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CHUONG 1
TONG QUAN NGHIEN CUU

1.1. Gi6i thiéu

Trong 1y thuyét Dempster-Shafer, viéc danh gia chat lugng thong tin 1a
mdt van dé thiét yéu va cling 1a mot van dé mé. Nhiéu d6 do vé tinh khong chéc
chin d3 dugc dé xuit. Tinh hop 1€ va tinh hop 1y cua cac do do dugc dé xuit
trong nhitng nim gan dy da dugc kham pha va phan tich so bd. Bao cao nay
tong hop mot sd do do vé tinh khong chac chan cua dit lidu.

1.2. Tong quan

Xt 1y thong tin khong chac chan ludn 1a mot chi dé nghién ctru quan
trong. Trong s6 cac phuong phap hién co, 1y thuyét Dempster-Shafer (DST),
do Dempster dé xuat va duoc Shafer phét trién [1, 2], con duoc goi 1a 1y thuyét
bang ching hay 1y thuyét ham niém tin, da thu hat nhiéu sy quan tim nho kha
ning biéu dién va suy luan hiéu qua voi thong tin khong chic chin. DST da
duoc tng dung rong rai trong nhiéu linh vuc nhu ra quyét dinh, nhan dang mau,
phan tich cum va mo hinh hoéa bd diéu khién [3,4]. Tuy nhién, DST van ton tai
mot sb han ché, dic biét 1a hién tuong cho két qua phan truc giac khi két hop
cac bang ching c6 muc mau thuin cao bang quy tic Dempster. Bén canh do,
viéc danh gia dinh luong mirc do khong chic chin hay chat luong ctia ham gan
xac sudt co ban (basic probability assignment-BPA) ciing 1a mot van dé quan
trong chua duoc giai quyét triét dé.

Trong tién trinh xay dung cach xac dinh tinh khong chic chin, ban dau
Hohle [5] da dé xuat do do Confusion dé danh gia mirc d6 khong chic chan ciia
ham gan xac suit co ban (BPA). Tiép d06, Yager [6] dé xuat 6 khong chic
chin cta BPA duoc dic trung béi mét cap do do <S (m), E (m)>, trong do bao
gom entropy E(m) biéu dién sy bat hoa (dissonance) va S(m) bicu dién muc
do phan tan (dispersion). Sau do, Yager [7] tiép tuc cai tién cap do do nay thanh
cap do do moi <Sp(m),G(m)> nham mé ta day da hon do khong chic chin

ctia BPA. Piém khac biét co ban ctia phuong phap cai tién so voi phuong phap
cii d6 14 do do khong chéc chin theo phuong phap méi nam trong khoang [0,1].

Tuy nhién, ngay ca khi sir dung mot trong hai phuong phap cta Yager, van ton



tai nhitng truong hop ma cac BPA khac nhau khong thé dugc phan biét mot
cach rd rang.

Klir va Yuan [8] cho rang c6 ba mirc do khong chic chin ton tai trong 1y
thuyét do do khong chic chén cua dir liéu. Thuc té, ¢6 hai mic do khong chic
chin cuing ton tai trong BPA, d6 1a mutrc d6 bat dong (discord) va mirc d6 khong
cu thé (nonspecificity) twong dwong véi hai phuong phap xac dinh tinh khong
chic chin cua Yager. Nhim st dung mot do do khong chic chin théng nhit
cho vi¢c danh gid dinh lugng mirc d0 khong chic chian ctia BPA, nhiéu d6 do
khong chic chan di dugc phat trién dé tich hop dong thoi hai dang khong chic
chan ton tai trong BPA.

Cho dén nay, cac do do tinh khong chic chian do cic nha nghién ciu dé
xuit nhin chung c6 thé duoc phan thanh hai nhém chinh. Theo quan diém cua
mot s6 nghién ciru, DST duoc xem nhu mot 1y thuyét thong tin tong quat [9],
hay noi cach khac 1a sy mé rong cta 1y thuyét xac sudt co dién [10]. Vi vy,
nhom thr nhit bao gdm cac do do c6 dang ham logarit, duoc xem 13 sy tong
quat hoa ty nhi€n cua entropy Shannon, thuong dugc goi la cac d§ do dang
entropy. Tiéu biéu cho nhom nay 13 entropy NS (m) cua Klir [11, 12], entropy
Hp(m) cua Pal [13], entropy Ed (m) cua Deng [14], ...Mot nhom do do khac
bao gém cac ham khong c6 dang logarit, tiéu biéu nhu cip do do
(Sp(m),G(m)) cua Yager [7], TUI(m)do Yang d& xudt [15], hay iTUI(m)
ctia Deng va Xiao [16], .... Tuy nhién, mic du di c6 nhiéu d6 do duoc dé xuit,
cac do d6 khong chic chin hién nay van chua thé danh gid mot cach hiu qua

mirc d6 khong chic chan cia BPA trong moi truong hop.



CHUONG 2
MOT SO PO PO TiNH KHONG CHAC CHAN

2.1. Mt s6 khai niém

Ly thuyét Dempster-Shafer (D-S), duoc Demster dé xuat vao nim 1967
va tiép tuc dugc Rota phat trién vao nim 1977, 1a mot phan mé rong cia ly
thuyét x4c suat Bayes. Ly thuyét nay duoc str dung dé xir 1y sy khong chac chan
trong truong hop cac xac suat tién nghiém chua duoc biét, diéu ma phuong
phap Bayes cht quan khong thé giai quyét hiéu qua.

bat F = {El, ) En} 13 mot khung phan biét gdbm mot tap hitu han khong

rong chira n bién cd loai trir 1An nhau. Pat h=2". Tap lily thira (Power Set) ctia
F 1a mot tap gdbm h phan tir P(F)={D,E,,...E,,EE,,...E..E,}, trong d

E,..E.,Vk =1,n duoc goi la thé giGi co thé (tap tiéu diém,....).

Pinh nghia 2.1. [17] (Ham BPA) Ham m: P(F) - R, , duoc goi la mot

[04]

BPA néu thoa mian cac tinh chat sau:

(i) m(Q)=0
(i) > m(@)=1
OeP(F)

Néu A c¢ P(F) va A#D thi m(A) bicu dién cho khd ning A ung ho
tuyén bd. Néu m(A) >0 thi tp con A duoc goi 13 phan tir tiéu diém va m ( A)
duoc goi la gia tri ham khoi luong cua A.

Ham m con dugc goi 1a co sé bang ching (BOE-body of evidence) [18],
ham tri thirc timg phan (PBF) partial belief function (PBF) [18], cau truc tri
thirc (BS-belief structure) [20], ham gan tri thitc co ban (BBA-basic belief

assignment) [21,22], .... Gia tri m(A) con duoc goi 14 sd xac suat co ban cia

tap A va n6 ¢ thé duoc hiéu 1a mic do tri thirc dugc gan chinh xac cho tap A.



Pinh nghia 2.2. [23] (Ham tri thirc va ham tin cdy) Cho m Ia ham BPA
trén F . Ham tri thirc va ham tin cdy cia m dugc dinh nghia lan luot la:

(i) Bf (@)= Y'm(A)

AcO

(i) Pf(©)= Y m(A)

ANO-2

Ham tri thirc Bf (©) dugc xem 1a can dudi clia xac suat gan cho tap @,
phan anh muc d6 tri thic tong thé va dugc xac dinh bang tong cic x4c suat co
ban gan cho tdp O cung voi tat ca cac tap con cua n6. Nguoc lai, ham tin cay
Pf (@) dong vai tro 14 can trén clia xac suat gan cho tap @, biéu dién mic do
tri thic c6 thé duoc gan cho tip ndy. Do d6, khoang tri thire ky hiéu 1a
BI(®) = [Bf(©), Pf(©)] duoc sir dung dé biéu dién mic d tri thirc cia
tap @, con dugc goi 13 xac sudt khoang. PO rong cua khoang tri thirc ndy c6
thé duoc xem nhu thude do mic do khong chinh xac cua tri thuc dbi véi tap ®
. Ki hiéu |®| biéu dién s6 luong phﬁn tur trong tap O, con dugc goi 1a lyc lugng
cuatip ©.

Vi du 1.1: Gia sir ta can phin loai mot giao dich ngan hang thanh cac
nhom: F-Giao dich gian lan (Fraud), N-Giao dich binh thuong (Normal). Khi
do, khung phan biét: F={F,N}. Tap liy thira P(F)={J,F,N,FN}.

Ngudn thong tin va xdy dung BPA: Gia st giao dich c¢6 cac dic trung 1a
S6 tién 16n bat thuong, Thuc hién vao ban dé€m, Thi€t bi dang nhap mai.

Hé théng phat hién gian 14n (md hinh ML hodc luat chuyén gia) dua ra
muc do tin cdy la m(@):O, m(F):O.55, m(N):O.Z, m(FN):O.25.

Ta thdy ring, diéu kién (i) voi m(D)=0 va dicu kién (ii) voi
0.55+0.20+0.25=1. Do d6, ham m 1a mot BPA hop I¢.

Dién giai ¥ nghia trong bdi canh tai chinh: Véi m(F) =0.55 bang ching
cho thay giao dich c6 kha ning gian 1an, v6i m( N ) =0.2 bang ching tng ho
giao dich binh thuong, véi m( FN ) =0.25 d6 khong chic chan do thiéu thong
tin (vi du: khach hang méi, dir liéu lich st chua du). Piéu ndy phan anh rat

dung thuc té: khong phai lic nao hé thdng ciing phan biét rd gian 1an hay khong.



Gid tri m(F)=0.55 phan 4nh mirc d¢ bang chimg cho thiy giao dich c6
kha ning gian lan, trong khi m( N ) =0.2 thé hién muc d6 bang ching ting ho
giao dich binh thudng. m(FN)=0.25 biéu dién d khong chic chin cua hé
thdng, xuat phat tir sy thiéu hut hodc khong diy du cua thong tin, ching han
nhu trudong hop khach hang méi hoac dir li€u lich str giao dich con han ché.
Cach biéu dién nay phan anh sat thuc té nghiép vu tai chinh, noi ma hé théng
phat hién gian 1an khong phai lac nao cling c6 thé dua ra quyét dinh phan loai
0 rang va dut khoat.

Tir BPA trén, ta ¢ ham tri thirc Bf (F) = m(F): 0.55 va ham tin cay
Pf (F ) = m(F ) + m( NF ) =0.8. Do d6, xac suat giao dich 14 gian 14n nam trong
khodng [0.55,0.80]. Ta cling ham tri thie Bf (N)=m(N)=0.2 va ham tin cdy
Pf(N)=m(N)+m(NF)=0.45. Do do, xéc suat giao dich la thong thudng
nam trong khoang [0.2045]. Ta cing ¢6 ham tri thuc
Bf (FN)=m(F)+m(N)+m(FN)=1 va ham tin cay Pf(FN)=m(J)=0.

Nhu vy, mé hinh BPA linh hoat hon xdc suét cd dién, vi cho phép gan
khéi lugng cho tap {F,N}; phi hop véi dit liéu giao dich tai chinh khong chéc
chan, nhiéu va thiéu thong tin; dé két hop nhiéu ngudn (rule-based, ML, chuyén
gia) bang quy tac két hop Dempster.

Pinh nghia 2.3. (Phan tir tiéu diém va I5i)

Cho m la ham BPA trén F. H la mot tap con khong rong cia F , dugc
goi la phan tu tieu diem (focal element) ciia Bf néu m(+)> 0.

Pit g la s phan tir tiéu diém twong tng véi m sao cho q<2"-1. Lai
(Core) C la hop cua tat ca cac phan tir tiéu diém cua BPA, dugc dinh nghia
boi:

c =g Im(r) >0}

Tap hop tat ca cac phan tir tiéu diém ctia BPA, dugc dinh nghia bai:

Q= (M| m(H) > O} ={H, Hyooos |

Su khac biét gitta hai dinh nghia la C la mdt tap con cua F , trong khi F
la mot tap con cua 77(]:) .



Vi du 2.2: Tiép tuc vi du 2.1, Xac dinh cac phan tir tiéu diém. Theo Dinh
nghia 2.3, mot tip HcQ va H=D dugc goi 1a phan tr tiéu diém néu
m(H) >0. Do d6, cac phan tir tiéu diém twong tng véi ham BPA trén 13
Q ={{F},{N},{F,N}}.S6 phin tir tiéu diém q=3<2"-1=4-1=3

Xac dinh 18i (Core) ctia BPA: Theo dinh nghia, 151 C 13 hop cta tat ca cac
phan tir tiéu diém, C = {F} U{N} U{F,N}={F,N}

Dién giai y nghia trong bdi canh tai chinh: Tap phan tir tiéu diém Q cho
biét nhirng gia thuyét vé trang thai giao dich ma hé thong thuc su gan niém tin.
Loi C = { F,N } cho théy réng, dua trén toan bo bé'mg ching hi¢n co, cd hai kha
ning “gian 14n” va “binh thudng” déu chua thé bi loai trir. Piéu nay phan anh
ding thuc té nghi¢p vu tai chinh, do6 1a, voi nhitng giao dich c6 thong tin chua
day du hoic mau thuin, hé théng khong thé khang dinh chic chin mot trang
thai duy nhat.

Pinh nghia 2.4. (Phép bién doi pignistic)

Cho m la ham BPA trén F . Phép bién doi pignistic dugc dinh nghia la
anh xa tir khdng gian ctia DST sang khong gian cta ly thuyét xac suat, ham xac
Suat pignistic BetP trén dua trén m da cho duoc dinh nghia nhu sau:

y M) VE €F néum(@)>0
e er | Al(1-m(QD))
BetP,({E}) = m(A)
> A VE, eF nguoc lai
EieAcF

Dinh nghia 2.5. (Phép bién doi plausibility)

Cho m la ham BPA trén F . Phép bién doi plausibility duoc dinh nghia
la &nh xa tir khong gian ciia DST sang khong gian cua ly thuyét xac suat, ham
xac suat plausibility Pl _P trén duwa trén m d cho dwoc dinh nghia nhu sau:

PIEY e 5
S PUED

EieF

Pt _F,({E}) =

trong d6 Pf ({E}) la ham tin cdy cua {E } twong Gmg v6i m.

Vi du 2.3: Tiép tuc vi du 2.2, do m(<Z) = 0nén dung cong thirc

Betp, (E}) = Y, DA

EicAcF | A |

VE, eF



, ~(m{N}) m({N.F}) 02 025
Ta co, BetP,({N}) = |{N}| + |{N,F}| = + 5 =0.325

Tuwong tw, BetP ({F})=0.675. Nhu vay, phép bién déi pignistic phan b
déu khéi lugng khong chic chan m({F,N})m(\{F,N\}m({F,N}) cho ting gia
thuyét don, cho phép dua ra mot phan phdi xac suat cb dién phuc vu quyét dinh.

Ta co,

_ Pf ({N}) 045
PE_F.(ND = o {N})+Pf({F}) 045+08 036
PP ({F)) = Pf ({F}) __ 08 g

PI{FH+PI({N]) 08+045

So sanh va dién giai trong bdi canh tai chinh: Phép bién doi pignistic phan
anh quyét dinh trung 1ap, phan bd déu phan khdng chac chan. Phép bién doi
plausibility thién vé kich ban lac quan, vu tién gia thuyét c6 mac kha di cao.
Trong vi du nay, ca hai phép bién d6i déu cho thay giao dich nghiéng vé kha
nang gian l1an, nhung v&i mie d6 khac nhau.
2.2. Cac @9 do tinh khong chic chin
2.2.1. Cac @9 do tinh khong chic chin dwa trén 1y thuyét D-S

Pinh nghia 2.6. [24] Cho m la ham BPA trén F, d6 do phi dic
(nonspecificity) Ns, cia m dugc dinh nghia nhu sau:
Ns,(m)= > m(®)log,|O|

©eP(F)

Pinh nghia 2.7. [25] Cho m la ham BPA trén F, d6 do nhip nhang
(Ambiguity measure) cua m dugc dinh nghia nhu sau:

Am(m) =~ B, (E)log, (P, (E))

EeF

Trong d6, P, 14 x4c suét pignistic

EnB| m(O) .
Néu m(®)>0
_(E) SE%‘;) |®| l—m(®)
Pm =9
Z% Nguoc lai
Ec®




Pinh nghia 2.8. [17] Cho m Ia ham BPA trén F va Q Ia tap hop tit ca
cac phan tir tiéu diém cua BPA, d6 do tinh khong chic chin (Uncertainty

measure) cua M dugc dinh nghia nhu sau:

_ | H [
st(m)_%m( Iogijzeg:)m(CI))'H vy

Pinh nghia 2.9. [17] Cho m Ia ham BPA trén F va Q Ia tap hop tit ca
cac phﬁn ttr tiéu diém cua BPA, d6 do tinh khong chic chian H o cia m duge
dinh nghia nhu sau:

H_(m)= %m(?i)logz%

Pinh nghia 2.10. [17] Cho m 1a ham BPA trén F, 6 do tinh khong chac

chin E, cia m dugc dinh nghia nhu sau:

E,(m)=-> m(E)log, mE(E)

EcF 1

Pinh nghia 2.11. [17] Cho m Ia ham BPA trén F, d6 do tinh khéng chic
chin E,, cia m dugc dinh nghia nhu sau:

[E[-L
E(m)=->"m(E Iogz[m(E)e’”}

EcF 2 -1

Pinh nghia 2.12. [17] Cho m Ia ham BPA trén F, d6 do tinh khéng chic
chin E,, ctia m dugc dinh nghia nhu sau:
m(E)
2 1

Pinh nghia 2.13. [17] Cho m 1a ham BPA trén F va C la hop cua tat
ca cac phan tir tiéu diém cua BPA, do do tinh khong chac chan E, ciia m dugc

EWd<m>=—z'§'|m<E)log2

EcF

dinh nghia nhu sau:

EcF

E,(m)=-> m(E Iog{;nE(E)lgj



Pinh nghia 2.14. [17] Cho m la ham BPA trén F,
Bf ({E, Pf ({E, Bf ({E.{)—Pf ({E. -
2t = ({ .}); UED) s i = ({ .})2 ({E}) vi=I]F]. do do
tinh khong chic chin SU cua m duoc dinh nghia nhu sau:

7]

SUm) =Y (~(4 + 4 )log, 4

Pinh nghia 2.15. [17] Cho m la ham BPA trén  Fva
LB ({E}) <P (€}
D=
2
nghia nhu sau:

, 0 do tinh khong chac chan Hy ctia m dugc dinh

He (M) == A log, ==

|E|
EcF 2

Vi du 2.4: Tiép tyc vi du 2.3. Theo Dinh nghia 2.6, ta c6

N, (m) = {N})log, )|+ () log, [} + m({N, F}Jog, [N, )

Do do6, Ns,(m)=0.55x0+0.20x0+0.25x1=0.25. Gia tri Ns,(m)=0.25
phan 4nh muc d6 khong cu thé cua thong tin, xuat phat hoan toan tir khéi luong
niém tin duoc gan cho tap {N : F} tie 14 truong hop hé thong chi biét giao dich
thudc mot trong hai trang thai nhung chua thé xac dinh ro.

Trude hét, do m() =0, theo Pinh nghia 2.7, X4c suit pignistic duoc tinh

theo cong thirc ﬁm(E):ZM. Ta co, ﬁm(F)=E+O'—25=O.675,
Eco |®| 1 2
0.2 0.25
P..(N)=—+—=0.325.
Pn(N) 1 ' 2

Do d6, Am(m) =—(0.675log,(0.675) + 0.325l0g,(0.325) ) = 0.91. D¢ nhép
nhing Am(m) do mirc do mo hd trong quyét dinh cudi cung, phu thudc vao su
phan bé ctia xac suat pignistic. Mac du giao dich nghiéng vé kha ning gian lan,
nhung gid tri Am(m) van twong ddi 16n, cho thay su khong chic chin dang ké
trong qué trinh ra quyét dinh.

Theo Pinh nghia 2.8, ta ¢

Voi H={F},

10



> m(® ) HFIF o —0.55+0.25=0.80

[0159) }
Véi H = Zm(CD) ] =0.20+0.25=0.45
e {} |
Véi H={F,N},
2
> m(d) [{F. N} =0.55x4+0.20x4+0.25x2=3.5
DeQ |{F!N}mq)|
Ta co,
Ns,(m) =0.30

Theo Pinh nghia 2.9, ta c0
N}

H,(m) =m({F})log, %+ m({N})log, ;EFI\I}}') +m({F,N})log, %

1 1 2
—0.55loq, —— + 0.2log, — + 0.25log, —— =1.69
J 0.55 J 0.2 J 0.25

Theo Pinh nghia 2.10, ta co
F N F,N
E, (m)=—[m({F}~) l0g, ;“{(F{} }i+m({ Diog, "D L i N log _2({{ a -}1))

Ny

(0 55I092E+0 2Iogz—2+0 25log, 0:5) 1.29

Theo Pinh nghia 2.11, ta c0

E, (M) = —(o 5510g,(0.55) + 0.20l0g,(0.20) + 0. .25|ogz(%e2 )) 111

Cac do do Ns,, H (m), E, va E, déu cho thay giao dich c6 mirc do
khong chic chin déng ké, xuat phat tir viéc mot phan niém tin dugc gan cho

tap {F, N } , phan anh dang dic thu dit lidu giao dich tai chinh thiéu va nhiéu.

Theo Pinh nghia 2.12, ta c0

EWd(m)_—( 0.55log, E+102I 09, E+§O.25Iog 0§5j 0.91

Theo Dinh nghia 2.13, ta co

11



0551 021 0252j 165

Ei(m):—(055l g,— . +0.2log, T_+025| d,

Theo Dinh nghia 2.14, ta co
L _BI({F})+Pf({F}) _055+08

. ; ~ 0,675
B ({F}); PE({F}) _ 2% 08 . 0125
o B ({N}); PE({N}) _ 22048 _ 0325

B ({N}); PI(IN}) _02-045_ ..

SU(m) = —(0.675 — 0.125) log,(0.675) — (0.325 — 0.125)|0g2(0.325) =0.72
Theo Pinh nghia 2.15, ta co
_Bf(F.ND+Pf({F,N}) 1+0

A1 =0.675, 47 =0.325, A" = _140_ ¢
F N {F,N} 2 2
+ Ae + Ay N .
s IogzﬁMN IngmmpN " (2”@' 1)

- 0.675 0.325 0.5
= 0.675log, — 1 +0.325log, — 1 +0.5log, 71" 0.66

Cac do do E,,, E;, SU va H,, phan anh nhiing khia canh khac nhau cua
tinh khéng chic chin trong BPA, tir anh hudng cta kich thudc tap, trong sb
bang chung cho dén mdi quan hé giita ham tin cdy va ham kha di. Trong bdi
canh phan loai giao dich tai chinh, cac d§ do nay giup danh gia toan di¢n muc
d6 rui ro va do tin cay cta quyét dinh.

2.2.2. Cac d6 do tinh khong chic chin dua trén ly thuyét xac suit

Dinh nghia 2.16. [17] Cho m laham BPA trén F va p={p.[Ec 7} Ia
phan phdi xac suat trén F, do do tinh khong chic chin AU ciia m 1a 10 giai
cta bai todn toi uu:

ax(—z p; log, pEJ

EeF

V&1 rang budc

12



p. €[01], VEerF

ZpEzl

EeF

Bf (¥)< D pe <1-Bf (¥), VWWcF

EeF

Pinh nghia 2.17. [17] Cho m 12 ham BPA trén F, d6 do tinh khong chéc
chin TU, cua m dugc dinh nghia nhu sau:

TU,(m,A) = AAm(m) + (1—A) > m(E)log, | E |

Pinh nghia 2.18. [17] Cho m Ia ham BPA trén F, d6 do tinh khong chic
chin H ; cia m dugc dinh nghia nhu sau:

() = 30 PF_REDI0 o e+ 3 m(@og ]

Pinh nghia 2.19. [17] Cho m & ham BPA tén F wva
Pm(®)= > Pf _P,({E;}). do do tinh khong chic chén H,, ciia m duoc dinh

E;c®
nghia nhu sau:
Hoo(m)= > m(©)log, + >, m(©)log,|O]
0P F) Pm( 0P F)
Vi du 2.4: Tiép tuc vi du 2.3.
Theo Pinh nghia 2.16, d6 do tinh khong chic chan AU cua m 1a 1oi giai

cua bai toan toi vu:

max (—p; log, p: — py 10g, py )

Véi rang budc

Pe. Py €[0.]]

Pe + Py =1

0.55=Bf (F) < p, <1- Bf (F)=Bf (N)=0.8

0.2=Bf (N) < p, <1-Bf (N) = Bf (F)=0.45

Giai bai toan t6i wu, ta c6 p- =0.55, py, =0.45

AU (m) = —p¢ log, p: — py log, py, =0.99

Theo Dinh nghia 2.17,

13



m({F})log, [{F}[+m({N}log, | {N}[+m({F,N})log, |{F,N}|
=0.55log,1+0.2log,1+0.25l0g,2 =0.25

TU,(m,0.5) =0.5x Am(m) + (1-0.5)x0.25=0.5x0.91+ 0.25%x 0.25=0.58
Theo Pinh nghia 2.18,

1 1

Pf P.({FV)lo —=0.36log, —— =0.16

Pf_P_({N})log 1 =0.64log i—o 124
- Pf_P.({N}) 20.64

H,(m)=0.16+0.124+0.25=0.53
Theo Pinh nghia 2.19,
Pm(FN)=Pf _P ({F})+Pf _P,({N})=0.64+0.36=1

m

+m(N)log, +m(FN)log, 1

mE)g. o Pm(N) Pm(FN)

1 1 1
0.55log, —— +0.2l0g, —— +0.25l0og, = =0.2
9 0.64 92 0.36 9 1

m({N})log, [{N}|+m({F})log,|{F}{+m({N,F})log,|{N,F}|=0.25
Hpo(m)=0.2+0.25=0.45
AU phan anh mic d6 khong chac chin “bi quan nhat” khi ra quyét dinh

xac sudt, phit hop cho cac hé théng quan tri rdi ro. TU, cho phép diéu chinh
linh hoat giita 6 nhap nhang (conflict trong quyét dinh) va do phi dic trung
(thiéu thong tin), thong qua tham s6 A. Trong bai toan phat hién gian 1an, hai
d6 do nay gitp danh gia do than trong can thiét khi dua ra quyét dinh chap
thuan hay tir chdi giao dich. H ; nhay véi phan phbi pignistic, phan 4nh manh
d6 khong chic chin khi phai ra quyét dinh xac suat. Hpo do do khong chac
chin & cap do BPA, két hop giita xac suét tong hop va do phi dic. Trong bai
toan phan loai giao dich tai chinh, H; phu hop cho danh gia rui ro quyét dinh,
trong khi Hp, phu hop cho dénh gia chat lugng thong tin dau vao.

2.2.3. M6t s6 @6 do tinh khong chic chin khac
Pinh nghia 2.20. [17] Cho m |a ham BPA trén F, cap do do tinh khdng
chéc chin (Sp(m),G(m)) cua M dugc dinh nghia nhu sau:

14



1] (o]
Zm(®j)x(|®j|_1) Zm(®j)logz Pf(®j)

<Sp(m):G(m)>= 1-1L2 FI 1442

log, | F |

Pinh nghia 2.21. [17] Cho m la ham BPA tréen F,
Bf (| E. Pf ({ E, Bf ({E t)— Pf ({E; —
o ({ .})Z UED) i = (1 .})2 ({E}) Vi=I[F] . do do
tinh khong chic chin TU'cia m duge dinh nghia nhu sau:

| _ \/§|f| N 1V 1. 1Y
v F 8 (a3

i=1

Pinh nghia 2.22. [17] Cho m la ham BPA trén F, d¢ do tinh khong

chiac chan TU'ciia m dugc dinh nghia nhu sau:

7]

TU' (m) = 3| 1-(Bf (E})* + (PT{ED -7 |

Pinh nghia 2.23. [17] Cho m la ham BPA trén F, d6 do tinh khéng
chic chan T, cctia m dugc dinh nghia nhur sau:

[A[-1
(2 —1) x m(A) x (1—( m(4) j )
Tos(m) ==Y m(A)log,m(A)+ Y [Al-1 i
= |l -

15
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