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1.5. CONG THUC XAC SUAT DAY DU. CONG THUC BAYES 1

@ 1.5.1 Cong thic xac suat day di
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Cong thirc xac suat day du 3|

sa

Cho {B1,Bs,...,Bn} la mot hé diy di cac su kién va A 13 mdt sy kién nao dé. Khi do,
A=AS=AB1+Bs+- -+ Bn)=AB1 + ABy+---+ AB,,.

Vi céc AB;, i =1,2,...,n, xung khic ting d6i, nén

f%A):I%ABQ—FPQUh)+-~+J%A3ny:§if«ABg

i=1
St dung cong thic nhan xac subt P(AB;) = P(B;)P(A|B;) ta nhan dugc cong thiic dudi day.

Dinh Iy 4

Gia st cac su kien By, Bo, ..., B, lap thanh mot he day da va A 1a mot sy kién nao dé. Khi do,

n

P(A) =) P(Bi)P(A|B;). (24)

1=1
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Cong thirc xac suat day du 3|

sam

#
@ Cong thiic (24) dugc goi 13 cong thitc xac subt ddy dii (hay céng thic x4c sult toan phan).
@ Cong thic (24) cho phép ta tinh xac subt P(A) véi A 13 mot su kién bit ky clia phép thir néu biét cac xdc
subt P(B;) chia hé ddy dii {B1, Ba,...,B,} va P(A|B,), i=1,2,...,n.
Vi du 32

Mot nha may c6 ba phan xudng san xuét ra cliing mot loai sin pham. Xéc sudt dé phan xuéng I, phan xudéng
IT va phan xuéng III san xudt duge sin pham loai mot lan lugt 14 0,7, 0,8 va 0,6. Tit mot 16 hang gom 20%
sén pham cla phan xudng I, 50% san pham ctia phan xudng II va 30% san pham c@a phan xudng III ngudi
ta 14y ra mot san phdm dé kiém tra. Tinh xéc sudt dé san pham dugc kiém tra la loai mot.
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Cong thifc xac suit day du u

Gidi.

@ Goi A I3 si kién “san pham duoc kiém tra 13 loai mét”; By, B, Bs 13n luot 13 sy kién “san pham dugc kiém
tra do phan xudng |, Il va IIl san xut”.

@ Hé {B, Ba, B3} tao thanh mét hé ddy da véi P(B;) = 0,2, P(Bs) = 0,5 va P(B3) = 0,3.

@ Ap dung céng thic xac subt diy da (24) véi P(A|B1) = 0,7, P(A|Bs) = 0,8 va P(A|Bs) = 0,6 ta nhan
dugc

P(A) = P(B1)P(A|B1) + P(B2) P(A|B2) + P(Bs)P(A|Bs)
=0,2%x0,740,5%x0,840,3%0,6=0,72 = 72%.

@ Y nghia clia x4c suat nay 13 ty 1€ s3n pham loai mét clia nha mdy.
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1.5. CONG THUC XAC SUAT DAY DU. CONG THUC BAYES 1

o 1.5.2 Cong thic Bayes
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Cong thirc Bayes 1

SAMI
Cho {By, B, .. Bn} 13 mét hé ddy di cac su kién va A I3 mot su kién nao d6. Gid sir A d3 xdy ra. S dung
dinh nghta x4c sult diéu kién va céng thic nhan xac subt,

_ P(ABx) _ P(Bk)P(A|Bk)
PBIA) == = — Py

k=1,2,...,n

trong dé6 P(A) dudc xéic dinh béi cong thifc xac subt day da (24).
Dinh Iy 5

Gia st mot phép thit ¢c6 mot he day dt {Bi, Ba, ..

., Bn} v A 1a mot sy kien nao d6. Khi dé, cac xac suét
P(By|A) dugc xac dinh bdi:

P(By)P(A|By) _ n
ST BB P(AT k=1,2,...,n. (25)

P(Bi|A) =
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Cong thirc Bayes ey

sam

@ Cic xac subt P(B;),1=1,2,...,n da dugc xac dinh tir trudc, thudng dugc goi 1a xic sut tién nghiém.

@ Céc xéc suit P(B;|A), i =1,2,...,n dugc xac dinh sau khi d3 c6 két qua thi nghiém nao dé thé hién qua
sy xudt hién cla A, thudng goi la xdc suat hdu nghiém. Nhu vy, céng thiic Bayes cho phép danh gia lai xac
suat xdy ra cac su kién B; sau khi d3 c6 thém théng tin vé A.

@ Mubn dung céng thic xic subt diy dii (24) hodc cong thiic Bayes (25) nhét dinh phai x4c dinh dugc mét
hé diy da thich hop.

@ Néu (24) cho ta xac sut khong cé didu kién thi (25) cho phép tinh x4c sut cé didu kién, trong d6 su kién
B; cAn tinh x4c subt phai 13 mat thanh vién clia nhém diy di dang xét. Tir d6 thly ring viéc dung céng
thiic Bayes dé tinh xac suit c6 diu kién d3 goi ¥ cho ta cach chon nhém dy di sao cho su kién quan tam
phai 13 thanh vién.
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Cong thirc Bayes l

SAMI

Vi du 33

Trong Vi du 32, néu san phdm duge kiém tra 1 loai mot, thi san pham nay c6 kha niang do phan xudng nao
sdn xuat?

Gidi. Ap dung céng thiic Bayes (25) va sit dung két qua ctia Vi du 32, ta tinh

P(B1|A) = P(BOPAIBY) __ _ 0.2X0,7 494
ST, P(B)P(AIB) 0,72
P(By|a) = —LBIPAB) _ 0.5x0.8 4 onne
>i_, P(Bi)P(A|B;) 0,72
P(B|A) = D BIPAIB) _ 0.8x0.6 _ o
S22 P(B:)P(A|B;) 0,72

Chii y ring P(Bi1|A) 4+ P(Bz|A) 4+ P(Bs|A) = 1, vi san phdm loai mét d6 c6 thé do phan xudng I, Il hodc 11l san
xuat. Do P(Bz|A) la 16n nhat, nén kha n3ng sdn pham loai mdt dugc kiém tra do phin xudng Il san xuat.
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Cong thirc Bayes 1

sam

Vi du 34
C6 hai 16 san pham: 16 I ¢6 7 chinh pham 3 phé pham; 16 II c6 6 chinh pham 2 phé pham. Liy ngiu nhien 2
san pham tir 16 I bé sang 16 II, sau d6 tir 16 II 14y ngéu nhién ra 2 san pham.

(a) Tinh x4c suit dé 2 sdn pham lay ra sau ciing 14 chinh pham.

(b) Gi stt 2 san pham lay ra sau ciing la chinh pham. Hay tinh x4c sudt dé 2 chinh phdm nay la ctia 16 L.
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Cong thirc Bayes ey
Sam
Giai.
(a) Goi A 1a su kién “hai san pha’gm 14y ra sau ciing 13 chinh phé‘;m"; B la su kién “trong 2 san phém 1y tir 16 1
bd sang 16 11 c6 i chinh pham”, i = 0,1,2. Khi d6 By, B1, Bz tao thanh mét hé diy da véi

03 1 C7 X 03 7 07 7
P(B =—; P(B =_L_. pBB -
(Bo) = Ccz, 15 (Br) = T2, 15 (Bz) = cz, 15
@ Tinh
c: 15 c: 21 c: 2w
A|B = A|B = A|B —.
P(A|Bo) = TN P(A|By) = TN P(A|Bz) = [T

@ Ap dung céng thic xac subt diy da (24)

P(A) = P(Bo)P(A|Bo) + P(B1)P(A|By) + P(B2) P(A|Bz)
1 15 7 21 7 28 358
—B E"‘E 475+75XE_%N0’5304.
(b) Ta khoéng thé chon nhém ddy di nhu trong v (a), vi su kién cn tinh x4c subt khéng 13 thanh vién clia nhém
nay. Viéc chon nhém day dd thich hgp xem nhu la bai tap.
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1.5. CONG THUC XAC SUAT DAY DU. CONG THUC BAYES 1

© Bai tap Muc 1.5
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Bai 25

Cho A, B,C va D la bén sy kién tao thanh mot hé day di. Gia st P(A + B) =0,5; P(B+C + D) =0, 8.
Gia tri P(B) béng:

A. 0,3
B. 0,2
C. 0,4
D. 0,5
Bai 26

Ty lé ngusi nghién thudc 14 6 mot viung 1a 30%. Biét ring ty 1é ngudi bi viem hong trong sb nhitng ngudi
nghién thudc 13 60%, con ty l& ngudi bi viem hong trong s6 nhitng ngudi khong nghién 1& 40%.

(a) LAy ngdu nhién mot ngudi thy ngudi dy bi viem hong. Tinh xac suit ngudi d6 nghién thudc 14.
(b) Néu ngudi d6 khong bi viem hong, tinh xac suat ngudi dé nghién thudc 14.
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Bai 27
Mot tram phat séng chi phat hai loai tin hieu A va B véi xac suat twong ting 1a 0,84 va 0,16. Do c6 nhiéu
trén dudng truyén nén 1/6 tin higu A bi méo va duge thu nhu 1a tin hiéu B, con 1/8 tin higu B bi méo thanh
tin hiéu A.

(a) Tim xac suat thu dugc tin hieu A.

(b) Gia st thu dugc tin higu A, tim x4c suit dé thu dugc ding tin higu lic phét.

Bai 28

C6 ba hop san phadm, mdi hop c¢6 10 san pham trong dé sb san pham loai I trong ba hop tucng tng 1a 5, 6 va
9. Lay ngdu nhién tit m&i hop ra mot san pham dé trung bay. Khach hang dén 1ay ngiu nhién mot trong ba
sén pham trén dé mua.

(a) Tinh x4c suit khach hang lay dugc san pham loai I.

(b) Biét ring khach hang lay dugc san pham loai I, tinh xédc sudt san pham d6 ctia hop thit nhét.
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Bai 29
Mot ngudi c¢6 ba chd wa thich nhu nhau dé cau ca. Xac suit dé cau duge ca & mdi chd tuong tng 1a 0,6; 0,7
va 0,8. Biét ring dén mot chd ngudi d6 tha cau 3 lan va chi cau duge mot con ca. Tinh xic sut dé ca cau
dugc & chd thi nhat.

Bai 30

Ba ngudi thg cling may mot loai 4o véi xéc sudt may dugc san pham chét lugng cao tuong tng 1a 0,9; 0,9 va
0,8. Biét mot ngudi khi may 8 4o thi c6 6 san pham chat lugng cao. Tim xé4c sudt dé ngudi d6 may 8 4o nita
thi c6 6 40 chat lugng cao.

v
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