cau thay doi trong sudt vong
doi du an;
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o Quan ly pham vi du an (Project Scope Management): xac dinh va quan ly yéu cau,
xac dinh duong co s pham vi, va theo déi viéc hoan thanh pham vi du an;

o Quan ly thoi gian du &n (Project Time Management): chia nho dudng co sé pham
vi thanh nhiing thanh phan d& quan 1y hon goi 1a hoat dong, phét trién lich trinh
du 4n ciing duoc goi 1a duong co s lich trinh, va kiém soét lich trinh;

o Quan ly chi phi du an (Project Cost Management): udc lugng chi phi, xac dinh
duong co so chi phi bao gom du phong rui ro va du phong quan ly, va kiém soét
chi phi;

o Quan ly chat lugng du an (Project Quality Management): Iap ké hoach quan ly
chat luong bao gom tiéu chuan chat lugng, chi s6 chat luong, va ké hoach lién tuc
cai tién; cac hoat dong dam bao chat lugng nham dam bao ké hoach quan ly du
&n va tiéu chuan chit luvong duogc tuan th; va kiém soat chat luong tat ca cac san
pham ban giao va kiém tra tat ca cac thay doi da duoc phé duyét;

o Quan ly rai ro du an (Project Risk Management): xac dinh rai ro, phéan tich dinh
tinh va phan tich dinh luong rai ro nham phan loai thanh nhém rui ro dugc quan
ly va nhém rai ro vao danh sach cho, phat trién ké hoach phan tng khi rai ro xay
ra, va kiém soét rui ro trong suét qua trinh thuc thi du an;

o Quan ly mua sam du thau du an (Project Procurement Management): chon loai
hop dong trong 3 loai hop dong pho bién (gia cd dinh, hoan phi, thoi gian va vat
liéu), danh gia nha cung cap, trao hop dong va quan 1y cac thay doi, phat sinh va
tranh c&i trong suét qua trinh thuc thi du an.

Céc linh vyc kién thirc ciia nhoém k§ nang mém gom [1]:

o Quan ly giao tiép du an (Project Communications Management): cung cap thdng
tin dy an cho cac bén lién quan va kiém soat hiéu qua tat ca cac kénh giao tiép
trong du &n. Quan Iy giao tiép 1a mot thach thirc véi tat ca nha quan ly du an bai
Vi s6 kénh giao tiép trong du 4n ting theo hé s6 mii khi sé bén lién quan trong du
an tang 1én (s6 kénh giao tiép duoc tinh bang n*(n-1)/2 vai n va sé bén lién quan
trong dy &n) va thoi gian danh cho giao tiép trong du 4n chiém dén 90% tong thoi
gian cua nha quan ly dy an;

o Quan ly nhan sy du an (Project HR Management): thanh 1ap doi du an, xay dung
d6i dy an thong qua 5 giai doan phét trién doi du &n theo mé hinh Tuckman (thanh
lap, bdo td, binh thuong, thuc thi, va giai tan) va quan 1y cac xung dot trong doi
du an. Cac nha quan ly du &n can chon lya ki thuat tét nhat trong 5 k¥ thuat quan
Iy xung dot pho bién (tranh né, giam bét, thoa hiep, ép budc va duong dau) dé
quan Iy hiéu qua xung dot timg trudng hop cu thé;

o Quan Iy cac bén lién quan (Project Stakeholder Management): xac dinh va xép
thi tu vu tién tit ca cac bén lién quan c6 thé anh huong hoic bi anh huong bai du
an, quan ly mong doi cua cac bén lién quan va dam bao sy can du cua cac bén lién
quan trong suét qua trinh thuc thi du an.

1.1.2 Xung dot trong quan ly dw an

Dinh nghia vé xung dot theo PMBOK 1a sy khac nhau vé muc tiéu va hanh vi giita hai
hodc nhiéu d6i twong. Khi hai hodc nhiéu déi twong d6 co su tuong tac 1n nhau thi su
khac nhau trén s& gy ra su xung dot, anh huéng t6i dbi twong. Van dé xung dot trong
quan ly du &n duoc dé cap xuyén sudt trong PMBOK véi tirng thanh phan cua quan Iy
du an bao gom [1]:

o Xung dot gitra cac qua trinh du an, chuwong trinh, danh muc va hoat dong van hanh

(projects, programs, portfolios va operation)
o Xung d6t trong tieng qua trinh du an theo PMBOK [1]:

Trang 14



- Du an (project)

- Chuong trinh (program)

- Danh muc (portfolio)

- Chuong trinh van hanh (operations)

o Xung dot trong tirng nghiép vu dir 4n bao gém:

- Quan ly tich hop du &n (integration management)

- Quan ly pham vi du an (scope management)

- Quan ly lich du an (schedule management)

- Quan ly tai nguyén du an (resource management)

- Quan ly giao tiép trong du an (communications management)

- Quan ly rai ro (risk management)

- Quan ly cac bén lién quan (stakeholders management)
Mot trong cac vi du minh chang cho viéc ton tai xung dot trong quan ly du an la xung
dot trong nghiép vu quan ly lich du an, c6 nhiéu loai xép lich vé nhiéu linh vuc du an
khac nhau, mét trong sé do6 1a xép lich thanh toan du an. Trong xung dot cua viéc xép
lich thanh toan du 4n, chu dau tu dy &n hoic khach hang 1a nguoi tra tién cho du 4n
mudn thanh toan tai cac méc (milestones) cang cham cang tét dé toi wu héa lgi nhuan,
va nguoc lai nhém dy an muén duoc thanh toan cang sém cang tot, viéc xép lich bao
gom lua chon thir tu thuc hién du an, xac dinh cac méc, lra chon tai nguyén thuc hién
du &n 1a mot chudi céc cong viéc phirc tap va khong thé don gian giai quyét bang quan
y rui ro. Do vay c6 thé khang dinh rang nhimg xung dot trong dy an nay la van dé chua
duoc giai quyét theo mot phuong phap tong thé.
Theo PMBOK, trong nguyén tic giai quyét xung dot quan Iy dy &n Can chay [1]:

o Dau tién, cac thanh vién, dbi twong cua du &n nén ty giai quyét xung dot trudc;

o Néu giai quyét giita cac thanh vién, ddi tugng khdng triét dé, lic nay mai dé trinh
I&n nguoi quan Iy du &n dé hé trg;

o Cach ho tro truc tlep (direct approach) thuong dugc danh gia cao hon;

o Néuvan khong thé giai quyet dudi sy hd tro ciia nguoi quan 1y du an, co thé viéc
giai quyét xung dot nay can mot sé thu tuc chinh thirc (formal procedure) dé xir
ly.

PMBOK dua ra 5 ky thuat chung trong viéc giai quyét cac xung dot [1]:

o Avoiding / Withdrawing: né tranh hay chap nhan mot quyét dinh hay quan diém
vé van dé xung dot thuong duoc st dung khi van dé nay thuong 1a khéng quan
trong lam. Nhuoc diém 1a van dé chua duoc giai quyét va xung dot rat dé xay ra
lai vi nguyén nhan xung dot van con;

o Smoothing / Accommodating: nhan manh vao nhimg diém dong thuan hon 13
nhitng diém khong dong thuan. Thudng dugc ap dung cho céc van dé chua nghiém
trong hay chi can mot giai phap tam thoi. Nhuoc diém 12 van dé c6 thé van co thé
tré lai (reemerge) vi van dé ban chat chua duoc giai quyet co the trg lai bat ctr Iic
nao. Smoothing khac vai Avoiding 1a Smoothing c6 ban vé van dé nhan manh vao
su dong thuan véi thanh vién nhém, con Avoiding 1a né tranh khong giai quyét;

o Compromising / Reconcile (lose — lose): day 1a ky thuat giai quyét xung dot khién
hai bén déu phai thua, PM can tim mot giai phap giai quyét tat ca xung dot bang
viéc xac dinh mot mue do thoa man giira cac thanh vién du &n. O ky thuat nay PM
cO su tién trién hon 1a c6 giai phap cu thé va duy tri mdi quan hé trong nhom.
Compromising / Reconciling sir dung su mic ca gitra cac bén dé tim 1 giai phap
dua trén thai d6 cho va nhan (give and take), hay n6i 1 cach khac bén A mat céi
nay thi s& duoc céi kia, bén B s& nguoc lai. Pay 1a phuong thic rat hay gap trong
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quan |y du &n nhung no lai c6 yéu diém khdng xay dung 1 mdi quan hé ma (open
partnership) va hoan hao (do no la k¥ thuat lose - lose);

o Forcing / Directing (win - lose): thong thuong dung quyén luc vi tri cia PM dé ép
lam viéc trong mot sé tinh hudng gap rat, diéu ndy nguoc V6i Avoiding /
Withdrawing hay Smoothing / Accommodating chi dung cho cac tinh hudng
khéng nguy cip. PM dua ra giai phap cu thé ép phai lam, nhung c6 thé con gay
xung d6t nang né hon sau d6 va thuong 1a s& pha vo moi quan hg, trong khi ky
thuat lose - lose Compromising/Reconciling van duy tri méi quan hé;

o Confrontation / Collaborating / Problem Solving (win - win): trong tat ca cac ky
thuat giai quyét xung dot day la ky thuat t6t nhat, hoan hao nhat ~nhung lai 1a kho
lam nhét. Project Manager can ¢ mot céi nhin tong thé tur nhleu khia canh cua
van dé, thuc hién cudc trao doi mé gitra cac thanh vién va yéu cau ho co thai do
hop tac. K§ thuat nay c6 thé khdng tét trong 1 sé tinh huong nhu thoi gian khong
con nhiéu (time-critical decision) nhung c6 thé dan dén két qua win-win gitra tat
ca cac thanh vién.

1.1.3 Cac bai toan dién hinh

Trong viéc xac dinh tinh chét cua bai toan xung dot trong quan ly du an dé dua ra cac
phuong an giai quyét, viéc phan loai cac bai toan xung dot gilip cho viéc thuc hién dinh
nghia va luong hoa cac dic diém cua bai toan xung dot dugc 16 rang hon. Trong nghién
ctru ctia Bernard Oladosu Omisore va Ashimi Rashidat Abiodun (2014) c6 chi ra rang,
mot s6 1p bai toan xung dot dién hinh bao gom [21]:

o Xung dot tir ndi tai (internal sources): gitra c4c nhan té xay ra xung dot véi nhau,
c4c nhan t6 nay déu nam trong du &n, nghién ciru nay chi tap trung phan tich xung
dot truc tiép xay ra gitra hai thuc thé trong du an;

o Xung dot tur cac nguon bén ngoai (external sources): xung dot cd sy c6 mat cua
cac thuc thé khdng nam trong du an nhu cac tic nhan bén ngoai nhu nhirng khia
canh vé luat phép, chinh tri, rang budc tai chinh. Tuy nhién nghién ciru khéng lam
rd cac bai toan xung dot nay la lién quan t6i hai hay nhiéu thuc thé.

Co the liét ké mot s6 bai toan vé xung dot trong quan ly dur 4n dién hinh di duoc cong

b bao gom:

a. Trong [11], thc gia Brent Lagesse (2006) dé cap vé van dé xung dot giita cac doi
tugng duoc phan cong nhiém vu, va xung dot giira di twong d6 voi dic thu caa
nhiém vu trong truong hop cac ky nang va chuyén mon khong phu hop nhau. Bay
la bai toan thugc loai xung dot trong nghiép vu xép lich du an, st dung ly thuyét
ghép doi Gale-Shapely trong viéc dién ta bai toan va gigi thiéu giai phap ding
thuat toan Gale-Shapely Courtship.

b. Trong [12], c&c tac gia Birgit Heydenreich, Rudolf Muller, Marc Uetz nghién cuiru
xung dot gitra cac tac nhan (agents) trong mé hinh chung cua bai toan xép lich,
trong d6 c6 néu téi ung dung caa xép lich trong quan ly du &n. Nghién ctu tap
trung phan tich, lra chon mé hinh toan hoc cua viéc xép lich, mé hinh toan hoc
cta co ché thiét ké lich, mé hinh toan hoc su hoat dong cua agent lién quan tai ly
thuyét tro choi dé tir d6 goi y mot vai ung dung thuc té.

c. Trong [13], céc tac gia Piotr Skowron, Krzysztof Rzadca (2014) nghién ciru mé
hinh ly thuyét tro choi ctia bai toan xép lich trong viéc xem xét cac xung dot qua
lai giira cac yéu té anh huong téi viéc xép lich nhu: dong thai gian, phan bé nguén
luc, tbe d6 thuc hién nhiém vu. Bai toan xép lich xét trong mét trudng hop cu thé
la bai toan két ndi da ngudi dung, da nha cung cap trong viéc xép lich st dung tai
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nguyén nhu trong tng dung BitTorrent, day cling 1a mot bai toan thuéc nhém xép
lich da néu & trén.

. Trong [14], céc tac gia [DENG Ze-min, GAO Chun-ping, LI Zhong-xue (2007)

phan tich va 1ap md hinh can bang Nash cho bai toan xép lich thanh toan du an
trong viéc xem xét xung dot gitra chu dau tu va doi phat trién. Viéc xép lich dua
trén céc yéu td nhu tht tu cua mang ludi cdng viéc, tai nguyén st dung, va thoi
gian thanh toan, tir d6 dé xuat ra giai phap can bang cho céc bén.

Trong [15], cac tac gia Walid Saad, Tansu Alpcan, Tamer Basar va Are
Hjgrungnes (2010) dé cap tGi bai toan xir 1y xung dot va hop tac vé cac anh huong
trong viéc quan Iy céc rui ro vé bao mat cua cac bo phan doc 1ap trong mot du an,
tir d6 dé xuat mot cau trdc hop tac bang md hinh toén hoc gitra cac bo phan dé co
két qua hoat dong an toan hon va tét hon.

Trong [28], tac gia Azin Shakiba Barough (2015) dé cap toi viéc tng dung ly
thuyet tro choi trong viéc giai quyét xung dot trong dy an xay dung giira cac nhom,
t6 chac tham gia du an. Khdng c6 mot giai phap cu thé cho viéc tim ra phuong an
cudi cung cho xung dot, nhém tac gia tap trung vao viéc phan tich dic diém va
tinh kha thi khi ap dung ly thuyét tro choi.

. Trong [29], tac gida Mojtaba Moradi va cong su (2018) dé xuat viéc xu Iy xung dot

cua cac rang bugc ve tai nguyen trong xép lich dy an, Vo vi du vé xay dung dudng
cao toC‘ Nhom tac gia dé xuat mé hinh danh gia phan cap tai nguyén, tir d6 chung
minh rang viéc hop tac s&€ mang lai nhi€u loi ich hon viéc thuc hién doc 1ap.

. Trong [30], tac gia Guangdong Wu (2018), danh gia m6 hinh ra quyét dinh cho

xung dot gira chu dau tu va nha thau trong du 4n xay dung dua trén cac yéu td
cua hop dong c6 xung dot 1an nhau

Trong [31], tac gia Marian W. Kemblowski va cac cong su (2019) da phan tich
bai toan dau thau trong xay dung gitra 2 cong ty vé gia thanh, cac diéu kién vé
moi trudng chinh tri sir dung Iy thuyét trd choi xung dot

Trong [32], tac gia Mahendra Piraveenan (2019) di c6 nhirng nghién cau ky vé
mat ly thuyét khi trich dan va phan tich toi rat nhiéu cc bai bao lién quan téi cha
dé tng dung ly thuyet tro choi trong quan 1y dy an

Trong cac bai toan dién hinh trén, c6 thé thay lién quan téi dic diém xung dot va cach

phan |

0ai, ta c6 phan tich nhu sau:

Bdng 1.1: Phan tich logi bai toan xung dét [1]

Nghién | Xungdottrnoi | S6 lwogng tac nhan A R
, Lo N \ . Tac nhan xay ra xung dot
cuu tai / bén ngoai Cua xung dot
ar s - Céac thanh vién cta du an dugc
a Noi tal Nhiéeu A A o
phén cong nhiém vu
b Noi tai Nhiéeu Céc tac nhan dugc xep lich
C NOi tai Nhieu Cac tiéu chi xép lich
d Noi tai 2 Chu dau tu va nha thau
e NOi tal Nhiéu Céac bo phan cia du an
f NOi tai Nhieu Céac b phan cua du an
g Noi tai Nhiéu Céc rang bugc vé xep lich
h Noi tai 2 Chu dau tu va nha thau
i NoI tal va ben 2 Chit du tu va nha thiu
ngoai
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CAc bai toan trén phan 16n déu dya vao ly thuyét tro choi trong viéc dua ra mot mo
hinh, giai phap dé giai quyét cac bai toan xung dot trong quan Iy dy an da néu trén. Céc
xung dot trén cling thudc vao mét trong cac dang xung dot néu trong muc 1.1.2 nhu 1a:
xung dot vé tai nguyén thyuc hién duy an, 1ap lich, xung dot giita cac bén lién quan. Dya
trén viéc xac dinh cac phan loai khac nhau cac bai toan xung dot, ta co thé: (i) lya chon
phan loai pht hop dé tién hanh cac nghién ctu tiép theo vé xung dot (i) dé dang hon
trong viéc xac dinh cac di liéu vé xung dot.

1.1.4 Phan loai xung dét trong quan ly dw an
Theo PMBOK, xung dot ¢ thé dugc phén loai theo mot sé) tiéu chi nhu dé cap tai muc

1.1.3. Theo mot cach phan chia khac, theo PMBOK, ngudn goc (causes) gdy xung dot
duoc sap xep theo mirc d¢ anh hudng hay hau qua theo thir ty tir cao xudng thap [1]:

(©)

Sép xép ké hoach: 13 loai ngudn gbc gdy ra anh huong l6n nhit vi pham vi ké
hoach bao phu nhiéu mang cia dy an, ngudn gbc cia xung dot nay dén tir su khac
nhau vé& muc tiéu, hanh vi cua céac ddi tuong cua viéc sap xep ké hoach, vi du nhu
xung dot trong xép lich thanh toan du an, chii dau tu va nhom du an thuc hién c6
cac ky vong trai ngugc nhau vé hanh vi dé dat duoc loi nhuan;

Xéc dinh mtc do vu tién thyc hién tac vu dy an: loai ngudn gdc ndy ciing anh
huong nhiéu dén céc cong doan thuc hién dy an, mgt vi du dién hinh cua nguén
géc nay la viéc xét do uu tién trong viéc thuc hién cac tdc vu du an, voi khoang
thoi gian x&c dinh va kinh phi xac dinh, viéc uu tién tac vu nay s€ lam anh huong
td1 muc ti€u, hanh vi cua tac vu khac;

Céc nguén Iic: trong viéc phan bo ngudn luc cho cac don vi thanh vién du an, cac
bén déu c6 cac ky vong riéng cua ban than vé gia tri dat dugc, cac ddi tugng déu
¢ yéu ciu Ve ngudn lyc nhét dinh va ngudn lyc 1a c6 han, vi vay viéc tranh gianh
nguon lyc t6t ciing 1a mot bai toan quan trong can xem xet;

Cac van dé k¥ thuat: cac xung dot co lién quan t&i van dé ky thuat cia du 4n xay
ra khong nhiéu nhung ciing c6 muc anh hudng 16n t&i chat lugng du an, ching
han viéc quyét dinh dung cic cong nghé, phién ban khac nhau s& gy ra xung dot
giita cac ddi tuong sir dung k¥ thuat do;

Thu tuc hanh chinh: vi du vé xung dot co nguén géc tir thu tuc hanh chinh la su
khac biét vé céac quy dinh, luat, quy ché lién quan to1 viéc thuc hién du an, co
nhiéu vi du thuc té vé viéc khac biét trong cadc quy dinh hanh chinh s€ dan t&i
xung dot gitra cac ca nhan, xung dot gitra cong viéc thuc hién;

Vén dé c4 nhan: mot trong cac vi du dé thdy nhat ctia ngudn géc Véan dé ca nhan
cho xung dodt 1a viéc cac thanh vién du &an c6 xung dot vé céac 1y do cé nhan véi
nhau, nhu trong sinh hoat, trao ddi, tinh cach. Su khac biét nay s€ anh hudng
nguoc lai vao chét lugng du an;

Chi phi: chi phi du 4n thuong 13 ¢6 dinh, do vay viéc ting chi phi cho mang viéc
nay s¢ lam giam chi phi cho mang viéc khac, xung dot li€n quan toi chi phi thuong
c¢6 anh hudng ngay lap tirc va ciing yéu cau cac phan ung, giai phap som.

Trong nghién ctru cua Thamhain, Wslemon va Posner, cac ngudn goc gay xung dot
trong quan 1y du 4an dugc chia thanh 3 nhém chinh bao gom [33]:

(@)
(@)

Xung d6t gitra muc tiéu va két qua, cac tiéu chi vé hiéu nang, do wu tién;

Céc xung dot thude vé van dé hanh chinh, thudc vé céc linh vuc quan ly t6 churc,
cAu trtc dy an; xac dinh nhiém vu, vai tro khi thuc hién du an; trach nhiém va tinh
s& hitu khi thyc hién nhiém vu du an hodc ra quyét dinh;

Trang 18



o Céc xung d6t lién quan t&i yéu t6 con nguoi, xay ra trong cac van dé vé dao dirc

nghé nghiép; tinh cach, phong cach cé nhan.

Cac nhom chinh trén dugc phan chia thanh cac ngudn xay ra cu thé tuong tu nhu dé
cap trong PMBOK bao gdm: sap xep ké hoach, xac dinh muc d6 uu tién thue hién tac
vu du 4n, cac ngudn luc, cac van, dé k¥ thuat, thu tuc hanh chinh, vin dé c4 nhan, chi
phi. Vi vay cac phan tich cu thé vé xung dot trong nghién ctru nay sé& dua theo cac phan
loai nhu trén.

Bdng 1.2: Nguon ciia xung ddt va xép hang theo mirc do anh huéng [33]

Ngudn xay ra xung dot Xép hang theo mirc d6 anh hudng
Thambhain, Wilemon Posner
Murc d0 wu tién thuc hién tac vu du an 2 3
Thu tuc hanh chinh 5 7
Céc van dé ky thuat 4 5
Céc nguon luc 3 4
Chi phi 7 2
Sép xép ké hoach 1 1
Van dé ¢4 nhan 6 6

Moi truong du an khong thé tranh khoi viée xdy ra xung dot, khong chi trong cac
nghién ciru cia PMBOK va Vijay K. Verma [1, 34] x4c dinh ra 7 ngudn chinh ctia xung
dot, cac nghién ctru riéng r& cua Thamhain, Wilemon va Posner [33] cling x4c dinh 7
ngudn chinh cua xung dot, va hoan toan ddng nhat v6i cac nghién ctru trén. Trong Bdng
1.2 chi ra danh gia gitta 7 ngudn nay xét theo mirc d6 anh huong 1én du 4n. Dua trén cac
thong tin nay, trong trudng hop du 4n c6 nhiéu xung dot dong thoi, ta s& co cac mirc do
wu tién khac nhau dé xir 1y.

Mbi khi xung dot khong duoc quan ly hodc quan Iy kém s€ tao ra sy mat niém tin va
tir ¢6 1am mat nang suat lao dong. Pbi voi mot to chirc bat ky nao, noi ma thanh cong
thudng xoay quanh boi sy gin két cia con ngudi voi con ngudi, sy mat long tin vao
nhau s& 1am giam dan hiéu qua céng viéc. Ngudi dimg dau mot to chire cAn phai d6i pho
ngay véi cac cudc xung dot trudce khi dé né tang 1én téi mirc khong thé stra chita dugce.
Vi vy xac dinh cu thé cac xung dot hién co, va 1én ké hoach ddi pho véi chiing s& dem
lai sy chit ché va chat luong cho dy an. Trong hé thng cac phan loai vé xung dot, chling
ta lra chon xac dinh, liét ké danh sach cac xung dot theo nguén gbc, duogc chi ra trong
Bang 1.3.

Bang 1.3: Nguén géc va cdc xung dot [33]

Ngudn gbc Mo ta xung dot
Sap xép ké Xung dot gitra cac diéu kién xép lich thuc hién dy &n
hoach Xung @6t trong lich thanh toan du an

Xung dot gitra ké hoach va cac hoat dong quan 1y du an khéc, vi du:
chi phi, thoi gian, nhan sy, cac nguén lyc...

Xung dot giira cac thay doi

Xac dinh mire | Xung d6t trong viéc phan cong thuc hién tac vu

d6 wu tién thuc | Xung dot gitta cac yéu t6 rang budc cua tac vu dy &n

Murc d0 uu tién cua ting loai nhiém vu khéng dugc Xac dinh ro
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hién tac vu du | Xung dét gitra mtrc d6 uu tién khi trién khai cac phuong phép xt ly
an rui ro

Céac ngudn lyc | Xung dot trong phan cong vai trd thyc hién du an va nang hec
Xung d6t trong phan bd ngudn luc du an

Xung dot trong du thau nhiéu vong

Xung dot trong dau thau

Cac van dé ky | Xung dot gitra cac kénh lién lac

thuat Xung dot gitra 6 phtrc tap cdng nghé va thoi han hoan thanh du an
Xung dot gitra nang luc nhan vién va cong nghé du an

Xung dét gitra cdng nghé va qua trinh dao tao

Thu tuc hanh | Xung dot gitra cac phuong thirc quan 1y du an

chinh Xung dot gitra cac nhiém vu cua bd phan thuc hién du an

Xung dot vé quy trinh thyc hién dir an va téc do thue hién dy &n
Xung dot gitra cac chuan &p dung du an

Van dé ca Xung dot giira muc tiéu caa nha dau tu

nhan Xung d6t gitra ban quan ly va cac thanh vién thyc hién du an
Xung dot gitra cac thanh vién dy an

Xung d6t gitra kinh nghiém du an va chi phi tra lwong thanh vién
Chi phi Xung dot trong phan bo chi phi dy &n

Xung dot trong quan 1y tai chinh va céc thay doi cua du &n

Xung dot vé quan 1y tai chinh va chat luong du 4n

Xung dot vé quan 1y tai chinh va dao tao ngudn hec nhan su dy &n

Céc bai toan vé xung dot tiéu biéu trén duge td chirc va biéu dién theo nguén hoac
nguyén nhan cua xung dot, ngoai ra theo nhu muc 1.1.3, cac bai toan vé xung dot con
c6 thé phan loai theo tiéu chi khac nhu:

» Do tac nhan bén trong hodc bén ngoai gay nén

= Theo s luong cac tac nhan lién quan téi xung dot (2 hodc nhiéu)

= Theo vai tro cua tdc nhan trong dy an (chu dau tu, 1 hodc nhiéu nhom/td chirc

nam trong du 4n)

Trong cac phén dudi day, luan an s¢€ tiép tuc phan tich dé 1am rd hon viéc phan loai
pht hop véi mé hinh dé ra trong lun an.

1.2 Ly thuyét tré choi va can bang Nash

1.2.1 Gii thiéu vé Ly thuyét tro choi

Ly thuyet tro choi (Game Theory - GT) la mot nhanh cua toan hoc ing dung dugc st
dung dé phan tich cic tinh huéng canh tranh ma két qua khong phu thudc vao su lya
chon cia mdt bén hay con 1a co hoi luva chon cua cac nguoi choi khac. Boi vy, két qua
s& phu thudc vao quyét dinh cua tat ca nguoi choi, trong d6 mdi ngudi choi s& ¢d ging
du doén sy Iya chon cua nhitng ngudi choi con lai dé c6 thé dua ra lua chon tot nhat cho
minh. Mot s6 y tudng vé 1y thuyét tro choi duoc khéi ngudn tir thé ky th 18, nhung cho
dén nhitng nim 1920 thi Iy thuyét trd choi méi c6 sy phat trién 16n qua nha toan hoc
Emile Borel (1871-1956) va John Von Neumann (1903-1957). M6t su kién quyét dinh
trong sy phat trién ctia hoc thuyét nay 1 viéc xuat ban cudn sach “Ly thuyét tro choi va
hanh vi kinh t¢” cia Von Neumann va Oskar Morgenstern nim 1944. Trong nhitng nim
1950, mé hinh 1y thuyét tro choi bit dau duoc sir dung trong 1y thuyét kinh té, khoa hoc
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chinh tri va tAm 1y hoc d3 bt dau nghién ctru vé cach cu xir ciia con ngudi trong cac tro
choi thtr nghiém. Nhitng nam 1970, 1an dau tién 1y thuyét trd choi duoc sir dung nhur
mot cong cu trong sinh hoc tién héa. Sau do, 1y thuyét tro choi dan thong trj 1y thuyét
kinh té vi mé, khoa hoc xa hoi va hanh vi khac [1].

C6 nhiéu dinh nghia ve ly thuyet trd choi, trong d6 c6 thé ké dén Maschler, Solan va
Zamir dinh nghia rang: [y thuyét tro choi la mét phwong phdp sir dung cdc cong cy todn
hoc d@é mé hinh héa va phdn tich cdc trang thdi lién quan toi nhiéu nguwoi ra quyét dinh
— nguoi choi. Theo Osborne va Rubinstein, [y thuyét tro choi la mét g6i cdc cong cu
phan tich dwoc thiét ké dé givip chiing ta hiéu vé hién twong ma ching ta quan sdt thdy
khi cac nguoi ra quyét dinh ¢é twong téc véi nhau [35]

Ly thuyét trd choi dugce ap dung st dung vao nhiéu nganh, linh vuc nhu chinh tri hoc,
dao dtre hoc, kinh té... va dic biét 1a khoa hoc may tinh rng dung trong tri tu¢ nhan tao
va diéu khién hoc. Ly thuyét tro choi dan dong vai trd quan trong trong logic va khoa
hoc may tinh. Mot s6 Iy thuyét logic c6 co sé trong ngit nghia tro choi, mé phong céc
tinh toan tuong tac véi nhau [36, 37, 38].

Céc tro choi duoc nghién ciru, xem xét trong 1y thuyét tro choi 1a cac ddi tuong toan
hoc dugc xac dinh rd. Mot trd choi trong 1y thuyét tro choi can duoc xac dinh diy du
cac yéu to nhu: nguoi tham gia tro choi; nhiing thong tin va hanh dong co san cho moi
nguoi choi tai moi thoi diém quyét dinh (hay con goi la tap cac chién luoc) va co ché
thuong phat (payoff) trong tmg v6i mdi t6 hop cac chién luge. Tat ca cac yéu td nay
thudong duoc sir dung véi mot khai niém giai phap lwa chon dé c¢6 thé suy ra mot tap hop
cac chién lugc can bang cho mdi nguoi choi. Nhiing chién lugc can bang xac dinh mot
trang thai can béng cua cac tro choi hay la mdt trang thai on dinh, trong d6 mdt trong
hai két qua xay ra hodc mot loat cac két qua xay ra véi xac xuat da biét.

Thudng c6 2 cach pho bién dé biéu dién trd choi: Biéu dién trd choi dang chién lugc
va Biéu dién tro choi dang mo rong [3].

Biéu dién tro choi dang chién lwoc (hay con dwoc goi la dang chudn tdc): 1a hinh
thirc biéu dién ma tran thuong phat cho cac tinh hudng ctia nguoi choi. Dang biéu dién
nay 1a mot dang biéu dién thong thuong cua tro choi trong d6 nhirng nguoi choi s& dong
thoi dua ra Iya chon cho chién luoc cua ho. Mure két qua thuong phat dugc trinh bay
trong mot bang vi mdi mot 6 twong tng 14 mdi cdp chién lugc. Dang biéu dién nay
thich hop trong truong hop cac nguoi choi dong thoi thuc hién quyét dinh ma khong
biét vé hanh dong cua nguoi kia. Trong 1 tro choi ¢ dang chién lugc, mo hinh trod choi
dugc biéu dién bang mot bo dit liéu gdm 3 thanh phan (N, (4,);en, () en), trong d6 N
1a tap ngudi choi, Ai 12 tap chién luoc ctia nguoi choi i, Ui 1a ham payoff cho ngudi choi
I [35].

Bdng 1.4: Biéu dién tro choi dang chién lwoc [1]

Tu nhan A Tu nhan B
Im lang Do toi
Im lang 2,2 0,3
Do toi 3,0 1,1

Bang 1.4 1a m§t minh hoa biéu dién trd choi duéi dang chuén tic cho bai toan noi
tiéng “Song dé ti nhan” trong d6 mdi ti nhan s& c6 2 chién luge hodc 1a “Im ling” hodc
1a “P6 t6i” cho dbi phuong. Pay 14 hai ti nhan trong mot vu an duoc dat trong mot 6
riéng va & day khong c6 du bang chimg dé budc toi ai trong s6 ho. Trong trd choi nay
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thudng phat 1a nhirng gié tri ti€u cuc boi no6 dai di¢n cho s6 nam ti. Néu ca hai ti nhan
cung im lang thi ho s& phai nhan 2 ndm ti, con néu ca hai cing d6 t6i cho ddi phuong
thi ho chi phai ngdi 1 nam ti. Tuy nhién, néu mot trong s6 ho thi nhan trong khi nguoi
kia khong, ho s€ nhan dugc két qua khac nhau 1a mot nguoi s€ duoc tra tu do trong khi
ngudi con lai s& phai ngdi 3 nam tu [1].

Biéu dién tro choi dang mo rong: 1la mot dang tro choi sit dung mot cay tro choi, 1a
dang biéu dd cho biét lya chon nay duoc thuc hién tai thoi diém khac nhau tuong ung
vo1 mot nut. Cac tro chot dang mo rong duogc s dung dé hop thure hoa cac tro choi voi
mot trinh tu thoi gian cta cac lugt di. Cac doan thang di ra tir dinh d6 biéu dién cac hanh
dong cta nguoi choi d6. Mirc thuong phat dugc ghi ro tai 14 cdy. Cac dang mé rong
thudng 13 cac hinh thie biéu dién tong quat nhiéu nguoi choi cho mét ciy quyét dinh.

Ngawoi choi 1

Ngwoi choi 2 Newvoi choi 2

55 0,0 8,2 0,0
Hinh 1.3: Biéu dién tré choi dang mo réng [1]

Trod choi trong hinh v& trén gdm c6 2 ngudi choi, ngudi choi 1 s& 12 nguoi dau tién
dua quyét dinh con ngudi choi 2 s& quyét dinh sau khi quan sat nhitng gi ma ngudi choi
1 d3 quyét dinh. Muc thudng phat & phan cudi dai dién cho tat ca cac két qua c6 thé co
v6i1 cac lya chon khac nhau cta hai nguoi choi.

Biéu dién hinh thirc tro choi:
Dang chién lugc ctia mot tro choi 1a mot bo di ligu (N, (4;);en» (W) ien), trong d6 [35]:
= N Ia tdp nguoi choi
= A la tap chién lugc cta nguoi choi i
» A:={(ala=a; €A;Vi € N)}Iatap cac chién luoc
= u;:A - R 13 ham payoff cho nguoi choi i tham chiéu sang tap sb thuc, trong d6
(aq, ...,ay) = u;(ay, ..., ay) cb nghia rang véi chién luoc da chon cia ngudi
choi i s& co mot bd N-1 chién luoc clia Cac nguoi choi khac ddi pho lai, chat
luong cua bo chién luoc s& duoc danh gia bang ham u;
Trong d6 ham payoff c6 thé 1a loi nhuan (dé t6i da hoa) hodc 1a chi phi (dé tdi thicu
hoa). Ngoai ra cach khac dé biéu dién tap chién lugc la:
(@) jen = (ay, ...,ay) = (a;,a_;), trong d6, a_; = (a;) jen j=i 12 chién lugc cua cac
nguoi choi khac |.

1.2.2 Cac loai tro choi

Tro choi dong thoi va tro choi tuan ty:

Trd choi dong thoi 14 dang trd choi ma cac ngudi choi s& dong thoi thyc hién nudce
di ma khong biét nuéc di ciing thoi diém ctia cac dbi thu kia. Ho dong thoi dua ra quyét
dinh cung lac va thudng duge mo ta qua hinh thirc choi chién luge. Trang thai cin bang
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Cua tro choi dat khi ca hai cung dua ra quyét dinh hop 1y va khong c6 1y do dé ho c6 thé
thay d6i quyét dinh do. Mot vi dy dién hinh cho loai trd choi nay chinh 12 bai toan “Song
dé ti nhan”. Trod choi tudn ty 14 tro choi ma nhitng nguoi choi lan luot thuc hién cac
nudée di sau khi d3 biét duoc nudce di cia cic ngudi choi phia trude. Trong trod choi tudn
tur thi ngudi choi sau ¢6 mot sd thong tin vé hanh dong ciia ngudi choi trude d6 nhung
thong tin nay khong phai 1a thong tin day du vé moi hanh dong ctia nguoi choi trude do
[4]. Chang han, ngudi choi 1 ¢6 thé biét rang ngudi choi 2 da thyc hién nhitng hanh
dong cu thé nao trudc d6 nhung nguoi choi d6 lai khong biét duoc nhirng hanh dong co
san khac cta nguoi choi 2. Tro choi tuan ty thudng duoc bicu dién dudi dang cay tro
chot, ¢ truc thoi gian va con dugce goi la tro choi mé rong. Trong khi do, tro choi déng
thoi lai duge biéu dién nhue mot ma tran thudng phat, khong c6 truc thoi gian dién ra va
la mét dang cua kiéu trd choi chién luge. Mot vi du caa trd choi tuan tu la bai toan “Fair
cake cutting™ trong d6 banh c6 cac 16p phu khac nhau (topping), viéc cit banh duoc coi
1a hop Iy néu khong lam anh huong dén cac trang tri ctia 16p phu nhu cac hinh khéi, hoa
qua, ngoai ra 1at cat can phai phan chia diing v&i ngudi nhan c6 so thich vé 16p phi [68].

Tro choi doi xieng va bat doi xing:

Tro choi d6i xtng 13 trd choi ma phan lgi ich cho viéc choi mot chién thuat nao d6
chi phu thudc vao chién thuat dugc sir dung chir khong phu thudc vao nguoi nao dang
choi. Co ché thuong phat tmg voi mot chién luge cu thé nao d6 thi chi phu thudce vao
chién thuat str dung. Néu nhu tinh danh cta nhitng ngudi choi c6 thé thay d6i ma khong
1am thay d6i phan loi ich d6i véi chién thuat choi thi mot tro choi 1a dbi xing. Cac bai
toan twong tu nhu song dé tu nhan déu 13 cac tro choi ddi xtng [4]. Tro choi bat ddi
xtng 1 tro choi ma chién thuat str dung cho mdi ngudi choi 13 khac nhau. Pa sé nhitng
tro choi bat dbi xting dugc nghién ctru 13 nhimg tro choi ma tap cac chién thuat khac
nhau dugc str dung boi hai nguoi choi. Tuy nhién, trong mot sd truong hop tro choi van
¢6 chién lugc gibng nhau cho ca hai nguoi choi nhung van 13 tro choi bat d6i xtmg. Vi
du cua tro choi dbi xtmg 14 bai toan “Song dé ti nhan* da duoc gidi thiéu tai muc 1.2.1,
vi du ctia tro choi bat d6i xtg 1a bai toan “Toi hau thu® (Ultimatum game) trong do tir
khoan tién ban dau dugc cho, ngudi choi phai san sé v6i nguoi choi khac, ngudi choi
d6 c6 thé lya chon déng y hodc tu chdi, khi lya chon tir chdi tap chién luge hai bén s&
tré thanh bat d6i xtmg.

Tro choi co tong bang khong va tro choi co tong khac khong:

Tro choi co tong bang khong 13 trd choi ma tong diém cua cac ngudi choi bang khong,
s6 loi ich ctia ngudi nay thu dugc bang thiét hai tir ngudi choi khac. Trod choi tong bang
khong la mot truong hop ddc biét cua tro choi téng khong d6i, trong d6 sy lya chon cua
nguoi choi khong lam thay d6i cac ngudn lie ¢o sin. Trong trd choi ndy, moi to hop cac
chién luge choi, tong diém cua tat ca cac ngudi choi trong van choi lun bang khong.
Céc loai tro choi c6 dién nhu co tuéng, co vua 1a mot vi du cia dang trd choi tong bang
khong. Tro choi c6 tong khac khong 12 loai tro choi ma khi loi ich ctia ngudi choi khong
nhat thiét thu dugc tir thiét hai cua nguoi choi khac hay loi ich ciia ngudi choi nay khong
nhat thiét phai twong ng véi thiét hai ciia nguoi choi kia. C6 thé bién doi mét tro choi
bat ky thanh mét tro choi tong bing khong bang cach b sung mét ngudi choi bu nhin
sao cho thiét hai ciia nguo1 choi bu nhin nay bu lai téng thu hoach cuia cac nguoi choi
khéc [4]. Bai toan song dé tii nhan 1a minh hoa cho trd choi tong khac khong do c6 mot
s6 két cuc co tong két qua 16n hon hodc nho hon khong, con ¢d vua 13 mot vi du cia trd
choi c6 tong bang khong.
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Tro choi thong tin hoan hao va tro choi thong tin khong hoan hado:

Tro choi théng tin hoan hdo 13 trd choi ma ngudi choi biét duoc tit ca cac nude di
cua déi tht da thuc hién va 13 bai toan con cua trd choi tun tu. Do vay chi c6 cac tro
choi tudn tw méi c6 thé 1a cac tro choi thong tin hoan hao. Pa s6 cac tro choi duoc nghién
ctru trong 1y thuyét trd choi 12 céc tro choi ¢ thong tin khong hoan hao trir mot sd tro
choi nhu ¢& vay, cd vua lai 14 trd choi thong tin hoan hao. Tinh chét thong tin hoan hao
thudng bi nham 14n véi khai niém vé thong tin day du. Tinh chit thong tin ddy du doi
hoi rang mdi ngudi choi biét hét vé cac chién luoc va thanh qua thu duoc cta cac nguoi
choi khic, nhung khong nhat thiét biét vé cac hanh dong cua ho.

(2.2
(0.1)
I
(3.0)
(fmr’r.
buy (1.1)

Hinh 1.4 Tro choi théng tin hoan hado [5]

Hinh 1.4 trén minh hoa cho kiéu cho choi thong tin hoan hao. Tro choi dugc bét dau
tai nut ban dau va két thic tai diém nat cuoi thiét 1ap két qua va quyét dinh thuéng phat
cua nguoi choi. Day la bai toan mo ta sy lwa chon gitra nguoi cung cap dich vu va nha
dau tu. Nguoi choi I tirc ngudi cung cap sé dua ra quyét dinh dau tién 1a chon “High”
hodc “Low” tuc gia tri dich vu. Sau d6 nguoi choi 11 da biét thong tin vé chién luogc cua
ngudi choi I trude day va c6 thé dua ra quyét dinh tot nhat cho ban than 13 “ Buy” hodc
“Don’t buy”. Vi du néu nguoi choi I da chon “High”va ngudi choi IT quyét dinh “Buy”
thi két qua thudng phat ctia ngudi choi II 1a 2 s& 16n hon 1 khi chon “Don’t buy”. Néu
nguoi choi 1 chon “Low” thi ngudi choi II chon “Don’t buy” [5] va nhan duogc két qua
tuong Ung.

Tro choi théng tin khéng hoan hdo 13 trd choi ma khi nguoi choi khong biét day du
thong tin vé cac nudc di ctia ngudi choi khac. Tro choi phong pht hon véi nhiing thong
tin khong hoan hao mot cach chinh xac ddi voi ngudi choi khi dua ra lya chon. Mo hinh
hoa va danh gia thong tin chién luoc 1a mot thé manh cia 1y thuyét tro choi.
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(20,—4)

fAnnounce)

12.4)
stay (—4,20)
in

chance /
12.4)

(0.16)
Hinh 1.5: Tro choi thong tin khong hoan hao [5]

Hinh 1.5 biéu dién trd choi & trén 1a mot vi du cho trd choi v&i thong tin khong hoan
hao. Tro choi bat ddu v6i mot bude di ngiu nhién véi xac sut 0,5 13 co hoi dé dua ra
quyét dinh ctia mot cong ty phan mém dua ra lya chon I sé& 1a duwong dau véi thach thirc
thi truong hay chap nhan dau hang kho khin va s& co loi thé néu tién 1én trén hoic bat
lo1 khi chon theo hudng di xudng khi chon Iya chon lan di tht I1. Khi cong ty roi vao vi
tri bat loi thi c6 thé chon tir bo thi trudng véi két qua thuong phat (0, 16). Hoac co thé
dua ra san pham canh tranh nham ban ra thi truong voi ket qua thuong phat la 12 va 4
d6i voi lya chon quyét dinh tht I va II. Tuy nhién néu quyét dinh Iya chon thir IT quyét
dinh gir lai thi loi nhuan cia cong ty s& ting va dat két qua 1a 20 [5].

Tro choi hop tac va tro choi khong hop tac:

Tro choi hop tdc 13 tro choi ma giita cac ngudi choi c6 hinh thanh cic cam két rang
budc. Con trong Tro choi khéng hop tdc thi diéu nay khong xay ra. Thong thudng thi su
trao d6i, giao tiép gitra cac ngudi choi s& duge cho phép trong trd choi hop tac. Trong
hai loai tro choi nay, trd choi khong hop tac ¢6 thé mé hinh hoa tinh huéng dén céc chi
tiét nho nhit va cho cc két qua chinh xac. Trd choi hop tic tap trung vao cic trd choi
c6 do phirc tap 16n. Mot nd luc dang ké dugc thyc hién nhiam lién két giira hai cach tiép
can vi trong thuc té nhiéu van dé 1a két hop gitra khong va c6 hop tac. Céch tiép can do
duogc goi 1a Tro choi lai, 12 loai trd choi ma ¢d chira ca cac thanh phan hop tac va khong
hop tac [5]. Mot trong cac vi du ciia dang trd choi hop tac 14 bai toan quan 1y nghé ca
dugc néu trong [71] trong d6 xung dot gitra hai bén cung chung vung tai nguyén nudc,
hai bén bat budc phai hop tac phéi hop trong khi van ¢ nhiing tinh toan riéng cua minh.
Trong loai tro choi khong hop tac, 13 loai pho bién hon, bai toan “Song dé ti nhan® 1a
mét vi du dién hinh vi trong khi tinh toan chién lugc, hai nguodi choi chu yéu la Ivra chon
phuong phap khong hop tac véi nhau.

1.2.3 M® hinh can bang Nash

Can bang Nash 1a mot khai niém co ban trong 1y thuyét tro choi dugc dua ra boi J.F.
Nash (ndm 1951) va duoc sir dung rong rii trong viéc du doan két qua ciia sy twong
tac chién lugc trong cac nganh khoa hoc xa hoi. Mot tro choi bao gom ba yéu to6 nhu:
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mot tap hop cac ngudi choi; mét tip hop cac hanh dong (hay chién luoc) ¢6 sin cho mdi
ngudi choi va mot tap cac két qua thuong phat trong tmg. Cac két qua thuong phat nay
tuong tng v6i mdi hanh dong chién lugc ciia ngudi choi da lua chon. Mot mé hinh can
bang Nash co ban 1a mot tip cac hanh dong véi cac két qua thudng phat nham dam bao
khong c6 bit cir nguoi choi nao c6 thé cé két qua thudng phat cao hon bang viée 1am
sai léch céac lya chon c6 san [39].

Can bang Nash xac dinh mot chién Iuoc t6i wu cho cac tro choi khi chwa ¢ diéu kién
t8i wu ndo duoc xéac dinh trude do. Pinh nghia co ban cua can bﬁng Nash 13: Néu ton tai
mot tap hop cac chién luge cho mot tro choi voi dic tinh 1a khong c6 mot doi thi nao
c¢6 thé huong loi bing cach thay d6i chién luoc hién tai cia minh khi cac ddi thu khac
khong thay dbi, tap hop cac chién luoc d6 cung két qua twong tmg nhan duoc tao nén
can bang Nash. N6i cach khéc, can bang Nash dat dugc néu nhu thay d6i mot cach don
phuong cua bét ctr ai trong s cac d6i thi s& 1am cho chinh ngudi d6 thu loi ich it hon
mirc ¢6 dugc vé6i chién luge hién tai. Khai niém nay ap dung cho nhiing trd choi gém tir
hai ddi thu tro 1én va Nash da chi ra rang tat ca cac khai niém khac nhau vé giai phap
trong céc trd choi dugc dua ra trude d6 déu 6 can bang Nash.

Nha khoa hoc John Nash nam 1950 da dinh nghia: tip chién lwoc dwoc lra chon
(a3, a3, ...,al) la cdn bang Nash néu khéng nguwoi choi ndo hwéng loi tir viéc thay doi
chién lege trong khi nhitng nguwoi choi khdc gitk nguyén chién lwoc ho dang chon [35].

Vi, a; € Ai:ui(af,aii) = ui(ai,aii) (11)
Tuong trng véi do, phuong an lya chon tot nhat la:

B;(a_;):= {az‘ € Ai|ui(af, a:;) = max u; (a;, a_l-)} (1.2)
Va dong thoi, trong diém can bang Nash, moi ngudi choi s& chon phuong an tét nhat:

a; € Bi(a*_i), VieN (13)

Trong d6, néu goi a;, a; 1a chién lugc khac nhau ctia ngudi choi i, thi a”; 1a chién
lugc cua cac ngudi choi khéac i ddi pho lai chién luge cta nguoi choi i, w;(aj, a”;) 1a
ham payoff cua chién lugc a} ciia ngudi choi i trong trudng hop cac nguoi choi khac
chon chién luge a’

Trong game cong tac voi 2 ngudi choi vai 2 chién luge khac nhau va ngudi ndy biét
hanh dong ctia ngudi kia, ¢ trang thai ca 2 déu ti vu duoc loi ich ciia minh véi trang
thai tuong Gmg cta ddi thu thi khi d6 ta duoc trang thai can bang Nash. Nhu vdy bang
viéc luan phién thay d6i ké hoach ctia minh dya trén ké hoach cta dbi thu dé dén khi ca
hai khong thé t6i uvu duoc nira, khi d6 ca 2 déu dat dugc loi ich.

Chang han ta xét trong mdt vi du don gian nhu trong tr6 choi gom hai d6i thu cing
chon song song mot s6 bat ky tir 0 dén 10. Ngudi ndo chon sb 16n hon sé& thua va phai
tra tién cho nguoi kia. Tro choi nay chi co mot can bang Nash duy nhét 13 ca hai d4i thu
déu chon 0. Bat ky su Iya chon nao khéc khi khong biét su lya chon cua d6i thi kia cling
c6 thé lam 601 thu thua cugc. Khi thay d6i luat choi 1a mdi ddi thu s& dugc huong s6 tién
bang con s6 ma ca hai ciing chon, néu khéng chon trung nhau thi khong ai c6 tién, ta s&
¢6 11 can bang Nash.

Mot vi du minh hoa nita cho khai niém cén bang Nash nhu trong trd choi ¢6 hai ngudi
choi, mdi ngudi trong s6 ho c6 hai hanh dong c6 sin ma ta goi 13 A va B. Néu ngudi
choi chon hanh dong khac nhau thi ho nhan dugc két qualao. Néu cé hai chon A ho sé&
nhan dugc két qua 1a 2 con néu ho cing chon B thi két qua 1a 1.

Mot trd choi ¢6 thé c6 nhiéu hodc khong ¢ can bang Nash. Nha toan hoc nguoi My
John Nash ciing chirng minh rang néu cho phép cac chién lwgce hdn hop tic 13 cac dbi
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thu chon ngau nhién cac chién luge dua vao kha nang da duogc an dinh trude, thi bat ctr
mot tro choi v6i n ddi thil ndo trong d6 mdi ddi thi c6 thé chon trong gidi han cho trude
nhiéu chién lugc s& c6 it nhat mot can bang Nash cta cac chién luoc hdn hop. Chang
han nhu trong trd choi phdi hop & vi du dugc biéu dién qua hinh 1.6 & trén ¢6 mot trang
thai cin bang thtr ba trong mdi lua chon ctia ngudi choi khi chon A véi xac suét 1a 1/3,
chon B véi xac xuat 2/3. can bang Nash co thé da dang hon trong cac trd choi vé kinh
té, N6 da cai tién khai niém cin bang Nash voi muc dich xac dinh cac tiéu chi dé dua ra
mot trang thai cAn bang duy nhat cho cac lya chon [39].

Ddi véi tro choi ¢ cac thong tin khéng hoan hao cé thé anh huong 16n dén viée dua
ra cic dy doan lién quan t6i khai niém can bang Nash. Minh hoa dién hinh 1 tinh hiru
han lip di lip lai trong bai toan “Song dé ti nhan”. Gia str mdi nguoi choi déu tin rang
c6 mot sd kha ning cho du rat nhod, ma dbi thu cua minh s& hop tac trong cac lan lya
chon ma khong trén tranh. Néu n cac budc di duoc thé hién thi cac ddi thi sé dua ra cac
phuong an ngugc nhau va s€ khong dat trang thai can bang Do do, trong viéc ap dung
cac khai niém vé can bang Nash véi cac tinh hudng thuc té thi diéu quan trong can quan
tam dén tap cc thong tin c4 nhan va tinh hop 1y cta nhitng ngudi ma ho dang co chién
lugce twong tac [39].

Can bang Nash gitip 1am 13 sy phan biét gitra cac tro choi hop tac va khong hop tac.
Trong c4c tro choi khong hop tac khong ton tai co ché thoa thun, vi thé chi c6 thoa
thuan thi can bang méi duoc duy tri. Mot hudng 1y thuyét tro choi méi dugec mé duong
bang can bang Nash di x6a bo sy phan biét nay bang cach x6a bo cac co ché ap dit co
lién quan trong mé hinh tro choi, tir d6 cac tro choi duge moé hinh héa véi tinh chat
khong hop tac [39].

1.3 Téng quan vé cac thuat toan téi wu da muc tiéu

1.3.1 Gi&i thiéu bai toan t6i wu da muc tiéu
Gia thiét réng tAt ca cac muc tiéu cta bai toan can duge tdi thiéu hoa — trong d6 mat
muc tiéu loai toi thiéu hoa co thé duoc chuyén thanh loai t6i da hoa bﬁng cach nhan cho
-1. Bai toan t6i wu hda K muc tiéu dugc dinh nghia nhu sau [40]:
Cho 1 vecto bién quyet dinh n chiéu x={x1,....xn} trong khéng gian gidi phdp X, tim
vecto x* ma né téi thiéu tdp K ham muc tiéu da cho z(x*)={z1(x*), ..., z«(x*)}. Khodng
gian 1oi gidi X néi chung bi han ché béi mét loat cdc rang budc cé dang gi(x*)=bj

G=1,....m).

Mot 101 giai kha thi (feasible solution) X duoc goi 1a vueot tréi (dominate) 10 giai y (X
>> y), néu va chi néu, zi(x) < zi(y) (i=1,..., K) va zj(x) < z(y) ¢ it nhdt mot muc tiéu j.
Mot 161 giai kha thi X dugc goi 1a khong bi vurot troi (non-dominated) khi né khong bi
vuot troi boi bat ky 10i giai y nao trong khong gian 101 giai, ta co thé goi 101 giai do 1a
t6i wu Pareto (Pareto optimal). Téap tat ca cac 101 giai kha thi khong bi vugt troi trong X
dugc goi 12 tdp t6i weu Pareto (Pareto optimal set). Vi tap toi wu Pareto di cho, cac gia
tri ham muc tiéu tuong tmg trong khong gian muyc tiéu duoc goi la Pareto Front [40].

Muc tiu cua cac giai thuat t6i vu da muc tiéu la xac dinh cac 101 giai trong tap t6i wu
Pareto. Thuc té, viéc chirng minh mot 161 giai la t6i wu thuong khong kha thi vé mat tinh
toan. Vi vay, mot tiép can thuc té véi bai toan t6i vu da muc tiéu 1a tim kiém tap cac loi
giai 1a thé hién t6t nhat c6 thé cua tap t6i wu Pareto, mot tip cac 101 giai nhu vay duogc
goi 14 tdp Pareto dwoc biét tot nhat (Best-known Pareto set). Vi cac dinh nghia néu
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trén, cach tiép can tdi wu hoa da muc tiéu can thuc hién tt ba tiéu chi mau thudn nhau
sau day:

= TiGp Pareto dwoc biét tot nhdt nén 1a mot tap con cua tap Pareto t6i wu

* Nhimng loi giai trong tdp Pareto duoc biét tot nhdt nén phan bd deu va da dang trén

Pareto front dé cung cap cho ngudi ra quyét dinh mot hinh anh vé sy danh ddi qua
lai gitta cdc muc tiéu

= Pareto front dwoc biét tot nhdt phai biéu thi toan canh cta Pareto front.

Vi thoi gian tinh toan c6 gidi han cho trude, tiéu chi tha nhét dugc thuc hién tot nhat
bang cach tap trung (ting cudng) su tim kiém trén mot ving dic biét cua Pareto front.
Trai lai, tiéu chi tht hai doi hoi qua trinh tim kiém phai phan bé déu trén Pareto front.
Tiéu chi tht ba nhdm vao viéc mé rong Pareto front tai hai ddu nhim thim do nhing 16
gidi cuc tri.

1.3.2 Céc giai thuat tién héa da muc tiéu tiéu biéu

Giai thuat di truyen hay giai thuat tién hoa 1a ho giai thudt tim kiém dua trén quan thé
101 giai, cac quan thé duoc tién hoa qua mdi vong doi dé tao ra mot tap quan thé t6t hon.
Giai thuét tién hoa vdi cac mo rong gan day dac biét phu hop dé giai quyét cac bai toan
t6i wu da muc tiéu. Cac giai thuat tién hoa duoc mo rong (nhu NSGA-11, NSGA- 1) co
thé duoc nang cip dé tim kiém tap Pareto-dugc-biét-tot-nhat trong bai toan t6i wu da
muc tiéu chi trong s6 it lugt chay hon nhiéu so vOi cac giai thuat tién hoa truyén théng
nhu giai thuat di truyen (GA). Do do, giai thuat tién hoa 1a cach tiép can meta-heuristic
dugc ua chudng dé giai bai toan t6i wu hoa da muc tiéu, do do ciing €0 thé goi v6i mot
tén goi phu hop hon va dang duoc sir dung rong ri 1a gidi thudt tién héa da muc tiéu
(MOEA). Trong sb cac phuong phap toi uu hoa da muc ti€u dwa vao meta-heuristic,
70% céc phuong phap la dya vao giai thuat di truyen [41].

Giai thuat tién hoa da muc tiéu (MOEA) dau tién duogc biét 13 Vector Evaluated
Genetic Algorithm (VEGA) duoc dé nghi boi Schaffer, 1985 [42]. Sau d6, nhiéu MOEA
khac di duoc phat trién bao gom Multi-objective Genetic Algorithm (MOGA) bai
Fonseca va Fleming, nam 1993 [43], Niched Pareto Genetic Algorithm (NPGA) bdi
Horn va cac cong su, nam 1994 [44], Weight-Based Genetic Algorithm (WBGA) béi
Hajela va Lin, nam 1992 [45], Random Weight Genetic Algorithm (RWGA) bdi Murata
va Ishibuchi, nam 1995 [46], Nondominated Sorting Genetic Algorithm (NSGA) bdi
Srinivas va Deb, nam 1994 [47], Strength Pareto Evolutionary Algorithm (SPEA) bdi
Zitzler va Thiele ndm 1999 [48], SPEA cai tién (SPEA2) bdi Zitzler va cac cong sy nim
2001 [49], Pareto-Archived Evolution Strategy (PAES) boi Knowles va Corne nam
2000 [50], Pareto Enveloped-based Selection Algorithm (PESA) béi Corne va cac cong
su nam 2000 [51], Region-based Selection in Evolutionary Multiobjective Optimization
(PESA-II) boi Corne va cac cong sy nam 2001 [52], Fast Non-dominated Sorting
Genetic Algorithm (NSGA-II) bdi Deb va cac cong sy nam 2002 [53], Rank-Density
Based Genetic Algorithm (RDGA) bdi Lu va Yen nam 2003 Error! Reference source n
ot found. va Dynamic Multi-Objective Evolutionary Algorithm (DMOEA) Yen va Lu
nam 2003 [54].

Diém khac biét giita cac giai thuat MOEA nam & cach gan do thich nghi (fitness
assignment), cach duy tri quan thé vu ta (elitism) va céc tiép cAn nhim da dang hoa quan
thé [41]. Phuong phap hay dung dé gan do thich nghi la Xép hang Pareto (Pareto
ranking) duoc mo ta sau day: Xep hang Pareto bao gom vi¢c gan thir hang 1 cho cac ca
thé khong bi vugt trdi trong quan thé va dua ching ra ngoai vong xem xet; roi tim tap
c4 thé khong bi vuot tro1 mai dé gan thir hang 2 va tlep tuc nhu vay. Ky thuat hay dung
dé da dang hoa quan thé 1a chia sé dé thich nghi (fitness sharing). Phuong phap chia sé
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d6 thich nghi khuyén khich tim kiém trén nhirng ving chua dugc thim do cua Pareto
front bang cach giam b6t dJ thich nghi cua céc 161 gidi ¢ nhiing vung ca thé mat do cao.

1.3.3 Panh gia mét sé giai thuat MOEA tiéu biéu

bdéc diém cua mat so giai thuat MOEA ti€u biéu nhat dugc mo ta so luge nhu sau:

Bang 1.5: Pdnh gid mét sé gidi thudt MOEA

Thuat Gan d¢ thich nghi Co ché da dang héa Duy tri
toan quan thé
uu tu
VEGA | Quén thé dugc phan thanh K Khéng c6 Khong
tiéu quan thé (K 1a so muc tiéu). co
Céc ca thé trong mdi tiéu quan
thé dugc danh gia theo mot muc
tiéu riéng.
MOGA | Dung cach xép hang Pareto Chia s¢ do thich nghi Khong
(Pareto ranking) dung s6 ¢ém vung lan can | c6
NSGA | Xép hang dya vao sap thu ty Chia sé d6 thich nghi Khong
muc do khong vuot troi (non- dung s6 dém vung lan cén | O
domination sorting)
NSGA-II | Xép hang dya vao sap thu ty Phuong phap dung Co
muc d§ khong vuot troi khoang cach mat do
SPEA Xép hang dua vao kho luu Gom cum (clustering) dé¢ | CO
ngoai (external archive) cta tia bt quan thé ngoai
nhitng 101 gidi khong bi vuot
troi
SPEA-2 | Dua vao strc manh cua cac ca Dung mat do dua vao Co
thé vuot trdi (dominator) lang giéng gan nhat tha k
e-MOEA | Lua chon dua vao khai niém Co
e-dominate
GDE3 Khong c6 lai ghép ma chi co dot | Chi ding dot bién ca thé | Co
bién va chon loc. Panh gia do va thay thé
thich nghi theo su vuot trdi

1.3.4 MOEA framework va cac giai thuat

Dé giai quyét cac bai toan téi vu thi ta c6 thé tu xdy dung thuat toan tir dau, tuy nhién
cling c¢6 1 cach tiép can khac nhanh hon 14 sir dung cac cong cu, phan mém hd trg khéac
(bao gbm cac thudt toan da dugc xay du:ng san) dé chay ra két qua. Khong ¢ nhiéu cac
hé thong nhu vy tro gilip trong vi€e cai dat cac giai thuat t6i ru ma da duoc kiém ching
va cong nhan. Trong dé tai nghién ciru, mot sO cong trinh cong bb (CT1, CT2, CT3,
CT4) da viét mot sd gidi thuat theo mot s6 cach khac nhau nhu: ty code cac gidi thuat
theo Giai thuat di truyén, sir dung MATLAB tro gitp tinh toan cac giai thuat lién quan
t61 toi uu Pareto, st dung cong cu GAMBIT. D6 déu 1a cac cong cu tot va da duoc kiém
chtng, tuy nhién nhiéu qué trinh thir nghiém d6 ciing chwa tim ra cach Gmg dung phu
hop cho 16p bai toan cua luédn an.

Qua qua trinh tim kiém va sang loc, khong c6 nhiéu cong cu hd trg chinh thirc viée
trién khai cac thudt toan ngoai cac cong cu trén. Cong cu phd bién va duoc biét téi rong
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rii nhat 13 cong cu MOEA framework dugc str dung trong viée hd tro xay dung cac giai
thuat MOEA trong nhiéu loai bai toan. Ké tir khi dugc gi6i thiéu vao nam 2011, moi
thang MOEA framework déu c6 hon 900 luot tai vé mdi theo théng ké cua Github
(https://github.com/MOEAFramework/MOEAFramework). MOEA framework la mét
thu vién méd ngudn mé viét bang Java danh cho viéc phat trién va thi nghiém nhitng
thuat toan da muc tiéu. MOEA framework cung cip mot b khung cho viée 1ap trinh céac
thuat todn chir khong phai 1a gidi phap c6 san, dua trén cong cu nay, ngudi st dung s&
tly bién cac khung thuit toan c6 sin, 1ap trinh cac module dé dua bai toan vao va tu
dinh dang hién thi két qua dau ra. MOEA framework hd tro giai thuat di truyén, tién hoa
khac biét, phuong phap t6i uu bay dan, 1ap trinh di truyen tién hoa ngir phap va nhiéu
cai khac. Rat nhiéu thuat toan dugc framework cung cap sin vi du nhu NSAG-11, NSGA-
III, e-MOEA, &NSGA-Il, GDE3, PAES, PESA2, SPEA2, IBEA, SMS-EMOA,
SMPSO, OMOPSO, CMA-ES, and MOEA/D [55]

Qua qua trinh nghién ctru va thir nghiém & tai cac cong bd sau d6 (CT5, CT6, CT7,
CT8) cho thay rang cong cu hd tro 1a MOEA framework da thoa man dugc céc tiéu chi
néu ra va rat phu hop trong viéc tro gitp giai quyét cac bai toan tdi wu da muyc tiéu cua
dé tai. Nguoi dung chi can 1ap trinh phan diu vao bai toan bao gom:

o Xu ly dit liéu dau vao theo ding dinh dang framework;

o Xu ly cac van dé rang budc ciia dap an;

o Kiém tra tinh dung din va cung cp dinh dang két qua dau ra;

o Lua chon thuit toan chay.

Cac cong vi¢e sau do framework sé xu ly va dua ra két qua. Ngoai ra, MOEA
framework con cung cap nhimng cong cu can thiét cho viéc thiét ké, phat trién, trién khai
va kiém thir thong keé t6i wu thuat toan [55]. Trong luan 4n, viéc thir nghiém mé hinh va
1ap trinh s& sur dung 6 thuat toan la: NSGA-II, e-MOEA, GDE3, PESA2, e-NSGA-II,
SMPSO. Ly do 1a vi 6 thuét toan nay co6 cach tiép can khéac nhau véi bai toan, dam bao
do da dang dé co thé so sanh duoc.

Thuat toan NSGA-11

Thuat toan NSGA-II dugc phat trién trén cé sé cua thuat toan GA gbe va NSGA.
NSGA 1a thuat toan di truyén st dung chién lheoe tréi (dominate) trong qua trinh danh
gia ham thich nghi cua céc ca thé trong quan thé. Co6 thé hiéu rang NSGA ding khai
niém vira néu trén dé xép hang cac ca thé, sau do6 tim ra tap Pareto Front. Ngoai tiéu chi
¢ trén thi that ra NSGA con dung 1 ti€u chi nira 1a d§ bao phu, 161 giai nao c6 do bao
phu cang 16n (cang cach xa nhiing 101 giai khac) thi wu tién cang cao. Diéu nay la tidu
chi phu dam bao cho tap 101 gidi da dang chi khong bi co cum.
Téng quan cac budc cia NSGA:

= Sinh tap c4 thé ngiu nhién.

= Lai ghép va dot bién.

= X¢ép hang r6i chon loc.

» Néu thoa man thi dung lai, chua thi lai bt dau quay lai budc 2.
NSGA-I1 thi cai thi€én hon NSGA & budc phan 16p Pareto Front.

Thuéat toan e-MOEA

e-dominate 12 mot khai niém téng quat ciia dominate. Gan cho mdi 101 giai mot vecto
dac trung B = (By, By, ..., Bm) v&i m la s0 muc tiéu can toi uu, trong do:
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B.(F) {[(f] — fjmi")/ejj, cho viéc toi thiéu héa f;
i [(f; — /™) /€], cho viéc t6i da héa f;
(1.4)

O day, c6 thé coi nhu chia khoang gia tri cia cac ham muc tiéu fj thanh cac doan lién
tiép c6 do dai &, két qua ta thu duoc mot siéu khoi (hyperbox). Trong truong hop m=2,
ta thu dugc mot ludi trén mat phéng toa do (hai chiéu ung vo1 hai ham muc tiéu) nhu
hinh dudi day [57]:

----------

_F//f/ﬁ%

----------

Hinh 1.6: Biéu dién cdc loi gidi trén khong gian muc tiéu

Céac diém A, B, C, D, E, F, P biéu dién bién quyét dinh c6 gia tri ham muc tiéu 13 toa
d6 twong tng. Trong trudng hop tdi uu hod min ca f1 va fz, theo dinh nghia dominate
thong thuong, c6 thé thay rang diém P dominate cac diém trong hinh chit nhat PECF.
Tuy nhién, trong khai niém e-dominate, diém A s& dugc dung dé danh gia e-dominate
cho diém P, tirc 13 voi trudng hop nay diém P e-dominate cac diém trong hinh chit nhat
ABCD. Véi dinh nghia nhu trén, ta thiy, hai diém c6 thé e-dominate 1an nhau khi cing
nam trong mot 6 vudng cua ludi (co cung vecto dic trung). Pong thoi, khi cac gia tri ¢j
cang tién dén 0 thi e-dominate cang hiéu qua.

Archive

ﬂ!

P I -

Crossover
usual

— C dom
% Offspring

Hinh 1.7: Biéu dién quda trinh chon loc trong thudt toan e-MOEA

Vé ban chat, thuat toan e-MOEA 1a mot giai thuat mo rong ciia giai thuat di truyén,
trong d6, moi 101 gidi dugc coi nhu mot cé the, tap 101 gidi 1a quan thé, hai 161 giai (cha,
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me) c6 thé két hop (lai ghép) véi nhau dé tao thanh 161 giai méi (ca thé con). Thudt toan
e-MOEA gdm cac budéc [57][58]:
o Khoi tao ngiu nhién quan thé ban dau P(0);
o Chon cac cac thé t6t nhat trong P(0) dua vao quan thé E(0) (quan thé luu trit/bao
ton);
o Chon ngiu nhién mot ca thé trong m01 quan thé P(0), E(0), lai ghép vo1 nhau tao
thanh ca thé con ¢ (trong truong hop tong quat co thé tao ra nhiéu ca thé con Ci);
o V6i modi ca thé con dugce tao ra, quyét dinh giit lai hay khong dira vao khai niém
e-dominate;
o Dumg lai néu thoa man diéu kién dimg (s6 vong lap t6i da, quan thé du tét, khong
thay d6i) hodc quay lai buéc 3 néu khong thoa man.

Thuéat toan GDE3

Thuat toan GDE3 ciing dua trén giai thuat di truyén, tuy nhién trong GDE3 lai khong
co lai ghép ma chi c6 dot bién va chon loc. Tu tudng cua GDE thuat toan 1a dot bién ca
thé x thanh c4 thé x’ theo 1 quy tic nhét dinh. Sau d6 so sanh x véi x” xem c4 thé nao
tdt hon thi s& lya chon. GDE2, GDE3 sau d6 da duogc phat trién dua trén nén tang cua
GDE. GDE3 mo rong phuong thie dot bién véi M-Objectives va K-Constraints. Quy
tac lua chon cuia GDE3 nhu sau:

o Ca 2 khong kha thi: cai mo1 dugce chon néu vi pham rang budc it hon cai cij;

o Khico 1 ca thé kha thi va 1 khong kha thi thi ca thé kha thi duoc chon;

o Ca 2 kha thi: ca thé méi duoc chon néu dominate yéu hon ca thé cii & ham muc
tidu, ca thé cii duoc chon néu dominate ca thé méi. Chon ca hai néu khong ca thé
nao dominate ca thé nao;

o Sau I thé hé, sb lugng ca thé c6 thé tang 1én. Néu vao trudng hop nay thi sé giam
size quan thé giéng NSGA-II.

Thuat toan PESA2

Trong cac thuat toan nhu PAES hay PESA, khong gian muc ti€u chia thanh cac siéu
khoi (hyperbox), mdi hyperbox bi chiém bai cac cac thé duoc st dung dé chon loc. M6
ta phan chia hyperbox nhu trong Hinh 1.8. M6t tap luu trir dwgc duy tri chi chira cac giai
phap khong bi trdi va viéc chon loc ca thé chi duogc thuc hién tir tap nay. Ham thich nghi
clia mot ca thé duoc tinh bang s lugng giai phap khac cung hyperbOX vGi ca thé do.
Thuat toan PESA2 dya trén nguyén ly chuan ctia mot thuat toan tién hoa, duy tri 2 quan
thé: mot quan thé ndi bod (internal population) kich thudc co dinh va mdt quan thé ngoai
(external population), vi du nhu mot tap Iwu trit, khong ¢ dinh s6 c4 thé nhung gidi han
kich thudc quan thé [56].

Quan thé ndi bo luu trit cac 161 giai dugce tao ra tir tp luu trit bang cac phép bién doi
khac nhau, va tap luu trir chi chira cac 161 giai vuot troi duge phat hién trong sudt qua
trinh tim kiém. Mot luéi quyet dinh duoc tao ra trén khong gian muyc tiéu dé duy tri da
dang quan thé. Ludi quyét dinh dugc chia thanh nhiéu hyperbox. S6 lwong giai phap
trong mot hyperbox duoc goi 1a mat do ciia hyperbox va duoc sir dung dé phan biét cac
giai phap trong 2 qué trinh quan trong ctia mot giai thuat tién hoa da muc tiéu (MOEA):
chon loc dya vao lai ghép va chon loc tir méi truong. Khong gidng nhu nhitng thuit toan
MOEA khac, viéc lai ghép trong PESA-II dugc thuc hién theo khu vuc hon 1a theo ca
nhan. Mot hyperbox dugc chon dau tién va sau do6 cé thé duge chon dé tién hoa s& duoc
chon ngiu nhién tir hyperbox da chon, do d6 cac hyperbox dong hon s& khong dong gop
nhiéu cé thé hon so véi cac hyperbox thua hon [58].
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Hinh 1.8: Mo ta phuwong phdp chon loc trong cac thudt toan MOEA hién dai [56]

Trong qué trinh chon loc tir mdi truong, cac ca thé tng cir vién trong quan thé ndi bo
1an luot duoc thém vao tap luu trit (archive set) néu né khong bj troi boi bat ky ca thé
nao trong quén thé, va khong bi trdi boi bt ¢ ca thé nao trong tap luu trir. Khi mot ca
thé dugc thém vao tap luu trir, s& co su thay doi cia tap luu trir va ludi cac hyperbox.
Dau tién, cac ca thé trong tap luu trir bi trd1 boi ca thé ung cur vién s€ bi loai bo dé chic
chin réng chi ¢6 céc cé thé khong bi trd1 mai co trong tap luu trir. Sau do, ludi dugce
kiém tra xem bién ctia n6 c6 bi thay doi bai viéc thém va bot cac ca thé. Cubi ciing, néu
viéc thém phan tir lam tap luu trit bi day, mot phan tir ngdu nhién trong hyperbox dong
nhét s& bi loai bo [58].

Thuat toan e-NSGA-I1

€-NSGA-II ¢6 4 phién ban va chung dugc xay dung dua trén NSGA II. Thuat toan
nay mo rong NSGA II bang cach ap dung thém cac khai niém e-dominance, adaptive
populatlon SIZIng va Self termination [59]. Nguoi dung co the xac dlnh tru’orc do chinh
luoi (leh thudc dua vao gia tri € do user dit ra) vao khong gian tim kiém. Gia trj € cang
16m thi thuat todn chay cang nhanh nhung lai duogc it 161 gidi hon va nguoc lai € nho thi
thuat toan chay s& mat thoi gian hon nhung cho ta nhiéu 15i giai hon.

Cac giai phap s€ c6 1 gia tri thich nghi riéng cua no, tir gia tri thich nghi nay thi ta co
thé tham chiéu 151 giai vao 1 khu vuc riéng. Nhiing 10i giai ¢ trong cung 1 khu vuc véi
nhau thi s& duoc so sanh voi nhau bang NSGA 11, 161 giai nao bi dominate thi s& bi loai
trir. Piéu nay dan t6i mdi khu vuc chi con lai it hon mot 101 giai khong bi dominate,
chdng lai s phan cum va dn t6i nhitng 101 giai da dang hon [59]. Quan thé tiép tuc
dugc nhan doi ca thé 1én thanh 4N ca thé dé sir dung trong Ian chay tiép theo cua e-
NSGA-II. Thuat toan dung lai dé cho phép ngudi ding danh gia néu nhu tap e-dominate
da dat dén mot d6 chinh xac nhat dinh.

Thuat toan SMPSO

SMPSO dugc khai tao bang mot nhom cé thé (o giai) ngau nhién va sau d6 tim 161
giai toi wu bang cach cép nhat cac thé hé. Trong mdi thé hé, mdi ca thé duoc cap nhat

Trang 33



theo hai gi4 tri tt nhat. Gia tri thir nhat 1a 11 giai tot nhat dat duoc cho t6i thoi diém
hién tai, goi 1a Pbest. Mot 10i giai t6i wu khac ma ca thé nay bam theo 1a 101 giai toi wru
toan cuc Gbest, d6 14 101 giai tot nhat ma ca thé 1an can ca thé nay dat dugc cho t6i thoi
diém hién tai. Noi cach khac, mdi ca thé trong quﬁn thé cap nhat vi tri ciia n6 theo vi tri
t6t nhat ctia n6 va cua ca thé trong quan thé tinh t6i thoi diém hién tai [19].

Hinh 1.9: M6 phong cdc vecto vi tri ciia mot cd thé trong quan thé

Trong do :
X[ : Vi tri ca thé tha i tai thé hé tha k
V¥ : Van toc c4 thé i tai thé hé thu k
Poesti : Vi tri tot nhat ctia c4 thé thi i
Ghesti : Vi tri tot nhat clia ca thé trong quan thé

Van tdc va vi tri ctia mdi cé thé duge tinh nhu sau:

Vit = Wik + c1.ra(). (Poesti — Xi¥) + C2.r2(). (Obest — Xi¥) (1.5)
Xik+1 — Xit + Vik+1
Trong d(’)

W : trong 0 quan tinh
C1, C2 : cdc hé s0 gia tde
ry, r2 . s6 ngiu nhién giira 0 va 1
Cac nha nghién ctru da tim ra gia tri ciia w 16n cho phép cac ca thé thuc hién mo rong
pham vi tim kiém, gié tri cia w nho 1am tang su thay doi de nhan duoc gid tri toi uu dja
phuong. Boi vy, ngudi ta da nhén thy rang hiu nang t6t nhat c6 thé dat dugc khi sir
dung gia tri w 16n (chang han 0.9) ¢ thoi diém bat dau va sau d6 giam dan dan cho dén
khi dua ra duoc gia tri khac nho ctua w [60].

1.4 Téng hop va danh gia cac nghién ciru rng dung ly thuyét tro
choi trong quan ly dw an

1.4.1 Tinh hinh nghién ctru ngoai nwéc

Cac nghién ctru ap dung ly thuyét tro choi hodc céan bang Nash véo trong thyc té
thuong xudt hién nhiéu tai cac nghién ctru vé kinh té, va ngay cang nhiéu trong nhing
nam gan day. Ngoai ra, cac nghién ciru c6 dé xudt toi mot giai phap cu thé dé co thé ty
dong tinh toan va giai phéap, tim kiém ra diém can bang cting khong c6 nhiéu, cac nghién
clru tip trung vao viéc phan tich sy phu hop vé Iy thuyet x@y dung mo hinh toan hoc,
cac dinh ly ching minh tinh kha thi cta bai toan, sy ton tai ciia diém can bang Nash. Do
do, trong phan nay s& chi tap trung trinh bay cac tim hiéu, nghién clru cac cong b quoc
té lién quan t&i: (i) khai niém vé 1y thuyét tro choi, (ii) can bang Nash, (iii) cac van dé
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cu thé trong quan 1y dy an c6 thé ap dung va (iv) cac phuong phap giai quyét cu thé
bang thuat toan s& c6 tac dung truc tlep trong vi¢c dinh hudng ndi dung cua lun an.

Tu viée tim hiéu cac cong bd qudc té cho thdy vé linh vuc ‘nghién ctu nay dang ton
tai hai vAn dé chinh, du tién d6 1a chura c6 mot nghién ctru tong quan vé tit ca cac bai
toan xung dot trong quan ly du an, thir hai do la van con nhiéu van dé xung dot c6 thé
chuyén d6i sang mé hinh ciia Iy thuyét tro choi ma van chua duge kham pha nghién ciru.
Cu thé vé cic nghién clru quan trong lién quan t6i dé tai s& dugc trinh bay trong cac
phan sau déy:

Tac gia Brent Lagesse trong [11], nghién ctru vé mé hinh héa viéc phan cong nhiém
vu la mdt nghién ctru ¢6 pham vi nhd, nghién ctru gidi thi¢u vé van dé khi giao viéc do
13 cac nhiém vu khong phu hop véi ngudi duge giao, gy nén nhiéu xung dot va 1lam
giam chét luong du an. Nghién ctru tiép theo dd xac dinh cac dic diém cua nhiém vu
(task) va cac ngudi choi (ngudi quan 1y va nhan vién), tir 46 dé xuat cac bude thuc hién
theo thuat toan Gale-Shapely.

Uu diém: nghién ctru vé mot van dé méi, dua ra duge mo hinh hoa toan hoc bai toan
theo 1y thuyét tro choi

Nhiege diém: mo hinh cua bai toan theo Ly thuyét trd choi d3 c6 nhung chua du rd
rang, nghién ctru c0 it két qua, tong sb trang ctia nghién ctru 1a 3, nghién ctru khong chi
rd vé thuat toédn, cac dlen giai thuat toan chi dugc mo ta bang ngdn ngit ty nhién, khong
c¢6 xay dung phan mém, khong c6 két qua minh hoa.

Cac tac gia Birgit Heydenreich, Rudolf Muller, Marc Uetz, 2007, trong [12], nghién
ctru vé thiét ké nguyén 1y va thiét ké mo hinh cho viéc xép lich thuc hién cac thao tac
trong may tinh, nham xir Iy cac van dé trong hai khau quan 1y hiéu ning (production
management) quan Iy va thao tac (operation management). Nghién ctru khong chi ra
thao tac trén mot phan mém cu thé nao, chu yéu xay dyng mé hinh chung cho cac van
dé xép lich thuc hién thao tac chung dura trén nguyén 1y ctia Ly thuyét trd choi. Nghién
ctru dinh nghia cac ngudi choi & day 1a cac agent, 13 cac ddi twong lién quan tdi timg
van dé xép lich khac nhau, va co tén khac nhau, vi du nhu ngudi quan 1y du an, nhan
vién du an... Céc agent co s& thich riéng va cach hanh xr riéng, vi vay dé xu 1y cac
xung dot thi can phai dinh nghia mot cach tong quan cac thudc tinh ciia agent. Ngoai ra,
nghién ctru cling dé xuat ra mot mo hinh diém can bang cho cac loi ich cua agent dua
trén cac thudc tinh do [12].

Uu diém: da dua ra mot mo hinh t6t vé xép lich néi chung, chuyén tai mé hinh do
sang md hinh bai toan Ly thuyét trd choi c6 thong tin day du, phan biét day du cac loai
hinh xép lich va c6 dugc mé ta tong quan theo Ly thuyét tro choi

Nhuge diém: nghién ctru dung lai & budc xay dung mo hinh, chua gidi thi€u mot
phuong thirc m6 hinh hoa cu thé ma c6 thé trién khai thanh thuat toan va phan mém.

Tac gia Eric Maskin, 2008, trong [22], da tap trung nghién ctru khai phé cac khia canh
ly thuyet 1an tng dung cua giai thuat di truyén cho can bang Nash. Trong do, giai thuat
di truyén 1a mot trong nhirng phuong phap xir 1y cac 16p bai toan téi wu da muc tiéu, dic
biét phii hop véi md hinh bai toan theo Ly thuyét trd choi véi cac tro choi bat hop tac
[23]. Nghién ctru dua ra mot bo dir liéu va danh gia sy trién khai can bang Nash theo
giai thuat di truyén trén co s& so sanh véi thuat toan khéc.

Uu diém: mo hinh duoc dién giai day du, c6 sy so sanh giita giai thuat di truyén va
phuong phap duong cong Pareto, c6 sy phan tich két qua dat duoc tir thuat toan.
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Nhuwoe diém: khong c6 chi dan 18 vé cac bude ap dung viée thuc hanh, cach thic
chuyén tr mo hinh 1y thuyét sang thyc hanh con mo ho.

Cac tac gia Piotr Skowron, Krzysztof Rzadca, 2014, trong [13], nghién ctru cac noi
dung lién quan toi xur ly cac van dé ciia mot hé thong da té chirc (multi oganizational
system) khi timg t6 chirc d6 ¢6 kha nang cung cap bo xir 1y cho kho dit liéu chung, ngoai
ra nghién ctru cling xem x€t cac nhi€ém vy can phai thuc hién lién quan t61 kho dit lidu.
Nhiém vu khong thé bi ngét quing, dirng hodc chuyén sang bo xir Iy khac. Nghién ctru
cing mo hinh hoa véan dé xép lich theo mo hinh tro choi hop tac, sir dung gia tri Shapley
de quyet dinh lich Iy twong. Trong véan dé xép lich nay, nghién ctru khong dé cap toi cac
yéu to lién quan téi tién, cac yeu t6 anh hudng bao gom: sy anh hudéng cua to chirc nay
1én t6 chuc khac, tinh théng nhit gitra cic nhiém vu: ludng va thdi gian thyuc hién, sy
lién quan gitra cac tai nguyen trong viéc thyc hi¢n lich.

Uu diém: dua ra duge md hinh toan hoc hoan chinh trong viéc mé ta mot lich trinh
tot dé thuc hién trong hé thong da t6 chure, dé xuat dugc thuat toan cu thé dé xur 1y, co
két qua thyc nghiém

Nhiege diém: mo hinh khong pht hop véi mé hinh dang duoc nghién ciru cia dé tai.

Cac tac gia DENG Ze-min, GAO Chun-ping, LI Zhong-xue, nam 2007, trong [14]
tap trung vao mot van dé nho trong du an 1a van dé xép lich thanh toan giira cha dau tu
va doi ngii phat trién trong mot du n cong nghé théng tin vé san xuat phan mém. Mot
dir 4n phan mém bao gom nhiéu cdng doan véi cac nhiém vu dugc chia nho khac nhau,
cin ¢ VAo qua trinh hoan thanh du &n, hop dong ky két gitra chu dau tu va doi ngii phat
trién s& duoc chia thanh nhiéu dot thanh toan khac nhau. Cé nhiéu yéu té anh huong t6i
qua trinh thanh toan nay nhu:

» Tha tu thuc hién cac hoat dong du an

» Céc mdc thanh toan dy &n

= L& suat duoc hudng cua cha dau tu hodc 14i suat thiét hai cua doi ngii phat trién

khi chi phi cho cac cong viéc cham thanh toan

Dua trén dac thu bai todn nhu vay, nghién ctru sir dung mang cac hoat dong trong du
an dé mo hinh hda cac hoat dong cuia bai todn vé mot cau tric dir liéu c6 thé xu 1y duoc,
sau d6 ap dung giai thuat di truyén, st dung 1y thuyét trd choi trong viéc giai quyét bai
toan.

Uu diém: dua ra huéng mo hinh hoa bai toan vé dang ly thuyét trd choi, trong khi do
céd phan tich t61 viée thé hién mo6 hinh d6 bang hé thong gene, dua ra cac giai phap vé
d6t bién, lai ghép va c0 thuc nghiém véi dir liéu gia lap.

Nhiege diém: dit liéu du an 1a ty tao, khong c6 cac trich dan, phan tich vé dit liéu dy
an, ngoai ra két qua thu duoc khong khop voi chinh cac rang bude vé thir tir thyuc hién

clia dau vao, da c6 email trao d6i voi tac gia vé van dé nay, tuy nhién khong c6 phan
hoi.

Cac tac gia Walid Saad, Tansu Alpcan, Tamer Bas va Are Hjgrungnes da nghién ctru
dé xuat mot mo hinh dinh lugng cho viéc quan 1y cac rii ro vé bao mat trong mot t6
chtrc [15]. Nghién ctru khai phéa kha ning hop tac gitta cac bo phan doc 1ap cia to chire
trong viéc xur 1y, danh gia rii ro nham muc dich giam thiéu cac rii ro vé bao mat. Tro
choi hop tac, dai dién cho su lién két gifra cac bo phan dugc cAu tric thanh mot mé hinh
hop tac dya trén su phan tich cac phu thudc tich cuc va phu thudc ti€u cyc. Cac thudc
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tinh cta cac rii ro vé bao mat do, trong nghién ciru ndy, dugec mo hinh héa theo cin
bang Nash, sir dung céc giai thuat Linear programming trong viéc tinh toan da dugc dé
Xudt. '

Uu diém: dua ra duwgc md hinh toan hoc dé mé hinh hoa cac phu thudc, tuong tac
gifta cac bo phan cua to chire, cho ca hai mé hinh: mé hinh tuong tac va mé hinh bt
tuong tac. C6 dit lidu gia lap va két qua phan tich.

Nhiege diém: chi mang ¥ nghia tham khao d6i v6i dé tai, vé mot hudng thuc thi bai
toan Ly thuyét tro choi khac. Khéng c6 phin mém tro gitp va két qua thuc nghiém.

Céc cong ty san xuat dang ngay cang doi pho véi cac yéu cau cao hon vé viée trién
khai cac hoat dong trong chudi cung Ung (supply chain) mot cach linh hoat, nhanh
chong. Trong cac yéu cau do, ddu thau 1a mot hoat dong quan trong trong viéc thu mua
néi chung, chudi cung ung noi riéng. Viée xu ly cac van dé mang tinh m& rong, linh
hoat theo thdi gian rat phu hop duoc quy thanh mot bai toan dang 1y thuyét trd choi.
Nghién ctru di vao khai pha cach thirc mé hinh héa bai toan thu mua, ddu thau theo hinh
thirc nay. Céac ndi dung nghién ctru cua Guinther Schuh, Simone Runge, 2014 trong [16]
bao gom: phan tich m6 hinh, xac dinh van dé va dua ra mot ham muc tiéu K+ bao gom
cac gia tri ve chi phi thu mua, kha nang luu trit, voi gia thiét, chung ta quan tim vé viéc
mua ban, dau thau va luu trit nd cho t6i khi né trién khai téi khach hang hodc don vi san
xudt. Viéc xtr Iy két qua dau thau sao cho tiét kiém chi phi nhat cho nha dau tu. Mot sb
van dé da giai quyét trong nghién cru nay bao gdm:

= Pinh nghia cic tham sd lién quan t6i viéc ddu thau, mua sim

» Xac dinh ham muc tiéu K+ cta bai toan mudn hudng téi

* Pinh nghia ra céc tinh huéng xéy ra, cac diéu kién kém theo cho viéc tinh toan tdi

uu két qua ddu thau

= Trinh bdy mot md hinh xir 1y cac thong tin tir bai toan Ly thuyét tro choi

= Phan tich mo6 hinh

Uu diém: ¢6 lién quan chadt ché td1 mgt hudng nghién ctru cua dé tai, dinh nghia dugc
céc tham sd va trudng hop cia bai toan mot cach logic, c6 kha ning ap dung, cai tién
cao trong dé tai ma NCS dang thuc hién.

Nhuege diém: md hinh va trinh tu cac budce thuc hién con chung chung, mdéi chi 1a mo
hinh dé xuat, khi trién khai thanh giai thuat con rat nhiéu van dé. Nghién ciru ciing khong
chi ra phuong thirc 14p trinh cu thé, do vy khi mé hinh héa vao mét thuat toan nao doé
con can thém cong stc nghién ciru nira.

Muc tiéu cuia nghién ctru cua Guoming Lai, 2009 trong [36] la dua ra mot framework
cho cac van de lién quan toi: dam phan nhiéu vong mot cach tu dong, ung dung giai
thuat di truyén. Cac van dé dam phan lién quan t&i nhiéu tham sb ctia nhiéu van dé can
dam phén khac nhau, dugc thuc hién trong mét thoi diém dong nhét, trong khi can phai
thoa man tinh win - win ciia hai bén, cc noi dung nghién ctru chuyén sau bao gom céc
thanh phan sau:

o M6 hinh 1y thuyét trd choi va bai toan tro choi bat hop tac, phan tich vé mo
hinh va dé cap t6i toi uu Pareto;

o Mo hinh tri tué nhén tao, dé xuét va phan tich cac framework nhu agenda-
based, case-based, non-biased va so sanh véi mé hinh Iy thuyét tro choi;

o Dé xuat mod hinh cho viéc dam phan nhiéu tham s6 v&i 3 trong tdm chinh: bai
toan thong tin khong hoan hao tir Iy thuyét tro choi, t6i wu Pareto, xay dyng
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c:élu nbi giai quyét cac kho khan giita mo hinh 1y thuyét va cac bién dong thuc
te.

Uu diém: phan tich ky vé framework dé xuat, dé xuat giai thuat thuc thi dé hoat dong
theo framework. C6 cac vi du va két qua trién khai tir thuét toan, phan tich cac két qua
trén. La tham khao tot dé c6 thé so sanh v6i cac thudt toan tir giai thuat di truyén va ly
thuyét tro choi trong cac van dé cua dé tai — nhitng viéc c6 lién quan ti dam phan, c6
nhiéu tham sé va bién dong theo thoi gian.

Nhuoc diém: mang tinh chit tham khao va ddi chiéu véi dé tai dang thuc hién vi mét
s6 nguyén do: str dung t6i wu Pareto, phan tich cu thé moé hinh Iy thuyét tro choi khong
nhiéu.

Nghién ctru ctia Y. B. Reddyl, N. Gajendarl, S.K.Gupta, 2001, trong [17] Gmg dung
giai thut di truyén vao mo hinh 1y thuyét tro choi cho bai todn xac dinh cac phan bo dai
am thanh cua song radio. Nghién ctru phan tich sy phu hgp cua viéc ap dung giai thuat
di truyén vao trong md hinh 1y thuyét tro choi, sau do nghién ctru chi ra mé hinh cua ly
thuyét trd choi v6i ban toan tmg dung. Dé xuit phuong thurc giai quyet bai toan bang
cach sir dung cong cu “gatool” trong MATLAB dé giai quyét van dé t6i wu dya trén giai
thuat di truyén.

Uu diém: c6 cac phan tich phu hop lién quan t&i dé tai trong viéc ap dung giai thuat
di truyén vao trong Iy thuyét trd choi. Dé xuét str dung mot cong cu trong MATLAB dé
xu 1y, thyc thi mo6 hinh

Nhuoc dzem cac phan tich con qua chung chung, khong c¢6 mét mé hinh toan hoc,
hodc chi tlet cac tham s6 khi trién khai theo giai thuat di truyen Nghién ctru chi mé ra
y tudng vé ap dung va phuong hudng thue hién, chir chua thé tng dung vao nghién ctiru
hién tai.

Céc tac gia Franklin Y. Cheng, Dan Li, 1996, trong [37] da nghién ctru phén tich cac
phuong thurc t01 uu da muyc tiéu, tap trung vao su dung giai thuat di truyén va Iy thuyét
tro choi. P& xuat phuong thirc xtr ly Giai thuat di truyén dya vao duong cong Pareto.
Pua ra cac phan tich vé tham s, giup cho viéc xu ly Giai thuat di truyén dua trén Pareto
dugc linh hoat hon. Cac ndi dung chu yéu ctia nghién ctru bao gdbm [37]:

o Phéan tich vé t6i wu da muc tiéu;
Pénh gia viéc ap dung ti uu st dung Pareto;
Mo hinh giai thuat di truyén don gian;
Phén tich cac thuat toan c6 thé tich hop voi Ly thuyét tro choi;
Viée tich hop giai thuat di truyen va t01 vu da muc tiéu vao bai toan cy thé vé
diéu khién céac ciu trac dia chat, mot van dé cling c6 nhiéu bién dong va nhiéu
tham sd.

Uu diém: C6 muc tiéu va phuong thirc thue hién co6 lién quan nhiéu toi d¢é tai dang
nghién ctru, ¢6 phén tich nhiéu vé ung dung két hop ca Pareto va giai thuat di truyén,
von 1a hai phuong thirc khac nhau giai quyet bai toan t61 wru.

Nhweoe diém: Nghién ctru con tan man, dé xuét t&i nhiéu phuong thic va thuat toan
khéac nhau, tuy nhién khong di sau cu thé vao mé hinh nao. Pic biét dé cap toi nhiéu
giai thuat di truyén, tuy nhién khong c6 cac phan tich vé ciu hinh cu thé cta giai thuat,
phtt hop véi bai toan cta nghién ctru, ciing nhu mé hinh cua 1y thuyét tro choi.

O O O O
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1.4.2 Tinh hinh nghién ctru trong nwéc

Khong xét dén cac tac gia Viét Nam cong bd qudc té, voi cac nghién clru trong nuac,
khong tim thiy duoc cac nghién ctru khoa hoc lién quan t6i ndi dung vé Ly thuyét tro
choi, cac nghién ctru chu yéu 6 mirc do mot vai cudn sach néi vé ing dung cua Ly thuyét
tro choi trong kinh té hoc, hoic 1a khéa luan sinh vién Dai hoc dugc tong hop va dich
bai tir cac nghién ctru nude ngoai va hau hét ndm trong nghién ciru cua linh vyc kinh té.
Mot s cong bd lién quan c6 thé ké tén 1a Nghién ctru mét s6 cong cu cua Iy thuyét tro
choi tmg dung trong viéc ra quyét dinh kinh doanh, 2014 [7], hoic Ung dung 1y thuyét
trd choi hop tac trong tiét kiém chi phi khic phuc 6 nhiém, 2015 [8] déu 1a nhitng nghién
clru mang tinh 1y thuyét. Mot sd it cac cudn sach tim thay c6 thé ké dén Ly thuyét tro
choi va ung dung trong quan ly - kinh doanh [6] hoac Tri tué kinh doanh va ly thuyét
trd choi [9] mang nhiéu tinh chat gi6i thiéu va phan tich, dinh hudng.

Trong qua trinh lam luan an, qua qua trinh tim hiéu cho thay hién tai khong co cac
nghién ctru viéc ap dung Iy thuyét tro choi vao trong giai quyet cac van dé cy thé cua
quan 1y du 4n. Vi vay viéc khai pha cac van dé nay 1a can thiét.

1.5 Tiéu két chwong

Trong chuong 1, ludn 4n da gidi thiéu tong quan vé cac ndi dung kién thirc chung lién
quan toi d@ tai, cling nhu trinh bay cac tim hiéu, phan tich vé nhitng nghién ctru hién
nay lién quan t61 mot hoac nhiéu ndi dung cua dé tai bao gdm 1y thuyet tro choi, can
bang Nash, cac giai thuat toi wu da muc tiéu, quan ly dy an va cac van dé xung dot xay
ra trong quan 1y dy 4n ma thuong khong duoc kiém soat va quan 1y boi cac qué trinh
thong thuong trong quan ly dy an.

Cu thé, phan 1.1 giéi thiéu vé kién thirc chung cua linh vuc quan 1y du an, CaC giai
doan trong quan 1y du an. Tiép theo phan 1.1 gi6i thiéu dinh nghia va cac vi du vé xung
dot trong quan 1y du 4n, cic bai toan dién hinh vé nghién ctru, phan tich, giai quyét cac
xung dot da dugc cong bd. Cubi cing trong phan ndy s& trinh bay mot sb cach phan loai
vé xung dot dé 1am tién dé cho viéc phén tich sdu hon viéc md hinh hoa xung dot trong
chuong 2.

Phan 1.2 gi6i thiéu cac kién thirc chung vé Iy thuyét tro choi va can bang Nash, trong
s6 nhiéu dinh nghia khac nhau vé cac khai niém nay, luan an trinh bay mot s6 dinh nghia
sat va phu hop voi nghién ciru trong ludn 4n, 1am cin cir dé xay dung mé hinh trong
chuong 2.

Phan 1.3, luan 4n trinh bay tong quan vé cac giai thuat tdi vu da muc tiéu va bd cong
cu hd tro MOEA framework duoc dung trong mot s6 cac cong bd sau ndy cia luan an,
hd tro hiéu qua cho vi¢c thr nghi¢ém tinh kha dung ctia mé6 hinh qua céac giai thuat.

Phan 1.4, luan an trinh bay tinh hinh cic nghién ctru lién quan, phan tich cu thé diém
manh va diém can cai tién clia cac nghién ciru va din téi 1y do cua dé tai luan an. Céc
nghién ctru duge phén loai theo goc do trong nudc va ngoai nude. Trong do6 c6 thé thy
rang cac nghién ctru trong nudc Vé linh vic dé tai con rat han ché va dé tai 1a kha thi va
c6 dong gop trong khai pha mot van dé méi cua quan 1y du an khong nhitng ¢ Viét Nam
va con trong pham vi quc té.
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CHUONG 2: MO HINH HOA XUNG DOT TRONG QUAN LY
DY AN VA GIAI PHAP AP DUNG LY THUYET TRO CHO'l VA
CAN BANG NASH

2.1 Phan tich dac diém xung dét va vai tro cia cha dau tw

Theo nhu gi6i thiéu tai phan 1.2.1 , Iy thuyét tro choi 1a cdng cu pho bién va hitu hiéu
dé phan tich nhimg xung dot loi ich nhu vay gitra cac thanh vién tham gia trong viée
giai quyét nhirg mau thuan giira loi ich tip thé va tinh toan cta ting ca nhan [9]. Loi
ich cua tap thé trong mot dy an co thé hiéu duoc 12 loi ich ctia toan bo du an, ciing chinh
1a loi ich cua chu dau tu — 13 ngudi thy hudng két qua cia du an. Vi vay viéc ap dung
mo hinh 1y thuyét tro choi vao trong bai toan xung dot 1a mot hudng di tiém ning. Dé
tim ra phuong hudng ap dung 1y thuyet tro chot vao trong cac bai toan xung dot, trudce
hét luan an s& 1am rd nhing dic diém cua xung dot trong quan ly dy an, tap trung vao
cac xung dot va loai xung dot da néu trong phan 1.1.4. Ngoai ra luan an ciing di phan
tich cu thé vao yéu t6 loi ich tap thé - hodc su lién quan cua chu dau tu t6i bai toan xung
dot, trong d6 nhimng yéu t6 ndy s& can phai duoc thé hién trong mo hinh bai toan Iy
thuyét tro choi.

2.1.1 Cac dic diém cia xung doét

Theo PMBOK [1], céc loai xung dot xay ra trong du 4n 13 da dang va khong chi 1a tai
mot sy viéc don 1é ma xay ra gitta hai qué trinh khac nhau. Dé xem xét va phan tich dac
diém cua xung dot, dua trén khai niém co thé dung nhiéu tiéu chi khac nhau cua xung
dot dé xem xét, vi du vé mirc do anh hudng cua xung dot s€ co cac loai va dac diém
khac nhau, dua trén linh vuc xay ra xung dot cling c6 cac dic diém khac nhau. Tuy
nhién, dé phu hop voi dic diém nghién ctru cua luan an 1a dé ra mé hinh xtr Iy xung dot
bang 1y thuyét trd choi va cac giai thuat, dic diém cta xung dot s& dugc xem xét trén
goc do dir lidu dung dé mo ta bai toan theo 1y thuyét trd choi ma phu hop dé mang vao
trong md hinh thuét toan dé xu 1y tinh toan. M6 hinh mé ta dic diém cia xung dot nhu
vy dd duogc mo ta trong mé hinh biéu dién hinh thirc cta 1y thuyét tro choi trong phdn
1.2.1. Két hop vdi vige tim hiéu céc bai toan thuc té, phan tich nd1 dung céc bai toan
thuc té trong cac cong bd cua luan an, cac dic diém cua xung dot can phan tich sé lién
quan t&i cac yéu té sau:

o Lién quan t&i nguoi choi: (i) xung dot xay ra giira nhitng ai hay 1a nguoi choi nao
va (ii) dit liéu mo ta quan trong lién quan dén tinh toan vé nhitng nguoi choi d6

o Lién quan t6i yéu t6 chién luogc: (iii) nhitng ngudi choi ndy ¢6 nhitng hanh dong;
gi khong xay ra xung dot va nhirng hanh déng gi xay ra xung dot, (iv) cac hanh
dong nay cé rang budc nao lién quan t6i viée xay ra xung dot vé loi ich giira
nhing ngudi choi trén, day 14 phan lién quan trye tiép nhat véi van dé xung
dot trong cac bai toan. Céc rang budc 1a cac yéu to khong lién quan téi dir lidu
cua bai toan, n6 lién quan td1 cac yéu td vé luat 1é, su hop ly khi xem xét viéc két
hop céac yéu to lai v6i nhau;

o Lién quan téi ham thudng phat (payoff): (v) vdi cac lya chon ctiia ngudi choi nhu
vay, viéc danh gia 101 giai chung vé tong thé lya chon toan bd ngudi choi s& cd
gia tri nhu thé nao, tiiy vao tinh huéng can tdi thiéu hoa chi phi, ham payoff cho
gi4 tri bé nhat s& cho 10i giai tot nhat hodc tdi da hoa lgi ich, ham payoff cho gia
tri 16n nhat s& cho 15 gii tot nhét.
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Vai cac nghién ctru trong va ngoai nudc trong phan tong quan, co thé thay ré'mg cac
yéu t6 (i) (ii) (iii) (v) déu thuong dugc mé ta qua cac thanh phan ctia mé hinh biéu dién
hinh thirc trong phdn 1.2.1, tuy nhién phan (iv) khong dugc mé ta cu thé, trong khi di
li¢u lién quan téi rang bu(_)c cua xung dot trong cac bai toan da nghién cuu (CT1, CT2,
CT3, CT4, CT5, CT6, CT7, CT8) déu chi ra rang dit liéu vé ndi dung xung dot 1a phuc
tap va anh hudng nhiéu t6i chat luong cua két qua cua 10i giai. Néu khong xac dinh cu
thé, nhiéu 16i giai sai van duoc cong nhan khi vi pham cac rang budc vé xung dot. Cu
thé cac dir liéu tir cac bai toan lién quan to1 cac cong b nhu sau:

o Bai toan xung dot trong xep lich thanh toan du 4n: can xem xét t6i sy xung dot
ctia hai chién luoc dé xuat cua chu dau tu va nhém dy an khi cac hoat dong dy an
c6 rang budc tdi nhau, vi du c6 4 loai quan h¢ gitra cac hoat dong nhu FS, FF, SS,
SF, viéc vi pham rang budc khi thay d6i thir tr hanh dong, thay d6i cac mdc
(milestones) s& dan toi chién lugc lya chon 1a sai (CT1, CT5, CT6);

o Bai toan xung d6t trong dau thau nhiéu vong: ngoai cac tiéu chi toi wu, bai toan
nay c6 nhiéu rang budc xay ra gitra cac chién lugc cua cac bén lién quan nhu rang
budc vé mdi quan hé gifta chi dau tr va nha thiu, rang budc vé khung thoi gian
trién khai goi thau, rang budc vé sy hop tac 1au dai giira cht dau va cac nha thau
(CT2, CT7,CT8);

o Bai toan xung dot trong phuong thirc xtr 1y rii ro: ¢6 cac rang budc vé xung dot
nhu viée lya chon giai phap xir 1y ctia nhom cac rai ro khéng duoc nam trong
nhom cac giai phap c6 xung dot néu khong phuong thirc Iya chon s& khong thé
thuc hién duoc, cac rii ro khong c6 xung dot nao sé bi loai bo trong thuit toan
(CT4, CT5);

o Bai toan xung dot trong can bang ngudn lyc: c¢6 cac rang budc vé viee dap tng vé
thoi gian lam viéc cua nhan su déng thoi nhiéu don vi, viée thuc hién nhiéu k¥
nang khac nhau dong thdi cho nhiéu chuyén mén, nhiéu nhan sy dugce chon nhung
nhiéu nhan su khac khong lam gi mic du két qua chat luong téng thé phuong an
1a cao nhat (CT3).

Tu CaC phén tich trén, luan an dé xuat dic diém cac bai toan xung dot da dugc giai

quyét gom hai dic diém chinh vé dir liéu bat budc phai co trong mo ta bao gdbm:

o Nhiing dic diém dit liéu chung can c6 ctia xung dot: 13 nhitng dit liéu mo ta day
du cac thong tin vé dbi tuegng ciia bai toan xung dot, chién luge cta cac bén tham
gia xung dot, va dit liéu dau riéng biét theo tirng bai toan lién quan téi tinh toan
ra gia tri payoft cho tung d6i tuong, tir 46 1am co s¢ dé tinh toan ra gid trj thich
nghi cua diém céan bang Nash. bac diém chinh nay lién quan téi cac myc dit liu
can co phan tich ¢ trén bao gom cac muc (i), (i1), (ii1), (v);

o Rang budc vé xung dot: bao gom cac diéu kién dé xac dinh phwong an lya chon
cho bai toan la ding hay sai, néu diém can bang Nash tim dugce vi pham cac rang
budc nay, vy diém can bang Nash hay chinh 1a loi giai can tim 1a sai. C4c rang
budc xung dot thuong khong dung dé danh gia do tot cua 161 giai, hay con goi 1a
gia tri thich nghi ctia dap 4n (fitness) ma chi dé quyét dinh dap an 1a ding hay sai,
dic diém nay lién quan t6i dit liéu can co da phan tich & trén 1a (iv).

Vi du déi v6i xung dot trong Bai toan Xép lich thanh toan du an, théng tin va cac dic
diém cua xung dot dugc biéu dién nhu sau:
o Céc rang budc vé xung dot bao gém: Rang budc vé thir tu gitra cac nhiém vu du
an, khi xép lich phai dam bao khong vi pham nhing thtr ty mang tinh bat budc
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o Dit liéu vé xung dot bao gom:
- Sb lugng cac nhiém vu
- Thoi gian, nhan su thuc hién nhiém vy
- Ty suit ngan hang, tién lwong cua nhan sy

2.1.2 Lwa chon ky thuat giai quyét xung dét

Theo nhu phan 1.1.2, trong PMBOK [1] ¢6 5 k¥ thuét dé giai quyét xung dot va mo
hinh Thomas-Kilmann [33] cling dua ra 5 vi tri ciia mdt ngudi trong cudc ban ludn hoac
xung dot. Nhitng vi tri nay dai dién cho cac hanh dong thay thé cic c4 nhan thuc hién
trong cac tinh hubng nhu viy. Mot s6 chuyén gia quan 1y du 4n d3 néu ra rang chi c6 2
hudng tlep can khi tranh luén hodc xung dot:

o Tlep can mém (soft approach), khi ban khong thé thang,

o Tiép can cung (hard approach) khi ban thoa hiép rit it.

M6 hinh Thomas-Kilmann dat ra 3 vi tri nita va giup khuyén khich su tham gia dé
xem x€t cac giai phap tu cac bén dé dua ra duoc su théng nhat. Cac vi tri tranh né, hop
tac va thda hiép da dua ra su thay thé cho 2 vi tri cuc doan va c6 thé tao nén xuét phat
diém kha quan cho cudc tranh luan. Trong mot vai truong hgp md hinh Thomas-
Kilmann [34] st dung dé danh gia mirc 4o quan trong cua van dé dang thao luan va
quyét dinh xem c6 thé dat duoc nhiéu hon néu dong ¥ voi mot giai phap dugce dé xuat
hay bo thoi gian tim mot cach giai quyét tan dong boi tit ca moi nguol. Neu van dé nho,
n6 c6 thé tu giai quyét theo thoi gian va cach tlep can tranh né c6 thé 1 t6t nhat. Néu c6
mot chu dau tu cuong quyét v0i cac quan diém cta minh va it quan tam to1 quan diém
ctia nguoi khac, s& dé hon néu dé cho chu dau tu d6 thang. Néu dé mot nguoi thing
trong mot tinh hudng thi n6 c6 thé mang lai nhiéu loi ich hon trong tuong lai.

~M
o] .
o Hop tac
s 3 Canh tranh TR
e > . » P Muc tieu: cac ben deu chien
+ 3 Muc tieu: chien thang .
c o thang
g
0
M
na ? L.
5 Thoa hiép
LM
S Muc tiéu: Tim ra mot giai
< phdp trung gian
5
£ c
e
~Q - i - -
£ b Ngan can Thich nghi
e ‘% Muc tiéu: tri hoan Muc tieu: nhuang nhin
n.:% U
“:8 %J
= Khong hop tac  c—————————)  Ho'p tac

Co gang théa man yéu cau cla ngudi khac
Hinh 2.1: Chién lwoc quan 1y xung dét (mé hinh Thomas-Kilmann) [34]
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Mot khi chung ta lam chu dugc nhirng vi tri va cach tiép can khac nhau nay, chung ta
cd thé nghi dén nhimg cach tiép can thich dang hon (hoic ap dung dong thoi nhiéu cach
tiép can) trong ting truong hop cua du 4n. Ngoai ra, ching ta ciing c6 thé nghi ra nhing
cach k¥ thuat cua riéng minh va 1am sao thay d6i né néu can.

Theo Thomas-Kilmann, ky thuat khé nhat nhung tot nhat cho xung dot vé tong thé
chinh 12 k¥ thuat Hop tac (Collaborating) nham muc tiéu cac bén déu chién thang (win-
win). Dy ciing chinh 13 ¥ tudng cua Iy thuyét tro choi, trong viée xem xét cac giai phap
dé cac tranh chap xung dot thanh viéc hop tac. Ngoai ra viéc thoa man diéu kién cac bén
déu chién thing twong dwong véi viée tim ra diém cén bang 1a diém ma tai d6 cac bén
déu chién thing. CO thé di tdi cac phan tich chinh rang:

o Phuong an phu hop dé giai quyét xung dot trong quan ly dy an la Hop tac;

o Cb thé dung Ly thuyét tro choi dé mo ta cac giai quyét van dé hop tac cua xung

dot, phuong an lya chon cudi cung cho van dé chinh 13 diém can bang Nash.

Rang budc
vé xung dot A
M6 hinh GT chyratre;‘ [é),fs
L va NE b
Dt liéu vé i
xung dot

4

Hinh 2.2: Gidi phdp théng minh tro gitip viéc ra quyét dinh cho nguwoi quan 1y

Trong Hinh 2.2 13 m6 hinh ludn an dé xuat vé viéc xur 1y xung dot, trong mo hinh nay
cac xung dot hién tai dugc xur ly theo kinh nghiém cua chuyén gia, ngudi quan 1y nay
dugc phan tich va ap dung dé chuyén sang mo hinh Iy thuyét tro choi dé tim ra diém can
bang Nash — diém cén bang ma cac ddi tugng choi déu hai 1ong va dong y hop tac thay
vi tranh chap. Tir d6, ap dung vao cac giai thuat toi wru dé tim ra giai phép, trg gitip cho
viéc ra quyét dinh.

Lua chon phuong phap Hop tac cho xung dot 1a phuong an t6t nhat theo Thomas-
Kilmann va théng thuong kho tim ra giai phap dé lam diéu nay, tuy nhién sy tng dung
Ly thuyet tro choi va can bang Nash vao 1a mot phuong an hiéu qua. Vi hé trg giap
quyét dinh x4y dung duoc theo mé hinh luan 4n dé xuét, s& gitp ich cho viéc ra quyét
dinh cho xung dot hi€u qua hon, thong minh hon, mang lai 1gi ich cho ngudi quéan 1y du
an, chu dau tu dy an cling nhu chat lugng toan du an.

2.1.3 Vai tro cta cha dau tw trong xung dot

Mot dy 4n trong bét ky linh vuc nao ciing déu thudc va nam trong mot t6 chirc xac
dinh, trong d6 vai tr6 cua chu dau tu dy an c6 thé hiéu nhu 14 c4 nhén, hoic to chuc tra
tién dé thyc hién du an, hodc 1a mét tap thé duoc giao trach nhiém cao nhat vé dyu 4n véi
ngudi hodc t6 chie dau tu, tra tién. Véi vai tro chiu trach nhiém cao nhét vé tong thé du
an nhu vay, chu dau tu 1a tén goi chung, co thé dich theo cac nghia khac nhau theo thut
ngir t1eng Anh bao gdm: investor, sponsor, owner, project owner. Theo PMBOK [1],
cha dau tu dy an thudng 1a khic v6i ngudi quan 1y dy an trong thyc té khi ma ¢ phan
cong trach nhiém rd rang va chuyén biét héa chuyén mén. Chu dau tu tra tién dé thué
hoic giao trach nhiém cho ngudi quan Iy dy 4n c6 nhiém vu quan ly toan bd ngudn luc
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va hoat dong du an dé dat dugc muc tiéu du an da dé ra [1]. Voi goc d6 nhu vay co thé
thay 1a quyén loi va trach nhiém cia chu dau tu nam & thir hang cao nhat néu xét theo
cap bac trach nhiém trong mot du an, cing co thé coi quyen loi va trach nhiém cua chu
dau tu thay mat cho toan bd du an. Do do, n6 cling c6 nhiéu khac biét so véi quyen loi
va trach nhiém cua ting déi turong hodc tham chi mot nhom ddi twong thude du 4n.

Theo cac nhan dang vé loi ich trong du an ctua Houston Jr. [24], khai niém loi ich
(benefit) trong quan 1y du én khong chi hleu theo nghia 13 tién, ngoai ra con nhiéu yéu
t6 khac lién quan toi khai niém loi ich ma can phai xem xét toi mot cach téng thé nhu:
su hiéu qua ciia du an, rii ro hay anh hudng cua dy an gay ra, danh tiéng, trai nghiém
ngudi dung, chit luong san pham, thi phan thi trudng, quan hé véi cac dbi tac, kinh
nghi¢m.

Theo PMBOK [1], mét trong nhirng hoat dong quan ly xuyén sudt cua du 4n d6 1a
1ap va theo doi ké hoach vé loi ich chung cta du an (project benefit management), trong
d6 nguoi thy huong vé loi ich, 1a ngudi co quyen loi trach nhiém lién quan t6i tong thé
toan b hoat dong du an, ciing chinh la chu dau tu du 4n. Vi vay c6 thé néi rang, tat ca
cac hoat dong dién ra trong du 4n déu phai cAn nhic téi khong chi loi ich tai thoi diém
d6, va cho nhirng ddi trong lién quan ma can phai can nhic t6i 1oi ich toan cuc, tong thé
ctia du an dé dam bao du an duoc dién ra thanh cong.

Theo cach khac, néu khi xem xét mot van dé trong du an ma khong xem xét toi loi
ich tong thé ciia du an s& khong théa mén dugc céc tiéu chi ndm trong ké hoach vé loi
ich chung cta du an. Tac gia Agnar Johansen, 2013, trong nghién ciru vé danh gia loi
ich ctia chil du tu ciing da chi ra sy quan trong khong thé thay thé ctia nhan t6 chi dau
tu [25]. Trong phan tich anh huong va loi ich cha dau tu tir kinh nghiém hon 15 nim
trong linh vuc danh gia cic van dé bat on ctia dy an va rui ro, tac gia da chi ra rang:

o Vai tro cia chu dau tu vé dinh hudng muc tiéu va xir 1y cac van dé bat on cua du

an 12 khong thé thay thé, va con quan trong hon moi nguoi nghi vé no;

o Loi ich va co hoi cta du 4n dugc dam bao néu co sy xuit hién va tham gia cua
cha dau tu trong cac hoat dong quan 1y.

Xung dot trong quan ly du an cling thudc vé van dé gay bat on trong du an, va hoan
toan can thlet phai xem xét dén yéu t6 chu dau tu du xung dot trong dy an do co lién
quan tryc tiép t6i chu dau tu hay khong. Tir viéc tim hiéu cac nghién ctru lién quan t6i
linh vuc ndy va cac phén tich trong phan 1.4 cho thiy rang:

o Céc xung dot ¢6 lién quan t6i chu dau tw (nghién ciru vé bai toan xép lich thanh
toan dur 4n) c6 xem xét toi vai trd cua chu dau tu, tuy nhién theo danh gia thi
nguyén nhén 1a do chinh ch du tu 13 tac nhan lién quan tryc tiép toi xung dot;

o Céc nghién ciru trong va ngoai nudc khac cho t6i thoi diém hién nay déu chua dé
cap toi vai trd khach quan cua chi dau tu trong méi lién hé v6i xung dot dé dam
bao dugc lgi ich chung cua dy an.

Vi vay can thiét can co cac phuong phap téng quan mo hinh 16p bai toan vé xung dot

c6 thé khic phuc duoc cic van dé trén.

2.1.4 Phan loai xung dét c6 va khéng c6 cha dau tw

Dua theo nghién ctru caa Thamhain, Wslemon va Posner vé xac dinh cac xung dot
dién hinh trong van dé quan 1y du 4n, cic xung dot duogc phan loai theo nguyén nhan
xay ra xung dot [33]. Dua trén danh sach cac xung dot dién hinh nay st dung phan loai
dira theo mdi lién hé tryc tiép ctia chu dau tu ta c6 Bdng 2.1.

Bdng 2.1: Phdn loai xung dot theo sw lién quan tryc tiép téi chi dau twe [33]
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Mo ta xung dot C6 | Khong
chu | cé chu
dau tu | diu tu
Xung dot giira cac diéu kién xép lich thuc hién du an X
Xung d6t trong lich thanh toan du an X
Xung dot giira ké hoach va cac hoat dong quan 1y du an khéc, vi
du: chi phi, thoi gian, nhan sy, cac ngudn luc... X
Xung dot giita cac thay doi
X
Xung dot trong viéc phan cong thuc hién tac vu X
Xung d6t gitra c4c yéu t6 rang budc cua tac vu dy an X
Mirc d6 uu tién cua ting loai nhiém vu khong dugc xac dinh rd X
Xung dot gitta mic do uu tién khi trién khai cac phuong phap xur X
ly rui ro
Xung dot trong phan cong vai tro thuc hién dyu an va nang luc X
Xung d6t trong phan bo nQUOn lyc du an X
Xung dot trong dau thau nhiéu vong X
Xung dot gitra cac kénh lién lac X
Xung dot gitta do phure tap cdng nghé va thoi han hoan thanh du X
an
Xung d6t gitra nang hec nhan vién va cdng nghé du an X
Xung dét gitra cdng nghé va qua trinh dao tao X
Xung dot gitra cac phuong thic quan 1y du an X
Xung dot gitra cac nhiém vu cua bd phan thuc hién du an X
Xung dot vé quy trinh thyuce hién du an va téc do thuc hién du an X
Xung dot giira cac chuan &p dung du &n X
Xung dot gitra muc tiéu cua nha dau tu X
Xung dot gitra ban quan ly va cac thanh vién thuc hién du an X
Xung d6t gitra cac thanh vién dy an X
Xung d6t gitra kinh nghiém dy &n va chi phi tra luong thanh vién X
Xung dot trong phan bé chi phi dy &n X
Xung dot trong quan ly tai chinh va cac thay doi cua dy an X
Xung dot Ve quan 1y tai chinh va chat luong du an X
Xung dot vé quan 1y tai chinh va dao tao ngudn lyc nhan sy du 4n X

Nguyén nhén ciia viéc phén loai di dugc trinh bay trong phdn 2.1.3 vé vai trd ciia chu
dau tu trong cac van dé xung dot cua du an, vi vay viéc trinh bay vé cac minh ching
cho tinh kha dung cua moé hinh trong ludn an ciling s€ can cu theo cach phan loai nay.
Cu thé, luin 4n sé& lya chon hai bai toan trong phan loai thir nhat 1a bai toan c6 su co6 mat
tryc tiép ctia chil dau tu, va hai bai toan thudc vé phan loai thir hai, dong thoi bén bai
toan nay thudc vé 4 nguyén nhan khac nhau theo phan loai cia Thamhain, Wslemon va
Posner [33] dé ¢am bao tinh da dang cia mo hinh.

Bén canh d6, tir viéc phan loai lai nhur trén c6 thé thay rang da phan cac xung dot xay ra
trong du an thudc vé loai khong co su lién quan téi cha dy an, tuy nhién nhu da phan
tich tai phan 2.1.3, vai trd cua chu dau tu trong bat cir vin dé& xung dot ndo 1a rat can
thiét. Vi nhiing 1y do trén, cho thay rang can phai c6 mot giai phap chung cho céac bai
toan xung dot dé tranh bo sot viée tinh toan loi ich chung cua du an (hay dugc coi la lgi

Trang 45



ich cua chu du an) trong viéc tinh toan loi ich cia cac tdc nhan thanh phan cua du an.
bicu do cling khang dinh dugc tam quan trong cua mo hinh biéu dién dugc trinh bay
trong cic phan sau

2.2 Phan tich m6 hinh biéu dién theo ly thuyét tré choi

2.2.1 Céac md hinh biéu dién |y thuyét tro choi

Trong Phdn 1.4 d& cap toi cac nghién ciru tiéu biéu vé Iy thuyét tro choi va cac ung
dung, dac biét la nghién ciu vé ap dung nghién ctru tro choi trong cac van dé lién quan
toi quan ly du an. Pé nghién ctru vé cac mo hinh biéu dlen ma céc tac gia da st dung,
phan nay s& trinh bay danh gi4 vé moé hinh biéu dién vin dé cua cic nghién ciru do, co
thé tong két lai mot s6 ndi dung sau:

(@)

(@)

Trong [11], céc tac gia khong dé cap t6i mot mo hinh toan hoc ndo va hoan toan
chi dién giai van d¢ bang 10i;

Trong [12], khong c6 md hinh trd choi duoc gisi thidu nhu mot khéi thong nhat,
thay vao d6, tirng bo phan riéng ré duoc gigi thiéu & nhiéu phan khac nhau cua
nghién ctru nhu 1a: tap J = {1, ..., n} cac cong viéc, tdp M cac may, lich thuc hién
gom 2 thoi gian 12 S, Cj ;

Trong [23] khong dién giai mo hinh trd choi ma gi01 thiéu luén mo hinh cua can
bang Nash gom G diéu kién va G nguoi choi, va dé xuit mé hinh Can bang Nash:
(%,y) € E x F v6i E, F 1a 1a cac khong gian tim kiém;

Trong [13], cac tac gia su dung gia tri Shapley, va ciing khong c6 m6 hinh nao
dién giai cy thé, trong tung phan cta nghién ciu dé cap toi cac yeu t6 cua bai toan,
tuy khong néi 1& cu thé nhung ban chat 1a thanh phan cta trd choi, bao gom: tap
hop O vé nhiém vu, cong viéc, lich trinh thyc hién (c6 thé hiéu la chién lugc) C,
ham lg1 ich Pp;

Trong [14], c4c tac gia c6 gidi thiéu mo hinh tro choi cho bai toan xép lich dudi
dang nhu sau: G = {S,, Sy = S,; ue(So, Se), uc(Sy, S.)}, trong d6 Sy, u, 13 chién
lugc va ham payoff lién quan t&i chu dau tu, S,, u, 1a chién luoc va ham payoff
lién quan toi doi dy an. Tuy nghién ctru c6 dé cap téi can bang Nash tuy nhién
khong chi ra mé hinh két qua cta van dé 1a can bang Nash duogc biéu dién ra sao;
Trong [15], cac tac gia dé xuat 2 loai md hinh cho 2 tro choi hop tac va trd choi
khong hop tac. Gidng nhu hau hét cac nghién ctru ¢ trén, nghién ciru c¢6 dé cap vé
mo hinh nhung déu khong c6 mot mo hinh toan hoc cu thé, nghién ctru s dung
mét do thi G, (N, &,) dé m6 ta van de bai toan;

Trong [16], cac tac gia khong dé cap vé mo hinh, ngoai viéc giai thich vé bai toan,
nghién ctru di cu thé vao viéc phan tich ddc diém cua bai toan dé chon ra loai bai
toan Iy thuyét tro choi dé ap dung vao. V& mit k¥ thuét, nghién ctiru c6 nhic t6i
cach tinh todn ham muc ti€u ctia bai todn (objective function);

Trong [37], cac tac gia dinh nghia bai toan nay thudc dang tro choi hop tac, tuy
nhién nghién ctru di vao thang viéc ap dung cac giai thuat t6i wu vao bai toan.
Thanh phn cua tro choi dugc nhic dén duy nhét d6 1a cach tinh ham loi ich;
Trong [30], c4c tac gia dé xuat mé hinh tro choi cho xung dot vé hop dong duoc
biéu dién dudi dang: G = (M, A, U) gom 3 thanh phﬁn la: tap nguoi choi M, tap
hanh dong A, va tap cac ham loi ich U. Tuy khong dé cap toi can bang Nash nhung
céc tac gia dua ra ham Prmax sit dung cho viéc tim kiém két qua t6i wu cua tro choi.
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So v6i mot s6 nghién ctru trén, cing véi nghién ctru [14], nghién ctru nay da dua
ra mo hinh tro choi day da hon.

Ngoai ra, phan tich cac nghién ctru tiéu biéu khac c6 mé ta va tmg dung mé hinh ly
thuyeét tro chot, c6 the tong két mot s6 ndi dung nhu sau:

(@)

Trong [38] tuy rang c6 dé cap toi khai niém mo hinh trong tiéu dé, tuy nhién noi
dung cu thé ctia nghién ciru di vao phan tich cac nghién ctru khac lién quan toi ly
thuyét tro choi, nghién ciru ciing chi ra mét s6 nghién ctru khac c¢6 ap dung 2 loai
mo hinh chu yéu 1a: normal-form va extensive-form, cing véi d6 mé ta cac nghién
ctru tng dung céc loai bai toan trd choi khiac nhau. Trong nghién ctru khong dé
xuat mot mé hinh nao cu thé cua tro choi dé ap dung cu thé vao chinh bai toan;
Tuong tu nhu bai bao [17], trong [35] tac gia gidi thiéu mo hinh tro choi dudi
dang nhu sau: M6 hinh 1y thuyét tro choi cho bai toan 1a mot bo dir lidu gom 3
thanh phan (N, (4;);en, (W) ien), trong d6 N 13 tap nguoi choi, Ai 14 tap chién lugc
cua nguoi choi i, Ui 1a ham payoff cho nguoi choi i. Ngoai ra nghién ctru chi ra
mo hinh cta diém can bang Nash dudi dang (a3, a3, ..., a}), ngoai ra dinh nghia
cac rang budc cua can bﬁng Nash dua trén ham lgi ich uj;

Trong [18], c6 tén got gibng voi cac nghién ctru trong luan an. Nghién ctru chi
dua ra mo ta 1y thuyét cta van dé, gidng nhu cac nghién ciru trude d6, chu yéu tap
trung vao thudt todn mo ta 4p dung vao mo hinh bai todn va phan tich loai bai toan
sir dung. Céc tac gia dé xuét cong thire tinh ham loi ich: u; = (PS; x PS,). Tuy
nhién nghién ciru ciing c6 d& cap tdi mo hinh ciia can bang Nash.

Véi viéc tim hi€u cac nghién ctru hién cd, va vdi cac phan tich ¢ trén, c6 the di téi
két luan la cdc mo hinh trén chua phu hgp véi dac diém cua bai toan Xung dot trong
quan ly du 4n ¢ cac yéu to sau:

(@)

(@)
(@)

Nhiéu nghién ctru chi mé ta vé viéc ap dung Iy thuyét tro choi, can thiét phai co
mot mé hinh cu thé biéu dlen tro choi va cac thong tin vé bai toan;

Véi cac nghién ctru c6 dé xuat md hinh thi biéu dién véi cac ky phap khac nhau;

Céc md hinh d6 thuong chi dé cap trd choi voi 3 thanh phan: ngudi choi, chién
lugc, ham loi ich va nhu vay néu ap dung vao thi thiéu di thong tin vé rang budc
hoic dit liéu vé xung dot;

Khi xét van dé xung dot ciia du 4n thi yéu t6 quan trong can phai tinh dén rd rang
la xung dot s€ anh huong ra sao t61 du an. Trong cac loai xung dot dugc liét ke,

c6 thé chia thanh: (i) xung dot 6 lién quan truc tiép t6i dy an va (i1) xung dot chi
giita cac ddi twong thude du an. Cac nghién ctru thudc loai (ii) déu chua xét téi
dic diém loi ich cta du 4n (nhu trong phan tich muc 2.1.3).

Va do cac van dé nhu vay, khi ap dung vao 16p bai toan xung dot trong quan 1y du an
s€ dan tdi1 cac van dé sau:

(@)

Viéc mo ta cac van dé khong dong nhét va kho c6 thé phan dinh tinh chinh xac va

day du ctia mo hinh

Khi x4c dinh thiéu céc dit liéu can thiét dé tinh toan thi dan toi:

- Viéc chuyén doi tir md hinh va kién tric phan mém khong hop 1y

- Nhiéu kha nang viéc tinh toan két qué s& bi sai léch vi phan lap trinh tinh toan
s& thiéu dir liéu dan toi khong thé tim duoc gidi phap cho xung dot — la diém
can bang Nash ma tit ca nguoi choi déu chién thing

- Khi cac tac gia khac mudn phat trién hodc chinh tic gia sau mot thoi gian dai
quay lai nghién ciru niy s& gap khé khan khi tim hiéu va phat trién nghién ciru
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2.2.2 Phan loai van dé theo dang bai toan ly thuyét tro choi

Tir dic diém cua bai toan xung dot néu ra trong muc 2.1.1 va myc 2.1.3, va dic diém
cua cac 16p bai toan ly thuyét tro choi gidi thiéu tai phan 1.2, ¢d thé di téi phan tich vé
su phu hgp cua I6p cac bai todn xung dot trong quan ly du &n vai I6p bai toan cua ly

thuyét tro choi nhu trong Bang 2.2.

Bang 2.2: Phan logi bai todn Xung dot theo logi bai toan Ly thuyét tro choi

Loai bai toan Ly
thuyét tro choi

Phan tich dic diém

Trd choi ddng
thoi va trd choi
tuan tu

Lép bai toan xung dot c6 nhiéu dang va nhiéu cach thac thuc
hién chién luoc khac nhau, trong d6 thuong 1a két hop ca dong
thoi va tuan tu. Vi vay dé chia thugc vé 1 trong 2 loai nay la
khéng phu hop.

Trd choi ddi xang
va bat doi xtirng

Lép bai toan xung dot thuong cé nhiéu hon hai ngudi choi, ¢o
nhiéu rang bugc va tham so, vi vay dé xép 1dp bai toan xung dot
vao loai nay la khong phu hop.

Trd choi co tong
bang khong va tro
choi ¢6 tong khac
khéng

Vi co nhleu tham sb va rang bugc, hé théng chién lugc phuc tap
vi c&c van dé cua quan Iy du an lién quan toi nhiéu yéu tot khac
nhau. Vay nén co thé xép 16p bai toan xung dot thuoc vé loai tong
khac khong.

Tro choti thong tin
hoan hao va tro
choi thong tin
khdng hoan hao

Hau hét cac bai toan cua ly thuyét tro choi 13 loai théng tin khéng
hoan hao, va I6p cac bai toan xung dot ciing thudc loai nay khi
ma cac doi twong cua xung dot khong thé biét toan bo lva chon
cua ddi tugng khic trudc

Tro choi hop tac
va tro choi khong
hop tac

Vi cac ddi tugng trong trd choi co sy xung dot 1an nhau, cac rang
budc vé xung dot nay chinh la két noi dé quyét dinh chién lugc.
Vay nén I&p cac bai toan xung dot chinh 1a loai tro choi hop tac

Nhu vay c6 thé két luan rang, vé phan loai md hinh Iy thuyét tro choi cho 16p céc bai
toan xung dot cua quan Iy du &n s& thuoc vé cac phan loai sau:

o Loai tro choi c¢6 tong khéac khéng;

o Loai tro choi thong tin khong hoan hao;

o Loai tro choi hop tac.

Mo hinh 1y thuyét trd choi théa man dugc cac phan loai trén thuong 1a mot tap gdom
3 dit liéu chinh: nguoi choi, chién luge va ham payoff cho chién lugc dung trong viéc
danh gia viéc lya chon chién lugc. M6 hinh nay twong déng véi nhidu nghién ctru hién
nay. Cu thé mé hinh 1y thuyét tro choi dugc lwa chon dé mé rong da duogc trinh bay
trong muc 1.2.1 va mod hinh can bang Nash st dung trong viéc tim giai phap cho mé
hinh 1y thuyét trd choi duoc mé ta tai Cong thirc 1.1.

Cung véi do, trude khi thyc hién viée chuyén do6i trong Hinh 2.2, viéc chuan bi va to
chue dir liéu can phai dam bao cac ti€u chi sau dé dam bao rang He thdng thong tin ra
quyét dinh c6 du thong tin can thiét tir mé hinh de giai bai toan, néu khong nhu vay, du
mo hinh ¢6 dam bao dugc chat lugng va yéu cau thi bai toan xung dot ciing khong thé
giai dugc. Cac tiéu chi cua md hinh ly thuyét tro choi va can bang Nash chuyén d6i sang
can co:

* Phén anh dugc loi ich trong khai ni¢ém win-win cua céc ddi tuong xdy ra xung dot
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= Phan anh duoc loi ich cta chu dau tu nhu phan tich ¢ trén, vi du cac ddi trong cua
xung dot khéng bao gdm du an, tuy nhién cac dbi tuong nay ciing 1a thanh phan
ctia du 4n, va myc tiéu win - win cudi cting van 1a dam bao c4c rang budc cua du
an nhu trong muc 2.1.1 da néu
= M® hinh Iy thuyét tro choi can mang day du thong tin dé 1am dau vao cho cac giai
phap thuat toan dé dam bao dugc tinh ké thira ctia cic nghién ctru khac khi sir dung
mo hinh nay, ddm bao ring dir liéu cho thut toan la ddy du va giai dugc
Vi vdy trong phan tiép theo cta nghién ctru nay, ludn an s¢ dé xuat mo hinh Iy thuyét
trd choi cho 16p cac bai toan xung dot, giai quyét duoc cac van dé di néu trén.

2.3 Xay dwng Unified Game-Based Model mé hinh héa xung dét

2.3.1 Dé xuat cau tric cta xung dét trong méd hinh

Dé xay dung nén cau trac théng tin cua cac thanh phan trong xung dot va dugc biéu
dién trong mo hinh, cau tric dua vao cac phan tICh trong cac phan trén. Tur do, ludn an
xac dinh cac thong tin lién quan téi xung dot can c6 dé co thé trén do ap dung cac giai
thuat dé tinh toan. Cau tric cta xung dot bao gdm thong tin vé phan loai cua xung dot
trong quan ly duy an, moO hinh ly thuyét tro choi va cac thong tin can truyén tai clia xung
d6t bao gom loi ich cta chu dau tu.

Trong qua trinh tim hiéu dé co thé di t6i dé xuat gidi thiéu trong cac phan sau, luan
an da thue hién nhiéu dé xuat vé mo hinh bai toan xung dot cho ting bai toan khac nhau
v6i cac cau triac khac nhau.

Céc thir nghiém dugc mo ta trong cong bd nhu sau:

Céng b6 CTI

Nghién ctru vé xung dot trong thanh toan du 4 an, cong b trong CT1 vé bai toan xep
lich thanh toan dy an, c6 sir dung giai thuat di truyén co ban (khéng ap dung cac cai tién
hodc cac phién ban khéac). CAu tric cia xung dot dugc mo ta véi cac thanh phan S, la
tap chién lugc cua chu dau tu, F, 1a sy khac nhau vé lgi nhuén gitra thuc té va du kién,
S. 1a tap chién luoc cia nha thau du an, F. 12 loi nhuan rong (net benefit) cia nha thau.

Céng b6 CT2

Nghién ctru vé xung dot trong dau thau nhiéu vong, cong bd nay dé xuat dit liu cia
bai toan bao gém cac thong tin: S, 1a tap chién lugc cua chu dau tu, F, 1a ham loi ich
ctia chu dau tu, S. latap chién lugc cta nha thau du 4n, F, 1a ham lgi ich cua nha thau.

Céng b6 CT3

Nghién ctru vé bai toan cin bang ngudn luc c6 sir dung mé ta dit liéu cta bai toan
gdm: tip ngudi choi by,b,,...., by, chién thuat nguoi choi P; = (Piq, ..., Py), va ma trin
payoff M, cac gidi han tai nguyén a,,a,,...., a, 1 noi c6 thé xay ra xung dot.

Céng b6 CT4

Nghién ctru vé bai toan xung dot gitra cac phuong phap xur ly rui ro, trong nghién
ctru nay dé xuat dir liéu ciia bai toan bao gom: tap cac rui 10 Ro — Ru , tép cac chién
luge cua timg ngudi choi (rai ro) 13 Sij (tij, pij, Cij, dij)) bao gdm cac dit liéu vé thoi gian
xu Iy, mac dg uu tién, chi phi thuc hién, do kho thuc hién. Tap Co — Cm mo ta tap cac
xung dot xay ra trong duy an, va gia tri pi (Cx — Cy) mo ta ham lgi ich cta chién lugc
Iwa chon.
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Phan tich cac céng bo

C6 thé thay rang mo hinh dit liéu trong mo ta tro choi tir CT1, CT2 ¢6 chung dinh
dang vé ky hiéu nhung ¥ nghia c6 khac nhau tai mo ta vé ham loi ich. Tuy nhién v6i mé6
hinh nay, khi tién hanh 4p dung trong céac nghién ciru tiép theo vé xung dot gilta cac
phuong phap xtr 1y rui ro (khi khong c6 su xudt hién cta chu dau tu) thi da gap van dé
do khong thé ap dung dugc. Tham chi rang, cac phuong tuy bién mo hinh trén ciing
khong thé thuc hién dugc. Didu d6 cho thiy su khong tong quat va phu hop cia mé ta
dir liéu nay.

Tai cac nghién ciru tiép theo nham cai tién mo hinh dir liéu can biéu dién va mé hinh
toan hoc md ta, cac cong bd CT3, CT4 di c6 thém nhimng cai tién vé viéc bd sung 3
thanh phan quan trong theo ding dinh nghia chung vé tro choi trong 1y thuyét tro choi
d6 1a: ngudi choi, chién lugc va ham payoff [35]. Tuy nhién cach biéu dién va mo ta
chua duogc khai quat. Tir cac phan tich trén tai cac cong bd CT5 dé xuat mo hinh dit liéu
va md hinh toan hoc cua xung dot trong quan 1y du an, va duogc ap dung vao trong cac
nghién ctru tiép theo thanh cong.

Cac cong bd di cho thdy nhiing phén tich vé thong tin xung dot ctia ludn an 13 chinh
xac va kha nang ap dung cao. Viéc tinh toan dé tim ra dap an ctia cac bai toan xung dot
déu duoc thuc hién thanh cong. Cu thé, thong tin cta xung dot trong mo hinh Iy thuyét
trd choi can c6 nhu sau:

o Thong tin vé& nguoi choi dic biét 1a dy an trong bai toan xung dot, trong truong
hop bai toan c6 chil dau tu, 1a cac thong tin vé chu dau tu, con véi cac bai toan
khong c6 chu dau tu, nguoi choi dac biét 1a mot nguoi choi o dai dién 1oi ich cua
toan bg du an. Thong tin mo ta vé nguoi choi dac biét 1a mot tap hop P, gém cac
phan tir p € P, 1a thong tin lién quan t4i viéc tinh toan loi ich ciia toan bo du an
trong ham thudng phat (payoff);

o Chién lugc cua dy an khi xung dot xay ra, thong tin vé chién luge cua dy an 1a
mot tap S, bao gdm cac chién luge sy; € S, trong ddi phod / trong tac véi cac chién
lugc cuia nguoi choi i;

o Ham thudong phat (payoff) tinh toan lgi ich chung ctia du an khi lya chon mot
chién lugc sp; ndo do;

o Thong tin vé cac nguoi choi (khac nguoi choi dic biét) trong bai toan xung dot.
Thong tin mé ta vé ngudi choi 1a mot tap hop P; gdm cac phan tir p € P; 13 thdng
tin lién quan t61 viée tinh toan 1¢1 ich cua nguoi choi nay;

o Chién lugc cia timg nguoi choi (khac ngudi choi dac biét) sir dung | khi xung dot
xay ra, thong tin vé chién lugc cta nguoi choi i 1a mot tap S; bao gom cac chién
lugc sy, € S; trong dbi phé / twong tac véi cac chién luge cua ngudi choi k;

o Ham payoff ciia ngudi choi i khi tham gia phuong an;

o Thong tin v& cc rang budc cta xung dot 1a mot khong gian vecto cac cip xung
dot gitra cac chién luoc cua cac nguoi choi.

2.3.2 Dé xuat mo hinh Unified Game-Based model

Qua phan tich trén vé ndi dung can thé hién trong mé hinh 1y thuyét tro choi, dua vao
ciu tric chung cho cac dang tro choi théng tin khong hoan héo, trd choi hop tac, trd
choi tong khac khong, luan an dé xuit mot mo hinh thdng nhat cho 16p cac xung dot
trong quan 1y du &n, mé hinh dugc c6 tén goi Unified Game-based model dugc biéu
dién duéi dang nhu sau:
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G = ({Py, P}, {So,Si}, {ug, u;}, R°) (2.1)
Trong do:

G: biéu di&n mé hinh cua trd choi

P, : 1a nguoi choi dac biét, nguoi choi nay sé dai dién cho du an, hoac la chu du

an, quan ly du an hoac la nha dau tu, néu trong tro choi khong xuat hién nhitng

ngudi choi trén, ngudi choi dic biét mang ¥ nghia triru twong, sé dai biéu cho loi

ich cta toan bo du an khi so sanh véi cac nguoi choi binh thuong khac

So = {501, e SQjis v SOMO}: tap chién luoc cua nguoi choi dic biét, trong 46 M, 1a

s6 luong chién lugc cua ngudi choi dic biét

Uy: So = R 1a ham thudng phat (payoff function) ctia nguoi choi dac biét tham

chiéu chién lugc cua ngudi choi dic biét sang dang sb thuc

N: S6 lwong nguoi choi binh thudng

P = {py, ..., Di» -, Py} 12 tdp cac ngudi choi binh thuong, thuong 1a cac d6i tuong

c6 xay ra xung dot trong quan ly du an

Si = {Si1) ) Sijs - S, J1 12 tp cAc chién lugc ciia ngudi choi i(1 < i < N) va

M; 14 s6 luong chién luoc cia ngudi choi i

u;: S; = R : 1a ham thuéng phat cua nguoi choi i, tham chiéu chién lugc nguoi

choi i sang 1 gia tri sb thuc

R€: 1a khong gian vector biéu dién tap C cac xung dot caa bai toan, ma mot non-

empty vector ¥ € R€ biéu dién xung d6t gitra K ngudi choi (1 < K < N), ¢ dang

chuan tic cua trd choi (strategic form hoic normal form), # € R ¢4 thé dugc mo

ta nhu sau: {SOk,Spq, ...,sxy}, trong do6 sy, € S, dai dién cho nguoi choi dac biét

(quyén lgi cua dy an) va SpqrSxy € Si,trongdo (1 <p,x < N),(1<q < M,)va

1<sy<M)

Piém can béng Nash cua mo hinh duoc xac dinh nhu sau:

Khi nguoi choi i(1 < i < N) chon chién luoc s; € S;, ta goi s_; € S; 1 chién lugc
cua nhirg ngudi choi khac. Ham payoff cua ngudi choi i €6 thé duoc dién giai nhu sau:
u;(s;,5_;). Tap cac chién luoc S* = (s5, ..., s, ..., S ) duoc goi 1a diém can bang Nash
khiv(s;,s/) € 5", (si,sj) € R, (1 <i,j < N), va:

yi(sf, Sii‘) = ui(si, Sii)' VSi € Si . (22)

biém céan bang Nash chinh Ia giai phap cho xung d6t ching ta can tim. Viéc xu ly

xung dot theo céch thic win - win da dé cap ciing tuong duong vai viéc giai mo hinh ly
thuyét tro choi va tim ra diém can bang Nash cho bai toan.
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Xung doét gilra 2 ngudi choi

8 Payoff clia
7 nguoi choi

Payoff cta chu

Chd dau twv

Can bang Nash

0 0.5 1 1.5 2 2.5 3 35
Ngudi choi 1

Hinh 2.3: Cén bang Nash trong Unified Game-based model

2.3.3 Md ta moét sé6 bai toan dién hinh vé xung dét str dung Unified Game-
Based model

Céc bai toan dién hinh vé xung dot trong quan 1y du an dua trén cac cong trinh da
cong bd cua luan an da duoc mo hinh hoa theo Unified Game-based model. Céc bai toan
nay thudc vé mot s6 phan loai khéc nhau vé xung dot, déng thoi thude vé cae linh vue
quan 1y du 4n cua cac dy an dau tu Cong nghé thong tin khac nhau nhu:

o Quan Iy tich hop: bai toan xép lich thanh toan dy 4n (PSP — Payment Schedule
Problem), thudc vé loai tro choi c6 hai ngudi choi va c6 mit chi dau tu;

o Quan 1y mua sim, d4u thdu: bai toan dau thdu nhiéu vong (Multiround
Procurement), thudc vé loai tro choi c6 nhiéu ngudi choi 1 cac nha thau va cé
mit chil ddu tu ciing 1a mot nguoi choi;

o Quan 1y rui ro: bai toan xung dot gitra cac phuong phap xt 1y rui ro (Risk Response
Conflict), thudc v loai tro choi co nhidu ngudi choi va khong c6 mat chi dau tu;

o Quan ly nhén sy, tai nguyén: bai toan can bang ngudn lyc (Resource Balancing),
thudc vé loai trd choi c6 nhiéu ngudi choi va khong c6 mat chu dau tu.

Cu thé trong ting bai todn, mo hinh d 4p dung va da duoc chiing minh tinh kha thi

va co thé giai quyét duoc nhu sau:
Bai toan xé'p lich thanh toan du an
G = {{Po, Py },{So, 51}, {uo, u1}, R) (2.3)
Trong do,
P, : nguoi choi 1a cha dau tu dai dién cho loi ich cua du an
So = {So1,--Soj--Sox }: tap cac chién luoc cua chi dy an
uy: ham payoff cua chu dy an
P, nha thau 1a don vi thuc hién dy &n
S1 = {S11,--S1j,-- S1u }: tap chién lugc clia nha thau
u,: ham payoff ctia nha thau
R€: xung dot tha tu thanh toan
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Bai todn dau thau nhiéu vong
G = ({Py, P}, {So,Si}, {uo, i}, R€) (2.4)
Trong do:
P, : 1a cha dau tu cua goi thau
So = {So1 »Sojs +» Som, }: tp chién lugc cua chu dau tu, trong bai toan nay chinh
la noi dung M, g6i thau trong vong du thau
uy: Sp = R 12 ham payoff cua chi dau tu
N: S luong nha thau tham gia dau thau 1 hodc nhiéu goi thau
P = {py, ..., i .., Py }: 12 tap cac nha thau tham gia dau thau
Si = {Si1) o) Sijy - i, J1 12 tp cAcC chién lugc ciia ngudi choi i(1 < i < N) va
M; 1a s lugng goi thau nguoi choi i tham gia, chién lugc ¢ bai toan nay cé thé
hiéu 1a chién lugc tham gia m&i mét goi thau
u;: S; = R : la ham payoff cua nguoi choi i,
R€: 1a khdng gian vector biéu dién tap cac xung dot cua bai toan

Bdai todn xung dot giita cac phwong phdp xue ly rii ro

G = ({Py, P}, {S0, Si}, {uo, u;}, R) (2.5)
Trong do:

P, : 1a ngudi choi dic biét dai biéu cho loi ich caa toan b du &n

So = {501, RN IET sOMO}: tap chién luoc cua ngudi choi dac biét, trong d6 M, la

s6 luong chién lugc cua ngudi choi dic biét

uy: So = R 1a ham payoff cua nguoi choi dac biét

N: S6 lwong rai ro ¢ xay ra xung dot

P ={pq, ..., 0, -, pn}: 12 tap céc rui ro co xay ra xung dot

S; = {Su» wees Sijs ...,sl-Mi}: |l tap cac phwong phap d6i ph6 cua ruiro i(1 <i <

N) va M; 1asb luong cic phuong phap xt ly cua rai ro i

u;: S; = R : laham payoff caa rai ro i

R€: 1a khong gian vector biéu dién tap cac xung dot

Bai to4n can bang nguon luc

G = <{P0!P}! {SO’Si}! {uOIui}'RC> (26)
Trong do:

P, : 1a nguoi choi dac biét dai dién cho quyén loi cua chii du tu cta du 4n

So = {s01, s S0 js ...,SOMO}: tap chién luoc ciia nguoi choi dac biét

Ug: Sp = R 12 ham payoff cua chu dau tu

N: S6 luong cac nhém/phong/ban c6 yéu cau vé ngudn lec

P ={py, ..., i ..., pn}: 12 tdp nguoi choi - cac don vi tham gia

Si = {Si1) ) Sijy - i, J1 12 tap cAc chién lugc ciia ngudi choi i(1 < i < N) va

M; 1a s luong tai nguyén nguoi choi i tham gia, chién lugc ¢ bai toan nay co thé

hiéu la chién lugc ding ky st dung 1 loai tai nguyén nao do.

u;: S; = R : la ham payoff cta nguoi choi i

R€: 1a khdng gian vector biéu dién tap cac xung dot cua bai toan

Tir d6 6 thé thiy rang Unified Game-based model ¢6 kha ning ap dung rong rai, phu
hop véi nhiéu phan loai va hinh thai khac nhau cta cac xung dot trong quan ly dy éan,
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1a tién dé quan trong dé thuc hién budc tiép theo 1a 4p dung cac giai thuat t6i wu da muc
tiéu trong viéc tim ra diém can bang Nash.

2.3.4 Can bang Nash cua xung dét

Bai toan can bang 1an dau tién dugc gidi thiéu boi boi H. Nikaido, K. Isoda vao nam
1955 nham muc dich tong quat hod bai toan cin bang Nash trong trd choi khong hop tac
[26]. Bai toan cin bang cac yéu tb ctia van dé néi chung 1a bai toan: tim x* € K sao cho
f(x*,y) =0,Vy € K [27]. Trong d6 K 1a mét tap cho trudcva f: K X K — RIlamot
ham cho truée thoa man f(x, x) = 0.

Bat dang thtc trén duge H. Nikaido va K. Isoda dua ra 1an dau tién nam 1955 khi
tong quat hoa bai toan can bang Nash trong trd choi khéng hop tac [26]. Cu thé, ham
Nikaido-Isoda dinh nghia diém can biang Nash ctia bai toan xung dot trong quan 1y du
an dugc mo ta theo Unified Game-based model c6 dang nhu sau:

n

Focx) = ) (760 = fixlyD) @7)

Trong d6 vecto x[y;] 12 vecto nhan dugc bang cach tir vecto X thay thanh phan x; boi
yi. Ky hiéu K; < R 14 tap chién lugc ctia ngudi choi thir i. Khi d6 tap chién lugc cua trd
choila: K = K, X... X K,. Mot diém x* € K duoc goi 1 diém c4n bang Nash cia trd
choi néu:

fitx") = max fi(x"[y:]), ¥y; € K;, Vi (2.8)

Viéc tim ra diém can bang Nash sir dung song ham Nikaido-Isoda twong duong voi

vi€c tim ra cac f;(x™) sao cho thoa man Cong thirc 2.7.
Trong mod hinh Unified Game- based model, viéc xac dinh loi ich qua cac ham 16i fi(x™)
tuong du’orng v6i cac ky phap vé ham payoff u;. Ham 16 ﬁ(x [;]) cho diém can bang
Nash x* tim duoc tuong duong véi dinh nghia vé u;(s;,s”;) trong Phan 2.3.2 va md
hinh ctia Dario Bauso [35], trong d6 tap cac chién luoc x* = S* = (s7, ..., 7, ..., S5 )
duogc goi 1a diém can bang Nash khi:

v(si,sf) €S (si si) @ R (1 <i,j < N), va:

u;(s/,s2;) = u;(s;,s2;),Vs; €S;

Vi vay theo song ham Nikaido-Isoda trong can bang Nash [61], ap dung vao mé hinh
Unified Game-based model, khi tim kiém duoc gia tri:

f,2) = f(57,9) = {‘=1(u‘i(si*, s1) — u;(s;,s%;)) = 0,,Vs; € S; (2.10)

Trong thyc te, cac diém can bang Nash can phai thoa mén thém cac rang budc khac
va viéc tinh f;(x” ) hay u;(s;,s”;) dua vao nhiéu yéu t6, dit liéu cia bai toan, lac nay
bai toan tim cin bang Nash theo song ham Nikaido-Isoda c6 dang ctiia mot bai toan tbi

vu da muc tiéu va co thé giai quyét bang cac giai thuat tdi vu tién hoa da muc tiéu
(MOEA) [61, 62].

(2.9)

Do d6, ta c6 cac diéu phai chimg minh vé viéc ton tai cta diém can bang Nash trong cac

bai toan xung dot trong quan ly du an nhu sau:

(i)  Co thé khang dinh rang néu céac giai thuat toi uu tién hoa da muc tiéu hdi tu trong
truong hop khi gia tri thich nghi (fitness) cua giai thudt sau mgt hiru han budce lap
chi thay doi trong pham vi nhé hon mdt gia tri £ xac dinh trudce, khi d6 s€ tim duogc
diém can bang Nash thoa man céng thitc 2.9 Va céng thirc 2.10.

(ii) Theo phan tich trong phan 2.1.1, cic bai toan xung dot trong quan 1y du an phu
hop voi dang bai toan quy hoach tuyén tinh v6i nhiéu ham muc tiéu (da muc tiéu).
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Tir t6i vu da muc da muc tiéu quy vé tim phuong an tt nhit dé dat duoc cuc tiéu
hodc cuc dai gia tri thich nghi dya trén cac ham thuang phat cua ting doi tuong:
flx) - min(max)

Tt (1) (i) cho thy rang cac bai toan xung dot trong quan ly du an la co thé hoi tu va
déu t6n tai diém cin bang Nash. Céc bai toan con vé xung dot trong quan ly dy an dugc
gidi thiéu tai phan 1.1.2, phdan 1.1.3 va c¢6 chung dic diém duogc gidi thiéu nhu trong
phan 2.1.1 ciing ton tai diém can bang Nash va c6 thé tim duoc thong qua cac giai thuat
t6i wu da muc tiéu.

2.4 Tiéu két chwong

Trong chuong 2, luén an da thuc hién nghién ctru nhitng ndi dung sau:

Trong phan 2.1, ludn 4n da phan tich vai trd, dic diém cua xung dot trén co s& cac
tinh chét lién quan ti mé hinh 1y thuyét tro choi va c6 thé mé ta thong qua 1y thuyét tro
choi, tir 6 két luan ra nhitng dic diém can thiét can truyén tai trong mo6 hinh & phan
dudi. Tl cac k¥ thuat giai quyét xung dot tir mo hinh ctia Thomas-Kilmann, luan an dé
xudt str dung phuong an tét nhét 1a Hop tac. Phuong 4n nay ludn duoc biét tdi 1a mot
phuong 4n khé giai. Tuy nhién luan 4n ciing d3 phén tich va dé xuat phuong an nay 1a
giai dugc nhd vao viéc ap dung 1y thuyét tro choi va can bang Nash. Ciing trong phan
2.1, luan 4n phan tich vai tro ciia chu dau tu, sy anh hudng ciia chi dau tu trong cac bai
toan xung dot va di t6i két ludn 1a trong bat ctr phan loai xung dot ndo déu can thiét phai
tinh t6i loi ich cta cht dau tu. Cubi cung, tai myc 2.1.4 tién hanh phan loai cac xung dot
dién hinh theo su c6 mit cua chu dau tu.

Trong phan 2.2, luan 4n dd phan tich cdc mé hinh biéu dién 1y thuyét trd choi hién
tai, tir d6 dé& xuat mé hinh biéu dién xung dot phu hop trong phan 2.2.2 va dé xuit mé
hinh cu the biéu dién toan b cac xung dot trong quan 1y du an tai phan 2.3. Khic phuc
nhimg van dé chung lién quan t&i biéu dién va giai quyet cac bai toan xung dot khac
nhau di duoc phan tich trude do, trong phan 2.3, luin 4n dé xuat mé hinh Unified Game-
Based chung cho cac 16p céc bai toan Xung dot trong Quan Iy dy 4n véi céc dac diém
chu yéu sau: (1) théng nhat vé ky phap (ii) c¢6 sy xuat hién cta ngu:(n choi dac biét — dai
dién cho quyén loi cua toan dy an (iii) phan tach cac mo ta vé nguoi choi dac biét va
nguoi choi binh thuong (iv) c6 su xuat hién ctia mé ta vé xung dot. Trong phan 2.4, luan
an su dung song ham Nikaido-Isoda la cac chirmg minh v€ toan hoc, duoc sir dung nhiéu
trong viéc ap dung dé giai quyét Van dé can bang néi chung ciing nhu can bang Nash,
trong do chi ra rang néu giai thuat t6i ru da muc tiéu hoi ty, s& tim ra duoc diém cin
bang Nash.

Lién quan tryc tiép dén noi dung ciia chuong 2, ¢6 01 bai bao da dugc cong bo trén
tap chi Tin hoc va Diéu khién hoc — CT5, va truéc d6 12 02 bai bao khdm pha mo hinh,
c6 tinh dan dét di dé t6i mo hinh 1a CT1, CT2,

Trong chuong tiép theo, luan 4n s& Gmg dung Unified Game-based model trong mot
s6 vi du thudc hai loai bai toan xung dot khac nhau 14 cac bai toan xung dot c6 mit chi
dau tu va cac bai toan khoéng c6 mit chu dau tu dé danh gia thém vé tinh hiéu qua cia
mo hinh.
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CHUONG 3: (PNG DUNG MO HINH UNIFIED GAME-BASED
MODEL TRONG MOQT SO LOP BAI TOAN DIEN HINH

3.1 ’ng dung mé hinh trén cac giai thuat

3.1.1 Cac giai thuat Iwa chon

Trong qua trinh tmg dung m6 hinh vao bai toan, luan an da st dung nhiéu cach thirc
khac nhau dé tim hudng giai quyét hiéu qua, bao gdm cac giai thuat toi wu da muc tiéu
khac nhau cac cong cu khac nhau dé tim ra diém can bang Nash cho xung dét, trong d6
¢6 bao gdm:

o Cong cu MATLAB tich hop trong phan mém viét trén JAVA, cong cu GAMBIT

tich hop trong phan mém viét trén JAVA;

o Giai thuat di truyén (trong bai bao CT01, CT02) viét thir nghiém trén JAVA, PHP

o Giai thuat Fictitious play va hai thuat toan mo rong gdm CFR, CFR+ (trong bai

bao CT3);

o Giai thuat e-Origin, WSM, e-Enhanced, SPEA 1la cac thuat toan m¢ rong dua trén

giai thuat e-Constraint;

o Cong cu MOEA framework véi cac giai thuat NSGA-II, e-MOEA, GDES3,

PESA2, e-NSGA-II, SMPSO.

Nhu d3 phan tich trong muc 1.3.5, cac giai thuat dugc hd tro trong cong cu MOEA
framework thong qua két qua chay thé hién duogc tinh hiéu qua vuot trdi trong thoi gian
thuc thi x4c dinh trude dé co thé hoi tu duge. Cac giai thuat cia MOEA framework c6
cac két qua so sanh da duogc lya chon dya trén céc ti€u chi:

o La tiéu biéu cho cac thuat toan khac nhau duogc hd tro béi MOEA framework;

o HBo tro viéc dinh nghia cac rang budc cho xung dot dé danh gia 101 giai dua ra co

vi pham cac tap xung dot R€.

Thu vién mau Hién thi dau ra

cla MOEA

e Lay dit liéu twr e Lya chon e Kiém tra viéc
JSON thuat toan vi pham rang
e Dinh nghia e Xac dinh budc
tham so bai tham so thuat e Hién thi
toan toan thong tin
¢ Dinh nghia

cac rang budc
e Tu khai tao
tap quan thé

- J N\ J

Hinh 3.1: Trién khai mé hinh trén MOEA framework
Céc giai thuat tién héa t6i vu da muc tiéu nhu da ké trén thudng bao gdm cac budc
1ap cha yéu nhu sau [41, 42, 43, 44]:
a. Khoi tao tap quan thé
b. Lua chon céc ca thé cho vong doi
c. Tién hanh lai ghép / dot bién
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d. Danh gia c4 thé dua trén xép hang, phén loai

Céc bude b, ¢ ¢ trén duge hd tro boi MOEA framework mg dung céc giai thuat t6t
va dugc cép nhat thuong xuyeén, boi vi MOEA framework 1a img dung ma ngudn md,
co cong dong st dung va ho tro dong dao. Cac budc a, d duoc xtr 1y riéng theo ting bai
toan cu thé cua luén 4 an dya trén Unified Game-based model dé dam bao co thé truyén
tai day du thong tin vé mo hinh bao gdm:

o Thong tin vé ngudi choi;

o Thong tin vé chién lugc ngudi choi;

o Céch tinh ham payoff riéng cho ting bai toan va nguoi chot,

o Thong tin vé tap xung d6t R° ma diém can bang Nash khong duogc vi pham.

3.1.2 Phwong thirc thir nghiém

Trong chuwong 3, luin an trinh bay 4 bai toan cu thé va cach ap dung nhu sau:

o Bai toan can bang ngudn luc sir dung thuét toan Fictitious Play trén tmg dung tu

xay dung theo thuat toan

o Céc bai toan toan xung dot trong d4u thau nhiéu vong, xung dot giita cac phuong

phap xtr 1y riii ro, xung dot trong can bang ngudn luc duoc cai dat dua theo MOEA
framework

Céc thuat toan trong cung 1 thuat toan dugc chay lan luot trén cung cu hinh may
tinh, moi thuat toan s& thir nghiém chay lién tuc 10 lan dé so sanh sy hoi tu cua két qua
dua trén gia tri payoff ctia chién lugc lwa chon, ngoai gia tri payoff, cac thudt toan con
so sanh thoi gian chay gitra cac 1an chay cua thuat toan.

Véi cac giai thuat t6i vu da muc tiéu str dung trong luan an, trong cai dleu kién dac
biét ve: tap dir liu, chit luong tap ca thé khai tao, su han ché cua viéc xuét hién cac ca
thé vuot troi (dominated) , ngoai ra, ké ca khi trong truong hop xAu nhat, v4i diéu kién
1y tuéng vé cau hinh may tinh thir nghiém va thoi gian chay thuat toan du dai, dap an
cua giai thuat s€ tiém can dugc véi gia tri hoi tu cua t61 wu Pareto trong mot khoang &
chap nhan duoc [63].

3.2 Lé&p bai toan mo hinh ¢6 chi dau tw

3.2.1 Baitoan dam phan gia trong dau thau nhiéu vong
3.2.1.1  Gidi thiéu bai toan

Péu thau 1a qua trinh lya chon nha thau dé ky két va thuc hién hop dong cung cap
dich vu tu vén, dich vu phi tu van, mua sam hang hoa, xay lap, lira chon nha dau tu dé
ky két va thuc hién hop dong dy 4n dau tu theo hinh thirc d6i tac cong tu, dy an dau tu
c6 str dung dat trén co s bao dam canh tranh, cong bé‘mg, minh bach va hi¢u qua kinh
té [64]. Trong nén kinh té thi trudng, ngudi mua (chi dau tu) to chirc dau thau dé nguoi
ban (cac nha thau) canh tranh nhau. Muc tiéu d6i v6i ngudi mua 1a mua dugc loai ‘hang
hoéa can véi chat luong va dich vu tot nhat cung mirc gia thap nhat. Muc tiéu ddi véi
ngudi ban 1a gianh duoc quyén cung cip hang hoa, dich vu d6 véi gia du bu dap cac chi
phi dau vao va dam bao muc lgi nhuan cao nhat c6 thé. Trong thuc té, ¢4 hai dbi tuong
trén con c6 mot muc tiéu chung d6 1a khong lam mat 1ong d6i phuong, gitt mdi quan hé
lam an, hop tac lau dai.

V& khia canh phap luat tai Viét Nam [38], khong c6 khai niém d4u thau nhiéu vong
(Multiround Procurement) trong quy dinh cling nhu cac van ban chinh quy. Tuy nhién,
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trén thue té cac du 4n 16n no6i chung khong chi & Viét Nam déu cdn mua sim nhiéu hang
hoa, to chirc thanh nhiéu dot va khong chi thuc hién trong mot lan duy nhat. Pbi véi cac
du an 16n, thoi gian dau thau kéo dai thanh nhiéu lan dau thau khac nhau trong cac khoan
thoi gian khac nhau (mdi 1an d4u thau d6 chung ta goi 12 mot vong diu thau cua tong
thé mot ké hoach 16m). Va cling theo thuc té, dac biét tai cac cong ty tu nhan, viéc thuc
hién mua sam hang héa theo quy ché dau thau 1a bat budc, tuy nhién viéc théa thuin
truée va lua chon nha thiu mdt cach linh hoat 13 viéc thuong thay. Viéc nay cling da
dién ra tai cac du 4n lién quan t6i ngan sach nha nudc trong ca hai trudng hop du thau
chi dinh va cong khai trong ca hai truong hop ding luat va trai luat, nhiing vi dy cu thé
c6 thé thay nhiéu trén cac kénh bao chi va truyén thong. Co thé thay rang, nhu cau théa
thuén trude 13 dwong nhién ciia ca hai bén (chu ddu tu va cac nha thau). Cho du chu
dau tu c6 mbi quan h¢ khac nhau vdi cac déi tac, cac dbi tac nay s& tré thanh nha thau
ndp ho so va nhiéu thoi diém khac nhau, nhung cubi cung muc dich chung cua chu dau
tu 1a dat duoc hiéu qua thyc hién viéc mua sim hang hoa hiéu qua, dong thoi can nhic
t6i nhitng anh hudng c6 1oi cac 1an hop tac khac trong tuong lai.

Theo [67] d4u thau nhiéu vong 14 phuong thirc cai tién hinh thirc ddu thau thong
thuong (nhu ¢ Viét Nam, con goi 1a reserve prices) bang cach ¢y manh viéc thoa thuan,
dam phan (negotiation) dé dan t6i ket qua c6 loi hon trong twong lai. Tai mdi vong, mot
g6i thau gém nhiéu noi dung mua sam cac nha thau co thé tham gia dy thau mua 1 hoic
nhiéu noi dung mua sdm, theo thuc té thi mot noi dung mua sdm s& c6 nhiéu nha thau
tham gia canh tranh. Viéc mua sdm nay co thé thuc hién theo nhiéu céach, tuy nhién cac
mo hinh gan day dua ra 3 hinh thirc thoa thuan, dam phan gitra bén mua va bén ban bao
gom: face to face, e-Sourcing, reserve auction [72]. Viéc nay dan t6i cac nghién ctru vé
ap dung 1y thuyét trd choi vao trong qué trinh dam phan dé giai quyét cac xung dot.

Khé khan khi t6 chire ddu thau nhiéu vong

Trong khi viéc quyét dinh chon nha thau cho mot 1an ddu thau, mét quyét dinh duva
trén phan tich chu quan cua mgt hay mot nhom nguodi thudc bén chu thau, da 1a viéc rat
kho khin va rui ro cao thi cac quyét dinh trong du an dau thau nhiéu vong con khé khin
va rai ro hon rat nhiéu. Trong cac nghién ciru vé ddu thau nhiéu vong trong mot cong
bd ctia Di Wu [65] va luén an tién si cua Lu Ji [67] ¢6 néu ra mot s6 khé khin can giai
quyét cta dau thau nhiéu vong so véi dau thau thong thuong nhu sau:

Khé khan dau tién trong du an d4u thau nhiéu vong la lya chon céc thoi diém diu
thau. Viéc lua chon thoi diém dau thau 1a vo cung quan trong vi thoi diém d4u thau anh
huong tryc tiép t6i kinh phi cta du an. Murc gia cua cac loai nguyén vat liéu luon bién
dong theo thoi gian, kém theo gia tri lai Suat chiét khau. Néu may man chon dang thoi
diém muc gia ca dat murc nho nhat thi s6 tién phai bo ra cta chu dau tu s& & mirc thap
nhat; nhung nguoc lai, néu chon khong dung thoi diém, sd tién thuc té phai bo ra so voi
du kién ban dau s& Ién téi mirc vuot qua tim kiém soat kién dy an di gip phai nhiéu rai
ro vé tai chinh.

Kho khin thir hai d6 13 tai thoi diém lya chon, can lwa chon nha thau khong chi dua
trén murc gid dua ra tai géi thdu nay, ma can cin cr vao cac thoa thuan khac, hoac 1a cac
thong tin trao d6i, cam két vé gia ca trong cac goi thau tiép theo. C6 thé tai goi théu nay,
d6i tac (nha thau) khong phai 1a phu0’ng an t6t nhat, nhung dbi tac c6 cam ket vé cac loi
ich 16n hon danh cho chu dau tu (vé gid ca, chat luong) trong cac goi thau tiép theo, nén
vé tong thé 1oi ich thu dugc ctia cha dau tu khi lya chon nha thau nay la lon nhat.

Kho khin thtr ba d6 1a viéc Iya chon nha thau khong chi dya vao mot sé tiéu chi cing
nhu trong h so thau, bdi vi cac tiéu chi vé mit gidy to khong thé hién dugc dung ning

Trang 58



lyc cua nha thau nhu thuc té da chimg minh (d4u thau dudng ng nudce song Da, tuyén
durong sat trén cao Yén Nghia — Cat Linh ...). Vi vay khé khan trong vi¢c két hop mirc
gia hop 1y nhung tim ra duoc nha thau tin cdy 1a mot thach thirc. Can phai xét t6i trong
d4au thau nhiéu vong vé phuong an 1a khi gi bo thau cao hon, nha thau van c6 thé dugc
lya chon boi nang lyc chuyén mon da biét, cac cam két vé nang luc va su hop tac lau
dai.

Vén d& kho khin cudi cung 1a dé giai quyét bai toan nay theo 1y thuyét tro choi, cac
thong tin vé& ngudi choi (chu du 4n hay chu dau tu va cac bén du thau) ciing nhu chién
lwge ciia nguoi choi (thong tin moi thau, hd so thau ndp 1én chu dau tu) can duoc rd
rang trong viéc tinh toan. Trén thuc té & Viét Nam, ta khong thé c6 mot co ché dau thau
linh hoat nhu trong mé ta vé d4u thau nhiéu vong, vé6i cac dir liéu nhu trén. Vi vay, bai
toan nay dit trong gia sir 12 bai toan s& tro giup cha dau tu ra quyét dinh trong mot
truong hop ly tuong khi chu dau tu co cac thoa thuan vai cac nha thau vé phuong an dy
thau tai tmg g6i thau tham gia, thong tin nay co thé 12 bi mat chi chu dau tu biét, hodc
c6 thé 1a cong khai dudi dang mét céng cu hd trg duoc cha dau tu cong khai, giup cac
nha thau du doan mot sé thong tin chién thang nao d6 (ty 1é chién thing géi thau dudi
dang s6 hodc dinh tinh) dé biét duoc kha nang chién théng cua minh véi cac phuong an
du thau nay.

Submission and Opening
of Technical and Financial
Bids
* All suppliers submit their bids
(1 day)

Bid Evaluation
* All bids are evaluated for the
lowest bid
(7 days)

Post Qualification Check
* A more thorough check is done on
the bids of the lowest bidder
(7 days)

Giai doan 1

e Goithau 1
e GGi thau 2

Awarding the Contract
* Winner is declared and Notice of
Award is issued
(7 days)

Signing the Contract
* Government and Winner signs the
Contract
(10 days)

Approval of the Contract
* Government and Winner approves
the signed Contract
(15-25 days)

Hinh 3.2: Quy trinh ddu thau [1][64]

Giai doan k

e Goithaui
* GOithauj

Giai doan N

Issuance of Notice to

Proceed (NtP)
* Approved copy of the NtP is given
to the winning bidder
(3 days)

Contract Effectivity
* Contract becomes effective,
countdown to delivery starts
(7 days)

e Go6i thau x
e Goithauy

Hinh 3.3: M6 hinh ddu thau nhiéu vong
Van dé xung dot cua bai toan
Cé thé thay rang, xung dot xay ra giira viéc canh tranh v€ nhiéu muc ti€u can can

nhac: gia dé xuat hang hoa dau thau, nang luc ctia nha thau, moi quan h¢ va cac cam keét
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gifta chu ddu tu va cac nha thiu, cac dé nghi vé mién giam gia tai ting thoi diém dau
thau. Xung dot xay ra truc tiép gitta chii dau tu va nha thau, va giita cac nha thau véi
nhau trong viéc thu lay lgi ich cao nhat vé phia minh.

Tir nhitng van dé néu trén trén, bai todn dit ra & day 1a phuong thirc, mé hinh dé xay
dung nén tro gitp ra quyét dinh dbi v6i chii dau tu trong viéc quyét dinh lya chon nha
thau trong bai toan dau thau nhiéu vong trong truong hop gia dinh nhu trén. Viée xay
dung giai phap xut phat tir viéc xac dinh dit liéu ctia bai toan, mo hinh dé giai quyét bai
to4n va cac thuat toan cu thé tim ra 1oi giai.

Dir liéu cua bai todn

o Du 4n c6 mot danh sach cac hang hda can mua sim, ddu thau va duoc phan chia
thanh cac goi thau, mbi goi thau s& bao gdm théng tin bai thiu gdm cac vt tu,
thiét bi can mua, voi s6 luong khac nhau, véi cac yéu cau ki thuat khac nhau, cd
thé 1a vé chung loai, nhan hiéu, chat luong, tiéu chuan ky thuat khac nhau;

o MGdi goi thau s& bao gom cac thong tin vé khoang thoi gian thuc thi, tén, s6 lugng
ting san pham mua trong goi, tong kinh phi nha thau du kién chi cho goi do;

o Chu dau tu c6 cac chi sé quan hé nha thau - chii dau tw va chi sb nang lyc (uy tin)
clia tng nha thau;

o Mot danh sach cac nha thau dugc cho trude, trong d6 mdi nha thau cung cap so
lugng va danh sach cac goi thau tham gia, mdi gol thau duoc dic trung boi don
gia du thau, cam két vé ty 1¢ giam gia (chlet khau) san pham trong khoang thoi
gian xac dinh néu g6i thau dién ra tai thoi diém do.

Bai toan d4u thau nhiéu vong c6 mot dic diém quan trong khac dé la:

o Gia tri tién tinh toan trong bai toan dau thau thuong 14 rat 16n;

o Thoi gian thuc hién du cac goi thau trong nhiéu vong dau thau ciing khong ngan;

o Gié trj tién bi anh huong theo thoi gian du an do d6 ciing khong hé nho.

Vi vay trong bai toan nay, can phai quan tAm tdi gia tri bién thién cua dong tién theo
thoi gian. Ngoai ra, trong bai toan dau thau nhiéu vong, trén thuc té c6 rat nhiéu truong
hop, kha ning c6 thé xay ra vé viéc lua chon nha thau. Do d6, ciing c6 rat nhiéu rang
budc do diéu kién cua cac nha thau hodc chii du an dua ra dé dam bao quyén lgi cho mdi
bén. Trong bai toan nay chi xét dén cac rang budc sau:

o Tong thoi gian c4c giai doan / lan moi thau phai bang thoi gian du an;

Khoang cach giita hai 1an dau thau 16n hon hodc bang khoang cach nho nhét;
Thoi gian t6 chirc dau thau 1an cudi phai sém hon diéu kién thoi gian mudn nht;
M&i nha thau c¢6 quyén tham gia dy 4n & mot s6 goi khac nhau (trong kha ning
cua minh);

Nha thau duoc chon phai thoa man diéu kién cung cap duoc cho goi thiu;

Mbi g6i thau phai duoc ban ding 1 1an;

o Mbi lan /giai doan thau phai ban it nhat 1 goi thau.

o O O

o O

Véi cac dir liéu trén da mo6 ta day du cac van dé dd néu ra trong d4u thau nhiéu vong
can phai giai quyet Tim ra cau tra 101 cac cau hoi: lam sao dé Iya chon dugc nha thau
dya trén loi ich tong hoa cac yéu to gia ca, nang luc, mbi quan h¢ va cac cam két giira
chu dau tu va nha thau khong chi trong mét vong ma trong tong thé tit ca cac vong cla
d4u thau, s& cho ta nhirng diém can bang Nash cta bai todn nay.

3.2.1.2  Ung dung mé hinh Unified Game-Based model cho bai toan
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Véi cac dic diém cua bai toan xung dot trong dau thau nhiéu vong dugc mb ta trong
chuong 2, 4p dung mé hinh Unified Game-Based duoc gi6i thiéu trong Phdn 2.3.2, ta
c6 mo hinh chuan tac cho bai toan nay nhu sau:

G = ({Py, P}, {So,Si} {up, ui}, R°) (3.1)
Trong do:

P, : 1a chu dau tu cua goi thau

So = {So1s » Sojs > Som, }: tap chién lugc cua chu dau tu

Ug: Sp = R 1a ham thuong phat (payoff function) cua chu dau tu tham chiéu chién

lwgc cua chu dau tu sang dang sb thuc

N: S luong nha thau tham gia dau thau 1 hodc nhiéu goi thau

P = {py, ..., i .., Py }: 12 tap cac nha thau tham gia du thau

Si = {Si1) ) Sijy - Sig, J1 12 tp cAc chién lugc ciia ngudi choi i(1 < i < N) va

M; 14 s6 luong gdi thau ngudi choi i tham gia

u;: S; = R : 1a ham thuéng phat cua nguoi choi i, tham chiéu chién lugc nguoi

choi i sang 1 gia tri sb thuc

R€: 1a khdng gian vector biéu dién tap C xung dot trong d6 mdi xung dot thé hién

bang mot vector khdng rong ¥ € R° biéu dién xung dot gitra K ngudi choi tham

gia cung mot goi thau. Trong ¥ € R° c6 t6n tai sy, € S, boi Vi ngoai viéc cac

ngudi choi canh tranh véi nhau vé goi thau, gitra chi dau tu Py cling co su xung

dot véi chién lugc cia cac ngudi choi con lai, boi vi loi ich cua ngudi choi trang

thau s& dbi nguoc lai lgi ich cua cha dau tu néu xét vé khia canh tai chinh.

Diém can béng Nash ctia m6 hinh duoc xac dinh nhu sau:

Khi nguoi choi i(1 < i < N) chon chién luoc s; € S;, ta goi s_; € S; la chién lugc
cua nhimg ngudi choi khac. Him payoff cia ngudi choi i ¢6 thé duoc dién giai nhu sau:
u;(s;, ;). Tap cac chién luoc S* = (s5, ..., s, ..., Sy ) duoc goi 1a diém can bang Nash
khi V(sl*,s*) €S, (sl*,s*) € R, (1 <i,j<N),va

u; (s, s2;) = ui(s;,s2,),Vs; €S; (3.2)

Piém can bang Nash chinh 1a giai phap cho xung dot chling ta can tim. Tai diém cén
bang Nash, tat ¢ nhimg nguoi tham gia bai thau, cting véi ca chu dau tu duoc lya chon
theo cach can bang nhat theo nhiéu tiéu chi va rang budc, bao gom: gia thanh, néng lyc,
kha nang tham gia cac goi thau thoi gian tham gia goi thau. Duong nhién rang, khdng
phai voi diém Can bang thi mdi nguoi choi déu phai tring it nhat 1 g6i thau nao do, vi
nhu d3 phan tich, tai chinh chi 12 mét khia canh trong nhitng tiéu chi ti wu cua bai toan
Dau thau nhiéu vong.

3.2.1.3  Cdc tham sé ciia mé hinh

Chién luwgc ciia chi diu tw
Sy = {301, ey S0 wee sOMO}: tap chién luoc cia ngudi chi dau tu, trong do:
= M, la sb lugng cac goi thau can dau thau
= 50, la cu trdic thong tin chira b thdng tin vé goi thau bao gom: tén san pham, so
lugng dau thau, gia dy kién cho san pham

Chién lwgc ciia nha thau
S; = {sil, coer Sijy ees sl-Mi}: la tap cac chieén lugc cua nguoi choi i(1 < i < N), trong do:
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= M; lasb lugng goi thau nguoi choi i tham gia

= 55 la chién luoc cua ngudi choi i véi chién lwgc (géi thau) cua chi dau tu, bao
gom thdng tin dy thau: san pham gai thau, don gia dé nghi, théng tin vé giam gia
theo thoi gian

Cong thirc tinh ham payoff ciia chi dau tw

Nhu ching ta déu biét, tién co gia tri theo thoi gian, mot déng hién tai co gia tri hon
mot dong trong twong lai. Gia trj cia tién mat s& thay d6i sau mot khoang thoi gian nhat
dinh nao d6 do lam phat, bién dong ty gia ngan hang. Vi r 13 13i suit ngan hang, tri gia
thue cua s6 luong tién X tai thoi diém t;selaX.e ™.

Gia sir chi phi du kién cho toan bo cac goi thau tinh toan dya trén 1a A; chi phi tring
thau ciia 1 nha thiu nao do thuc té 12 B (théng thuong B < A); khi d6 phan chénh léch
u, = A — B ta goi 12 ham payoff cua chi dau tu trong dy an d6. Chi phi thuc té phai
thanh toan cho toén bd du an du:crc tinh

B = Z go6i thau; = z Z(Slj * goi thau;;)e” -t

11]

i i(su : (Z Xy Py )€™ (33)

i=1j=
Trong do6:
go6i thau;;: 1a téng so tién phai tra cho goi thau i va ndi dung mua siam |
s;j: trang thai mua sam hay khong ctia goi thau i tai ndi dung mua sim j
Xk : sO lugng vat liéu K ctia ndi dung mua sam j
Py : 12 gia ban cua vat liéu K trong gbi thau i tai néi dung mua sam |
Mo: s6 goi thau trong toan bo dw an
M : 1a 6 ndi dung mua sam trong goi thau
pj: 1a s6 vat lidu ctia ndi dung mua sam j
Nhu vay, payoff cia chu dy an so V@i tinh toan ban dau s& 1a

ug = A.eTtrinish — EZ(SL,-*(Z Xi Py ))ie T (34)

i=1 j=1
Xét theo lgi ich caa chi dau tu thi gia tr; cum cling can phai thanh toan cho dy an
phai 1a nho nhat. Tuc 13, ti 1€ lgi nhuan cua dyu an phai la I6n nhat (hay F, cang lon thi
chu dy &n cang co lgi).

Cong thirc tinh ham payoff ddi véi tirng nha thiu dwoc lwa chon

MOdi loai vét liéu, tai mdi thoi diém khac nhau dem lai gia tri payoff khac nhau cho
ting nha thau phu thudc vao gia ban - gia gdc - chiét khau ctia nha thau d6 cho khéch
hang. Vi vay ham payoff cua tu’ng nha thau duoc tinh toan theo cong thirc:

Z Z(sl,- : (Z X (Pey— i = Cip)ie ™™ (35)

i=1 j=
Trong do: , ‘ ,
I;: la gia goc cua vat liéu k trong go6i thau i tai ndi dung mua sam j
Cyj- la chiét khau % (giam gié, khuyén mai) cta vat liéu k trong g6i thau i tai noi
dung mua sam j
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Cong thirc tinh ham fitness déi véi tat ca nha thiu nha thau dwgc chon
Gia tri fitness bai toan trong viéc can nhac yeu to vé moi quan hé véi chia dau tu va
nang luc ban than, dugc xac dinh bang céng thuec:

N
1
Uy = z u; — 14, (3.6)
all ]lvzl(ul + ql + Tlll) <i=1( ))
Trong do:

N: 1a s6 nha thau tham gia du &n

i, : 12 binh quan s6 hoc cua lgi nhuan tirng thanh vién

g;: chi sé quan hé cia nha thau i véi cha dau tu

nl;: chi s6 danh gia ning luc cua nha thau i

Nhu vay, u,;; cang bé thi chat lugng phuong an lua chon cang tét

Khoéng gian vector biéu dién tap xung dot

R€: 1a khong gian vector biéu dién tap C xung d6t cua bai toan, ma mot non-empty
vector ¥ € RC biéu dién xung dot giita K nguoi choi tham gia cing mot goi thau va
canh tranh véi nhau (1 < K < N), & dang chuan tic cua tro choi (strategic form hodc
normal form), ¥ € R€ ¢ thé duoc md ta nhu sau: {SOk, Spqs s Sxy}, trong do sy € S,
dai dién cho ngudi choi dic biét (quyen lgi cua dy an) va Spq» Sxy € S, trong d6 (1 <
p,x <N),(1<q<My)va(l<y< M,),trongdé cac chién lugc trong ¥ € R° déu
thudc vé mot goi thau ma co s, 1a bai thau do P, t6 chirc va Cac s,q, Sy, € S; 12 hd so
thau tham gia.

3.2.1.4  Cai dat giai thudt va thu nghiém

Xac dinh diém cin bing Nash
Pé xac dinh phuong an lya chon trong sy twong quan, xung dot loi ich gitta chu dau
tu va cac nha thau, xem xét téi yéu té quan hé véi chi dau tu, nang luc cia nha thau,
ham payoff todn bo cua bai toan xung dot nay duogc thé hién theo cong thirc sau:
Uproblem = A.ug + B.ugy (37)
Trong do:
A, B: 1a c4c hang s6 chuyén gia dé diéu chinh sy anh huéng va gia tri tuong
quan ham payoff giita chii dau tu va cic nha thau

Can bang loi ich - quan hé 1a mot yéu té quan trong trong tim kiém can bang Nash,
bai 18 rd rang chién luoc vé gia 1a chua du dé lwa chon ra nha thau tt. Y tuéng cua can
bang loi ich - quan hé xuat phét tir y twong cia can bang Nash, tai thoi moi nha thau
thoa man véi s tién thu duoc va gitt duoc quan hé nhat dinh dé c6 thé hop tac co loi
trong cac gdi thau sau, cling nhu dam bao chi dau tu chon dwoc nha thau co niang luc.
Cin ctr vao chiing minh trong phan 2.3.4, gii phap c6 U, opiem dat gid tri 16n nhat tir
cé4c giai thuat tién hoa tdi vu da muc tiéu chinh 1 giai phap can tim cho xung dot.

Xét trong mot bai toan cu thé: Mot du an dién ra trong 15 thang, ¢6 15 géi thau, chia
déu thanh 3 giai doan du thau, 2 nha cung cép danh s6 1,2. Chudi gen ciing chinh 14
g cir vién cho diém céan bing Nash c6 dang:

13/5[7]ofofoj1]2[1]0]oofo]0[2][2]0]0]
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Trong do:
o Phan ddu tién 1a doan gen mo ta thoi gian t0 chire dau thau, gia tri s0 biéu dién
cho thir tu thoi gian ghi trong hd so thau;
o 3 phan tiép theo lan luot 13 két qua cua tirng 1an d4u thau, mdi 1an chon géi thau
nao va chon nha thau nao cho g61 thau do (0 1a khong chon, 1 chon mua goi thau
ctia nha thau 1; 2 1a chon mua g6i thau ciia nha thau 2).
Nhu vay, tong quat lai: néu 1 du an c6 N géi thau va M giai doan dau thau (N=M),
nhiém séic thé s& gom c6 M+N gen. Chudi gen phai dam bao nguyén tic: Nhiém sic thé
hay ca thé sinh ra thoa man cac rang budc cta bai toan néu & trén.

Cac rang bugc cua bai toan

Bai toan dau thau nhiéu vong, trong thyc té ¢ rat nhiéu truong hop, kha nang co thé
xay ra, co rat nhiéu rang budc do diéu kién cta cac nha thau hodc chu dy an dua ra dé
dam bao quyén loi cho mdi bén. Tuy nhién, trong bai toan nay chi xét dén cac rang budc
Sau:
Tong thoi gian cac giai doan / 1an moi thau phai bang thoi gian du an;
Khoang céch gitta hai 1an dau thau 16n hon hoic bang khoang cach min;
Thoi gian to chitc dau thau 1an cudi phai sém hon diéu kién thoi gian mudn nhét;
M&i nha thau c6 quyén tham gia dy 4n & mot s6 goi khac nhau (trong kha ning
cua minh);
Nha thau duoc chon phai thoa man diéu kién cung cap dugc cho goi thau;
M&i g6i thau phai dugc ban ding 1 1an;
o MGdi 1an /giai doan thau phai ban it nhat 1 géi thau.

0 O O O

o O

Cai dat MOEA framework

Chuong trinh thir nghiém duoc viét bang ngdn ngit Java, st dua trén cac thu vién co
san cia MOEA Framework. Cac 16p models 1a cac 16p (trong 1ap trinh huong d6i tuong)
dé bicu dién cac dbi tuong trong bai toan dau thau nhiéu vong, bao gom:

o Lé&p Package: biéu dién géi thau;

o Lop Constractor: biéu dién nha thau;

o Lé&p Product: biéu dién san pham.

Mot bai toan duge dinh nghia bang cach thira ké cac 16p troru tuong AbstractProblem
trong MOEA Framework trong do chap nhan cac bién quyét dinh thudc mot sb kiéu dir
lidu: sb nguyen, s6 thuec, chu01 bit, ... Vi vy, dé don gian, ta quy mot 101 giai cua bai
toan dau thau nhiéu vong vé mot Vector s6 nguyén (c680 chiéu bang so bién quyét dinh).
DocoN gol thau, moi goi thau can xac dinh 2 yéu t6 1a thoi gian t6 chirc va nha thau
trang gbi thau d6, mdi 10 giai s& duoc quy vé mot vector 2N chiéu, voi thoi gian to chire
xéc dinh béi s ngdy tinh tir thoi diém bat dau du 4n, nha thau duge xac dinh boi ma s6
(s6 thir tw) nha thau. Nhu trinh bay & trén, ta ¢6 4 ham muc tiéu can ti vu:

o Loinhuan cua chu dau tu;

o Tong loi nhuan cta cic nha thau;

o Can bang loi ich gitra cac nha thau (t6t hon khi loi nhuan céc nha thau it chénh

1éch hon);

o Chét luong du an (dua trén uy tin sin c6 ctia nha thau).

Déng thoi, theo thuc té, cac rang budc sau can duogc thoa man:

o Lgi nhuin cta cha dau tu khong am,;

o Loi nhuan cia mdi nha thiu khong am.
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Bai toan d4u thau nhiéu vong duoc cai dit trong 16p MultiRoundBidProblem.

Mo ta dir liéu

Vi tinh nhay cam cua dit liéu du &n nén viée thu thap dit liéu thuc té 1 twong dbi kho
khan. Mot bo dit liéu du an day du 13 bd dir liéu bao gdm cac thong tin goi thau, ké
hoach thyc hién du an, thong tin gia ca cua cac nha thau,... va viéc thu thap céc thong
tin day da ndy qua 13 mot thach thirc 16n.

Thi nhét, vé thong tin du 4n va gbi thdu: ¢ Viét Nam, cac dy an lon dugc duara dau
thau nhiéu vong thuong la cac dy an Nha nudce, chi mot s6 thong tin dugc phép thong
bao hay lan truyen rong rai, nhimg thong tin khac lai duge bao mat theo quy dinh.

Thtr hai, (101 v6i cac nha thau: vé thong tin co ban c6 the st dung phuong phap bang
hoi va phong van dé thu | thap. Tuy nhién, c6 tham sO gia gbe cua san pham thi cac nha
thau hau nhu khéng mudn dé 16 thong tin nay.

Sau qua trinh tim hleu va thu thap thong tin, tac gia da thu duoc thong tin vé gbi thau
Dur an st dung ngudn von dau tu phat trién tir ngan sach tinh Nghé An, voi han mie dau
tu 14 39,8 ty dong thuc hién trong 5 nam tir 2016-2020. Tuy nhién, thong tin dy 4n thu
thap dugc khong bao gdm thong tin cac nha thau. Vi vy, dé c6 du cac thong tin dé thu
nghiém thuat toan, tac gia da gia 1ap cac nha thau ciing nhu cac tham s6 vé gia ca.

Thong tin cy the vé thong tin dau thau dugc mo ta trong Phu luc A, trong Bang 3.1
sau day la mot s6 dit liéu rut gon, trich ra tur bo dir liu vé goi thau cta cha dau tu:

o) Téng $6 vong d4u thau: 5 vong trong cac ndm 2016, 2017, 2018, 2019, 2020;

o Toéng sb goi thau: 18, tong s6 danh muc hang hoa 1a: 46;

o Nha thau tham du (gia 1ap): Cong ty CP Thé gidi s6 Tran Anh, Cong ty CP May

Tinh Ha Ni, Cong ty TNHH K§ nghé Phuc Anh, Tap doan FPT.

Bdng 3.1: Théng tin vé goi thau

MELSOIT [ TR Tén hang héa Bonvi |, >0
thau hoa lwgng
GT01 |HO1 May tram (PC) B 200
HO02 May tinh xéach tay Chiéc 25
GT02 |HO06 Luu dién may chu Chiéc 5
HO7 May chiéu Chiéc 35
HO8 Chébng sét Piém 1
GT03 |H31 Thiét bi ddu cudi ma héa video Bo 1
H32 Hé thong camera ty dong Chiéc 1
H33 Thiét bi but v& dién tir Bo 1
H34 Thiét bi ghi hinh Bo 1
H35 Micro da hudng dat ban Chiéc 2
H36 Man hinh Ién hién thi chuyén nghiép 65” Chiéc 4
H37 Man hinh 16n hién thj 48" Chiéc 1
H38 Man hinh hién thi dit liéu trinh chiéu 24” Chiéc 1
H39 Thiét bi phan phdi tin hiéu hinh anh Bo 1
H40 Bo khuéch dai 4m thanh Bo 1
H41 Loa c0t treo tudng Chiéc 6
GT04 |HO3 May in Chiéc | 250
HO04 May in mau Chiéc 20
HO5 May Scanner Chiéc | 200
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GT05 |HO09 Modem ADSL Chiéc 200
H10 Router Bo 10
Hil Switch B0 250
GT06 |HO1 May tram (PC): B6 200
HO02 May tinh xach tay Chiéc 25
GTO07 |H42 Vit tu, phu kién Goi 1
H43 Dao tao hudng dan st dung, van chuyén Goi 1
GT08 |HO03 May in Chiéc | 260
H04 May in mau Chiéc 10
H05 May Scanner Chiéc | 310
GT09 [HO09 Modem ADSL Chiéc 280
Hil Switch B0 260
GT10 |[HO1 May tram (PC): Bo 220
GT11 [H19 Tu Rack B0 1
H20 Hé théng UPS Bo 1
H21 Hé théng chdng sét Hé thong 1
H22 Hé thong béo chay Hé thong | 1
H23 Hé thong san nang k¥ thuat m2 20
H24 Hé thdng camera quan sat Hé thong 1
H25 Hé thong giam sat Hé thong | 1
H26 Hé thong chiéu sang, 6 cim Hé thong | 1
H27 Thi cong hé thong + cap két ndi Hé thong | 1
GT12 |H12 Thiét bi dinh tuyén Bo 1
H13 Chuyén mach Switch Bo 2
GT13 |H14 May chu (Ao hoa thanh cac may cha ing dung Bo 3
CSDL)
H15 May chu ATK B0 1
H16 May chu Virus + Kiém soat két ndi internet Bo 2
H17 Tu dia lIuu trir SAN Bo 2
H18 SAN Switch B0 2
GT14 |H44 X4y duyng phan mém Trang thong tin dién tir Gai 1
GT15 |HO1 May tram (PC): B0 226
GTl6 |[H28 HDH cho may chu Bo 1
H29 Phan mém backup Bo 1
H30 Phan mém Antivirus cho may chu Bo 1
GT17 |H45 Xay dung phan mém Quan 1y don thu khiéuté|  GOi 1
GT18 |H46 X4y dyng phan mém Quan 1y hd so luu trix Goi 1
Phin tich két qua

Véi mot bo dir liéu, mdi thuat toan duge chay 10 lan dé tim ra 16i gidi tdt nhat trong
tat ca cac lan, thoi gian chay cua thudt toan dugc tinh bang thoi gian trung binh cua 10
lan chay. Quan thé dugc khoi tao ngiu nhién gom 100 ca the s6 ca thé toi da duoc tao
ra trong mot lan chay 1a 10000 (MOEA framework yéu cau dat mot gi6i han cho s6 ca
thé tbi da duoc tao ra).

Moi truong thir nghiém

Windows 10, Intel Core i5 6200U (Skylake), 2.7GHz, RAM 8GB.

Java 11, CSDL MySQL
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Két qua thir nghiém cu thé duoc luu trong file dinh kém. Duéi day 1a bang so sanh thoi
gian tinh (gidy) va gia tri thich nghi cta 161 giai tot nhat ma cac thuat toan tim dugc sau
moi 1an chay:

Bdng 3.2: Két qua thir nghiém cdc thudt todn

gﬁ; NSGA-IIl | e-MOEA GDE3 PESA2 |e-NSGAIlI| SMPSO
1 4.197s 6.602s 5.981s 3.630s 8.954s 4.300s
0.2961 0.2755 0.2805 0.2741 0.2744 0.2805

5 4.178s 6.633s 5.992s 3.051s 8.921s 4.369s
0.3322 0.2714 0.2799 0.2743 0.2765 0.2811

3 4.209s 6.590s 5.974s 3.555s 8.933s 4.321s
0.2911 0.2711 0.2799 0.2747 0.2801 0.2816

4 4.166s 6.602s 6.000s 3.525s 9.102s 4.256s
0.2966 0.2706 0.2811 0.2751 0.2809 0.2796

5 4.178s 6.613s 5.981s 3.617s 8.990s 4.273s
0.2979 0.2754 0.2821 0.2714 0.2712 0.2801

6 4.184s 6.595s 6.112s 3.504s 9.051s 4.291s
0.3025 0.2755 0.2797 0.2777 0.2708 0.2823

7 4.189s 6.621s 5.969s 3.550s 8.915s 4.315s
0.3105 0.2723 0.2797 0.2750 0.2714 0.2841

8 4.171s 6.608s 5.980s 3.544s 8.9565s 4.324s
0.2923 0.2746 0.2810 0.2707 0.2721 0.2800

9 4.190s 6.615s 5.987s 3.601s 8.937s 4.210s
0.2940 0.2704 0.2807 0.2721 0.2725 0.2799

10 4.178s 6.601s 5.994s 3.539s 8.929s 4.356s
0.3025 0.2705 0.2805 0.2733 0.2708 0.2796

Nhan xét va danh gia

Diém cén bang Nash cta lan chay dau tién tir thuat toan PESA2 c6 gia tri thich nghi
tim dugc tot nhat (0.2741), diém can bang Nash khuyén nghi thir ty t6 chirc cac vong
dau thau theo nhu 5 gia tri dau dudi day, 18 gia tri sau 1a khuyén nghi vé phuong an lya
chon nha thau:

11/3]2faf52[3[1]4]2[33[2[a4]1[a[2][3[1][2]3]1]

C6 thé danh gia diém can bang Nash tim dugc nhu sau:

O
o
o

Thoa min cac rang budc cua bai toan dd duoc néu trong phan trén;

Khong vi pham khong gian vector biéu dién tap xung dot ctia bai toan;

Gia tri hoi ty trong khoang thoi gian ngan cho thay diém can bang Nash di duoc
tim kiém thanh cong;

Diém cin bang Nash tim dugc voi gid tri thich nghi xac dinh theo céng thire 3.6
c6 gia tri hoi ty va nho nhat trong lugt chay tuong dwong véi phuong an t6t nhat
tim thay.

Ngoai ra, tir két qua thir nghiém trén, e-NSGA-II 14 thuat toan cho ra két qua tot nhat
doi véi 2 b dir liéu, mat khac PESA2, NSGA-III, SMPSO la cac thuat toan c6 thoi gian
chay nhanh nhat. Ngoai ra, ta c6 mgt s0 nhan xét, ddnh gia nhu sau:

(@]

Thi tu thoi gian tinh toan kha twong dong nhau véi 2 bo dir liéu;
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o &MOEA va e-NSGA-II 1a cac thuat todn c6 thoi gian tinh tdi nhat do viéc tinh
toan e-dominate t6n thoi gian hon nhiéu so voi dominate thong thuong;

o Trong ca 2 b dit liéu, NSGA-III déu 1a thut toan ¢6 két qua t0i nhat do dua trén
co s don gian (non-dominate sorting) tuy nhién rat d& bi hoi tu vao cuc tri dia
phuong (du c6 mdt s cai tién so véi NSGA);

o Mit khéc, e-NSGA-II 14 thuat toan co két qua tdt & ca 2 bd dit liéu, nhu vay, viéc
sir dung e-dominate thay thé cho dominate thong thudng tuy ton kém vé mat thoi
gian nhung dem lai hiéu qua dang ké.

o &MOEA va PESA2 déu c6 diém chung 14 chia khong gian muc tiéu thanh céc
hyperbox, hi¢u qua thuat toan phuy thudc vao do rong cua khong gian muc ti€u nén
¢6 su khac nhau vé thir tu két qua so voi cac thuat toan khac trén 2 bo dir liéu.

o Tuong tu, SMPSO va GDE3 ¢6 diém chung 1a chon loc khong qua giao phdi, ma
dua trén viéc bién ddi timg cé thé don 1é (gdy dot bién, hodc bién ddi cé quy tic)
nén thr ty két qua c6 sy twong dong trén 2 bo dir licu.

Lién quan tryc tiép dén ndi dung ctia muc nay, c6 01 bai bao di dugc cong bb trén

trong Hoi nghi quc té (CT2 —2017) va 01 bai bao dang ndp chd phan bién tai Tap chi
ISI (CT07-2019).

3.2.2 Baitoan xép lich thanh toan dw an
3.2.2.1  Gidi thiéu bai toan

Van dé 1ap lich thanh toan du an (PSP — Payment Schedule Problem) 1a mot bai toan
dién hinh trong quan Iy dy an, 1ién quan t&i viéc t6i uu hoa chi phi va ngudn luc st dung
v6i muc tiéu nham giam thiéu khoang cach gitta cac lan thanh toan véi mot cong viéc
tuong tng. Viéc t6i wu hoa tién do va chi phi thanh toan dy an ngay cang duoc quan tim
c6 lién quan chit ché téi cac khia canh tai chinh trong quan 1y du 4n bang viéc toi da
hoa cac gia tri hién tai thuan NPV (Net Present Value - gia tri hién tai dong tién thuﬁn)
1a gia tri hién tai ctia tong cac dong tién trong tuong lai. Cac van dé lién quan dén viéc
1ap lich thanh toan chinh 1a mé rong viéc diéu phéi tién d6 thanh toan. Ttc 1a cac khoan
tién va thoi gian ciia cac khoan thanh toan duoc coi nhu mét bién quyét dinh co thé anh
hudng t6i loi nhuén tai chinh ciia cht dau tu va nha thau. SO luong va thoi gian thanh
toan 1a vin dé quan trong trong cac cudc dam phan giira chii dau tu va nha thau. Mo
hinh bai toan 1ap lich dugc nghién ciru trong dé tai nay 1a cac khoan thanh todn xay ra
tai cac nut sy kién ciia mang dy an.

Trong viéc thanh toan cac khoan tién ctia dy 4n thi ca nha thau va chu dau tu déu
muén tbi da loi nhuan hoat dong tai chinh va gia tri NPV cua ho. Ngan sach bao gém ti
sut loi nhuan dugc thoéa méan boi hai bén. Cac nha thau dap (mg céc chi phi cho cong
viéc va bang viéc str dung cac khoan thanh toan ctia ngan sach cia cha dau tu. Tién tich
lily ctia cac nha thau mang gia tri Am néu gia sir nha thau duoc vay von véi mot 13i xuat
vay von 16n hon 1ai xuat chiét khau thuong duoc sir dung dé tinh toan NPV. Tién do
thanh toan t6i wu nhat véi nha thau 14 c6 dugc tong sd thanh toan mot 1an khi bat dau du
an. Sau khi nhan duoc tong sb tién tra ban dau, cic nha thau sé cb gang giam thiéu chi
phi ctia minh bang cach 1ap lich trinh cong viéc theo cach thirc sao cho dong chay tién
mit cao hon. Dé tinh toan NPV cta chii ddu tu, ta gia dinh ring ngan sach ban dau 1a co
san va NPV cua tit ca cac khoan giai ngan bai chu dau tu phai duoc trir vao khoan tién
nay. Tién d6 thanh toan tdi wu nhat cua cha dau tu 12 viéc thanh toan mét 1an duy nhét
khi dy 4n di duoc hoan thanh. Sau d6, chii dau tu sé khong phai lo lang vé lich trinh
cong viéc ma chi quan tam dén thoi han dy an. Tién dd thanh toan du an tdi wu cho ca
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nha thau va nha dau tu dwoc goi 1a giai phap 1y tuéng cho ca hai tirc 14 ¢6 mot lich trinh
thanh todn tuong tng véi cac cong viée da hoan thanh cua dy an.

Xung dot cua bai toan

Trong thuc té, ca chii dau tu va nha thau déu c6 lién quan va can phai dap Gmg cac
yéu cau vé thoi gian, s6 lwong cac khoan thanh toan ma chii dau tu phai tra cho nha thau
dé phat trién du 4n. Nha thau can phai x4ac dinh mdt lich trinh hoat dong tuong ing cua
dy 4n can thuc hién. Ca hai lich trinh thanh toan va lich trinh hoat dong c6 anh huodng
dang ké t6i NPV cua chil dau tu va nha thau. Ca chi dau tu va nha thau déu c6 y dinh
mudn t6i da héa NPV cua riéng minh nhung gia ting NPV cia nguoi nay lai thuong gay
ra su sut giam NPV cuia ngudi khac va ddy chinh 13 nhirg diéu can giai quyet trong bai
toan 1ap lich thanh toan du 4n dam bao ca loi ich ctia nha du tu va nha thau trong sudt
qua trinh thyc hién dy an.

Dir liéu cua bai toan

Gia st trong du an sép dugc thuc hién c6 tap R* gém N* hoat dong can duoc sép xép
tht tu. Trong tdp R*, ton tai R € R* chira N rang budc theo thi tw ctia cac cip hoat dong
riéng bi¢t. Co 4 loai rang budc: Finish to Start (FS), Finish to Finish (FF), Start to Start
(SS), Start to Finish (SF).

Céc rang buoc trong R duoc chia thanh 2 nhom rang budc, mdi nhém rang budc la
mot tap hop cac hoat dong dugc lién két v6i mot hodc nhiéu hoat dong nhom khéc.
Nhém xung dot R’, R" 1a hai tap hop co cac hoat dong riéng biét, trong d6 xung dot
trong R’ € R VA R" € R c6 thé lién quan v6i nhau. VR'R & VR € R, R'R" = 0.

Finish to Start Start to Start
Task B can't start until Task A has finished Task B can’t start unlil Task A has started
A HFS+ B ’— A ’—D B
SS
Finish to Finish Start to Finish
Task B can't finish until Task A has finished Task B can't finish until Task A has Started
FF t SF
A | 5 i A ‘ B

Hinh 3.4: Quan hé gitta cdac nhiém vu [1]

Mbi hoat dong duge dic trung boi cac thude tinh sau:

o Thoi gian can hoan thanh (t);

o S6 luong ngudi va may tinh can thiét dé tinh phi hoat dong (resource).

Gid st mot du an nhd véi 5 hoat dong R* = R = 1y, 1y, 13,7y, 15 trong d6 ¢ xung dot
nhusau: 1y FS 1,1, FS 135,11 S5 1%

Trong do,
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t; =t, =t; =t, = 2ngay

ts = 3ngay

resource,; = resource, = resources; = resource, = resources
=1 Tlng’O‘l & 1 may tinh

Tai nguyén cua dy dn bao gom 1 ngudi va 1 may tinh, chi phi cho mot ngudi va mot
may tri gia 10.000 d6 la mdi thang. Nha dau tu yéu cau nhom phat trién tudn theo thir tur
hoat dong ban dau tir 1 d&én 5. Viéc tinh toan giai phap cho van dé hodc c6 thé hiéu rang
thuat toan MOEAs s¢ duoc ap dung trén biéu dd co huong dudi dang mang du an
(project network), trong do:

o Mbdi node cta biéu d6 dai dién cho mot hoat dong;

o Cac node trong cung mot cdt 1a cac hoat dong dugce thyc hién déng thoi;

o Két qua dugc chon phai dugc dam bao dé chua tit ca cac hoat dong va tranh xung

dot hoac trung 1ap cac hoat dong.

Gia str rang 131 suat ngan hang 1% mdi thang. Khi thanh toan cho 5 hoat dong, sb tién
s€ 1a $110000. Theo yéu cau ciia nha dau tu, cac hoat dong theo tha tu 1-2-3-4-5, vi vay
moc thanh toan sé vao thang thang: 2-4-6-8-11 khi chi str dung mot ngudi va mot may
trong 11 thang. Do i suat tién nhan hang thang ciia nhom phat trién dén thang 11 cudi
cung sau khi hoan thanh dy 4n va nhan du tién s& la:

$20000(1 + 1%)° + $20000(1 + 1%)” + $20000(1 + 1%)°> + $20000(1 + 1%)3
+ $30000 = $114,942

Hinh 3.5: Chién luoc cia nha dau tw

Vi vay, nhém phat trién da sép xép lai chudi hoat dong theo thtr tu khac nhau dé thuc
hién hoat dong 5 trudc dé tranh tac dong cua su mat gia. Tuy nhién, hoat dong 5 van
phai dung sau hoat dong 1 do tac dong cua xung ddt gitra hoat dong 1 va 5. Do d6, nhom
phat trién khuyén nghi giai phap 1an luot 1 —4 -5-2 -3,

Néu du 4n dugc thuc hién nhu giai phap néu trén, $110000 trong ké hoach ban dau
s€¢ la $20000(1 + 1%)° + $20000(1 + 1%)7 + $30000(1 + 1%)5 + $20000(1 +
1%)2 +$20000 = $115,452. Do d6, gia tri tién ma nhom phat trién nhan dugc s&
nhiéu hon so véi ké hoach cua nha dau tu dua ra $501.

Trang 70



Hinh 3.6: Chién luwoc ciia doi ngii phat trién

3.2.2.2  Ung dung mé hinh Unified Game-based model cho bai toan

Ap dung md hinh Unified Game-based dugc dé xuat & trén, md hinh Ly thuyét tro
choi cho van d& xung dot trong xép lich thanh toan du an s& duoc md ta nhu sau:
G = {{Py, Py },{So,S1}, {utg, us }, R°) (3.8)
Trong do,
P, : nguoi choi 1a cha dau tu dai dién cho loi ich cua du an
So = {So1,--Soj,--Sox }: tap cac chién luoc cua chi dy an
uy: ham payoff cua chu du an
P;: ngudi choi 1a nha thau
Sy = {S11,-- Sy, .- Siu }: tap chién lugc ciia nha thau
u,: ham payoff cia ngudi choi nha thau
R€: 1a khdng gian vector biéu dién tap C xung dot trong d6 mdi xung dot thé hién
bang mot vector khong rong ¥ € R€ biéu thi xung dot gitra thir tw thanh toan mong
mubn cua 2 ngudi choi trong chién lugc (Sok, S1z), trong d6 Soi € Sy Va Sy €
S, ke{12,.. K}vahe{12,.. M)

Loi giai cua Unified Game-based model 4p dung trong bai toan xung dot nay chinh
1a giai phap hop tac win-win nhu di chiing minh trong phan 2.3.4, thé hién bang diém
can bang Nash va dugc xac dinh nhu sau:

Khi nguoi choi i(0 < i < 1) (chu dau tu hodc nha thau) chon chién lugc s; € S;, ta
goi s_; € S; la chién luoc ciia ngudi choi con lai. Ham payoff cua ngu’ol choi i ¢6 thé

dugc dién giai nhu sau: u;(s;, s_;). Tap céc chién luoc S* = (sl, Y ) duoc goi la
diém cn bang Nash khi V(s},s*;) € S*,(sf,s*)) € RS, (0 < i < 1) va:
u;(sf,sx;) = u;(s;, s2;),Vs; €S; (3.9

Tai diém can bang Nash, tat ca nhiig ngudi tham gia du an bao gom: chu dau tu va
nha thau co lgi ich vé gia tri NPV céan bang nhau trong cac tiéu chi rang bugc cho phép
ma khong vi pham tap xung dot.

3.2.2.3 Cac tham sé cza md hinh

Chién lwrgc ciia chii dau tw ’
Tai mai lan dieu chinh chién lugc sau qué trinh dam phan, chién lugc chu dau tu sé
6 dang: So = {So0, So1,--Soj - - Sox} 1 danh sach thict 1ap cac khoan thanh toan, trong
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do: So; = ({xojl,payojl}, o {X0ji, PAY0ji} - {Xojn, PAYojN ). TrONg biéu thuc trén,
pay;; laty 1¢ phan trim ngan sach ma chu dau tu dy dinh tra cho nha thau tai su kién
i, N la tong so 1an thanh toan cho du an, x,;; 1a hoat dong lua chon. Ngoai ra, Sy, 1a
chién lugc dinh ra ban dau, c6 thé tir thoa thuan hoic xac dinh trong hop ddng. Tai tirng
qua trinh dam phan trong K 1an dam phan va dua ra thoa thuan trong khi thyc hién dy
an, s& 6 cac chién luoc Sy;..Syy. Ty 1 thanh toan cua ting chién lugc trong téng sé
tién A can dap tng cac rang budc sau:

N
2 pay; = 1 (3.10)
i=1

Chién lwgc cia nha thiu

Chién luoc cua nha thau c6 hinh thire trong ty nhu chién lwoc cua chu dau tu, tuy
nhién s6 phan tir trong chién luoc 6 thé khac nhau do méi quan hé gitra cac nhiém vu
khac nhau nén nhiéu nhiém vu c6 thé thuc hién song song hoic khong, do d6 s6 mébc
thanh toan c6 thé ting hodc giam. Chién lugc cua nha thau c6 dang nhu sau: S;; =

({xlj},payljl‘}, e {xlji,paylji}, o {xle,payle}) véi M 12 sé lugng méc thanh toan
cho tong so tién A theo dé nghi cua nha thau.

Cong thikc tinh ham payoff caa chi dau tw
La su chénh léch vé gid tri tién cua phuong an dang dé xuat lan thir i caa chu dau tu
s0 V&i phuong an dinh ra ban dau Soo:

Uy = (A.payoe1) (1 + 1)1 + (A payoex) (1 + r)¥or¥02 + ...
(A payoor) (1 + r)YortYoa®-+Yok — (A payy; ) (1 +1)”1 + (A.paye) (1 +
r)YatViz 4 ... 4 (A-Payom)(l + r)YirtVizt-tVin (3.11)
Trong do:

N: s6 lugng cac moc thanh toan cia chu dau tu

A: téng s tien cua du &n

y;: thoi gian can thiét dé hoan thanh hoat dong i

r: |3 suat ngan hang

Cong thirc tinh ham payoff ciia nha thau
La su chénh léch vé gia tri tién caa phuong an dang dé xuét lan tha i caa nha thau so
v6i phuong an dinh ra ban dau Seo:
U; = (A.payye) (1 +1)¥01 + (A.payge,) (1 + r)¥orty0z 4 ... 4
(A.paygox) (1 + r)Yortyoz®-+Yok — (A pay;;;)(1 + )7t + (A.pay,;;)(1 +
r)YiatViz 4 ... 4 (A-PGYuM)(l + r)Yiatyit-tyim (3.12)

Cong thirc tinh ham fitness chung cia ca du an
Ham thich nghi cta du an dugc tinh theo ham payoff cua tung nguoi choi, su chénh
Iéch gitra 2 gia tri payoff cang nho thi 1oi giai cang tot.

Ufitness = |Buy — Cuy | (3.13)

Trong do:
B, C: la cac hang so chuyén gia diéu chinh chat lugng caa gia tri fitness
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Khéng gian vector biéu dién tap xung dot

Trong khong gian vector R, mdi ¥ € R€ biéu thi C xung dot trong viéc dinh nghia
thir tu thanh toan, mdi vector duoc bleu dién bang mot bo cap gia tri cac hoat dong du
an can thanh toan (ri, rj) c6 xung dot vé c4c tai nguyén yéu cau va thoi gian st dung tai
nguyén trong truong hop ca hai hoat dong trong ciing thoi diém.

3.2.2.4  Cai dat giai thudt va thwr nghiém

Xac dinh diém can bang Nash

Trong MOEA framework, dé xac dinh dit liéu dau vao cho tit ca cac thuat toan
MOEA, chiing ta can chuyén ddi tit ca cac thong tin, dic diém caa nguoi choi (chu dau
tu va doi phét trién) trong tro choi thanh cac gia tri ma nhiém sic thé mang theo. Thuat
toan trong MOEA framework sé& hoi tu hoac 1a két qua chay trong cac diéu kién ding
cta thuat todn vé s6 vong doi va thoi gian cho phép sé& tiém can gia tri hoi tu, theo nhu
chang minh trong 2.3.4, gia tri nhidm sac thé tot nhat s& 1a diém can bang Nash hoic
tiém can diém can bang Nash tim duoc. Tir md ta vé van dé, cé thé xac dinh duoc biéu
dién cua nhiém sic thé bao gom thong tin vé s6 luong hoat dong, sb luong giai phap cho
tirng hoat dong. Vi du vé mot nhiém sic thé hop 1é nhu sau (Bang 3.3):

Bang 3.3: Lich trinh thyc hién

Ngay 1 2 3 4 5 6
Hoat dong 1 1 2 2 3 3
Hoat dong 4 4 5 5 5

Két qua nay duoc chuyén doi thanh nhiém sic thé véi sé lugng gen bang sé lugng
hoat dong trong du an, cac gen lay cac gia tri 1a thir ty hoat dong trong tap hop tat ca céc
hoat dong duoc thuc hién mdi ngay:

1-49)-(1-49)-(2-5-(2-5-(3-5)-3

Céc rang bugc cuaa bai toan
Trén thuc té, de chon ra duoc cac dé xuat phi hop giai quyet xung dot trong lich
thanh toan dy &n, can phai dam bao dugc cac rang bugc chu yeu cia bai toan dugc tuan
thia, khdng nhitng thé can phi hop vai MOEA framework. Duéi day 1a mot sé rang buoc
chinh ciia xung dot va cau hinh thuat toan khi ap dung trén MOEA framework:
o Cactham sé a;, b; cia MOEA framework 1a hiang sé va chung duoc xac dinh trudc
trong thuat toan;
o Moi thudc tinh, gié tri tinh ra phai 12 sé duong;
o Tatca cac hoat dong phai xuat hién trong nhiém sac thé va mdi hoat dong chi xuat
hién mot lan;
o Xung dot xay ra gitra 2 hoat dong;
o Hai hoat dong c6 xung dot khong duoc ton tai dong thoi trong nhidm séc thé.

Cai dat MOEA framework

Trong thtr nghiém vé bai toan nay, MOEA framework s& dugc thay ddi theo nhur mo
ta trong phan 3.1. Khéng chi yéu cau céc dit liéu dau vao vé théng tin cac hoat dong va
thong tin dy &n, cac rang budc cua di an vé xung dot s& 1a can cir dé xac dinh céc tng
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vién cua diém can bing Nash tim dugc ¢ hop ly khdng. Phan cét 16i gii cho hé thdng
chay cac thuat toan cling nhu hoat dong khong thay doi.

M6 ta di ligu

Dit liéu duoc st dung trong thtr nghiém bao gém 2 loai:

o Dir liéu tr bai béao [14];

o Dir liéu tir hai du &n phan mém gia cong tir mot cong ty phan mém caa Viét Nam.

Trong d6 cac dir liéu so sanh lién quan téi bai bao [14] da duoc trinh bay trong bai
bao cua luan an (CT6). D liéu cua 2 du an dugc trinh bay trong Bang 3.4 dugc nhap
vao hé quan ly MySQL. C4u hinh may tinh dé thir nghiém thuat toan 1a: Windows 10
Pro 64-bit trong CPU 2.80 GHz Intel (R) Core i5. Ddi véi mdi thuat toan cu thé, phan
thir nghiém nay sé& chay lién tuc 10 1an, mai 1an phan mém c6 ghi lai két qua can bing
Nash dugc tim thiy. Két qua chay tirng thuat toan chira 3 thdng tin chinh sau:

o Cach phan phdi lich thanh toan dy an da sap xép lai;

o Giatri payoff cia tong thé dap an;

o Thoi gian chay.

Trong d6 thoi gian chay cang ngan, mutc d6 lién quan caa thuat toan cang tot va mo
hinh cang cao. Gia tri ham hoan tra cho biét chat lugng cua cau tra loi dugc tim thay.
Gia tri nay cang nho thi két qua cang tét. Dit liéu tir du 4n phadn mém cia thir nghiém
gom 2 dir liéu trung binh v4i 74 nhiém vu va 48 nhiém vu dugc mo ta tong quan trong
Bang 3.4, gi6i thiéu cu thé trong Bang 3.5 Va Bdng 3.7. Mbi tac vu can mot luong thoi
gian cu thé dé hoan thanh va né yéu cau hai don vi tai nguyén dang xtr Iy. Mdi tai nguyén
dugc xac dinh bo1 nhan dang (ID) cta nd. Mbi quan h¢ gitra 2 hoat dong khac nhau duogc
minh hoa trong Bdang 3.6 va Bdng 3.8.

Bdng 3.4: Théng tin dw én cia hai dw én phian mém

No Project name ID Start date Expected budget
1 E-commerce website | JP_EC 2015 Jan 2015 1.547.500.000 VND

2 Integrated IS VN_BT Jan 2014 1.147.500.000 VND
management 2014

Bdng 3.5: C&c tham sé cua cac nhiém vy trong di &n 1

No| Resourcel| Resource?2| Time |[No| Resourcel| Resource?2| Time
1 10 7 6 (38 7 7 7
2 3 8 1 |39 3 2 18
3 4 10 1 1|40 2 6 7
4 2 6 2 |41 9 5 20
5 6 8 2 |42 10 6 9
6 3 2 4 |43 3 4 9
7 6 5 6 |44 4 2 9
8 1 9 12 |45 1 9 9
9 6 8 7 |46 4 8 9
10 7 3 8 |47 5 2 9
11 6 1 7 |48 4 6 11
12 10 5 6 |49 1 1 13
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13 2 1 5 |50 6 9 13
14 9 8 5 |51 7 10 15
15 10 8 1 |52 6 5 15
16 9 6 1 |53 7 3 15
17 7 4 1 |54 9 8 20
18 7 2 1 1|55 1 2 49
19 2 9 1 |56 7 7 60
20 8 7 6 |57 4 8 1
21 6 9 7 |58 8 10 1
22 4 3 3 159 6 4 1
23 2 7 4 160 8 10 1
24 7 6 3 |61 9 9 1
25 8 10 12 |62 3 4 1
26 9 10 11 |63 5 3 12
27 2 1 12 64 9 10 1
28 10 5 21 |65 6 1 1
29 5 10 3 |66 3 3 1
30 4 6 3 |67 8 4 3
31 3 7 10 |68 8 10 1
32 3 9 10 |69 8 7 1
33 6 5 14 |70 5 4 27
34 9 4 28 |71 10 9 15
35 9 6 35 [72 5 2 15
36 6 7 6 |73 6 2 17
37 1 8 34 |74 4 4 10

Bdng 3.6: Cdc tham s6 quan hé giita cdc nhiém vu trong dw dn 1

No Activity 1 Activity 2 Relation
2 16 27 FS
3 56 58 FS
4 13 62 FS
5 45 61 FS
6 37 43 FF
7 50 34 FF
8 65 41 FF
9 26 29 FF
10 8 20 FF
11 34 15 FF
18 32 33 SF
19 63 74 SF

21 19 7 SS

22 27 45 SS

23 4 56 SS

24 12 70 SS

25 1 2 FS

26 1 3 FS
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27 1 4 FS
28 1 5 FS
Bang 3.7: Cac tham sé cua cac nhiém vu trong du an 2

No | Resource 1 Resource 2 | Time | No | Resource 1 Resource 2 | Time
1 1 5 2 25 2 6 14
2 1 5 2 26 3 7 30
3 3 7 6 27 3 7 29
4 2 6 19 28 1 5 16
5 2 6 14 29 1 5 9
6 2 6 14 30 2 6 28
7 3 7 17 31 2 6 15
8 3 7 16 32 2 6 6
9 1 5 13 33 3 7 14
10 1 5 5 34 3 7 22
11 3 7 8 35 1 5 10
12 2 6 22 36 4 8 10
13 2 6 9 37 4 8 28
14 2 6 16 38 4 8 13
15 3 7 21 39 4 8 14
16 2 6 16 40 4 8 31
17 1 5 10 41 4 8 26
18 1 5 4 42 4 8 9
19 1 5 9 43 2 6 87
20 1 5 7 44 1 5 4
21 1 5 7 45 3 7 4
22 3 7 7 46 1 5 33
23 2 6 43 47 3 7 61
24 2 6 10 48 3 7 31

Bdng 3.8: Cac tham sé quan hé giita cdc nhiém vu trong dir én 2

No Activity 1 Activity 2 Relation
1 1 2 FS
2 2 3 FS
3 2 4 FS
4 2 5 FS
5 3 11 FS
6 4 12 FS
7 5 6 SS
8 5 7 SS
9 5 13 FS

10 6 8 SS

11 6 14 FS

12 7 9 SS

13 7 15 FS
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14 8 16 FS
15 9 10 FS
16 9 17 FS
17 10 17 FF
18 11 12 SF
19 11 22 FS
20 11 29 FS
21 12 23 FS
22 13 14 SF
23 13 24 FS
24 14 15 SF
25 14 25 FS
26 15 16 SF
27 15 26 FS
28 16 27 FS
29 16 34 FS
30 17 18 SS
31 17 19 SS
32 17 20 SS
33 18 28 FS
34 19 28 FS
35 20 21 FF
36 21 28 FS
37 22 29 SS
38 23 30 SS
39 24 31 SS
40 25 32 SS
41 26 33 SS
42 27 34 SS
43 28 35 SS
44 29 36 FS
45 30 37 FS
46 31 38 FS
47 32 39 FS
48 33 40 FS
49 34 41 FS
50 35 42 FS

Phan tich két qua chay
Két qua diém can bang Nash tim duogc trong 1an chay dau tién véi bo dir liéu du an 2
v6i thuat toan e-MOEA (c6 két qua gia tri thich nghi tot nhat: 259276750) duoc trich
mot phan c6 thong tin nhu sau:
1-2-(3-4)-(5-11)-(12-6)-(7-13)-(8-14)-(9-15)-(16-10)-(17-12)-(22-29)-(23-14)...

Co6 thé danh gia diém can bang Nash tim dugc nhu sau:
o Thoa man cac rang budc cta bai toan da dugc néu trong phan trén;
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o Khoéng vi pham khéng gian vector biéu dién tap xung dot ciia bai toan vé méi quan
hé gitra cac nhi¢ém vy, gitra thoi gian hoat dong cua 2 tai nguyén chinh;

o Gia tri hoi tu trong khoang thoi gian ngan cho thdy diém can bang Nash da duoc
tim kiém thanh cong;

o Diém can bang Nash tim duoc véi gia tri thich nghi xac dinh theo cong thire 3.13
co gié’trj hoi tu va nho nhat trong lugt chay tuong duong voi phuong an tdt nhat
tim thay.

Ngoai ra, qua 10 1an chay lan luot cic thuat toan theo kich ban 4p dung d3 mo ta trong
Phan 3.1, dit liéu thtr nghiém cua du an 1 duoc mé ta trong Bdng 3.9 va Hinh 3.7. Ching
ta c6 thé thly NSGA-II 1a MOEA nhanh nhét dé giai quyét vin dé tim diém cén bang
Nash cho Unified Game-based model trong dit liéu Du an 1. NSGA-II ¢6 thoi gian chay
nhanh hon 10,09% so vé&i thoi gian chay trung binh cua nam thuét todn con lai. Cu thé,
thoi gian hoat dong cia NSGA-II cao hon 26,67% so véi SMPSO, cao hon 12,00% so
v6i GDE3 va cao hon khoang 7,37% so voi € -MOEA. NSGA-II cho thay thoi gian chay
1an luot chi cao hon 1,12% va 2,22% so véi € -NSGA-II va PESA2. Diéu nay c6 nghia
13 ca NSGA-II va PESA2 ciing 1a hai thuat toan hiéu qua vé téc d6 véi bai toan nay.

Bang 3.9: Két qud thir nghiém tu bo dir liéu cua dw an 1 sau 10 lan chay

No NSGA-II e-NSGA-II e-MOEA

1 301343880, 7s 301343880, 9s 301343880, 9s
2 301343880, 8s 301343880, 8s 301343880, 10s
3 301343880, 9s 301343880, 9s 301343880, 10s
4 301343880, 8s 301343880, 8s 301343880, 9s
5 301343880, 11s 301343880, 9s 301343880, 10s
6 301343880, 7s 301343880, 10s 301343880, 9s
7 301343880, 8s 301343880, 10s 301343880, 10s
8 301343880, 10s 301343880, 9s 301343880, 9s
9 301343880, 9s 301343880, 9s 301343880, 9s
10 301343880, 11s 301343880, 8s 301343880, 10s

GDE3 PESA?2 SMPSO

1 301343880,10s 301343880, 9s 301343880, 13s
2 301343880,10s 301343880, 9s 301343880, 13s
3 301343880,10s 301343880, 9s 301343880, 11s
4 301343880,10s 301343880, 9s 301343880, 13s
5 301343880,10s 301343880, 9s 301343880, 11s
6 301343880,10s 301343880, 9s 301343880, 13s
7 301343880,10s 301343880, 9s 301343880, 13s
8 301343880,10s 301343880, 9s 301343880, 11s
9 301343880,10s 301343880, 9s 301343880, 11s
10 301343880,10s 301343880, 9s 301343880, 11s
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Hinh 3.7: So sanh thoi gian chay cdc thudt toan cua dw an 1

10

Nhu trong phén tich két qua chay dit liéu du an 2 tir Bdng 3.10 va Hinh 3.8, PESA2
13 MOEA nhanh nhét trong thtr nghiém giai quyét van dé va tim diém cén bang Nash
cho md hinh Hop nhét sau 10 lan chay trong nhom dit 1iéu 2 Dy an. Thot gian hoat dong
cua PESA2 cao hon 8,75% so v6i-NSGA-II, cao hon 7,5% so v&6i-MOEA, cao hon
12,5% so vdi GDE3, cao hon 15% so vdi NSGA-II va 50% so véi SMPSO. Ngoai ra,
PESAZ2 c6 thot gian chay nhanh hon 18,75% so v&i thoi gian chay trung binh cia ndm
thuat toan con lai.

Bang 3.10: Két qua thir nghiém tur bo dir liéu cua dy dn 2 sau 10 lan chay

No NSGA-II e-NSGA-II e-MOEA
1 280675880, 11s 280675880, 9s 259276750, 10s
2 280675880, 11s 280675880, 10s 280675880, 9s
3 259276750, 10s 280675880, 8s 280675880, 9s
4 280675880, 7s 280675880, 10s 280675880, 8s
5 280675880, 7s 280675880, 9s 259276750, 10s
6 280675880, 10s 280675880, 9s 219878880, 9s
7 280675880, 11s 219878880, 9s 280675880, 8s
8 280675880, 7s 280675880, 8s 280675880, 8s
9 259276750, 10s 280675880, 6s 219878880, 9s
10 280675880, 9s 280675880, 8s 219878880, 9s
GDE3 PESA2 SMPSO
1 280675880, 9s 280675880, 8s 280675880, 12s
2 280675880, 9s 280675880, 8s 280675880, 13s
3 280675880, 9s 280675880, 8s 280675880, 11s
4 280675880, 9s 280675880, 8s 280675880, 13s
5 280675880, 9s 280675880, 8s 280675880, 12s
6 280675880, 9s 280675880, 8s 280675880, 11s
7 280675880, 9s 280675880, 8s 280675880, 12s
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8 280675880, 9s 280675880, 8s 280675880, 13s

9 280675880, 9s 280675880, 8s 280675880, 12s
10 280675880, 9s 280675880, 8s 280675880, 11s
—— NSGA-II g-NSGA-I e-MOEA GDE3 PESA2 SMPSO

TIME IN SECOND

1 2 3 4 5 6 7 8 9 10
RUNNING ORDER

Hinh 3.8: So sanh thoi gian chay cdc thudt todan cua dy an 2

Lién quan truc tiép dén ndi dung ctia muc nay, c6 02 cong trinh da duoc cong b, 01
trong Tap chi trong nudc (CT1- 2016) va 01 trong Hoi nghi quoc t€ (CT6 - 2019).

3.3 L&p bai toan mé hinh khéng c¢é cha dau tw

3.3.1 Baitoan xung dét giira cac phwong phap x ly rui ro
3.3.1.1  Gioi thiéu bai toan

Véi mdi mot doanh nghiép thi rai ro 12 mot yéu t c6 tinh chat tit yéu. Moi doanh
nghiép déu phai d6i mat voi nhitng rui ro. Ban than rui ro ciing 13 mot yéu to da dién vé
ndi tai. Rui ro ¢6 nhitng tac dong ti€u cuc va nhitng tac dong tich cuc tdi toan bd doanh
nghiép. Va nhu mét nhu ciu co tinh tit yéu mét quy trinh quan 1y rai ro 1a mot yéu t6
t6i thiét cho thanh cong ctia mot doanh nghiép. Quy trinh quéan 1y rui ro s& giup doanh
nghiép gia tdng nhiing tdc dong tich cuc va giam nhe nhitng hdu qua tiéu cuc tir nhiing
rti ro. V&i vai trd nhu vdy rd rang quan 1y rui ro 1a mot trong nhitng nhiém vu hang dau
cua quan ly cong ngh¢ thong tin trong doanh nghiép.

Viéc quan ly rui ro trong cdc dy an , dac bi¢t la du dn cong ngh¢ thong tin cling 1a
mot ing dung quan trong cua ly thuyet tro choi. Dya trén ly thuyét tro choi, nguoi quan
ly dur 4n c6 thé phan tich dugc cac chién luoc canh tranh, nghién ctru cac chién thuat sao
cho su lua chon 13 t6i vu nhat. Ttr d6 tim dwoc diém can bang chién luoc, han ché cac
rui ro phat sinh trudc, trong va sau khi thuc hién dy an. Cac rii ro s€ dugc nhan dién,
phan tich, kiém soat va giam sat mot cach tdt nhat. Han ché dugc cac thiét hai khong
dang co, dem lai két qua tot nhat trong cac du an, dac biét 1a dy 4n cong nghé thong tin
noi ma xac suat xuat hién rai ro 1a rat 1on va kho kiém soat. Dé giai quyét, ching ta c6
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nhiéu phuong phap dbi ph6 véi rui ro (Risk Response) khac nhau, mdi phuong phap déu
¢6 wu nhuoc diém va kha ning 4p dung trong timg tinh hudng cu thé [1].

Rui ro: Giam o -

- ; Rui ro: Nhan
C)r(]lli’plgl' g%;n vién nghi viéc ]

- I X ly: tang
Iuongunhan lvong -

Hinh 3.9: Xung dot giita cac phwong phap xit Iy rii ro

Xung dot cua bai toan

Tuy nhién 1 yéu td chua dugc xét toi la ban than giﬁ’a cac rui ro lai xung dot véi nhau
khi 1én ké hoach giai quyét. Viéc giai quyét xir Iy rii ro nay bang phuong phap nay lai
xung dot voi viée xu 1y rui ro kia bang phuong phap khac, hau qua c6 thé tir nho téi
khong kiém soat duge. Vi du nhu khi ¢6 rai ro 14 “nhan su bo viée” vi luong thip, tra
khong dung dinh ki, trd mudn. Bén quan Iy du an s& khic phuc, xt Iy rui ro ndy bang
cach: tang tién luong, tra dung dinh ki, ding han. Khi d6 rui ro trén tam thoi duge xu
ly. Tuy nhién, voi rui ro tién dau tu du an ting, c6 thé giai quyét bang viéc giam luong
nhan vién hay sa thai nhan vién , kéu goi nha dau tu...Khi giai quyét rui ro ndy bang
phuong phap giam luong hay sa tha1 nhan vién thi n6 da vo tinh xung dot véi viéc giai
quyét rai ro nhan su bo viéc néu bén trén. Pay 1a thuc trang cia bai toan xung dot gitra
cac phuong phép xtr Iy rui ro (Risk Response Conflict).

Véi dic diém cung xung dot da duge néu  trong phan 2.1.1, viée giai quyét co thé xur
ly bang cach mo hinh hoa céc riii ro nay vé Unified Game-based model, tir 6 tim ra
diém Can bang Nash, tai d6 ta c6 giai phap trung hoa cho xung dot gitra cac phuong
phap d6i pho rii ro. Vai diém can bang Nash tim duoc, giai phap s& 1 trang thai win-
win giita cac N ngudi choi ¢6 s6 lugng chién luge khac nhau, trong bai toan nay 1a giira
N rui ro. C6 nhu vay thi van dé rii ro méi duoc gidi quyét mdt céach triét dé va han chét
phat sinh nhing rai ro khéng dang xay ra. Pem lai hiéu qua t6i wu cho viéc quan ly du
an

Dir liéu ctia bai toan

Gia thiét rang trong du 4an dang thyc hién c6 tap R* gom tong cong N rai ro can quan
ly, trong tap R* 6 tap R € R* gom N rai ro ¢ sy xung dot giita cac phuong phap xt Iy
(1 < N < N*). Do bai todn chi quan tdm tdi cac rui ro c6 xung dot nén ta danh chi sd
cac rai ro co xung déttr 1. Nva R = (ry,.., 1;,.., ry) va ri la cac rai ro c6 xung dot
trong du an. Céc rti ro trong R duge chia thanh tirng nhém xung dot, mdi nhém xung
dot 1a mot tap cac rai ro ¢6 xung dot truc tiép voi nhau. Nhém xung dot R’, R” déu 1a
mot tap cac rui ro riéng biét, trong d6 cac xung dot trong R’ € R va R"' € R khdng c6
su lién quan nao téi nhau, VR’ € RvaVR" e R,R'NR" = Q.

Ngoai ra, trong tap R’ = {r;:r; € R}, r; 1a rai ro du &n va c6 thé xu 1y, d6i phd bang
Mi phuong phap khiac nhau, V7; # 73 € R', 1; co it nhat 1 phuong phap xu 1y s;, Nao
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d6 xung dot voi phwong phéap xtr 1y s, cua r;. Theo PMBOK [1], trong chuong 11 vé
Project risk management, véi mdi r;, thdng tin biéu dién bao gom:

o Xac suit xdy ra rui ro: probability;

o Mirc do tac dong cua rui ro trong du an 1a yéu té duoc téng hop tir 2 yéu t6: hau
qua cua rui ro khi xay ra va kha nang xay ra rui ro, trong nghién ctru cua luan an
va céc tinh toan biéu dién & dudi, yéu té nay duogc goi 1a: level;

o banh gia muc 4o tac dong, hau qua vé khia canh tai chinh khi rui ro 1én ngan quy
du an, yéu t nay duoc goi la: impact;

o Trong rti ro r;, mdi phuong thirc ddi phé véi rii ro s duge xac dinh boi tong
hop 5 yéu t6 sau [66]:

-S4 luong tién dé thuc thi phuong phap dbi phé véi rii ro: cost;

- D0 khoé khi 4p dung phuong phap nay vao rui ro (duge danh sb tir 0 dén 9) duoc
goi la: diff;

- Do uu tién cua phuong phap xir 1y so véi cac phuong phap khac (dénh sb tir 0
dén 10): priority;

- Thoi gian can thiét dé thuc hién (gio): time;

- Muc do hiu qua ctia phuong an ddi pho véi rui ro (don vi tinh 13 phan tram),
yéu t6 nay duoc goi la: efficiency.

Vén dé cua bai toan Xung dot trong cac phuong phap dbi phé rui ro 1a can tim duoc
phuong an d6i pho s;;, phi hop cho 7;. Trong phan ndy, luan an sé 4p dung mé hinh
Unified Game-based model trong phdn 2.3.2 dé c6 mot md hinh Ly thuyét tro choi cho
riéng minh, nhung van dam bao dugc tinh ddy di va kha thi cho bai toan, ngoai ra luan
an ciing s& hién thuc hoa moé hinh bang Phan mém dé tro gitip cho viéc ra quyét dinh
khi quan 1y riii ro trong du an. Theo PMBOK [1], ¢6 tong cong 8 phuong an d6i pho vai
rui ro:

Bang 3.11: Céc phuong an xir Iy rui ro [1]

Céc phuong &n xu 1y rui ro
Ngan chin [Tim céach loai bo trudc va sir dung cach thirc khac dé thuc hién dé tranh
i ro
Giam nhe  |Giam b6t anh hudng cua rii ro thong qua diéu khién va xtr Iy cac van dé
noi tai du an
Chuyén giao [Chuyén trach nhiém xir 1y rai ro sang cho bén th 3, vi du nhu mua bao
hiém
Chap nhan |C4c tac dong cua rii ro 1én dy an 1a du nho dé co thé chap nhan cho rui
ro tu xay ra va khong can thiét phai c6 giai phap dé xir Iy
Céc phuong an ddi pho tich cuc
Tandung  |Loai bo cac yéu td khong chic chian dé dam bao rang chi c¢6 cac yéu to
tich cuc xdy ra

Mé rong Tap trung vao nguyén nhan chu yéu va phat trién cac yéu to tich cuc cua
Ui ro
Chia sé Can céc doi tac tham gia dé chia sé rui ro

Chép nhan |Céc tac dong duogc kiém soat chu dong hodc bi dong khi rii ro xdy ra

Gia thiét mot duy annho cé 4 rairo R* = R = (1y, 1y, 13, 7,), cac phuong phép xt ly
rui ro tuong tng sé la:
T S11, 512,513
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T2t 821,522
T3 831,532,533, 534
T4t S41,Saz ) .

Trong tap R” ton tai duy nhat tap R = R’ = (ry, 13, 13) 0 tOn tai xung dot, trong
bai toan nay ching ta s€ chi quan tdm va lam viéc trén tap R, bao gom thiét 1ap mé hinh
hoéa cho tap R, va dé xuat giai phap lap trinh. Va gia sir rang trong R ton tai cic cdp xung
dot gitra cac chién lugc xir Iy i ro nhu sau: s;, — S21, S13 = S22, S21 — S31, S22 — S32-
Viéc tinh toan giai phap cho bai toan hodc co thé hiéu 1a cac giai thudt MOEASs s& duogc
ap dung trén mot dd thi vo hudng dudi dang Project Network trong dé:

= MGdi node ctia do thi biéu dién phuong thirc xt 1y cua rai ro, mang theo cac dic

tinh ctia phuong thire trong node

= CA4c node nim trong cung cot 1a cac phuong thirc xir 1y thudce vé ciing mot rii ro

= Phuong 4n xr Iy duoc chon phai dam bao nam trong duong di qua tt ca cac node

cuia N'.

S Sa1 S31 Sa1

Cost, Priority,
Difficulty, Time

Cost, Priority,

7Cost, Priority, W\
Difficulty, Time \

_ Cost, Priority,
| Difficulty, Time |\

/| Difficulty, Time

S3o S42

S12 S

Cost, Priority,
Difficulty, Time

~Cost, Priority,

S13

Cost, Priority,

Difficulty, Time .'

“Cost, Priority,

Difficulty, Time

S33

“Cost, Priority,

Cost, Priority,
Difficulty, Time

Difficulty, Time Difficulty, Time

Si3q

Cost, Priority,
Difficulty, Time

Conflict here No conflict

Hinh 3.10: Mang du dn biéu dién xung dét giita cdc phirong dn doi phé rii ro

Trong d6 véi cip Xung dot s;, — s,; ¢6 nghia la xung dot phuong phap xu ly thi 2"
cua rai ro r1, véi phuong phap xir ly thi 1%t cia rai ro r2, va trong biéu dién dudi dang
Project Network trén, khong c6 duong di gitra hai nodes s;, — s,;. Nhu vay thyc chat
bai toan xur ly xung dot gitta cac phuong phap dbi pho rui ro c6 thé quy vé bai toan 12
tim duong di qua tat ca cac ri ma khdng c6 xung dot voi nhau (chi di qua 1 lan). Tuy
nhién day khong phai 1a bai toan tim duong di nho nhat, bdi vi mdi diém cua mang du
an mang theo nhiéu gia tri thong tin vé diém. ngoai ra con nhiéu rang budc khac 1én bai
toan.

3.3.1.2 Ung dung mé hinh Unified Game-Based model cho bai toan

Véi cac dic diém cua bai todn xung dot trong cac phuong phap ddi phé rai ro nhur
trén, ap dung Unified Game-Base model vao bai todn, ta c6 mé hinh toan hoc cho bai
toan nay nhu sau:
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G = ({Py, P}, {So, Si}, {ug, ui}, R°) (3.14)
Trong do:

P, : 1a ngudi choi dic biét dai biéu cho lgi ich cua toan bo dy &n khi so sanh véi

cac nguoi choi binh thuong khac

So = {501, er SQjr e SOMO}: tap chién luoc cua ngudi choi dic biét, trong d6 M, 1a

s6 lugng chién lugc cia ngudi choi dic biét

Uy: S = R 1a ham thuong phat (payoff function) cua nguoi choi dac biét tham

chiéu chién lugc cua nguoi choi dic biét sang dang sb thuc

N: S6 lwong rui ro ¢ xay ra xung dot

P ={p4, ...,pi, -, pn}: la tap cac rai ro co xay ra xung dot

Si = {Si1) ) Sij, -, Si, 1 12 tAp céc phuong phép ddi pho cua rii ro i(1 <i <

N) va M; 1asb luong cic phuong phap xu ly cua rai ro i

u;: S; = R : 1a ham thuong phat cuaa rui ro i, tham chiéu chién luoc caa rii ro i

sang 1 gia tri s6 thuc

R€: 1a khong gian vector biéu dién tap cac xung dot ciia cac phuong phap ddi phd

rai ro, ma mot non-empty vector ¥ € R€ biéu dién xung dot gitta K rii ro (1 <

K < N), & dang chuan tic caa tro choi (strategic form hoic normal form), ¥ €

R ¢6 thé dugc mo ta nhu sau: {sgy, Spqs s Sxy}, trong do sy, € S, dai dién cho

quyén loi cia du an khi cac rai ro xay ra, va khi c6 dung do vé phuong phap xur

ly, cac gia tri s,4, Sy, € S; 1a cac phuong, trong d6 (1 <p,x <N), (1<q <

Myva(l<y=<M,)

Piém can béng Nash ctia m6 hinh duoc xac dinh nhu sau:

Khirairo i(1 < i < N) chon chién luoc xit Iy 13 s; € S;, ta goi s_; € S; 1a chién luoc
cua nhirng rai ro khac. Ham payoff caa rui ro i ¢ thé duogc dién giai nhu sau: u; (s;, s_;).
Tap cac chién luoc S* = (s5,...,s7, ...,s5 ) duoc goi 1a diém cén bang Nash khi
v(si,s7) €S, (si,si) € R, (1 < i,j < N), va:

ui(sf, Sil‘) = ui(si, Sii)' VSi € Si (315)

Diém can bang Nash chinh 1a giai phap cho xung dot chling ta can tim. Viéc xir ly
xung dot theo cach thirc win-win da dé cap ciing twong duong vai viéc giai md hinh Ly
thuyét tro choi va tim ra diém c&n bang Nash cho bai toan.

3.3.1.3 Cdc tham sé ciia mé hinh

Chién hroc ciia chii dau tw

Chién luoc j cho rai ro ciia ngudi choi dic biét (dai dién cho chu dau tu) 1a bo dir liéu
gom 4 thanh phan: thoi gian t6i thiéu dé xu ly rui ro, thoi gian ti da xtr ly rui ro, chi phi
t6i thiéu, chi phi tbi da:

Soj = {cost]-min, COStimayx, tiMejmin, timejmax} (3.16)

Chién gt cia cac nguwoi choi

Tap chién luoc S; = {sil, wes Sijy ...,siMi} la chién lugc choi cua nguoi choi i ¢ thé
hiéu cach khéc 1a rai ro i, trong quan ly du an dwoc coi la tap cac phuong phap dbi phd
cua rii ro i, mdi s;; mang theo cac thong tin dugc mo ta trong Phan 3.3.1.1, gom cac
thong tin nhu sau: cost, diff, priority, time, efficiency.

Cong thirc tinh ham payoff cia chi dau tw
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Tapcacruiro P = {p,,.. ,Dis - ,pN} V6i ting rui ro pi duoc mo ta boi vector hiéu
nang c6 chira cac thdng tin Ve (i) sb luwong tién ton that khi xung dot xay ra (i) va gia
tri level cua rui o, (iii) xac xuat xay ra (probability). Cu thé Ia:

W (Wlmpactl Wlevell Wprobabllltyl) (3-17)

Gia tri payoff cua chu dy an:
Up = Zl 1 Wl (318)

- i=1(a1‘Wimp,acti + aZWleveli) * ‘fvpr(‘)babilityi

Vi ai, a2 la cac hang so chuyén gia dung dé diéu chinh mae @6 anh huong cia cac
yéu to trong vector hi¢u nang: impact, level.

Tép cac chién luoc cua ri ro pi 12 S; = {s;,..,Sij,-., Sim,} V6i Mdi s;; duoc bieu

dién boi 1 vector hléu néng u_l]\ = (ucostij, upn-orityij, udiffij, utimeij, uefficciencyij) co
chta 5 thdng tin quan trong nhat cua phuong phap déi phé véi rairo i, (1 <i <N). Céc
théng tin nay bao gom: (i) cost, (ii) priority, (iii) difficult (diff), (iv) time and (v)
efficiency.

Codng thirc tinh ham payoff ciaa tirng ngwoi choi
Gia tri payoff cua rai ro i trong truong hop lua chon phuong an di phé j 1a tong hop
ctia ca 5 yéu to trén. Cu thé, ham payoff s& duoc mo ta nhu sau:
Ujj = blucostij + bzupriorityij + b3udiffii + b4utimeij (3.19)
Gia tri ctia ham payoff ujj cang nhé c6 nghia rang lya chon phuong 4an déi phé rui ro
cang phu hop.

Cong thirc tinh ham fitness chung cia dy an

DPé dam bao du an duoc dién ra thuan loi, cac rang budc vé tai chinh dugc dam bao
theo ding ké hoach thi viéc ti thiéu héa cac chi phi phat sinh nhu cac chi phi cho rui ro
1a rat ‘quan trong. RO rang la chi phi cua rui ro xay ra phu thugc vao 3 yéu t: hau qua
khi x4y ra rui ro, xac suat xay ra rai ro va chi phi cho phuong an xtr Iy n6. Bé tim ra can
bang Nash cho tro choi G, mét trong cac rang budc quan trong cta bai toan tdi uu da
muc tiéu 12 toi thiéu hoa chi phi rui ro. Chi phi nay dugc xac dinh bang:

Feose = Up + Zlivzlucostij (3.20)

Trong dé ucost;; la chi phi khi rui ro i sir dung phuong thitc d6i pho j nao d6. Tuy
nhién s& 1a thiéu sot néu chi tinh dén van dé tai chinh xay ra, mac d6 hiéu qua cua
phuong an giai quyet rui ro duoc chon cling anh huong khdng nho toi chat lwong du an.
Pé hién thuc hoa yeu t6 nay, ham F g, duoc diéu chinh nhu sau:

Fcost - i 1(a1Wmeacti + aZWleveli) Wprobabllltyi * (1 - uefficiencyij) +
N
i= lucostu (3.21)

Trong d6 gia sir rang rui ro i da lya chon phuong 4n doi phé j. Va ¥ nghia cua gia tri
ham F o5 la gid tri cang nho thi s€ dam bao cho trang thai tai chinh cua toan bd dy an
nam trong pham vi kiém soat duoc.

Rang budc thir 2 cia can bang Nash cho game G d6 1a tinh hi¢u qua ctia phuong phap
xu ly rui ro, viéc dinh lugng rang budce nay s¢ phu thude chu yéu vao cac dac diém cua
phuong phap xir Iy. Dé mé hinh c6 thé tuy bién, ta dua thém cac tham sb bs, by, bs, ba
vao cdc dac tinh cia phuong phép xtr ly rui ro theo thir ty 14 cost, priority, difficulty,
time. Cac tham sd nay (va bao gom ca ai, a, trong Cong thirc 3.18) s& dugc diéu chinh
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boi cac chuyén gia quan 1y du 4n thong qua viée cdu hinh tng dung phin mém. Va do
do6, ham dinh luong cho rang budc thir 2 cua can bang Nash sé dugc xac dinh nhu sau:

Fresponse = ?I:l (blucostij + bzudiffij + b3upriorityij + b4udiffij) (322)

Ham F.¢sponse 12 thudce do cho tinh hi¢u qua cua vige lua chon phwong an xir ly j cho
ri ro i. Gia tri Fresponse cang nho thi vi¢c Iva chon cang chinh xac. Véi mo hinh tro
choi hién tai, bao gdm nhiéu tip R’ € R ¢6 xuét hién xung dot tryc tiép gitra cac phuong
phap xt ly cua r;,7; € R’, Viéc tinh toan ham danh gid Fesponse S€ dugc thuc hi¢n
chung tuy nhién rang bugc thir 3 caa mo hinh sé la lua chon cac phuong phap xu ly cho
1;, 77 ma khong vi pham cac xung dot: Vr; # 1; € R', (Si,Sjn) A R

Trong mé hinh trd choi c6 hitu han sé ngudi choi va c6 hitu han chién luge, John
Nash, 1951 d3 chi ra rang ludn c6 1 giai phap cho vin d& ma dam bao duoc quyén loi
ctia cac bén, va thoa min cac rang budc, d6 chinh 1 diém can bang Nash [68]. Nash
Equilibrium trong bai toan nay ap dung cho N+1 ngudi choi bao gdm: ngudi choi dic
biét (dy 4an) va N nguoi choi thuong (12 cac rii ro 7; € R.) va mdi ngudi choi ¢ chién
luoc khac nhau.

Pé danh gia chat luong cua Nash Equilibrium, viéc dinh nghia ra ham thich nghi l1a
can thiét, va dua trén cac cong thirc 3.21, cong thire 3.22, ta co:

Fadaptive = €1 * Peost + Cp * Fresponse (323)
=G Z?Izl(alwimpacti + aZWleveli) * Wyrobability; * 1-

N <b1ucostij + bzudiffij + b3upriorityij>

uefficiencyij) + G =1 + b4udiff'-
t

Khong gian vector bi¢u dién tip xung dot

Trong khong gian vector RS, mdi ¥ € R€ biéu thi C xung dot giira 2 phuong thirc d6i
pho cua 2 rai ro khac nhau. Mdi vector duoc biéu dién bang mot bo cip gia tri cac
phuong phap ddi pho rai ro (rij, re) ¢6 xung dot truc tiép va khdng thé lya chon dong
thoi trong giai phap xi 1y rui ro. Trong d6, rij 13 phuong an ddi pho thi j caa rai ro i, va
lkh 1a phuong an d6i pho thir h caa rui ro k.

3.3.1.4  Cai dat giai thudt va thu nghiém

Xac dinh diém cin bing Nash

Pé tim diém can bang Nash sir dung MOEA framework, twong tu nhu cac bai toan &
trén va phan tich trong Phdn 2.3.4, chung ta can phai chuyén doi hét cac thudc tinh cua
ri ro va phuong an xir 1y sang ndi dung chtra trong ting gen cia nhiém séc thé. Tir md
ta cua bai toan, cac cai dat thudt toan sé sir dung cac gié tri va cach thac luu triv, xur ly
nhu trong vi du sau day:

Gia st rang mot dy 4n ¢ 5 rui ro va cic phuong phap ddi pho (Risk response - RR)
v6i1 rai ro theo nhu danh sach dudi day:

Ruiro1: RR11,RR 12

Ruiro 2: RR 21, RR 22, RR 23

Ruiro 3: RR 31, RR 32

Ruiro 4: RR 41, RR 42, RR 43, RR 44

Rui ro 5: RR 51, RR 52
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Trong d6, tap cac xung dot 1a gitta cac bd phuong phap ddi pho véi rui ro sau: RR
RR11-RR22,RR23-RR 52, RR32-RR 41

Bdng 3.12: Piém cin bang Nash hop 1y
Risk 1 2 3 4 5
Phuong phap xt ly
duoc lya chon

12 21 32 42 52

bap an nay duogc chuyén doi sang dang ctia nhiém sac thé vdi dinh dang sau:

(2] 1]2[2]2]

M&i gen cta nhiém sic thé chi chira thtr ty cia phuong an lwa chon, va duong nhién
cac phuong 4an nay khong co xung dot nao truc tiép. Nhu da ching minh trong phan
2.3.4 khi giai thuat hdi tu hodc théa man diéu kién dung 1a chéch 1éch gia tri thich nghi
trong pham vi & x4c dinh, ta s€ tim dugc diém can béng Nash cua bai toan.

Cac rang budc cia bai toan

Trén thuc té, cac xung dot trong cac qué trinh quan 1y du 4n thuong phire tap, ¢6 lién
quan t6i nhiéu d6i twong khac nhau va cé nhiéu rang budc. Vi vay viéc xac dinh chinh
xac cac rang budc can c6 1a diéu bat budc khi trién khai bat ct giai thuat nao. Can cu
vao mo ta bai toan, cac rang budc cua bai toan nay ap dung vao MOEA framework s¢
duoc xac dinh nhu sau:

o MQdi rii ro ¢6 téi thiéu 2 phuong an dbi pho tré 1én;

o Céchang sé a;, b ;i la hang sb chuyén gia, duoc dinh nghia trude trong thuat toan
va can dugc phan tich, cai tién dé tang tdc do chay thuat toan cling nhu cai tién
chat lugng cia dap an;

o Céc gia tri chi phi F va gid tri thich nghi lu6n duong;

o Trong diém can bang Nash, mdi gen cua ca thé chira lua chon cho phuong an xir
1y, va ri ro d6 duy nhat;

o Khong thé xuét hién dong thdi 2 gia tri phuong an xir 1y ctia 2 rii ro ma c6 xung
dot truct tiép v&1 nhau.

Cai dat MOEA framework

Viéc cai dat cua MOEA framework dugc thuc hién tuong tu nhu cac bai toan o trén,
phan mém chay st dung JAVA duya trén cac thu vién tinh todn c6 sin cia MOEA
framework va dugc cap nhat thuong xuyén.

M0 ta dir li€u

Dir liéu dung trong thir nghiém duoc thu thap tir cong ty gia cong phan mém lién
doanh véi Nhat Ban tai Viét Nam (noi tac gia luan an lam vi¢c tir 2004 - 2007). Dt li¢u
dugc chuyén thé tir cac file dit liéu khac nhau vao Co sé dir liéu (CSDL) MYSQL dé
chay MOEA framework, nguyén ban véi cac dir liéu thir nghiém nhé MOEA framework
thuong dung JSON dé mo ta dir liéu. Tuy nhién dit liéu thir nghiém tir dy 4n 16n nén can
phai dugc dua vao mot hé quan 1y CSDL dé chay. Mdt vai thong tin vé du 4n duoc dién
giai nhu sau:

Tén dw dn: Rentar — hé thong eCommerce bdn va cho thué Nha dat cho céng ty Bit

dong san sé 1 ciia Nhdt Ban (WWW.Mec.co.jp)
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Thoi gian bdt dau: 1.6.2008, thoi gian két thic: 30.5.2008

Quy mo dy an: 850 man/months

Thudng cac du 4n c6 quy mé 20-30 riti ro can quan 1y, tuy nhién trong du 4n 16n nay,
quy mo dit liéu bao gom 152 riii ro, 1066 cac phuong thirc xir Iy dugc mé ta trong cac
bang duéi ddy. Vi 1a dit liéu 16n va gi6i han boi khudn kho trinh bay luan an nén trong
cac bang sau, luan an chi gidi thiéu mot tdp con trong bo dir licu dé gid1 thiéu cAu trac
cua dir li€u bai toan. Trong Bang 3.13 moé ta 1 tap con dit licu vé thong tin rdi ro cua du
an. Trong Bang 3.14 md ta cac thong tin vé phuong phap dbi pho rui ro.

Bdng 3.13: Théng tin vé rii ro

Loai Tén rii ro MO ta rii ro Impact |Level |Prob
The project team may lack the
authority to achieve project
. |Executives fail |objectives. In such cases,
Executive . 20000
to support executive management support Extreme |53%
Support . . . uSD
project is fundamental to project
success. When this doesn't
materialize, the project fails.
Executives Executive management
Executive |become : 1ag 15000
. ... |disregards project Extreme | 95%
Support | disengaged with S i uUSsD
: communications and meetings
project
Conflict Members of executive
Executive betwee_n manage_ment are combatlve to 30000
executive the project or there is a Extreme|17%
Support . . USD
stakeholders disagreement over project
disrupts p issues at the executive level
Executive A key executive leaves the
Executive |turnover company, so the resulting 35000 0
Support | disrupts the disruption becomes a project |USD Extreme 84%
project issue
Scope is ill- The general risk of an error or {50000 0
Scope defined omission in scope definition USD Extreme | 11%
Scope creep Uncontrolled changes and 50000 . 0
Scope inflates scope  |continuous growth of scope usD High 47%
The project team adds its own
Gold plating product features that aren'tin {30000 . 0
Scope inflates scope  |requirements or change usD High 2%
requests.
Estimates are Inaccurate estimates are a 400000
Scope . g . Extreme | 71%
Inaccurate common project risk USD
Bdng 3.14: Théng tin vé phwong phdp doi phé riii ro
Rui ro Loai |Cost |Diff|Time |Priority M0 ta Efficiency
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Adopt a wait-and-see
attitude and take action
Risks 0 when triggers are met.
Accept | 0USD| 0 hour 0 Budget and schedule must
be held in reserve in case

the risk is selected.

0%

Ignore adopt a wait-and-
see attitude and take action
Risks 0 when triggers are met.
Ignore |0 USD| 0 hour 0 Budget and schedule must
be held in reserve in case

the opportunity is selected.

0%

Eliminate risk by accepting
another alternative,

Risks i 11000 42 changing the design, or

1 Avoid USD 8 hours ! changing a requirement.
Can affect the probability

and/or impact.

78%

This is when you do
. everything you can to
Risks Exploit 16000 3 35 1 make sure that you take 95%
USD hours
advantage of an
opportunity.

Risks 10000 3 Reduce probability and/or

. : : 0
Mitigate USD 0 hours 8 impact through active 40%
measures.

This is when you try to
make the opportunity more
Risks 4000 38 probable by influencing its
1 Enhance USD d hours 0 triggers. Increase the
probability and/or impact

of opportunity.

61%

Adopt a wait-and-see
attitude and take action
Risks 0 when triggers are met.
Accept |0USD| 0 hour 0 Budget and schedule must
be held in reserve in case

the risk is selected.

0%

Trong Bang 3.15 mo ta két qua chay cua 10 1an chay lién tuc. Luu y rang lan dau tién
chay, cho dic diém vé k¥ thuat va méi truong nén bao gio két qua chay ciling cham hon
mot chiit so v6i cac 1an sau. Mdi 6 trong Bang 3.15 thé hién 2 gid tri:

o Gia trj thich nghi cta diém can bang Nash tim dwoc cua toan du an;

o Thoi gian chay tinh theo giay.
Luu ¥ rang cac gia trj cua timg dic diém vé rai ro va phuong phap xur 1y rit khac nhau.
Khoang cach gitra cac gia tri 1a rat 16n, vi du nhu gia tri impact, cost thuong 1a 1.000.000
t6i 1.000.000.000. Trong khi cac gia tri level lai rat bé: 1-10. Vi vay dé danh gia ding
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gia tri thich nghi, viéc chon lya cac hang s6 s€ luén dam bao dugc tinh can doi gitra cac

gia tri nay. ’ ‘
Bang 3.15: Ket qua chay cdc thudt toan 10 lan
STT NSGA-II e-MOEA GDE3
1 7,906,528 - 2,934s 11,416,500 - 4,716s 8,511,612 - 3.493s
2 18,103,832 - 1,503s 10,051,527 - 3,394s 7,600,288 - 1,415s
3 17,908,199 - 1,440s 12,549,423 - 3,521s 7,491,761 - 1,330s
4 19,350,590 - 1,662s 10,679,523 - 3,356s 7,665,245 - 1,458s
5 18,668,416 - 1,585s 9,364,679 - 3,241s 7,876,559 - 1,388s
6 (7,901,941 - 1,436s 8,445,130 - 3,356s 7,927,693 - 1,458s
7 |[7,857,364 - 1,441s 8,971,856 - 3,380s 7,513,919 - 1,374s
8 17,802,405 - 1,508s 10,377,024 - 3,282s 7,995,918 - 1,174s
9 18,004,845 - 1,577s 9,034,573 - 3,254s 7,853,276 - 1,230s
10 7,625,568 - 1,502s 8,792,743 - 3,285s 7,560,075 - 1,344s
PESA2 e-NSGA-I11 SMPSO
1 19,320,717 - 2,726s 7,965,000 - 4,292s 13,318,634 - 1,313s
2 10,636,058 - 1,591s 7,724,390 - 2,360s 12,953,245 - 729s
3 18,409,361 - 1,502s 7,778,545 - 2,328s 14,283,138 - 6225
4 18,997,942 - 1,501s 8,234,220 - 2,322s 12,331,910 - 6965
5 18,645,457 - 1,446s 8,130,270 - 2,446s 13,027,559 - 6265
6 19,702,319 - 1,520s 8,073,367 - 2,242s 11,849,872 - 617s
7 19,684,004 -1,412s 7,907,211 - 2,143s 14,327,763 - 5555
8 19,435,869 -1,414s 7,742,396 - 2,099s 15,375,186 - 563s
9 18,796,411 - 1,404s 7,936,860 - 2,353s 15,591,372 - 580s
10 10,056,318 - 1,426s 7,821,593 - 2,090s 14,998,820 - 565s
Phan tich két qua thuit toin

Diém can bé“u;g Nash cta lan chay dau tién tur thudt toan NSGA 11 ¢6 gia tri thich nghi
tim dugc tot nhat (7,906,528), diém can bang Nash‘khuyén nghi thir tu vé viéc lua chon
cac phuong phap xur Iy nhu sau (trich dan 20 gen dau):

207 [3]2[1]4]5]6[7 [4]3]1]6 5437 [3]3]1]

Co

O

O

thé danh gia diém can bang Nash tim duoc nhu sau:

Thda man cac rang budc cua bai toan da dugc xung dot gitra cac phuong phép xir
1y rui ro;

Céc lya chon khong vi pham khong gian vector biéu dién tap xung dot cia bai
toan;

Gia tri hoi tu trong khoang thoi gian ngin cho thay diém can bang Nash di duoc
tim kiém thanh cong;

Diém can bﬁng Nash tim duoc voi gia tri thich nghi héi tu va nhé nhét trong lugt
chay tuong duong véi phuong an t6t nhat tim thy.

May tinh dung dé thir nghiém cac giai thuat c6 cau hinh nhu sau: MacOS High
Sierra 10.13.6 in CPU 2.5 GHz Quad-Core Intel Core i7 (Turbo Boost 3.4 GHz)
Crystalwell, 16 GB 1600MHz DDRA3L.
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Vi moi thuat toan, nghién ctru sé thuc hién chay thir nghiém 10 lan lién tuc, mdi lan
ghi lai két qua can bang Nash tim dugc. Két qua chay mdi thuat toan trong mdi 1an bao
gdm 3 thong tin chinh sau:

o Gia tri lya chon phuong phéap xu 1y duy nhat cho timg rui ro dudi dang mang;

o Payoff function cta dap an;

o Thoi gian chay.
Trong d6 thoi gian chay cang ngin mang ¥ nghia do pht hop cta thuat todn va mé hinh
cang cao. Gid tri ham payoff chi ra chat luong ctia dap an tim duoc. Gia tri ndy cang bé
thi két qua tim dugc cang tot.
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Hinh 3.11: So sanh thoi gian chay gitra cdc thudt toan
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Hinh 3.12: So sdnh gid tri thich nghi ciia diém cdn bang Nash tim dwoc

Tir két qua thu dugc trinh by trong Bang 3.15, ¢6 thé di t6i mot s6 danh gia ve vie giai
quyet mo hinh Unified Game-based bang thir nghiém trén MOEA framework nhu sau:
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o Unified Game-based model 4p dung vao bai toan mang ddy du cac thong tin cn
thiét cho viéc lap trinh bang cac giai thuat tién hoa t6i vu da muc tiéu (MOEA)
pho bién hién nay;

o Mo hinh 1a kha thi va giai quyét duoc dé tim ra diém Can bang Nash.

Ngoai ra, danh gia riéng vé muc do hiéu qua cua cac thuat toan cia MOEA framework
dugc chon lya trong thir nghiém trong viée giai quyét mé hinh nhu sau:

o SMPSO la thuat toan nhanh nhét trong thir nghiém trong viéc tim ra diém Cén
bang Nash, thoi gian chay cia SMPSO nhanh hon 141.6% so véi NSGA-II, va
nhanh hon 406.6% so véi e-MOEA, 128.1% nhanh hon GDES3, 132.2% nhanh
hon PESA2 va 259.4% nhanh hon e-NSGA-II. SMPSO vé trung binh tham chi
rang c6 thoi gian chay thuat toan nhanh hon 213.6% thoi gian chay trung binh cua
5 thuat toan con lai. Tuy nhién, chét lugng cua diém can béng Nash tim duoc,
dugc do bang gia tri cuia ham thich nghi cling khong duge cao so voi cac thuat
toan khac;

o GDES3 dua lai cac két qua c6 chat luong t6t nhat, dong nghia véi gia tri thich nghi
ctia diém can bang Nash 1a thip nhat. Sau 10 lan chay va két qua on dinh, c6 thé
két luan rang voi bai toan xung dot gilta cac phuong phap d6i phéd véi rii ro,
GDE3 mang lai dap an t6t nhat. GDE3 dua ra dap 4n véi gia tri thich nghi thap
hon 4.0% so véi NSGA-11, 1.7% thap hon so véi e-NSGA-I1. Két qua d6 cling néi
lén 12 NSGA-II va e-NSGA-II ciing déu 1a MOEA tt va phu hop véi bai toan
nay. Bén canh d6 GDE3 (vd NSGA-II, e-NSGA-11) tot hon nhiéu so voi e-MOEA
v6i gia tri thich nghi tot hon 27.8%, va tot hon 20.1% so voi PESA2, 77.0% tdt
hon so véi thuat toan nhanh nhat 1a SMPSO.

Cudi cuing, c6 thé thay rang cac thuat toan tién héa t6i wu da muc tiéu biét hién nay,
dugc cung cip boi MOEA framework déu c6 kha ning giai duoc bai toan nay, cac thuat
toan bao gdm: NSGA-II, PESA-II, e-MOEA, GDE3, e-NSGA-II, and SMPSO. Trong
d6 khi dit liéu 16n hon nita va can téi téc do chay nhanh dé tim ra két qua, co thé can
nhéc t6i SMPSO. Dé tim ra dap an co chat luong tdt nhat, c6 thé can nhéc tGi 3 thuat
toan 1a GDE3, NSGA-11 va e-NSGA-II vi sy chénh 1éch vé thoi gian chay ciing nhu chat
lugng cua 3 thuat toan nay 1a rat nho.

Lién quan truc tiép dén noi dung cua muc nay, c6 01 cong trinh d3 duoc cong bd
trong Tap chi trong nudce (CT4- 2018). Mot s6 nd1 dung thtr nghiém trinh bay trong luan
an da dugc bo sung thém, két qua mé rong hon so véi ndi dung trong bai bao CT4.

3.3.2 Bai toan can bang nguén lwc
3.3.2.1  Gidi thiéu bai toan

Cén bang ngudn nhan lyc (Resource Balancing) 1a bai toan vé phan phdi, chia sé cac
ngudn luc cho cac ca nhan hoic tap thé trong du an dé thyc hién cac cong viée trong du
an. Bal toan la mot trong cac noi dung quan trong cua tién trinh quan 1y dy an va 13 diéu
kién can thiét dé dam bao tinh can dbi gitra cac tac nhan du an trong qua trinh hoat dong.
Pong thoi can bang ngudn lyc ciing 1a n6i dung quan trong trong quan ly chién lugc.
Viéc phén b6 ngudn lyc hop 1y nham can bang nhu cau lgi ich cac thanh vién dy 4n 12

co so dé thyuc hién cac myc tiéu chién Iwgc mot cach c6 hiéu qua. Pong thoi voi do, viée
can bang ngudn lyc can duoc thyc hién mot cach cong bang trude nhu cau cua cac bén.
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Phén phdi ngudn lyc mét cach ngdu hing, thiéu cin cir khoa hoc s& din dén tinh trang
lang phi, kém hi€u qua trong viéc su dung cac nguén luc, va diéu nay sé dan dén viéc
thuc hién that bai cac muc tiéu da dé ra. Chinh vi tAm quan trong nhu vdy, bai toan t6i
uu hoa can bang ngudn luc thuong xuyén duoc dat ra, va viée giai quyet no6 mot cach
t6t nhat dong mot vai trd quyet dinh trong hoat dong cua t6 chtrc. Lay vi dy, cac ngudn
luc trong mot cong ty cod thé duoc ké dén nhu: thong tin, tai chinh, nhan sy, co s¢ vat
chat, khach hang, nha cung cip, cong nghé sir dung, ning lyc quan 1y, ning luc kinh
doanh, thuong hiéu, uy tin.

Xung dot cua bai toan

Vi cac md ta trén, c6 thé thiy rang xung dot & ddy 1a xung dot gitta hai hodc nhiéu
tac nhan du an c6 sir dung ngudn luc, xung dot ndy co thé giao thoa véi nhau voi khia
canh rang mot tac nhan c6 thé tham gia vao xung dot v4i nhiéu nhom tac nhan khéac
nhau ctia dy 4n. Ngoai ra vin dé xung dot con lién quan téi nhiéu yéu té canh tranh nhu
co s& vat chat, kinh phi, nhan su, chét luong nhan su, nang luc chuyén mon.

Vi déc diém xung dot nhu vy, bai toan can bang ngu6n lwc hoan toan co thé duoc
giai quyét bang cach st dung cac mo hinh trong ly thuyet tro choi. Trong do, cac thanh
phan cua t chitc dong vai trd nhu nguoi choi, con nguén lyc ma ho dugc phan b thé
hién gia tri loi ich ma ho thu duoc. Mdi thanh phan déu cb gang gianh duoc nhiéu loi
ich nhat c6 thé, va vi thé c6 thé xay ra canh tranh 1in nhau. Trong phan ndi dung nay,
luan 4n s& ap dung mé hinh Unified Game-based vao trong viéc phan tich va giai quyét
van dé cua bai toan.

Dir liéu bai toan

Trong quan ly du an, cac nguén luc c6 thé 1a: tién, nhan su, may moc thiét bi, co s6
vat chat can duge phan phéi cho cac nhom, b phan khac nhau dé thuc hién cong viéc
du an. Trong viéc can bang, ti€u chi phuy thude vao dé xuét tir cac bod phan, su can nhéc
cua quan ly du 4n, tinh hinh du 4n hodc nhiéu nhan t6 khac. Vay nén c6 nhiing tranh
cii, xung dot trong viéc doi hoi nhiéu tai nguyén hon tir nhiéu bo phan.

Viéc xac dinh cdc ti€u chi va dua ra 1 phuong an t6t dé phan chia ngudn lyc 1a mot
cong viéc can thiét cho quan 1y du an hd tro trong viéc ra quyét dinh. Vi dac thu cac
xung dot trong du 4n, noi ma tung bd phan van co the song sot va tiép tuc thuc hién
nghia vy ctia minh véi nhiéu mirc d6 tai nguyén cung cap, nhung rd rang 1a véi cac két
qua chat lugng khac nhau, c6 nghia la ting bo phén — nguoi choi trong tro choi — céd
nhing chién lugce riéng trong thyc hién tro choi.

Pé giai quyét bai toan, chiing ta phai dinh nghia dic thu cia timg bd phén, cac tiéu
chi dé danh gia trong viéc gitip nguoi choi lya chon chién lugc cua minh — céch tai
nguyén dugc phan phéi. Khi d6, s& dé hon xéac dinh 1 diém cén bang Nash bang 1 thuat
toan toi wu da myc tiéu Ia Fictitious Play. Pay la mot thuat toan dua trén nén tang toan
hoc, trong d6 tai mdi vong cia thuét toan, cac nguoi choi s& quyét dinh chién luoc cua
minh dya theo cac dit liéu vé cac budce di trude cta cac nguoi choi khac, voi diéu kién
tién quyét 1a cac chién luoc ciia nguoi choi duoc xac dinh trudc va khong thay ddi trong
qua trinh choi. Diéu nay 1a phu hop voi bai toan dugc giao va co kha nang thue thi duge.

Pau vao cua bai toan 14 cac nguon luce can dugc can bang trong dy 4n nhu : tién, nhan
su, may moc thiét bi, co s& vat chat. Thoéng qua cac chién luge ctia cac nhom, su canh
tranh va cac yéu t6 lién qua, chung ta c6 thé thiét 1ap duoc cac ham mang tinh twong doi
dé thé hién sy twong quan giita chién thuat ctia cac nhom. Tir d0, chung ta s& dua ra
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dugc ma tran payoff. Véi truong hop tong quat, vdi moi nguoi choi, ma tran payoffs s&
6 n chiéu & d6 mdi chidu 1a mot trong s6 cac chién thuat kha thi ctia timg nhom.

3.3.2.2  Ung dung mé hinh Unified Game-Based model cho bai toan

Véi cac dac diém cua bai toan can bang nguon luc khong c6 sy hién dién cua cha dau
tu, theo nhur mé hinh Unified Game-Based, ta can thém vao nguoi choi ao — chu dau tu
dé van c6 thé dam bao nguyén tic 13 lubn xét t6i quyén loi cta toan bo dy an. Tir d6 ta
c6 mo hinh cho bai toan nay nhu sau:

G = ({Po, P}, {S0, Si} {uo, u}, R) (3.24)

Trong do:

P, : 1a chu dau tu cua dy an

So = {501, wer SQjrees SOMO}: tap chién luoc cua nguoi choi dic biét, trong d6 M, 1a
s6 luong céc tai nguyén chua duoc phan phoi

Uy: Sy = R 13 ham thuong phat (payoff function) cua chu dau tu tham chiéu chién
lugc cua ngudi choi dic biét sang dang sb thuc

N: Sb lugng cac nhom/phong/ban c6 yéu cau vé ngudn luc

P ={py, ..., i ..., Py} 12 tap nguoi choi - cac don vi tham gia

Si = {Si1) ) Sijy - S, J1 12 tp cAc chién lugc ciia ngudi choi i(1 < i < N) va
M; 1asb luong tai nguyén ngudi choi i tham gia

u;: S; = R : 1a ham thuéng phat cua nguoi choi i, tham chiéu chién lugc nguoi
choi i sang 1 gia tri sb thuc

R€: 1a khong gian vector biéu dién C cac xung dot cua bai todn, ma maot vector
khong rong ¥ € RC biéu dién xung dot giita K bo phan cua du an, c6 yéu cau vé
ngudn luc c¢é cung dic diém vé k§ nang, mic lwong, hodc co tring thoi gian yéu
cau tham gia (1 < K < N).

Piém can béng Nash cua mo hinh duoc xac dinh nhu sau:

Khi nguoi choi i(1 < i < N) chon chién luoc s; € S;, ta goi s_; € S; 1 chién lugc
cua nhirg ngudi choi khac. Him payoff cia ngudi choi i €6 thé duoc dién giai nhu sau:
u;(s;, ;). Tap cac chién luoc S* = (s5, ..., s, ..., Sy ) duoc goi 1a diém can bang Nash
khiv(s;,s/) € 5", (si,s;) € R, (1 <i,j < N), va:

u;(s/,s;) = ui(s;,s2;),Vs; €S; (3.25)

Diém can bang Nash chinh 12 giai phap cho xung dot chlng ta can tim. Tai diém can
bang Nash, tat ca nhitng nguoi tham gia dang ky sir dung tai nguyén du an, ciing véi ca
chu dau tu s& dugc lva chon theo céch can bang nhat theo nhiéu tiéu chi va rang budc,
bao gém: cdng nghé thuc hién, thoi gian ngudi choi tham gia dwoc, yéu cau cu thé cua
nguoi choi.
3.3.2.3  Cdc tham s6 ciia mé hinh

Chién lugc ciia nguwdi choi diic biét

Tap chién luoc cta nguoi choi dac biét, dai dién cho 191 ich cua chu dau tu duoc ky
hi¢u duéi dang Sy = {S1, -, Soj, ---» Som, }, trong bai toan Can bang ngudn luc, mdi s ;
dai dién cho théng tin vé ngudn lec ma cha dy &n cung cap cho cac bo phan dy an (céc
ngudi choi khac) bao gdm céc thong tin vé: loai ngudn luc, cac loai ki ning, dic ta riéng
cua nguon lyc, chi phi st dung nguon luc.
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Chién lwgc ciia cac ngudi choi khac

Véi cac chién luge ctia ngudi choi i, 14 cac bd phan trong dy 4n ¢ yéu cau vé ngudn
luc, mo ta vé chién lugc ctia nguoi choi i ¢6 dang: S; = {Sm ceer Sijs wee) Sl-Ml.}Z la tap cac
chién lugc ctia ngudi choi i(1 < i < N) vaM; 1asb luong tai nguyén nguoi choi i tham
gia, chién luoc & bai toan nay c6 thé hiéu Ia chién luoc diang ky sir dung 1 loai tai nguyén
nao do. Trong mot tai nguyén cé thém cac yéu cau khac nhau khac nhau, vi dy nhu vé
khoang thoi gian stir dung, loai k¥ nang, cong nghé.., nhirng théng tin nay sé duoc chua
trong cac s;;.

Ham payoff cua nguoi choi 7 )
Ham payoff ctia nguoi choi i 14 bd phén tht i trong tong so N bo phan trong du an
duoc tinh nhu sau:

M;
- Z (A' (tij - ti’j) +B. (qij - q{j) + C. (cl-]- — Ci,j)) (3.26)
j=1
Trong do:
tij, tij: : 1an luot 13 thoi gian cAn nhan sy cia dy 4n va thoi gian dap tng
cua nhan sy

qij, Qi 1an luot 13 yéu cau chit luong hodc d phu hop vé cong nghé cia
du an va kha nang phu hgp cong nghé cua tai nguyén

¢ij, ¢i;: 1an luot 1a chi phi ma bd phén i c6 the dap tng va doi hoi chi phi
cua

A, B, C:lacac hang sb chuyén gia diéu chinh cac yéu té anh huong

M;: sb lugng cong viéc can tai nguyén trong nhom i

Ham payoff ciia chii dau tu
Ham payoff ctia nguoi choi do thém vao dai dién cho quyén loi du 4n hodc 1a chu dau
tu duoc xac dinh nhu sau:
N M

Uy = Z Ti' Ci — Z tij'cij (327)

i=1 j
Trong do:
t;j: la thoi gian can nhan su tham gia vao bo phan i
Cij: 1an luogt 1a chi phi lwvong ma bd phan i ¢6 thé dap tmg cho nhan su cho
cong viéc |
T;: 1a thot gian hién c6 cua toan bo nhan sy du an
C;: lan luot 1a chi phi lrong ma toan bo dy an tra cho nhan sy i
N: 12 s6 luong cac ngudi choi khac — bo phan
M: sb lugng cac cong viéc trong mot nhi€ém vu cua nhém

Ham fitness ctia loi giai bai toan
Gi4 tr1 ham fitness cia bai toan dugc tinh dya trén hai gia tri payoff cua nguoi choi,
gia tri fitness cang cao thi 101 gidi cac tot.
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Ugyy = Ug — z Uu; (3.28)

Khéng gian vector biéu dién tip xung dot

Trong khéng gian vector biéu dién tp xung dot R gdm c6 cac vector ¥ € R€ c6 thé
dugc mo ta nhu sau: {SOk, Spqr e sxy}, trong do6 sy, € S, dai dién cho nguoi choi dac
biét (quyén loi cua du an) va Spg» Sxy € S;, trong do (1 s p,x < 1\{), (1<qg<M,)va
(1 <y < M,), trong do céc chién lugc trong ¥ € R€ déu thugc veé mot ngudi choi ma
CO sox 12 thdng tin phan phdi do P, cho phép va cac s, Sy, € S; 1a két qua chon lua
viéc phan phdi tai nguyén nay. Trong U € RC O ton tai so, € S, bai vi ngoai viéc cac
ngudi choi canh tranh véi nhau vé mot loai tai nguyén, gitta chi dau tu P, ciling co su
xung dot véi chién lugc cua cac ngudi choi con lai, béi vi loi ich cua ngudi choi duoc
st dung tai nguyén s& ddi khong giéng loi ich cia chii dau tu néu xét vé khia canh tai
chinh.

3.3.2.4  Cai dat giai thudt va thwr nghiém

Dir li¢u thir nghiém

_Trong phan thyc nghiém ndy, luan an sir dung dir liéu thong tin ctia mot dur 4 an phan
mém tai Viét Nam, la mot module thude giai phap ERP ma doanh nghiép phan mém d6
sir dung, thong tin vé du an phan mém nhu sau:

Tén di dn: module HRM, trong gidi phdp cBIZ — hé thong ERP cho doanh nghiép

nho cua cong ty NEW CREATION, tru so tai Ha Noi.

Thoi gian bat dau: 1.8.2012, thoi gian két thiic: 30.1.2013.

Quy mé dy an: 54 man/months

Dit liéu thuc nghiém duoc mo ta bao gom b dir lidu & Bdng 3.16, 3.17 va c4c tham
s6 dau vao trong thuat toan & Bdng 3.18.

Badng 3.16. Dir liéu nhan su cua duw an

STT Tén Néang lyc | Lwong( tri¢u) K¥ niang
1 Ha Quang Minh 1 17.0 PHP, JavaScript ,Python
2 Bui Tuin Anh 1 15.0 MySQL, C++, C#
3 Vii Minh Tuén 2 15.0 Python, Java, C++
4 Tran Quang Ptic 2 9.5 Java, C#
5 | Nguyén Thi Tuyét 3 9.5 PHP, JavaScript
Nhung
6 Nguyén Thi Hai Yén |4 9.5 MySQL, C#
7 Kiéu Thanh Hai 5 9 MySQL, C++
8 Ha Vinh Lang 6 9 Java, C++
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9 Kiéu Xuan Viét 7 9 JavaScript, Python

Bdng 3.17: Yéu cau ky ndng cia ting dir dn.

Du an Yéu cau k¥ ning (cin mot trong sd cac ky ning)
1 PHP, MySQL, JavaScript
2 JavaScript, Python, Java
3 Java, C++, C#
Phén tich két qua

Diém can bang Nash tim dugc tai vong lap thi 100.000 cua thuét toan Fictitious Play
c6 gia tri thich nghi tim hoi tu tai gia tri € = 0.00010, diém can bang Nash dua ra khuyén
nghi thr ty vé viéc sdp x€p nhan sy vao cac by phan du an (theo cadc mau khéac nhau)
nhu sau:

13|/5]7]8|9]1]|3|4]6]|8|2]4|7]10]11]

Ba bg phén cua du an theo nhu dit li¢u da chon dugc cac nhan sy va hoat dong tuan tu
theo thir tu thoi gian (milestone) ctiia du an nhu trén, viéc Iyra chon can ctr vao thoi gian
ranh r6i, k¥ nang nhéan vién, k¥ ning cong viéc yéu cau, tong kinh phi du 4n chi tra cho
nhém cong viéc cuia don vi nay.

C6 thé danh gia diém can bang Nash tim dugc nhu sau:

=  Piém cin bang Nash véi ciu trac nhu trén c6 sy twong dong 16n véi mo hinh diém
can bang Nash trong cac bai toan khac, c6 thé thiy rang

= V& su chinh xéc thi diém can bang Nash tim dugc thoa man céc rang budc ciia bai
toan da dugc xung dot gitra cac phwong phap xur Iy rii ro va khéng vi pham Khong
gian vector biéu dién tap xung dot ctia bai toan

= Gi4 tri hoi tu trong khoang thoi gian ngan cho thdy diém can bang Nash di duoc
tim kiém thanh cong

Bén canh do, danh gia vé tbe do cua két qua thyc nghiém dugc thuc hién & trong
Bang 3.18, cac gia tri trong bang biéu dién két qua thu duogc tir 3 thuat toan két duoc
ghi nhan khi gia tri € dat ngudng 0.0001 va s6 luong chién thuat dugc gisi han bang 5.
Két qua cho théy thuét toan CFR+ c6 tdc d6 hoi tu nhanh vuot troi, trong khi thuat toan
Fictitious Play 1a toi nhat. Diéu nay 1a hé qua ciia sy khac biét trong qua trinh cap nhat
day chién thuat tir cac dit liéu sau mdi vong lap. CFR+ tan dung tdi da thong tin thu
dugc dya vao anh hudng cua timg chién thuat 1én timg ngudi choi cho va cho tdc do hoi
tu nhanh nht.

Trong két qua thuc nghiém ghi nhan két qua tai thoi diém 0.40 s, danh gia gia tri
epsilon gitra cic thut toan va gita hai mc gidi han sé luong chién thuat 1a 5 va 20.
Viéc tang s6 lwong chién thuat kha di cho ngudi choi dan dén dit liéu can tinh toan 16n
hon. Do d6, thdi gian dé hoan thanh vong lap ciing ting theo va két qua 1a téc do hoi tu
ctia thuat toan vi nhu vay ma giam di dang ke.
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Bdng 3.18: Két qua chay thuwc nghiém trén Fictitious play, CFR, CFR+

, Fictitious Play CFR CFR +
S6 vong
lap t(s) epsilon t(s) epsilon t(s) epsilon
1 0.00 0.70685 | 0.00 0.27692 | 0.00 0.27692
100 0.01 0.03049 |(0.01 0.01579 |0.01 0.01802
200 0.02 0.01516 |0.02 0.00775 |0.02 0.00913
300 0.02 0.01010 |0.02 0.00513 |0.02 0.00579
400 0.02 0.00977 |0.02 0.00384 |0.02 0.00443
500 0.03 0.00764 |0.03 0.00306 |0.03 0.00385
1000 0.04 0.00364 |0.04 0.00233 | 0.04 0.00192
5000 0.06 0.00085 | 0.06 0.00074 |0.09 0.00049
10000 0.08 0.00053 | 0.08 0.00047 |[0.11 0.00026
20000 0.11 0.00035 |[0.13 0.00027 |0.14 0.0005
30000 0.14 0.00025 |0.17 0.00021 |0.19 0.00011
32814 X X X X 0.20 0.00010
40000 0.17 0.00020 |0.21 0.00019 |x X
50000 0.19 0.00018 |0.26 0.00019 |x X
79453 X X 0.36 0.00010 |x X
100000 0.32 0.00010 |x X X X
100995 0.32 0.00010 |x X X X

Tur bang két qué thyc nghiém, ching ta thr?iy véi ca ba thuat toan toc d6 hoi tu kha
nhanh véi truong hop cac chién thuat dugc danh gia va thu gon lai vé 5. Trong do, thuat
toan CFR + c6 toc d6 hdi tu nhanh nhét sau do dén Fictitious Play va CFR. Pdi véi
truong hop sé luong chién thuat duoc giir nguyén (1iy toan bd cac bd chién thuat co thé
c0) thuat toan cho théy su hdi tu turong ddi cham khi tra ra két qua khong dugc tbt.

Lién quan truc tiép dén ndi dung ctia muc nay, cd 01 cong trinh d3 duoc cong bd
trong Hoi nghi trong nudc CT3 - 2018.
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3.4 Tiéu két chwong

Trong ndi dung chuong 3, nghién ctru ap dung mo hinh Unified Game- based duoc dé
Xuat trong chuong 2 vao mot so bai toan tiéu biéu thudc vé 2 16p xung dot dé 1a: cac bai
toan co lién quan truc tlep v6i chil dau tu va cac bai toan khong c6 sy lién quan tryc tlep
t61 chu dau tu. Cu thé, gdm cac xung dot trong ddu thau nhidu vong, xung dot trong xép
lich thanh toan du an, cac xung dot gitra cac phuong phap dbi phé véi rii ro trong quan
ly du an, cac xung dot trong can bang ngudn lyc.

Tiép theo, voi cac tham sd trong mo hinh, nghién ctru chuyén thé va ap dung vao
trong MOEA framework dé kiém tra tinh kha thi ctia mé hinh. Cac phan tich két qua
trong chuong nay cho thdy rang mé hinh 13 kha thi v6i bai toan nay. Cac két luan vé tinh
hiéu qua cua ting thudt toan ap dung cho thay su twong déng ddi véi cac danh gia trong
Chuong 3. Diéu d6 1a nhitng bang chimg cho thiy cac nghién ctru khac vé mé hinh
tuong tu co thé luu v khi Iya chon, sir dung cac thuat toan nhu SMPSO vé toc do chay,
GDE3, NSGA-II va e-NSGA-II cho chat lugng dap an.

Két thiic Chuong 3 s& ding lai viéc thir nghiém cac thuét toan va trong phan tiép theo
ludn an s& két luan lai cac cong viéc, n6i dung ma luan an dé hoan thanh, ciing nhu deé
xuat kién nghi cac huéng phat trién tiép theo.

Lién quan dén ndi dung ciia chuong c6 04 cong trinh khoa hoc dugc cong bd CT3,
CT4, CT6, CT7 va 01 cong trinh dang trong qua trinh phan bién CT8.
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KET LUAN VA HWONG PHAT TRIEN MO’ RONG CUA LUAN AN

Két luan

Theo PMBOK, vén dé xung dot trong quan 1y du 4n duoc nhéc t6i nhu 1a mot cong
viéc nho trong mot sb linh vuc kién thire chinh cua quan 1y du 4n, viéc quan 1y xung dot
nhu vay chua tuong xtng voi hdu qua ma xung dot gay ra, nhu da phan tich tai phan mo
dau [2]. Nhitng thiét hai vé xung dot xay ra cho quan ly du an la dang ké, cung voi do
anh hudng cta hoat dong du an va quan 1y du 4n véi doi séng x4 hoi ciing vo cung 16n.
Vi vay hién trang vé viéc khong c6 nhiéu nghién ctru lién quan toi van dé xu 1y cac xung
dot trong quan ly du an mot cach téng quan 1a can dugc khic phuc. Pong thoi, mot van
dé nita 13 viéc c6 rat it cac nghién ctru cu thé dé xuét toi cac khia canh ky thuat nhu mé
hinh héa xung dot, hodc dwa ra mot phwong an giai quyét cu thé cho cac van dé nay, véi
PMBOK thi chi cung cép cac ké hoach va cac hudng dan chung chung.

Vi vay, viéc dua ra phuong thirc giai quyét cu thé nhu trong luan an di trinh bay 1a
can thiét cho viée giai quyét mot van dé quan trong cua quan ly dy an. Cu thé, phuong
thire giai quyet trén da ap dung trong mot sd bai toan hop xung dot dién hinh cta cac du
an dau tu vé Cong ngh¢ thong tin nhu: dau thau, quan ly rui ro, thanh toan dy an, can
bang nguon lyc. Viée ing dung va thir nghiém cho thay cac van dé trén da duoc giai
quyét va tim ra giai phap ma cac bén tham gia déu hai long.

Qua nghién ctru, luan an da khiang dinh dugc mot sé dong gdp co ban dbi véi linh
vuc nghién ctru d6 1a: nghién ctru thanh cong mot mo hinh dua trén Iy thuyét tro choi,
mang tén goi la Unified Game-based model, c6 kha nang mé hinh cac 16p bai toan xung
d6t trong quan 1y du an. Khong nhitng thé, mo6 hinh mang diy du cac thong tin cu thé,
va truyén tai hiéu qua vao cac thuat toan t6i wu dé giai quyét bang cach str dung kha
niém can bang Nash. Vi giai phap can bang Nash tim dugc, sé dem lai mot cong cu
hiru ich cho nguoi quan ly du 4n va céc thanh vién trong viéc ra quyet dinh lién quan to1
cac xung dot. Giai phap duoc dua ra c6 kha ning can bang yéu cu cua cac bén lién
quan trong xung dot, va co the noi la luan an da dua ra dugc giai phap win - win , 1a mdt
trong nhirng mong mudn tot nhat nhung ciing kho thuc hién nhét ddi véi ly thuyet giai
quyét xung dot.

Cu thé hon, ludn an dugc thuc hién nhirng muc tiéu:

o Phan tich téng quan cac van dé xung dot ton tai trong mot dy an va cac dac diém
can c6 trong md hinh héa. Trong phan dau cua ‘nghién ctru da chi ra rang, cac mo
hinh hién tai c6 nhiéu van dé & mét vai dic diém sau nhu: riéng ddi véi bai toan
trong Quan 1y du an, du la khong lién quan t61 nhirng nguoi dai dién du an hodc
cha dau tu du an thi ciing can phai xem x¢€t to1 loi ich nay, vi rd rang rang cac van
dé riéng 1¢ cua du an duoc giai quyét thi myc tiéu cing la t6t cho toan bo du 4n.
Thém nira, cac md hinh tr choi, noi can sy cin bang gifta loi ich cla ‘nguoi choi,
cling 1a noi s& xdy ra tranh chap vé lgi ich thi cic mo ta, rang budc vé tranh chap
(hoac 1a xung dot) nay chua dugc mo ta. Vi vay, day la diéu kién bit budc ctia md
hinh dién giai xung dot;

o Xay dung mé hinh chung vé mé hinh hoa dua trén Iy thuyét trd choi cho tat ca cac
loai xung dot trong quan Iy du 4n, dong thoi dam bao rang m6 hinh c6 thé giai
quyét bang cac thuat toan t61 wu da muc tiéu phu hop, vé viéc chirng minh dam
bao viéc co thé giai quyét duge mo hinh, khong chi tir cac nghién ctru, phan tich,
céc bai bao durgc cong b trong qua trinh thyc hién luan an ciing cho thay rang két
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luan trén 13 c6 co so. Céc dit liéu dién ta trong phan gidi thiéu cac bai toan: thanh
toan dy an, quan 1y rui ro, can bang ngudn lyc va ddu thau nhiéu vong dugc chuyén
tron ven sang dir licu cua thuét toan;

o Nghién ctru cu thé chinh vé& cac van dé xung dot nhu: dau thau nhiéu vong va
phuong phap. dbi pho rui ro. Ngoai ra co 1 s6 van dé khac nhu: thanh toan dy 4n,
can bang ngudn luc. Cac van dé trén duoc chia dong déu thanh 2 loai xung dot nhu
d3 phan tich, bai todn ddu thau nhidu vong va thanh toan dy an c6 su xuat hién cia
chu dau tu trong xung d6t. Hai bai toan con lai 1a: quan 1y rii ro va cin bang ngudn
luc 12 cac xung dot giita cac d6i twong nam trong du 4n, va theo nhu mo hinh, can
su xuét hién cta nguoi choi ddc biét. Nhu vay, cac loai cia xung dot dugce thu
nghiém dong déu, ndm trén nhiéu mang dy 4n khac nhau: tai chinh, dau thau, rui
ro va nhan su. C6 thé két luan r’fmg viéc thir nghi¢m thuat toan do han ché vé thoi
gian, tuy nhién da duoc xem x¢ét ky cang;

o Ap dung thtr nghiém trén mot hé thong phan mém hd tro tin ciy va danh gia.

Qua két qua chay thir nghiém cho thiy ring:

o Véi cac giai thuat ty viét trong cac bai bao CT1 “Modeling and Developing
Project Payment Schedule Algorithm Using Genetic Algorithm and Nash
Equilibrium*, 2016 va CT2 “Research on Genetic Algorithm and Nash
Equilibrium in Multi-round procurement*, 2017 déu thue hién 4p dung mo hinh
Ly thuyét tro choi thanh cong va da giai quyet duoc van dé xung dot bang cach
tim ra cén bang Nash. Tuy nhién c6 thé thay rang toc do chay cia giai thuat di
truyén gbc khong thé nhanh duoc bang cac giai thuat khac khi so sanh mét cach
tuong ddi vé do 1on dit licu (sé lugng nguoi choi, sb luong chién lugc) voi tdc do
chay;

o Trong mot s6 cac cong bd khac sir dung MOEA framework 13 mot cong cu duoc
biét t6i  rong rdi va st dung mot s6 cac giai thuat tiéu biéu phi hop (4p dung duoc)
cho thay rang day la mot huong di hi¢u qua. Cong cu MOEA framework dugc
pho bién rong rii va khang dinh chét luong, hiéu nang cua cac thudt toan trong
MOEA framework 13 tot hon cac giai thuat di truyén ty viét. Tinh dung dén va
chinh xac cua giai thuat da dugc kiém chimg véi luong nguoi str dung qua thoi
gian dai.

Tir cac két qua nghién ctru ludn an va tong hop tir cic nghién ctru ngoai nude, co thé di
t61 két luan 1a 16p cac bai toan xung dot trong quan 1y dy an di duoc phan tich 13 rang
dé dua ra mot mo hinh Iy thuyét tro choi phit hgp. M6 hinh Unified Game-based dya
trén cac nghién ciru vé Iy thuyét tro choi va can bang Nash 1a mot céng cu hitu ich trong
viéc tim kiém ra giai phap win - win cua xung dot véi cac dic diém riéng biét sau:

o M5 hinh bai toan théng nhat va r6 rang;
Mo hinh c6 tinh bao quét v6i nhiéu dang xung dot trong Quan 1y dy an;
M6 hinh mang day du dac diém va dir lidu vé xung dot;
M6 hinh c6 thé tng dung vao cac giai thuat dé tim ra dap an;
Vige giai quyét mo hinh bﬁng thuat toan déu duge thuc hién trong thoi gian kha
thi ngay ké ca véi dit liéu cta nhitng dy an 16n.

O O O O

Ly thuyét tro choi cliing cac ung dung cta n6 dang dugc chu y va ngay cang phat trién
trong mot thoi gian dai, va gan day ciing c6 nhiéu thanh tuu khoa hoc lién quan toi linh
vuc ndy. Trong sb 8 giai Nobel lién quan t6i 1y thuyét tro choi, nhitng nim gan day
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(Thomas Schelling va Robert Aumann nam 2005, Leonid Hurwicz, Eric Maskin cung
véi Roger Myerson trong nam 2007, Alvin E. Roth, Lloyd S. Shapley trong nam 2012,
Jean Tirole trong nam 2014) déu c6 nhiing giai Nobel lién quan t6i ly thuyét tro choi.
Tuy nhién toan bg cac nghién ctru nay thugc vé nganh kinh té hoc. Vi vay viéc ung dung
ly thuyet trd choi hodc cac Iy thuyét lién quan vao trong cong nghé thong tin 1a rat can
thiét, m& ra nhiéu huéng nghién ctiru méi. Va diéu nay dan t6i cac kién nghi duoc trinh
bay trong phan sau.

Hwéng phat trién cua luan an

Véi sy phat trién lién tyc va manh me vé Ung dung cua ly thuyét tro choi, cting nhu
nhitng mo hinh kinh té méi ké thira tir Iy thuyet luan an c6 mong mudn dugc phat trién
nghién ctru trong luan 4n dé dat duoc nhitng két qua tot hon. Cac hudng nghién ctru co
thé phat trién 1a rt rong, dic biét ngay trong linh vuc quan 1y du an cling ¢o rat nhiéu
tiém ning, boi vi quan ly dy an la mot trong nhitng hoat dong kinh té quan trong nhét.
Céac hudng phat trlen M rong tiép theo cua luén an bao gom:

o Nghién ciu can dugc phat trién 1én v4i cac tng dung trong nhiéu loai xung dot
khéc dé c6 thé cai tién Unified Game-based model hoan thién hon;

o Ngoai ra, dé tim hiéu thém sy pht hop cia mé hinh Unified Game-based model
d6i vai cac thuat toan, nghién ciru trong twong lai ¢ thé sir dung thém cac thuat
toan toi wu da muc tiéu, dic biét cac thuat toan tién hoa tdi vu da muc tiéu;

o Khong chi sir dung cong cu hd trg 1a MOEA framework, nghién ctru c6 thé hudng
t6i stir dung cac cong cu toan hoc khac nhu MATLAB trong d6 c6 cung cap céc
thu vién tinh toan vé tdi wu lién quan t&i Pareto, hodc cac cong cu ho tro tu dong
giai bai toan Iy thuyét tro choi nhu GAMBIT;

o Khéng chi vay, nghién ciru ciing c6 thé dong gbop thém cac thuit toan phu hop véi
bai toan Xung dot trong quan 1y du an ndi riéng hodc bai toan ly thuyét tro choi
n6i chung vao trong thu vién cia phan mém ma ngudn mé MOEA framework dé
gitp ich cho cac nghién ctru khac;

o Khima hinh Iy thuyét tro choi cho céc bai toan xung dot duoc hoan thién, can dau
tu cong stc dé tong hop lai cac phén mém riéng 1€ trg giup ra quyét dinh cho cac
xung dot hién tai thanh mogt h¢ thong phan mém Tro gitp ra quyet dinh cho dy an
mot cach hoan chinh. Phan mém nay cé thé tich hop véi cac phan mém quan 1y
da c6 cua du an, tich hop vai cac cong cu khac nhue MOEA framework, GAMBIT
hoac MATLAB;

o Céc phan mém tro giup quyét dinh riéng 1& c6 thé tich hop vao cac cong cu sir
dung trong quan 1y du an, tao ra mot phan mém quan 1y du an thong minh co chirc
nang tro gitp quyét dinh véi cac van dé c6 thé giai quyét bang ly thuyét tro choi.

Ngoai ra, nhirng két qua nghién ctru va thir nghiém ciing can duoc truyén tai, cong
b 18n mot hodc nhiéu hé thong website vé linh vuc Iy thuyét tro choi. Viéc chia sé s&
giup cho nghién cuu va Unified Game-based model c6 thém cac nhén xét, phan bién tu
nhirng nha nghién ctru khac dé gop phan hoan thién hon.
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PHU LUC

Phu luc A - Théng tin dau thau
M6 ta dy an
Tén du 4n: Dy an dau tu ing dung CNTT trong hoat dong céc co quan Pang tinh Nghé An giai
doan 2015-2020
Ngudn vén: Dy an sir dung ngudn vén dau tu phat trién tir ngan sach tinh, v6i han mirc dau tu
la 39,8 ty dong.

Tong hop danh muc thiét bi, phin mém ciia dy 4n

Hang muc b sung, thay thé thiét bi

STT Hang muc thiét bj S6 lwong | Pon vi

1 | May tram (PC) 846 Bo

= Processor: Intel Core 13 hodc twong duong

= Mainboard : Intel H81 Express chipset

= Ram : 4GB, Hard Drive : 500GB

= Graphics : Integrated Intel(R) HD Graphics,

= Man hinh: 18.5", OS: Ubuntu 12.04

= Nic: Realtek Ethernet

= Optical Mouse & Keyboard

2 | May tinh xéch tay 50 Chiéc

= B§ VXL: Core 15 4210U hodc tuong duong

= B0§ nho: 4Gb, 0 ctng: 500Gb, Man hinh: 14.0”

= O dia quang: DVDRW

» Cac do hoa: VGA onboard, Intel HD Graphics

» Két ndi: LAN, Wifi, Bluetooth

= Cong giao tiép: USB 2.0, 3.0 va dau doc thé nhd (Card
Reader)

= Webcam: C6, Hé diéu hanh: Dos

= Tui xach, Mouse (Wireless)

3 | Mayin 510 Chiéc

= Laser mono den trang

= Két ndi may tinh: USB 2.0

4 | May in mau 30 Chiéc

* Loai may in: M4y in laze mau

= Kétnbi: USB 2.0; 10Base-T/100Base-TX

5 | May Scanner 510 Chiéc
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6 Luu dién may chu 5 Chiéc
= Cong suat: 1750VA/1600W
= (Cong nghé: Line Interactive, c6 chirc ning 6n dinh
dién ap (AVR)
= Chu tric lap dit: ldp trong tu rack (rack-mount)
hodc cay dting (tower)
* Dién ap vao: 220V/230/240V AC (160 ~ 294V
AC)
= Di¢n ap ra: 220V/230V/240V AC
» Tén s6 ngué)n vao: 50Hz/60Hz, ty dong nhan biét
(47-70Hz)
* Phan mém quan ly: CD kém theo
= Thoi gian luu dién: 9 phut & 75% tai va 14 phat &
50% tai (theo hé sb cong suit 0.7), ¢6 thé mo rong
thoi gian luu dién vé6i dc quy ngoai
7 May chiéu 35 Chiéc
= Cong nghé: 3LCD
= PJ phan gidi: 1024 x 768
= Khodang cach chiéu: 1,08-10,8 m
= Cong két nbi: VGA, HDMI, S-Video, USB, Wifi
option
» Loa: 5W; Do 6n: 37dB
» Pién nang: 100 - 240 V AC + 10%, 50/60 Hz
8 Chdng sét 1 Piém
= Coc tiép dia dai 2,4m thép ma dong (6 cai)
= Cap tiép dia 40m
» Hoa chat giam dién trd (4 bao)
= Ban dong tiép dia
9 Modem ADSL 480 Chiéc
4 Ports LAN RJ45 10/100Mbps, 1 cong WAN
10 Router 10 Bo
= WAN: 1-port GE, 1-port FE
= Ethernet: 8-port 10-/100-Mbps managed switch (4-
ports POE capable with 80W power supply adapter)
= 802.11a/g/n (Option): Yes
= Integrated USB 2.0/AUX/Console: Yes
= Integrated Dial : V.92 analog modem
11 Switch 510 Bo

Switch 24 Port 10/100/1000 Mbps with MDI and MDI
crossover (MDI-X); auto negotiated port. Bandwidth :
48Gbps

Hang muc xay dung Trung tam dir li¢u
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Stt | Tén, chung loai thiét bi Model va thong s ky thuat SL | Ponvi
| Hé théng thiét bi mang
1 Thiét bi dinh tuyén Cisco Router ISR4331-AX/K9 (hoic Bo
tuong duong)
General 4 GE, 3 NIM, 8 GB FLASH, 2 GB
DRAM (data plane), 4 GB DRAM
(control plane)
AC Input Voltage 100 to 240 VAC auto ranging
2 Chuyén mach Switch Switch Cisco Catalyst WS-C2960X- Bo
24TS-L (hodc tuwong duong)
Type Switch Layer 2 (Rackmount)
General 24 x GigE, 4 x 1G SFP, LAN Base
Architecture Switch (19”) rackmountable
Multi-service support Data, Voice and Video Traffic
Interfaces 24 Ethernet 10/100/1000 ports (RJ45)
& 4 x 1G SFP
Memory DRAM: 512MB ; 128 MB Flash
CPU 600MHz dual core
Power Supply AC power supply
Performance
Switching Bandwidth 216Gbps
Forwarding Bandwidth | 108 Gbps
Forwarding Rate: 64- | 71.4 Mpps
Byte L3 Packets
VLANS Max VLANSs 1023, VLAN IDs 4096,
Support Jumbo frames 9216 bytes
oS LAN Base image
Il Hé thong may chii va tu dia luu triv
1 May chii (Ao héa thanh | Dell PowerEdge R730 (hoic twong Bo

cac may chu tng dung
CSDL)

duong)

Form factor/height 2U Rack

Processor 2 X Intel Xeon E5

Memory (std) 16 x 16GB

HDD 3 x 600GB

Optical Drive DVD RW

RAID support PERC H730P Integrated RAID
Controller, 2GB Cache

Network controller 1Gb

Power supply

>= 700W, Hot-plug, Redundant PS
(1+1)

HBA Card

QLogic 2562
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duong)

May chu ATK Dell PowerEdge R630 (hodc tuong Bo
duong)
Form factor/height 1U Rackmount
Processor 2 X Intel Xeon E5
Memory (std) 2 x 8GB RDIMM, 2133 MT/s, Dual
Rank, x 4 Data Width
HDD 3x600GB
RAID support 2GB Cache
Network controller Broadcom 5720 QP 1Gb Network
Daughter Card
Power supply >= 700W, Hot-plug, Redundant PS
(1+1)
Méy chu Virus + Kiém | Dell PowerEdge R630 (hoic tuong Bo
soat két ndi internet duong)
Form factor/height 1U Rackmount
Processor
Memory (std) 1 x 8GB
HDD 3 X 600GB 10K RPM,6Gbps SAS 2.5
" Hot Plug Hard Drive
RAID support PERC H730P Integrated RAID
Controller, 2GB Cache
Network controller Broadcom 5720 QP 1Gb Network
Daughter Card
Power supply >= 495W, Hot-plug, Redundant
PS (1+1)
Tu dia luu trit SAN Dell PowerVault MD3820f, 16G Bo
Fibre Channel, 2U-24 drive (hoac
tuong duong)
Type Storage Area Network
Hard Drive 8 x 900GB
Connection 4 x 2X SFP, FC16, 16GB
Controller 2 x 16G FC, 2U MD38xxF, 4G Cache
Power Supply AC >= 600W
SAN Switch Brocade 300 Ports-On-Demand 8Gb Bo
FC Switch (8 x 8G SFP + 16 Empty
Ports) (hodc tuong duong)
Fibre Channel ports 24 ports with 8 Ports Active, 16 port
empty
Management Access: 10/100 Ethernet (RJ-45), USB
Il | Hatang
1 Tu Rack Viet Rack 42U 19" (hoac tuong Bo

4 x Rack 42U 600mm Wide Xx
1100mm
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8 x Rack PDU, Basic, Zero U, 32A,
230V, (20)C13 & (4)C19

10 x 1U 19" Blanking Panel, Light
Grey

8 x Power Cord, C13 to C14, 2.0m

6 X Power Cord, C19 to C20, 5.5m

Hé thong UPS Eaton 9PX11KiRT 11kVa/10kW Bo
(hoac tuong duong)
Cong suat: 11kVA/10kW
Cong nghé chuyén doi kép truc tuyén,
cong ngh¢ IGBT
Ciu tric lip dat: tower hodc rack-
mount
Dai di¢n ap va tan s6 dau vao rong:
176-276VAC, 40-70Hz
Dién ap dau ra: 220VAC+1%
Thoi gian backup: 20 phut & 50% tai,
15 phat & 75% tai, PF=0.7 (c6 4c quy
ngoai)
Hé¢ thong chong sét Emerson + APC (hoac twong duong) Hé¢
thong
Phan tiép dat chong sét Goi
EROD D16 Coc Tiép dia thép ma dong D16x2,4m Cai
M70 Day cap dong tran M70 lién két cac m
giéng/coc Tiép dia
EXOWELD Han hoa nhiét lién két day/coc Tiép Tub
dia
GEM-25 Hoéa chat giam dién tro dat Bao
(11,34kg/bao)
EPIT Hop do kiém tra dién tro dat bang Cai
composite
Cu/PVC/M50 Day cap dong boc PVC/50mm2 dan m
1én phong may (2 duong)
Bang dong Tiép dia trung gian 300 x Cai
60 x 6mm
M10 Day Tiép dia dén cac Thiét bi chong m
sét lan truyén
M6 Day Tiép dia dén céc tii rack m
Phan thiét bi chong sét Goi
lan truyén
420YCO5AWAIJLS Emerson Network Power Bo
420YCO5AWAJ1S

Thiét bi chdng sét trén duong ngudn
3 Phase
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PNET1GB Thiét bi chéng sét cho duong day Chiéc
mang toc do gigabit

PNETR6 PNETR6 : Thiét bi cat loc sét trén Chiéc
mang LAN, téc d6 gigabit (bt vao
gia d& va lap trén ta rack)

PRM24 APC PRM24 : Gia d thiét bi bat vao Chiéc
ta rack ( 1dp duoc toi da 24 thiét bi)
APC 24 position chassis

PDIGTR APC PDIGTR : Thiét bj chong sét cho Chiéc
duong day tin hiéu , di¢n thoai ,
modem, fax lines

Heé thong béo chay
Ta bdo chay TT 5 kénh Bo
Pau bao khéi quang Bo
Pau bao nhiét gia ting Bo
Chudng bao chay Bo
Dén bao chay qua nhot
Nt 4n bao chay
V6 tu thép son tinh dién
Vit tu phu: day tin hiéu, tré cudi Goi
duong, gen nhua, ...
Binh bot chita chdy CO2 xéach tay, Bo
3kg
Binh bot chita chay hon hop xach tay, Bo
4kg

H¢ thong san nang ky

thuat
Hé théng san nang k¥ thuat Bo

Hé thong camera quan | Avtech (hodc twong duong)

sat

Camera IP - gin tran Camera Avtech Bo6

Camera IP - gin tuong Camera Avtech Bo

Pau ghi hinh Pau ghi hinh AVTech + Phan mém di Bo
kem

Vit tu va phu kién hoan | Cap mang CATS, dau bam Rj45, day Goi

thién hé théng Camera

dién, gen, bang dinh ... du dé hoan
thién hé thong

Heé thong giam sat:

APC - ISX management and EMS
system (hodc tuong duong)

NetBotz Room Monitor 355 (with
120/240V PoE Injector)

APC Temperature & Humidity
Sensor

NetBotz Spot Fluid Sensor - 15 ft.
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NetBotz Smoke Sensor - 10 ft.

APC Alarm Beacon

APC 24 Port 10/100 Ethernet Switch

NetBotz Device Monitoring (Five
Nodes) Pack

ISX management system installation
and config

két noi

8 Hé théng chiéu sang, 6 | Sino (hodc trong duong)
cim
IV | Thi cong hé thong + cap

Thi cong hé thong + cap
két ndi

AMP (hoac tuong duong)

Cép UTP Cat6 AMP UTP CAT6 4 d61 - 305
mét/thung

DPau RJ45 Cat6 RJ45 Connector AMP CAT6 - 100
chiéc/hop

Pau bit RJ45

AMP Modular Plug Boot 100
chiéc/hop

Soi cap nhay Cat6 ( UTP patchcord
Cat6 két ndi patch panel voi may chu)

Soi cap nhay Cat6 ( UTP patchcord
Cat6 két ndi patch panel v6i switch)

Patchpanel cat6 24
port

AMPTRAC Category 6 Shielded Full
Patch Panel, 24 ports, 1U, Black

Hé thong mang din cép
dong

Mang cap ludi (wire mesh tray) 300 x
100 kém ti treo sir dung chay cap cho
phong may chu

Phuy kién lap dat khac

Phu kién can thiét dé hoan thanh viéc
lap dat (vit, ng, dinh, bang dinh, day
thit, vong s6...)

V | Phan mém hé thong

HDH cho méy chu

Microsoft (hodc twrong duong)

WinSvrDataCtr 2012 SNGL OLP NL
2Proc QIlfd for 3 Servers

SysCtrDatactr SNGL LicSAPk OLP
NL 2Proc QIfd for 3 Servers

WinSvrCAL SNGL LicSAPk OLP
NL UsrCAL for 5 users

Phan mém backup

Symatec Backup Exec 2014 (hoac
tuong duong)

1 x SYMC Backup Exec 2014
SERVER WIN PER SERVER BNDL
STD LIC EXPRESS BAND S
ESSENTIAL 12 MONTHS
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2 X SYMC Backup Exec 2014 Agent
for application and Database win per
server

BNDL STD LIC EXPRESS BAND S
ESSENTIAL 12 MONTHS

1 x SYMC Backup Exec 2014
OPTION NDMP WIN PER SERVER
BNDL STD LIC EXPRESS BAND S
ESSENTIAL 12 MONTHS

3 | Phan mém Antivirus cho | Kaspersky Anti-Virus for Windows | 1 Bo
may chu File Server EE (hoac twong duong)
Cac hang muc khac
Stt | Hang muc thiét bi S6 luong | Bon vi
1 | Xay dung Cong thong tin dién tr 1 Goi
2 | Xay dung HTTT tong hop 1 Goi
3 | Xay dung phan mém Quan 1y don thu khiéu t6 1 Goi
4 | Xay dung phan mém Quaén 1y ho so luu trit 1 Goi
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Téng hop kinh phi du 4n

Stt | Tén vat liéu/ phan viéc SL Pon vi | Pon gia du tinh | Thanh tién
13,536,000,00
1 May tram (PC): 846 Bo 16,000,000 0
2 | May tinh xéach tay 50 Chiéc | 20,000,000 1,000,000,000
3 | Mayin 510 | Chiéc | 5,000,000 2,550,000,000
4 | May in mau 30 Chiéc | 15,000,000 450,000,000
5 | May Scanner 510 | Chiéc | 4,000,000 2,040,000,000
6 | Luu dién may chu 5 Chiéc | 22,000,000 110,000,000
7 | May chiéu 35 Chiéc | 25,000,000 875,000,000
8 | Chéng sét 1 Piém | 35,000,000 35,000,000
9 | Modem ADSL 480 | Chiéc | 3,000,000 1,440,000,000
10 | Router 10 B 18,700,000 187,000,000
11 | Switch 510 |Bo 5,170,000 2,636,700,000
12 | Thiét bi dinh tuyén 1 Bo 187,300,000 187,300,000
13 | Chuyén mach Switch 2 B 49,900,000 99,800,000
May chu (Ao hoa thanh cac R
14 méy chii tmg dung CSDL) 3 B 625,800,000 1,877,400,000
15 | May chi ATK 1 B 433,700,000 433,70°0,000
, q . T X p
16 | Mdy chu Virus & Kiém sodt |, Bo 162,400,000 | 324,800,000
két noi internet
17 | Tu dia luu trit SAN 2 B 479,200,000 958,400,000
18 | SAN Switch 2 B 111,400,000 222,800,000
19 | Ta Rack 1 B 100,000,000 100,000,000
20 | Hé thong UPS 1 Bo 145,000,000 145,000,000
21 | Hé théng chéng sét 1 H? 105,000,000 105,000,000
thong
22 | Hé théng bao chay 1 H‘i 90,000,000 90,000,000
thong
23 | Hé thong san nang ky thuat | 20 m?2 3,000,000 60,000,000
. Hé
24 | H¢ thong camera quan sat 1 e; 25,000,000 25,000,000
thong
25 | Hé thong giam sat 1 H‘i 99,500,000 99,500,000
thong
26 | Hé thong chiéu sang, 6 cam | 1 Hfﬁ 15,000,000 15,000,000
thong
g7 | Thi cOng h¢ thong + cdp ket | | He 100,000,000 | 100,000,000
noi thong
28 | HPH cho may chu 1 B 610,000,000 610,000,000
29 | Phan mém backup 1 Bo 125,000,000 125,000,000
30 3:2“ mém Antivirus chomdy | | Bo 9,500,000 9,500,000
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Thiét bi dau cudi ma hoa

31 | 1 Bo 227,040,000 | 227,040,000
video
32 | Hé thong camera ty dong 1 Chiéc | 313,500,000 313,500,000
33 | Thiét bi bat v& dién tir 1 Bo 41,800,000 41,800,000
34 | Thiét bi ghi hinh 1 Bo 705,320,000 | 705,320,000
35 | Micro da huong dat ban 2 Chiéc | 17,600,000 35,200,000
g6 | Man hinh lon hién thi chuyén |, Chiéc | 83,600,000 334,400,000
nghi¢p 65”
37 | Man hinh [6n hién thi 48" | 1 Chiéc | 18,744,000 18,744,000
gg | Man hinh hién thi dir licu |, Chiée | 5,720,000 5,720,000
trinh chiéu 24”
g9 | Ihict bi phan phoi tin hiu | B6 | 33,000,000 33,000,000
hinh anh
40 | Bo khuéch dai am thanh 1 Bo 11,880,000 11,880,000
41 | Loa c0t treo tuong 6 Chiéc | 1,760,000 10,560,000
42 | Vat tu, phy kién 1 G6i | 31,460,000 31,460,000
g3 | Dao tao hung din su dyng, |, G6i | 20,900,000 20,900,000
van chuyén
44 | %2y dung phan mém Trang |, G6i | 800,000,000 | 800,000,000
thong tin dién tir
g5 | X3 dung phan mém Quanly |, G6i | 500,000,000 | 500,000,000
don thu khiéu to
46 | X8 dung phan mém Quanly |, G6i | 700,000,000 | 700,000,000
ho so luu trix
TONG 34,237,424,000
VAT 10% 3,423,742,400
Chi phi khéc 2,138,833,600
TONG CONG 39,800,000,000
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Théng tin di thiu cia Tap doan FPT:

M4 hang héa | Thoi diém dau| Thoi diém két thic | Giagde | Gidban | Chiét khau
HO1 1/6/2016 31/5/2017 10,880 12,960 10
HO1 1/6/2017 31/5/2018 11,040 13,120 9
HO1 1/6/2018 31/5/2019 11,120 13,200 8
Ho1 1/6/2019 31/12/2020 11,120 13,200 5
HO02 1/6/2016 31/5/2017 13,800 16,400 10
HO2 1/6/2017 31/5/2018 14,000 16,600 9
HO02 1/6/2018 31/5/2019 14,100 16,700 8
HO2 1/6/2019 31/12/2020 14,100 16,700 5
HO3 1/6/2016 31/5/2017 3,500 4,150 10
HO3 1/6/2017 31/5/2018 3,550 4,200 9
HO3 1/6/2018 31/5/2019 3,575 4,225 8
HO3 1/6/2019 31/12/2020 3,575 4,225 5
HO4 1/6/2016 31/5/2017 10,650 12,600 10
HO4 1/6/2017 31/5/2018 10,800 12,750 9
HO4 1/6/2018 31/5/2019 10,875 12,825 8
HO4 1/6/2019 31/12/2020 10,875 12,825 5
HO5 1/6/2016 31/5/2017 2,880 3,400 10
HO5 1/6/2017 31/5/2018 2,920 3,440 9
HO5 1/6/2018 31/5/2019 2,940 3,460 8
HO5 1/6/2019 31/12/2020 2,940 3,460 5
HO6 1/6/2016 31/5/2017 16,060 18,920 10
HO6 1/6/2017 31/5/2018 16,280 19,140 9
HO6 1/6/2018 31/5/2019 16,390 19,250 8
HO6 1/6/2019 31/12/2020 16,390 19,250 5
HO7 1/6/2016 31/5/2017 18,500 21,750 10
HO7 1/6/2017 31/5/2018 18,750 22,000 9
HO7 1/6/2018 31/5/2019 18,875 22,125 8
HO7 1/6/2019 31/12/2020 18,875 22,125 5
HO8 1/6/2016 31/5/2017 26,250 30,800 10
HO8 1/6/2017 31/5/2018 26,600 31,150 9
HO8 1/6/2018 31/5/2019 26,775 31,325 8
HO8 1/6/2019 31/12/2020 26,775 31,325 5
HO09 1/6/2016 31/5/2017 2,280 2,670 10
HO09 1/6/2017 31/5/2018 2,310 2,700 9
HO09 1/6/2018 31/5/2019 2,325 2,715 8
HO09 1/6/2019 31/12/2020 2,325 2,715 5
H10 1/6/2016 31/5/2017 14,399 16,830 10
H10 1/6/2017 31/5/2018 14,586 17,017 9
H10 1/6/2018 31/5/2019 14,680 17,111 8
H10 1/6/2019 31/12/2020 14,680 17,111 5
H11 1/6/2016 31/5/2017 4,033 4,705 10
H11 1/6/2017 31/5/2018 4,084 4,756 9
H11 1/6/2018 31/5/2019 4,110 4,782 8
H11 1/6/2019 31/12/2020 4,110 4,782 5
H12 1/6/2016 31/5/2017 147,967 | 172,316 10
H12 1/6/2017 31/5/2018 149,840 | 174,189 9
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H12 1/6/2018 31/5/2019 150,777 175,126 8
H12 1/6/2019 31/12/2020 150,777 175,126 5
H13 1/6/2016 31/5/2017 39,920 46,407 10
H13 1/6/2017 31/5/2018 40,419 46,906 9
H13 1/6/2018 31/5/2019 40,669 47,156 8
H13 1/6/2019 31/12/2020 40,669 47,156 5
H14 1/6/2016 31/5/2017 506,898 588,252 10
H14 1/6/2017 31/5/2018 513,156 594,510 9
H14 1/6/2018 31/5/2019 516,285 597,639 8
H14 1/6/2019 31/12/2020 516,285 597,639 5
H15 1/6/2016 31/5/2017 355,634 412,015 10
H15 1/6/2017 31/5/2018 359,971 416,352 9
H15 1/6/2018 31/5/2019 362,140 418,521 8
H15 1/6/2019 31/12/2020 362,140 418,521 5
H16 1/6/2016 31/5/2017 134,792 155,904 10
H16 1/6/2017 31/5/2018 136,416 157,528 9
H16 1/6/2018 31/5/2019 137,228 158,340 8
H16 1/6/2019 31/12/2020 137,228 158,340 5
H17 1/6/2016 31/5/2017 402,528 464,824 10
H17 1/6/2017 31/5/2018 407,320 469,616 9
H17 1/6/2018 31/5/2019 409,716 472,012 8
H17 1/6/2019 31/12/2020 409,716 472,012 5
H18 1/6/2016 31/5/2017 94,690 109,172 10
H18 1/6/2017 31/5/2018 95,804 110,286 9
H18 1/6/2018 31/5/2019 96,361 110,843 8
H18 1/6/2019 31/12/2020 96,361 110,843 5
H19 1/6/2016 31/5/2017 86,000 99,000 10
H19 1/6/2017 31/5/2018 87,000 100,000 9
H19 1/6/2018 31/5/2019 87,500 100,500 8
H19 1/6/2019 31/12/2020 87,500 100,500 5
H20 1/6/2016 31/5/2017 126,150 145,000 10
H20 1/6/2017 31/5/2018 127,600 146,450 9
H20 1/6/2018 31/5/2019 128,325 147,175 8
H20 1/6/2019 31/12/2020 128,325 147,175 5
H21 1/6/2016 31/5/2017 71,400 85,050 10
H21 1/6/2017 31/5/2018 72,450 86,100 9
H21 1/6/2018 31/5/2019 72,975 86,625 8
H21 1/6/2019 31/12/2020 72,975 86,625 5
H22 1/6/2016 31/5/2017 62,100 73,800 10
H22 1/6/2017 31/5/2018 63,000 74,700 9
H22 1/6/2018 31/5/2019 63,450 75,150 8
H22 1/6/2019 31/12/2020 63,450 75,150 5
H23 1/6/2016 31/5/2017 2,100 2,490 10
H23 1/6/2017 31/5/2018 2,130 2,520 9
H23 1/6/2018 31/5/2019 2,145 2,535 8
H23 1/6/2019 31/12/2020 2,145 2,535 5
H24 1/6/2016 31/5/2017 17,750 21,000 10
H24 1/6/2017 31/5/2018 18,000 21,250 9
H24 1/6/2018 31/5/2019 18,125 21,375 8
H24 1/6/2019 31/12/2020 18,125 21,375 5
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H25 1/6/2016 31/5/2017 71,640 84,575 10
H25 1/6/2017 31/5/2018 72,635 85,570 9
H25 1/6/2018 31/5/2019 73,133 86,068 8
H25 1/6/2019 31/12/2020 73,133 86,068 5
H26 1/6/2016 31/5/2017 10,950 12,900 10
H26 1/6/2017 31/5/2018 11,100 13,050 9
H26 1/6/2018 31/5/2019 11,175 13,125 8
H26 1/6/2019 31/12/2020 11,175 13,125 5
H27 1/6/2016 31/5/2017 74,000 87,000 10
H27 1/6/2017 31/5/2018 75,000 88,000 9
H27 1/6/2018 31/5/2019 75,500 88,500 8
H27 1/6/2019 31/12/2020 75,500 88,500 5
H28 1/6/2016 31/5/2017 457,500 536,800 10
H28 1/6/2017 31/5/2018 463,600 542,900 9
H28 1/6/2018 31/5/2019 466,650 545,950 8
H28 1/6/2019 31/12/2020 466,650 545,950 5
H29 1/6/2016 31/5/2017 95,000 111,250 10
H29 1/6/2017 31/5/2018 96,250 112,500 9
H29 1/6/2018 31/5/2019 96,875 113,125 8
H29 1/6/2019 31/12/2020 96,875 113,125 5
H30 1/6/2016 31/5/2017 7,315 8,550 10
H30 1/6/2017 31/5/2018 7,410 8,645 9
H30 1/6/2018 31/5/2019 7,457 8,692 8
H30 1/6/2019 31/12/2020 7,457 8,692 5
H42 1/6/2016 31/5/2017 21,707 25,797 10
H42 1/6/2017 31/5/2018 22,022 26,112 9
H42 1/6/2018 31/5/2019 22,179 26,269 8
H42 1/6/2019 31/12/2020 22,179 26,269 5
H43 1/6/2016 31/5/2017 14,630 17,347 10
H43 1/6/2017 31/5/2018 14,839 17,556 9
H43 1/6/2018 31/5/2019 14,944 17,661 8
H43 1/6/2019 31/12/2020 14,944 17,661 5
H44 1/6/2016 31/5/2017 568,000 672,000 10
H44 1/6/2017 31/5/2018 576,000 680,000 9
H44 1/6/2018 31/5/2019 580,000 684,000 8
H44 1/6/2019 31/12/2020 580,000 684,000 5
H45 1/6/2016 31/5/2017 360,000 425,000 10
H45 1/6/2017 31/5/2018 365,000 430,000 9
H45 1/6/2018 31/5/2019 367,500 432,500 8
H45 1/6/2019 31/12/2020 367,500 432,500 5
H46 1/6/2016 31/5/2017 511,000 602,000 10
H46 1/6/2017 31/5/2018 518,000 609,000 9
H46 1/6/2018 31/5/2019 521,500 612,500 8
H46 1/6/2019 31/12/2020 521,500 612,500 5
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Théng tin dv thiu cia Céng ty Hong Phic:

M4 hang héa | Thoi diém dau | Thoi diém kétthuc | Gidgde | Gidban | Chiét khiu
HO1 1/12/2016 31/11/2017 11,200 13,280 10
HO1 1/12/2017 31/1/2018 11,360 13,440 7
HO1 1/2/2018 1/2/2021 11,360 13,440 6
HO02 1/12/2016 31/11/2017 14,200 16,800 10
HO02 1/12/2017 31/1/2018 14,400 17,000 7
HO02 1/2/2018 1/2/2021 14,400 17,000 6
HO3 1/12/2016 31/11/2017 3,600 4,250 10
HO3 1/12/2017 31/1/2018 3,650 4,300 7
HO3 1/2/2018 1/2/2021 3,650 4,300 6
H04 1/12/2016 31/11/2017 10,950 12,900 10
H04 1/12/2017 31/1/2018 11,100 13,050 7
HO4 1/2/2018 1/2/2021 11,100 13,050 6
HO5 1/12/2016 31/11/2017 2,960 3,480 10
HO5 1/12/2017 31/1/2018 3,000 3,520 7
HO5 1/2/2018 1/2/2021 3,000 3,520 6
HO6 1/12/2016 31/11/2017 16,500 19,360 10
HO6 1/12/2017 31/1/2018 16,720 19,580 7
HO6 1/2/2018 1/2/2021 16,720 19,580 6
HO7 1/12/2016 31/11/2017 19,000 22,250 10
HO7 1/12/2017 31/1/2018 19,250 22,500 7
HO7 1/2/2018 1/2/2021 19,250 22,500 6
HO8 1/12/2016 31/11/2017 26,950 31,500 10
HO8 1/12/2017 31/1/2018 27,300 31,850 7
HO8 1/2/2018 1/2/2021 27,300 31,850 6
HO09 1/12/2016 31/11/2017 2,340 2,730 10
HO9 1/12/2017 31/1/2018 2,370 2,760 7
HO09 1/2/2018 1/2/2021 2,370 2,760 6
H10 1/12/2016 31/11/2017 14,773 17,204 10
H10 1/12/2017 31/1/2018 14,960 17,391 7
H10 1/2/2018 1/2/2021 14,960 17,391 6
H11 1/12/2016 31/11/2017 4,136 4,808 10
H11 1/12/2017 31/1/2018 4,188 4,860 7
H11 1/2/2018 1/2/2021 4,188 4,860 6
H12 1/12/2016 31/11/2017 151,713| 176,062 10
H12 1/12/2017 31/1/2018 153,586 177,935 7
H12 1/2/2018 1/2/2021 153,586 177,935 6
H13 1/12/2016 31/11/2017 40,918 47 405 10
H13 1/12/2017 31/1/2018 41,417 47,904 7
H13 1/2/2018 1/2/2021 41,417 47,904 6
H14 1/12/2016 31/11/2017 519,414| 600,768 10
H14 1/12/2017 31/1/2018 525,672| 607,026 7
H14 1/2/2018 1/2/2021 525,672| 607,026 6
H15 1/12/2016 31/11/2017 364,308 420,689 10
H15 1/12/2017 31/1/2018 368,645 425,026 7
H15 1/2/2018 1/2/2021 368,645 425,026 6
H16 1/12/2016 31/11/2017 138,040| 159,152 10
H16 1/12/2017 31/1/2018 139,664| 160,776 7
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H16 1/2/2018 1/2/2021 139,664 160,776 6
H17 1/12/2016 31/11/2017 412,112 474,408 10
H17 1/12/2017 31/1/2018 416,904 479,200 7
H17 1/2/2018 1/2/2021 416,904 479,200 6
H18 1/12/2016 31/11/2017 96,918 111,400 10
H18 1/12/2017 31/1/2018 98,032 109,172 7
H18 1/2/2018 1/2/2021 98,032 109,172 6
H19 1/12/2016 31/11/2017 68,000 81,000 10
H19 1/12/2017 31/1/2018 69,000 82,000 7
H19 1/2/2018 1/2/2021 69,000 82,000 6
H20 1/12/2016 31/11/2017 100,050 118,900 10
H20 1/12/2017 31/1/2018 101,500 120,350 7
H20 1/2/2018 1/2/2021 101,500 120,350 6
H21 1/12/2016 31/11/2017 73,500 87,150 10
H21 1/12/2017 31/1/2018 74,550 88,200 7
H21 1/2/2018 1/2/2021 74,550 88,200 6
H22 1/12/2016 31/11/2017 63,900 75,600 10
H22 1/12/2017 31/1/2018 64,800 76,500 7
H22 1/2/2018 1/2/2021 64,800 76,500 6
H23 1/12/2016 31/11/2017 2,160 2,550 10
H23 1/12/2017 31/1/2018 2,190 2,580 7
H23 1/2/2018 1/2/2021 2,190 2,580 6
H24 1/12/2016 31/11/2017 18,250 21,500 10
H24 1/12/2017 31/1/2018 18,500 21,750 7
H24 1/2/2018 1/2/2021 18,500 21,750 6
H25 1/12/2016 31/11/2017 73,630 86,565 10
H25 1/12/2017 31/1/2018 74,625 87,560 7
H25 1/2/2018 1/2/2021 74,625 87,560 6
H26 1/12/2016 31/11/2017 11,250 13,200 10
H26 1/12/2017 31/1/2018 11,400 13,350 7
H26 1/2/2018 1/2/2021 11,400 13,350 6
H27 1/12/2016 31/11/2017 76,000 89,000 10
H27 1/12/2017 31/1/2018 77,000 90,000 7
H27 1/2/2018 1/2/2021 77,000 90,000 6
H28 1/12/2016 31/11/2017 469,700 549,000 10
H28 1/12/2017 31/1/2018 475,800 555,100 7
H28 1/2/2018 1/2/2021 475,800 555,100 6
H29 1/12/2016 31/11/2017 97,500 113,750 10
H29 1/12/2017 31/1/2018 98,750 115,000 7
H29 1/2/2018 1/2/2021 98,750 115,000 6
H30 1/12/2016 31/11/2017 7,505 8,740 10
H30 1/12/2017 31/1/2018 7,600 8,835 7
H30 1/2/2018 1/2/2021 7,600 8,835 6
H31 1/12/2016 31/11/2017 181,632 211,147 10
H31 1/12/2017 31/1/2018 183,902 213,418 7
H31 1/2/2018 1/2/2021 183,902 213,418 6
H32 1/12/2016 31/11/2017 253,935 294,690 10
H32 1/12/2017 31/1/2018 257,070 297,825 7
H32 1/2/2018 1/2/2021 257,070 297,825 6
H33 1/12/2016 31/11/2017 34,276 39,710 10
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H33 1/12/2017 31/1/2018 34,694 40,128 7
H33 1/2/2018 1/2/2021 34,694 40,128 6
H34 1/12/2016 31/11/2017 585,416| 677,107 10
H34 1/12/2017 31/1/2018 592,469| 684,160 7
H34 1/2/2018 1/2/2021 592,469| 684,160 6
H35 1/12/2016 31/11/2017 14,784 17,072 10
H35 1/12/2017 31/1/2018 14,960 17,248 7
H35 1/2/2018 1/2/2021 14,960 17,248 6
H36 1/12/2016 31/11/2017 71,060 81,928 10
H36 1/12/2017 31/1/2018 71,896 82,764 7
H36 1/2/2018 1/2/2021 71,896 82,764 6
H37 1/12/2016 31/11/2017 16,120 18,557 10
H37 1/12/2017 31/1/2018 16,307 18,744 7
H37 1/2/2018 1/2/2021 16,307 18,744 6
H38 1/12/2016 31/11/2017 4,976 5,720 10
H38 1/12/2017 31/1/2018 5,034 5,548 7
H38 1/2/2018 1/2/2021 5,034 5,548 6
H39 1/12/2016 31/11/2017 22,440 26,730 10
H39 1/12/2017 31/1/2018 22,770 27,060 7
H39 1/2/2018 1/2/2021 22,770 27,060 6
H40 1/12/2016 31/11/2017 8,197 9,742 10
H40 1/12/2017 31/1/2018 8,316 9,860 7
H40 1/2/2018 1/2/2021 8,316 9,860 6
H41 1/12/2016 31/11/2017 1,232 1,461 10
H41 1/12/2017 31/1/2018 1,250 1,478 7
H41 1/2/2018 1/2/2021 1,250 1,478 6
H42 1/12/2016 31/11/2017 22,337 26,426 10
H42 1/12/2017 31/1/2018 22,651 26,741 7
H42 1/2/2018 1/2/2021 22,651 26,741 6
H43 1/12/2016 31/11/2017 15,048 17,765 10
H43 1/12/2017 31/1/2018 15,257 17,974 7
H43 1/2/2018 1/2/2021 15,257 17,974 6
H44 1/12/2016 31/11/2017 584,000/ 688,000 10
H44 1/12/2017 31/1/2018 592,000 696,000 7
H44 1/2/2018 1/2/2021 592,000/ 696,000 6
H45 1/12/2016 31/11/2017 370,000/ 435,000 10
H45 1/12/2017 31/1/2018 375,000] 440,000 7
H45 1/2/2018 1/2/2021 375,000 440,000 6
H46 1/12/2016 31/11/2017 525,000/ 616,000 10
H46 1/12/2017 31/1/2018 532,000/ 623,000 7
H46 1/2/2018 1/2/2021 532,000/ 623,000 6
Thong tin dy thiu cia cong ty Tran Anh:

M4 hang hoa | Thoi diém dau | Thoi diém két thac |  Gia gbc Giaban | Chiét khiu
HO1 1/6/2016 31/5/2017 10,880 12,960 10
HO1 1/6/2017 31/12/2018 11,040 13,120 8
HO1 1/1/2019 31/12/2020 11,040 13,120 9
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HO2 1/6/2016 31/5/2017 13,800 16,400 10
HO02 1/6/2017 31/12/2018 14,000 16,600 8
HO2 1/1/2019 31/12/2020 14,000 16,600 9
HO3 1/6/2016 31/5/2017 3,500 4,150 10
HO3 1/6/2017 31/12/2018 3,550 4,200 8
HO3 1/1/2019 31/12/2020 3,550 4,200 9
HO04 1/6/2016 31/5/2017 10,650 12,600 10
HO04 1/6/2017 31/12/2018 10,800 12,750 8
HO4 1/1/2019 31/12/2020 10,800 12,750 9
HOS 1/6/2016 31/5/2017 2,880 3,400 10
HO5 1/6/2017 31/12/2018 2,920 3,440 8
HOS 1/1/2019 31/12/2020 2,920 3,440 9
HO6 1/6/2016 31/5/2017 16,060 18,920 10
HO6 1/6/2017 31/12/2018 16,280 19,140 8
HO6 1/1/2019 31/12/2020 16,280 19,140 9
HO7 1/6/2016 31/5/2017 18,500 21,750 10
HO7 1/6/2017 31/12/2018 18,750 22,000 8
HO7 1/1/2019 31/12/2020 18,750 22,000 9
HO8 1/6/2016 31/5/2017 26,250 30,800 10
HO8 1/6/2017 31/12/2018 26,600 31,150 8
HO08 1/1/2019 31/12/2020 26,600 31,150 9
HO9 1/6/2016 31/5/2017 2,280 2,670 10
HO09 1/6/2017 31/12/2018 2,310 2,700 8
HO9 1/1/2019 31/12/2020 2,310 2,700 9
H10 1/6/2016 31/5/2017 14,399 16,830 10
H10 1/6/2017 31/12/2018 14,586 17,017 8
H10 1/1/2019 31/12/2020 14,586 17,017 9
H1l 1/6/2016 31/5/2017 4,033 4,705 10
Hil 1/6/2017 31/12/2018 4,084 4,756 8
H1l 1/1/2019 31/12/2020 4,084 4,756 9
H12 1/6/2016 31/5/2017 147,967 172,316 10
H12 1/6/2017 31/12/2018 149,840 174,189 8
H12 1/1/2019 31/12/2020 149,840 174,189 9
H13 1/6/2016 31/5/2017 39,920 46,407 10
H13 1/6/2017 31/12/2018 40,419 46,906 8
H13 1/1/2019 31/12/2020 40,419 46,906 9
H14 1/6/2016 31/5/2017 506,898 588,252 10
H14 1/6/2017 31/12/2018 513,156 594,510 8
H14 1/1/2019 31/12/2020 513,156 594,510 9
H15 1/6/2016 31/5/2017 355,634 412,015 10
H15 1/6/2017 31/12/2018 359,971 416,352 8
H15 1/1/2019 31/12/2020 359,971 416,352 9
H16 1/6/2016 31/5/2017 134,792 155,904 10
H16 1/6/2017 31/12/2018 136,416 157,528 8
H16 1/1/2019 31/12/2020 136,416 157,528 9
H17 1/6/2016 31/5/2017 402,528 464,824 10
H17 1/6/2017 31/12/2018 407,320 469,616 8
H17 1/1/2019 31/12/2020 407,320 469,616 9
H18 1/6/2016 31/5/2017 94,690 109,172 10
H18 1/6/2017 31/12/2018 95,804 110,286 8
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H18 1/1/2019 31/12/2020 95,804 110,286 9
H19 1/6/2016 31/5/2017 86,000 99,000 10
H19 1/6/2017 31/12/2018 87,000 100,000 8
H19 1/1/2019 31/12/2020 87,000 100,000 9
H20 1/6/2016 31/5/2017 126,150 145,000 10
H20 1/6/2017 31/12/2018 127,600 146,450 8
H20 1/1/2019 31/12/2020 127,600 146,450 9
H21 1/6/2016 31/5/2017 71,400 85,050 10
H21 1/6/2017 31/12/2018 72,450 86,100 8
H21 1/1/2019 31/12/2020 72,450 86,100 9
H22 1/6/2016 31/5/2017 62,100 73,800 10
H22 1/6/2017 31/12/2018 63,000 74,700 8
H22 1/1/2019 31/12/2020 63,000 74,700 9
H23 1/6/2016 31/5/2017 2,100 2,490 10
H23 1/6/2017 31/12/2018 2,130 2,520 8
H23 1/1/2019 31/12/2020 2,130 2,520 9
H24 1/6/2016 31/5/2017 17,750 21,000 10
H24 1/6/2017 31/12/2018 18,000 21,250 8
H24 1/1/2019 31/12/2020 18,000 21,250 9
H25 1/6/2016 31/5/2017 71,640 84,575 10
H25 1/6/2017 31/12/2018 72,635 85,570 8
H25 1/1/2019 31/12/2020 72,635 85,570 9
H26 1/6/2016 31/5/2017 10,950 12,900 10
H26 1/6/2017 31/12/2018 11,100 13,050 8
H26 1/1/2019 31/12/2020 11,100 13,050 9
H27 1/6/2016 31/5/2017 74,000 87,000 10
H27 1/6/2017 31/12/2018 75,000 88,000 8
H27 1/1/2019 31/12/2020 75,000 88,000 9
H28 1/6/2016 31/5/2017 457,500 536,800 10
H28 1/6/2017 31/12/2018 463,600 542,900 8
H28 1/1/2019 31/12/2020 463,600 542,900 9
H29 1/6/2016 31/5/2017 95,000 111,250 10
H29 1/6/2017 31/12/2018 96,250 112,500 8
H29 1/1/2019 31/12/2020 96,250 112,500 9
H30 1/6/2016 31/5/2017 7,315 8,550 10
H30 1/6/2017 31/12/2018 7,410 8,645 8
H30 1/1/2019 31/12/2020 7,410 8,645 9
H44 1/6/2016 31/5/2017 568,000 672,000 10
H44 1/6/2017 31/12/2018 576,000 680,000 8
H44 1/1/2019 31/12/2020 576,000 680,000 9
H45 1/6/2016 31/5/2017 360,000 425,000 10
H45 1/6/2017 31/12/2018 365,000 430,000 8
H45 1/1/2019 31/12/2020 365,000 430,000 9
H46 1/6/2016 31/5/2017 511,000 602,000 10
H46 1/6/2017 31/12/2018 518,000 609,000 8
H46 1/1/2019 31/12/2020 518,000 609,000 9
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Théng tin dv thiu cia cong ty CP May tinh Ha Ngi:

M4 hang héa | Thoi diém dau | Thoi diém két thac |  Gia gbc Gidban | Chiét khau
HO1 1/1/2017 31/5/2018 10,880 12,960 8
HO1 1/6/2018 31/5/2021 11,040 13,120 9
HO2 1/1/2017 31/5/2018 13,800 16,400 8
HO2 1/6/2018 31/5/2021 14,000 16,800 9
HO3 1/1/2017 31/5/2018 3,500 4,150 8
HO3 1/6/2018 31/5/2021 3,550 4,250 9
HO4 1/1/2017 31/5/2018 10,650 12,600 8
HO04 1/6/2018 31/5/2021 10,800 12,900 9
HO5 1/1/2017 31/5/2018 2,880 3,400 8
HO5 1/6/2018 31/5/2021 2,920 3,480 9
HO06 1/1/2017 31/5/2018 16,060 18,920 8
HO06 1/6/2018 31/5/2021 16,280 19,360 9
HO7 1/1/2017 31/5/2018 18,500 21,750 8
HO7 1/6/2018 31/5/2021 18,750 22,250 9
HO8 1/1/2017 31/5/2018 26,250 30,800 8
HO8 1/6/2018 31/5/2021 26,600 30,450 9
HO09 1/1/2017 31/5/2018 2,280 2,670 8
HO09 1/6/2018 31/5/2021 2,310 2,730 9
H10 1/1/2017 31/5/2018 14,399 16,830 8
H10 1/6/2018 31/5/2021 14,586 17,204 9
H11 1/1/2017 31/5/2018 4,033 4,705 8
H11 1/6/2018 31/5/2021 4,084 4,808 9
H12 1/1/2017 31/5/2018 147,967| 172,316 8
H12 1/6/2018 31/5/2021 149,840| 176,062 9
H13 1/1/2017 31/5/2018 39,920 46,407 8
H13 1/6/2018 31/5/2021 40,419 47 405 9
H14 1/1/2017 31/5/2018 506,898 588,252 8
H14 1/6/2018 31/5/2021 513,156| 600,768 9
H15 1/1/2017 31/5/2018 355,634| 412,015 8
H15 1/6/2018 31/5/2021 359,971 420,689 9
H16 1/1/2017 31/5/2018 134,792| 155,904 8
H16 1/6/2018 31/5/2021 136,416 159,152 9
H17 1/1/2017 31/5/2018 402,528| 464,824 8
H17 1/6/2018 31/5/2021 407,320| 474,408 9
H18 1/1/2017 31/5/2018 94,690 109,172 8
H18 1/6/2018 31/5/2021 95,804 105,830 9
H19 1/1/2017 31/5/2018 86,000 99,000 8
H19 1/6/2018 31/5/2021 87,000 95,000 9
H20 1/1/2017 31/5/2018 126,150| 145,000 8
H20 1/6/2018 31/5/2021 127,600| 137,750 9
H21 1/1/2017 31/5/2018 71,400 85,050 8
H21 1/6/2018 31/5/2021 72,450 87,150 9
H22 1/1/2017 31/5/2018 62,100 73,800 8
H22 1/6/2018 31/5/2021 63,000 75,600 9
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H23 1/1/2017 31/5/2018 2,100 2,490 8
H23 1/6/2018 31/5/2021 2,130 2,550 9
H24 1/1/2017 31/5/2018 17,750 21,000 8
H24 1/6/2018 31/5/2021 18,000 21,500 9
H25 1/1/2017 31/5/2018 71,640 84,575 8
H25 1/6/2018 31/5/2021 72,635 86,565 9
H26 1/1/2017 31/5/2018 10,950 12,900 8
H26 1/6/2018 31/5/2021 11,100 13,200 9
H27 1/1/2017 31/5/2018 74,000 87,000 8
H27 1/6/2018 31/5/2021 75,000 89,000 9
H28 1/1/2017 31/5/2018 457,500 536,800 8
H28 1/6/2018 31/5/2021 463,600 549,000 9
H29 1/1/2017 31/5/2018 95,000 111,250 8
H29 1/6/2018 31/5/2021 96,250 113,750 9
H30 1/1/2017 31/5/2018 7,315 8,550 8
H30 1/6/2018 31/5/2021 7,410 8,740 9
H31 1/1/2017 31/5/2018 177,091 206,606 8
H31 1/6/2018 31/5/2021 179,362 211,147 9
H32 1/1/2017 31/5/2018 247,665 288,420 8
H32 1/6/2018 31/5/2021 250,800 294,690 9
H33 1/1/2017 31/5/2018 33,440 38,874 8
H33 1/6/2018 31/5/2021 33,858 39,710 9
H34 1/1/2017 31/5/2018 571,309 663,001 8
H34 1/6/2018 31/5/2021 578,362 677,107 9
H35 1/1/2017 31/5/2018 14,432 16,720 8
H35 1/6/2018 31/5/2021 14,608 17,072 9
H36 1/1/2017 31/5/2018 69,388 80,256 8
H36 1/6/2018 31/5/2021 70,224 81,928 9
H37 1/1/2017 31/5/2018 15,745 18,182 8
H37 1/6/2018 31/5/2021 15,932 18,557 9
H38 1/1/2017 31/5/2018 4,862 5,606 8
H38 1/6/2018 31/5/2021 4,919 5,548 9
H39 1/1/2017 31/5/2018 28,380 32,670 8
H39 1/6/2018 31/5/2021 28,710 32,010 9
H40 1/1/2017 31/5/2018 10,336 11,880 8
H40 1/6/2018 31/5/2021 10,454 11,524 9
H41 1/1/2017 31/5/2018 1,197 1,426 8
H41 1/6/2018 31/5/2021 1,214 1,461 9
H42 1/1/2017 31/5/2018 21,707 25,797 8
H42 1/6/2018 31/5/2021 22,022 26,426 9
H43 1/1/2017 31/5/2018 14,630 17,347 8
H43 1/6/2018 31/5/2021 14,839 17,765 9
H44 1/1/2017 31/5/2018 568,000 672,000 8
H44 1/6/2018 31/5/2021 576,000 688,000 9
H45 1/1/2017 31/5/2018 360,000 425,000 8
H45 1/6/2018 31/5/2021 365,000 435,000 9
H46 1/1/2017 31/5/2018 511,000 602,000 8
H46 1/6/2018 31/5/2021 518,000 616,000 9
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Théng tin dv thiu ciia cong ty Setec:

M4 hang hoa | Thoi diém dau | Thoi diém két thuc | Gia goc Giaban | Chiét khiu
HO1 1/6/2016 31/5/2018 10,771 12,830 10
HO1 1/6/2018 31/5/2020 11,261 13,382 12
HO1 1/6/2020 31/5/2021 11,342 13,464 8
HO02 1/6/2016 31/5/2018 13,662 16,236 10
HO02 1/6/2018 31/5/2020 14,280 16,932 12
HO02 1/6/2020 31/5/2021 14,382 17,034 8
HO3 1/6/2016 31/5/2018 3,465 4,109 10
HO3 1/6/2018 31/5/2020 3,621 4,284 12
HO3 1/6/2020 31/5/2021 3,647 4,310 8
HO4 1/6/2016 31/5/2018 10,544 12,474 10
HO4 1/6/2018 31/5/2020 11,016 13,005 12
HO4 1/6/2020 31/5/2021 11,093 13,082 8
HO05 1/6/2016 31/5/2018 2,851 3,366 10
HO5 1/6/2018 31/5/2020 2,978 3,509 12
HO05 1/6/2020 31/5/2021 2,999 3,529 8
HO6 1/6/2016 31/5/2018 15,899 18,731 10
HO6 1/6/2018 31/5/2020 16,606 19,523 12
HO6 1/6/2020 31/5/2021 16,718 19,635 8
HO7 1/6/2016 31/5/2018 18,315 21,533 10
HO7 1/6/2018 31/5/2020 19,125 22,440 12
HO7 1/6/2020 31/5/2021 19,253 22,568 8
HO8 1/6/2016 31/5/2018 25,988 30,492 10
HO8 1/6/2018 31/5/2020 27,132 31,773 12
HO8 1/6/2020 31/5/2021 27,311 31,952 8
H10 1/6/2016 31/5/2018 14,255 16,662 10
H10 1/6/2018 31/5/2020 14,878 17,357 12
H10 1/6/2020 31/5/2021 14,974 17,453 8
H14 1/6/2016 31/5/2018 501,829| 582,369 10
H14 1/6/2018 31/5/2020 523,419| 606,400 12
H14 1/6/2020 31/5/2021 526,611 609,592 8
H15 1/6/2016 31/5/2018 352,078| 407,895 10
H15 1/6/2018 31/5/2020 367,170| 424,679 12
H15 1/6/2020 31/5/2021 369,383| 426,891 8
H16 1/6/2016 31/5/2018 133,444 154,345 10
H16 1/6/2018 31/5/2020 139,144| 160,679 12
H16 1/6/2020 31/5/2021 139,973| 161,507 8
H17 1/6/2016 31/5/2018 398,503 460,176 10
H17 1/6/2018 31/5/2020 415,466| 479,008 12
H17 1/6/2020 31/5/2021 417,910 481,452 8
H18 1/6/2016 31/5/2018 93,743| 108,080 10
H18 1/6/2018 31/5/2020 97,720 112,492 12
H18 1/6/2020 31/5/2021 98,288 113,060 8
H19 1/6/2016 31/5/2018 85,140 98,010 10
H19 1/6/2018 31/5/2020 88,740/ 102,000 12
H19 1/6/2020 31/5/2021 89,250/ 102,510 8
H20 1/6/2016 31/5/2018 124,889 143,550 10
H20 1/6/2018 31/5/2020 130,152 149,379 12
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H20 1/6/2020 31/5/2021 130,892| 150,119 8
H21 1/6/2016 31/5/2018 70,686 84,200 10
H21 1/6/2018 31/5/2020 73,899 87,822 12
H21 1/6/2020 31/5/2021 74,435 88,358 8
H22 1/6/2016 31/5/2018 61,479 73,062 10
H22 1/6/2018 31/5/2020 64,260 76,194 12
H22 1/6/2020 31/5/2021 64,719 76,653 8
H23 1/6/2016 31/5/2018 2,079 2,465 10
H23 1/6/2018 31/5/2020 2,173 2,570 12
H23 1/6/2020 31/5/2021 2,188 2,586 8
H24 1/6/2016 31/5/2018 17,573 20,790 10
H24 1/6/2018 31/5/2020 18,360 21,675 12
H24 1/6/2020 31/5/2021 18,488 21,803 8
H25 1/6/2016 31/5/2018 70,924 83,729 10
H25 1/6/2018 31/5/2020 74,088 87,281 12
H25 1/6/2020 31/5/2021 74,596 87,789 8
H26 1/6/2016 31/5/2018 10,841 12,771 10
H26 1/6/2018 31/5/2020 11,322 13,311 12
H26 1/6/2020 31/5/2021 11,399 13,388 8
H27 1/6/2016 31/5/2018 73,260 86,130 10
H27 1/6/2018 31/5/2020 76,500 89,760 12
H27 1/6/2020 31/5/2021 77,010 90,270 8
H28 1/6/2016 31/5/2018 452,925 531,432 10
H28 1/6/2018 31/5/2020 472,872| 553,758 12
H28 1/6/2020 31/5/2021 475,983| 556,869 8
H29 1/6/2016 31/5/2018 94,050| 110,138 10
H29 1/6/2018 31/5/2020 98,175| 114,750 12
H29 1/6/2020 31/5/2021 98,813| 115,388 8
H30 1/6/2016 31/5/2018 7,242 8,465 10
H30 1/6/2018 31/5/2020 7,558 8,818 12
H30 1/6/2020 31/5/2021 7,606 8,866 8
H44 1/6/2016 31/5/2018 562,320| 665,280 10
H44 1/6/2018 31/5/2020 587,520| 693,600 12
H44 1/6/2020 31/5/2021 591,600 697,680 8
H45 1/6/2016 31/5/2018 356,400| 420,750 10
H45 1/6/2018 31/5/2020 372,300] 438,600 12
H45 1/6/2020 31/5/2021 374,850| 441,150 8
H46 1/6/2016 31/5/2018 505,890 595,980 10
H46 1/6/2018 31/5/2020 528,360 621,180 12
H46 1/6/2020 31/5/2021 531,930 624,750 8

Théng tin dy thiu ciia cong ty Phiic Anh:

M4 hang hoa | Thoi diém dau| Thoi diém két thic | Gia goc Giaban | Chiét khiu
HO1 1/1/2017 31/12/2018 10,771 12,830 11
HO1 1/1/2019 31/12/2020 11,261 13,382 9
HO?2 1/1/2017 31/12/2018 14,076 16,728 11
HO02 1/1/2019 31/12/2020 13,860 16,632 9
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HO3 1/1/2017 31/12/2018 3,570 4,233 11
HO3 1/1/2019 31/12/2020 3,621 4,335 9
HO4 1/1/2017 31/12/2018 10,544 12,474 11
HO4 1/1/2019 31/12/2020 11,016 13,158 9
HOS 1/1/2017 31/12/2018 2,938 3,468 11
HO5 1/1/2019 31/12/2020 2,891 3,445 9
HO6 1/1/2017 31/12/2018 16,381 19,298 11
HO6 1/1/2019 31/12/2020 16,606 19,747 9
HO7 1/1/2017 31/12/2018 18,315 21,533 11
HO7 1/1/2019 31/12/2020 19,125 22,695 9
HO8 1/1/2017 31/12/2018 26,775 31,416 11
HO8 1/1/2019 31/12/2020 26,334 30,146 9
HO9 1/1/2017 31/12/2018 2,326 2,723 11
HO09 1/1/2019 31/12/2020 2,356 2,785 9
H10 1/1/2017 31/12/2018 14,255 16,662 11
H10 1/1/2019 31/12/2020 14,878 17,548 9
H1l 1/1/2017 31/12/2018 4,114 4,799 11
H11l 1/1/2019 31/12/2020 4,043 4,760 9
H12 1/1/2017 31/12/2018 150,926 175,762 11
H12 1/1/2019 31/12/2020 152,837 179,583 9
H13 1/1/2017 31/12/2018 39,521 45,943 11
H13 1/1/2019 31/12/2020 41,227 48,353 9
H14 1/1/2017 31/12/2018 517,036 600,017 11
H14 1/1/2019 31/12/2020 508,024 594,760 9
H15 1/1/2017 31/12/2018 362,747 420,255 11
H15 1/1/2019 31/12/2020 367,170 429,103 9
H16 1/1/2017 31/12/2018 133,444 154,345 11
H16 1/1/2019 31/12/2020 139,144 162,335 9
H17 1/1/2017 31/12/2018 410,579 474,120 11
H17 1/1/2019 31/12/2020 403,247 469,664 9
H18 1/1/2017 31/12/2018 96,584 111,355 11
H18 1/1/2019 31/12/2020 97,720 107,947 9
H19 1/1/2017 31/12/2018 85,140 98,010 11
H19 1/1/2019 31/12/2020 88,740 96,900 9
H20 1/1/2017 31/12/2018 128,673 147,900 11
H20 1/1/2019 31/12/2020 126,324 136,373 9
H21 1/1/2017 31/12/2018 72,828 86,751 11
H21 1/1/2019 31/12/2020 73,899 88,893 9
H22 1/1/2017 31/12/2018 61,479 73,062 11
H22 1/1/2019 31/12/2020 64,260 77,112 9
H23 1/1/2017 31/12/2018 2,142 2,540 11
H23 1/1/2019 31/12/2020 2,109 2,525 9
H24 1/1/2017 31/12/2018 18,105 21,420 11
H24 1/1/2019 31/12/2020 18,360 21,930 9
H25 1/1/2017 31/12/2018 70,924 83,729 11
H25 1/1/2019 31/12/2020 74,088 88,296 9
H26 1/1/2017 31/12/2018 11,169 13,158 11
H26 1/1/2019 31/12/2020 10,989 13,068 9
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H27 1/1/2017 31/12/2018 75,480 88,740 11
H27 1/1/2019 31/12/2020 76,500 90,780 9
H28 1/1/2017 31/12/2018 452,925 531,432 11
H28 1/1/2019 31/12/2020 472,872 559,980 9
H29 1/1/2017 31/12/2018 96,900 113,475 11
H29 1/1/2019 31/12/2020 95,288 112,613 9
H30 1/1/2017 31/12/2018 7,461 8,721 11
H30 1/1/2019 31/12/2020 7,558 8,915 9
H42 1/1/2017 31/12/2018 21,490 25,539 11
H42 1/1/2019 31/12/2020 22,462 26,955 9
H43 1/1/2017 31/12/2018 14,923 17,694 11
H43 1/1/2019 31/12/2020 14,691 17,587 9
H44 1/1/2017 31/12/2018 579,360 685,440 11
H44 1/1/2019 31/12/2020 587,520 701,760 9
H45 1/1/2017 31/12/2018 356,400 420,750 11
H45 1/1/2019 31/12/2020 372,300 443,700 9
H46 1/1/2017 31/12/2018 521,220 614,040 11
H46 1/1/2019 31/12/2020 512,820 609,840 9
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Phu luc B - Danh sach rti ro

. Financial Risk Proba-
CEIERY RS impact | level bility
Executive
Support Executives fail to support project $20,000 | Extreme | 1.55%
Executives become disengaged
with project $15,000 | Extreme | 0.22%
Conflict between executive
stakeholders disrupts project $30,000 | Extreme | 0.40%
Executive turnover disrupts
project $35,000 | Extreme | 0.72%
Scope Scope is ill defined $50,000 | Extreme | 15.00%
Scope creep inflates scope $50,000 | High 0.70%
Gold plating inflates scope $30,000 | High 0.09%
Estimates are inaccurate $400,000 | Extreme | 30.00%
Dependencies are inaccurate $10,000 | Extreme | 12.00%
Activities are missing from scope $20,000 | Extreme | 95.00%
Cost
Management Cost forecasts are inaccurate $500,000 | Extreme | 95.00%
Exchange rate variability $50,000 | Medium | 11.00%
Increase costs of salary budget $80,000 | High 26.00%
Compensation for slow
deployment $400,000 | High 70.00%
Compensation for low quality of
project $500,000 | High 20.00%
Compensation for missing
operational procedures $100,000 | High 20.00%
Change
Management Change management overload $6,000 | Medium | 0.44%
Stakeholder conflict over
proposed changes $16,000 | Medium | 0.81%
Perceptions that a project failed
because of changes $24,000 | Medium | 0.91%
Lack of a change management
system $12,000 | Medium | 0.86%
Lack of a change management
process $12,000 | Medium | 0.59%
Lack of a change control board $3,000 | Medium | 0.60%
14.00
Inaccurate change priorities $4,000 | Medium %
Low quality of change requests $18,000 | High 16.00%
Change request conflicts with
requirements $23,000 | Medium | 24.00%
Stakeholders Stakeholders become disengaged $40,000 | Medium | 0.37%
Stakeholders have inaccurate
expectations $145,000 | High 0.50%
Stakeholder turnover $233,000 | High 0.15%
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Stakeholders fail to support

project $300,000 | High 0.00%
Stakeholder conflict $245,000 | High 0.99%
Process inputs are low quality $67,000 | High 0.40%
Project team misunderstand

Communication | requirements $460,000 | Low 95.00%
Communication overhead $20,000 | Low 0.54%
Under communication $5,500 | Low 90.00%
Users have inaccurate
expectations $250,000 | High 90.00%
Impacted individuals aren't kept
informed $34,000 | Low 0.25%

Resources &

Team Resource shortfalls $25,000 | Low 0.89%
Learning curves lead to delays
and cost overrun $50,000 | Low 0.59%
Training isn't available $3,500 | Low 0.35%
Training is inadequate $4,200 | Low 0.96%
Resources are inexperienced $47,000 | Low 60.00%
Resource performance issues $75,000 | Low 0.44%
Team members with negative
attitudes towards the project $25,000 | Medium | 0.08%
Resource turnover $12,000 | Medium | 0.55%
Low team motivation $56,000 | Medium | 0.88%
Lack of commitment from
functional managers $24,000 | Medium | 0.98%
Lack of experienced workforce $80,000 | High 0.70%
Declining interest to work in
project $33,000 | High 0.78%
Required better wages $45,000 | High 0.83%
Managers lack of skills in
recruiting and selection $15,000 | Low 0.38%
Teaming "difficult”" employees $40,000 | High 0.65%
Managers lack of skills dealing
with conflicts $15,000 | High 0.50%
Employees quit after training $6,000 | Low 0.83%
Managers not involved in training $2,000 | Low 0.56%
Lack of evaluation procedures $8,000 | High 0.20%
Lack of discipline process $22,000 | High 0.87%
Employees disregard sanitation,
safety regualation $3,000 | Low 0.18%
Employees inept with procedures $4,000 | Low 0.81%
Employees require incentives to
follow operating procedures $42,000 | High 0.83%
Costs of benefits to retain
employees $27,000 | High 0.41%
Language barrier for
communication $9,000 | Medium | 0.79%
Leave job without notification $38,000 | High 0.62%
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Achievement remain

unrecognized $4,000 | Low 0.05%
Employees have to do a lot of
overtime task $285,000 | High 0.13%
Architecture fails to pass
Architecture governance processes $1,000 | Low 0.61%
Architecture lacks flexibility $27,000 | Medium | 0.32%
Acrchitecture is not fit for purpose $250,000 | High 0.95%
Architecture is infeasible $90,000 | High 1.00%
Design Design is infeasible $169,000 | Extreme | 0.08%
Design lacks flexibility $131,000 | High 0.55%
Design is not fit for purpose $267,000 | Extreme | 0.75%
Design fails peer review $35,000 | Extreme | 0.70%
Technology components aren't fit
Technical for purpose $80,000 | High 0.85%
Technology components aren't
scalable $20,000 | High 0.59%
Technology components aren't
interoperable $13,000 | High 0.61%
Technology components aren't
compliant with standards and best
practices $15,000 | High 0.31%
Technology components have
security vulnerabilities $14,000 | High 0.45%
Technology components are
over-engineered $9,000 | High 0.34%
Technology components lack
stability $22,000 | High 0.40%
Technology components aren't
extensible $4,000 | High 0.12%
Technology components aren't
reliable $4,000 | High 0.14%
Information security incidents $19,000 | High 0.18%
System outages $2,000 | High 0.03%
Legacy components lack
documentation $2,000 | High 0.67%
Legacy components are out of
support $2,000 | High 0.93%
Components or products aren't
maintainable $65,000 | High 0.50%
Components or products can't be
operationalized $187,000 | High 0.75%
Project management tool
problems & issues $2,000 | High 0.48%
Integration Delays to required infrastructure $9,000 | Medium | 0.33%
Failure to integrate with business
processes $33,000 | Medium | 0.95%
Failure to integrate with systems $39,000 | Medium | 0.05%
Integration testing environments
aren't available $28,000 | Medium | 0.47%
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Failure to integration with the

organization $34,000 | Medium | 0.12%
Failure to integrate components $21,000 | Medium | 0.09%
Project disrupts operations $38,000 | Medium | 0.87%
Project disrupts sales $23,000 | Medium | 0.10%
Project disrupts compliance $22,000 | Medium | 0.81%
Requirements fail to align with
Requirements strategy $33,000 | High 0.28%
Requirements fail to align with
business processes $98,000 | High 0.37%
Requirements fail to align with
systems $101,000 | High 0.90%
Requirements have compliance
issues $32,000 | High 0.27%
Requirements are ambiguous $34,000 | High 0.33%
Requirements are low quality $54,000 | High 0.79%
Requirements are incomplete $65,000 | High 0.29%
Decisions &
Issue Resolution | Decision delays impact project $23,000 | Low 0.09%
Decisions are ambiguous $11,000 | Low 0.16%
Decisions are low guality $43,000 | Low 0.75%
Decisions are incomplete $21,000 | Low 0.01%
Procurement No response to RFP $3,000 | Low 0.86%
Low quality responses to RFP $2,000 | Low 0.92%
Failure to negotiation a
reasonable price for contracts $4,000 | Low 0.78%
Unacceptable contract terms $5,000 | Low 0.93%
Conflict with vendor leads to
project issues $2,000 | Low 0.74%
Conflict between vendors leads to
project issues $1,400 | Low 0.78%
Vendors start late $6,000 | Low 0.45%
Vendor components fail to meet
requirements $5,000 | Low 0.14%
Vendor components are low
quality $4,000 | Low 0.94%
Infrastructure is low quality $9,000 | Low 0.27%
Service quality is low $8,000 | Low 0.85%
Vendor components introduce
third party liability $3,000 | Low 0.89%
Loss of intellectual property $4,000 | Low 0.47%
Project team lack authority to
Authority complete work $34,000 | Low 0.45%
Authority is unclear $3,000 | Low 0.76%
Approvals & Delays to stakeholder approvals
Red Tape impact the project $15,000 | Low 0.01%
Delays to financial approvals
impact the project $67,000 | Low 0.91%
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Delays to procurement processes

impact the project $3,500 | Low 0.25%
Delays to recruiting processes
impact the project $23,000 | Low 0.33%
Delays to training impact the
project $3,000 | Low 0.29%
The project fails to match the
Organizational | organization's culture $2,000 | Low 0.55%
An organizational restructuring
throws the project into chaos $3,000 | Low 0.42%
A merger or acquisition disrupts
the project $1,000 | Low 0.08%
Legal & regulatory change
External impacts project $2,000 | Low 0.14%
Force Majeure (e.g. act of nature)
impacts project $5,000 | Low 0.67%
Market forces impact project $10,000 | Low 0.70%
Technical change impacts project $150,000 | Low 0.76%
Business change impacts project $210,000 | High 0.63%
Project
Management Failure to follow methodology $34,000 | High 0.93%
Lack of management or control $32,000 | High 0.37%
Errors in key project management
processes $29,000 | High 0.62%
Secondary Risks | Counterparty risk $137,000 | High 0.50%
User
Acceptance Users reject the prototype $68,000 | Extreme | 0.40%
User interface doesn't allow users
to complete tasks $42,000 | Extreme | 0.59%
User interface is low quality $49,000 | Extreme | 0.66%
User interface isn't accessible $8,000 | Extreme | 0.75%
Project reduces business
productivity $20,000 | High 0.91%
Project reduces innovation $20,000 | Low 0.13%
Product disrupts business metrics
(measurements of objectives) $30,000 | Medium | 0.16%
Users reject the product $99,000 | Extreme | 0.42%
Commercial Product doesn't sell $120,000 | Low 0.30%
Product incurs legal liability $23,000 | Low 0.60%
Product negatively affects brand $21,000 | Low 0.87%
Product negatively affects
reputation $50,000 | Low 0.49%
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