PHAN PHOI NHI THUC

Trong phan phédi chuén, bién ngau nhién 1a bién sé lién tuc (can nang, chiéu cao,
tri s& dwdng mau..), con trong phan phdi nhj thirc (Binomial distribution) bién ngau
nhién la bién roi rac (discrete) hodc goi la bién nhj phan, két cuc chi cé 2 tinh hudng
xay ra nhu: séng/chét, c6 bénh/khdng bénh.. sé phan bd nhw thé nao.

Vi du. Thir tung 1 déng xu, dwong nhién méi 1an tung c6 két cuc doc lap, co
nghia 1a két cuc ra Sap (S), Ngra (N) Ian sau khéng tuy thudc vao két qua S,N cla
lan tung trwdc, nhw vay xac suat p(N)=1/2 va xac suat p (S)=1/2. Néu ta tung 4 1an
va mudn ra mat N, thi ta cé thé dw doan xac suat dwoc 2 1an N 1a cao nhét, sau d6
la dwoc 1N hodc 3 N va cubi cung la ca 4 lan tung déu ra N hodc khéng cé mat N
nao co xac suat thap nhéat.

Nhw vay lam sao dé tinh xac suét dé c6 0,1,2,3,4 méat ngtra (N) sau 4 lan tung?
Céch tinh 1:

Ta biét xac suat “thwc” ctia méat nglra la 1/2 (p=0,5) va mét sap ciing 1/2 (g=0,5)

Goi k la sé 1an dwoc mét nglra, tinh xac suét voi k=0,1,2,3,4:
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Biéu dd 11.1 Cac tinh hubng xay ra sau 4 1an tung (n=4)
k=0: xac suat dé khong (k=0) dwoc méat N nao la: SSSS= q.q.9.q (qui tdc nhan xac
suét) = 0,5x0,5x 0,5x 0,5= 0,5 * = 0,0625
k=1: c6 4 tinh huéng dwgc 1 matN = P (k=1) =4.0,5%=0,25
k=2: ¢6 6 tinh hudéng dwoc 1 m&t N = P (k=2) = 6. 0,5 *= 0,375
k=3: 4 tinh hubng dwugc 3matN = P (k=3) =4.0,5= 0,25
k=4: chi c6 1 tinh huéng duy nh4dt = P (k=4) =0,5" =0,0625
Céach tinh 2:

Dung nhj thirc Newton:
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(p+a)*= p* +4 p°q + 6p°q® + 4pg’+q*
(0,5+0,5)*= 0,5* +4x0,5* + 6x0,5* + 4x0,5* +0,5*

k=0 twong &rng s6 hang th 1: 0,5
k=1 twong rng sb hang tht 2: 4x0,5*

K=2 oo 3: 6x0,5
K=3 e, 4: 4x0,5%
K=4 oo 5: 0,54

Bay gi® ta goi X (k=0,1,2...) 1a bién ngau nhién trén truc hoanh va p 1a tan sb xac

suat dwo'c mat nglra trén truc tung va vé biéu d6 phan phdi (xem biéu d6 11.2)
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Bidu dd 11.2 Phan phdi nhi thirc véi n=4

11.1 Ham phan phéi nhi thirc:
Tdng quat héa ham phan phéi nhj thirc dwoc phat biéu nhuw sau:
M6t thtr nghiém véi n lan thir doc lap
Goi p 1a xac suét “thanh céng” (vi du. ra mat ngtra)
Thi xac suét ca k 1an thir nghiém thanh cong la:
P(k,n.p)=CRp (1-p)"
N n! . trong d6 k=0,1,3.....,n.
Ci= nin_ky (Tohepnchapk)

Néu n=12, dung céng thire tinh:

190 12! 12
P(k =0:12,0;5) = (0,5)'2 =0,000244
121(12!)

90 12! 11
P(k=1;12;0;5) =———(0,5)"* = 0,00292
121(11)

190 12! 10
P(k=2:12;0:5) =— = (0,5)*° =0,01612
121(10!)
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12!
121(6!)

P(k =6;12;0;5) = (0,5)° =0,2255

|
P(k=12;12;0;5) = 12! (0,5)*? =0,000244
121(12!)

Cach tinh 3.

Vao phan mém R v&i I1énh don gidn: dbinom (k,n,p)
Vi du: tinh xac suét véi k=6, n=12 va p=0,5:
>dbinom (6,12,0.5) thi P=0,2255
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Bidu dd 11.3 Phan phéi nhi thirc v&i n=12

Va khi n cang tédng dan, phan phéi nhi thirc cé dang phan phéi chuan véi tri sb trung
binh u= np va phwong sai 6°= np(1-p) theo dinh luat gi¢i han trung tam (central limit

theorem).

Binomial distribution, n=100, p=.5

7f<>
(=) —
) 2 S
b /
= =
=
5 = 7
]
o
[
L)
(-]
=
[
I T T T 1
30 40 50 50 70

H

Biéu d6 11.4 Phan phéi nhj thirc véi n=100
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Nhin vao biéu d6 4 v&i n 16n (n=100) chang ta thay phan phdi nhj thirc c6 phan phbi
chudén vaéi tri trung binh la p=np=100 x 0,5=50 va phwong sai 6°= 100 x 0,5 x 0,5= 25

hodc do léch chuin o=5.

11.2 ng dung phan phéi nhi thirc:

Vi du 1. Biét i 1& suy dinh dwéng & tré em dudi 5 tudi la 20%. Néu ching ta kham
10 tré dwéi 5 tudi. Tinh xac suat d& c6 2 em bij suy dinh dwéng.

Nhw vay k=2, n=10 va p=0,20

Xac suét cé 2 tré bj suy dinh dwdng.

10!
101(81)

P(k =2;10;0;2) = (0,2)?x(0,8)° =0,30

hoac tinh trong R:

>dbinom (2,10,0.2)=0,30

Két qua: Xac suat dé cé 2 em bj suy dinh dwéng la 30%

Vi du 2. Ti & suy dinh dwéng tré em 20% (nhw vi du trén).Tinh xac suat dé cé it hon
2 em bij suy dinh dwdng.

Nhuw vay tinh téng xac suat cta: P (k=0)+P(k=1)+ P(k=2)

Hoac dung ham nhj thiee tich [Gy (cummulative binomial probability):

tinhP (X<2):

> pbinom(2,10,0.2)= 0,67
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