Bai 5.

Phan phdi mau va dinh Iy giéi han trung tim

5.1. Mdu ngbu nhién phan phoi chuin

Mo phong
Pinh ly. Cho X,,X,,---,X_ la mau ngau nhién ldy tir phdn phéi chudn N(},l; 02). Ta co
X ~N(w<) va "%~y (n-1).

c72
Dau tién ta mo phong cho phan phdi ctia trung binh mau X :

Pbi v6i mau ngdu nhién 1ay tir phan phdi chuan, ta thanh 1ap mau ngiu nhién kich thudc n
(xem ham rnorm(n,mu,sigma)),

mu <- 2

sigma <- 2

Y <- function() rnorm(l,mu, sigma)
Y ()

[1] 4.298447

vecY <- function(n) replicate(n,Y())

n=4

vecY (n)

[1] 3.298608 3.804107 3.272638 2.029872
vecY (n)

[1] 0.3444242 1.7142771 2.5943892 3.1046964

va ta c6 phan phdi trung binh mau ngau nhién kich thuéc n nhu sau

MeanY <- function () mean (vecY (n))

MeanY ()

[1] 2.268478

SampleMeanY <- function (m) replicate (m,MeanY ())

m=10000

hist (SampleMeanY (m), freqg=0,breaks=40)

curve (dnorm(x,mu, sigma/sqrt (n)),col="blue", lty=1, lwd=2, add=TRUE)



Histogram of SampleMeanY(m)
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va ta c6 md phong tuong tu cho phan phdi ctia ,
mu<-2
sigma<-2
n<-10
Z<-function () {
x<-rnorm(n,mu, sigma)
(n-1) *var (x) /sigma”2
}
Z ()
[1] 2.074494
Z ()
[1] 23.87044
vecZ<-function(m) replicate(m,Z())
hist (vecZ (1000), freg=0,breaks=40)
curve (dchisqg(x,df=n-1),col="blue", 1lty=1, lwd=2, add=TRUE)



Histogram of vecZ(1000)
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vecZ(1000)

hist (vecZ (10000), freg=0,breaks=40)
curve (dchisqg(x,df=n-1),col="blue", 1lty=1, lwd=2, add=TRUE)

Histogram of vecZ(10000)
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5.2. Mdu ngéu nhién cé cing phén phéi

Mo phong
Pinh ly. Xét mdu ngau nhién X, X,,-++, X, ldy tir mét phdn phéi cé trung binh . hitu han
va phirong sai dwong o°. Ta cé bién ngau nhién Y, = \/ﬁ()_( —u)/c c6 phdn phéi xdp xi véi
phadn phéi chudn N (0;1) :



bang cach lan luot phat sinh cac miu ngau nhién kich thudc n =100, 10.000, va 100.000, lay
tr phan phdi nhi thic B(10;0,3), dé tinh gi4 tri cua bién Y, =vh (X—u)/o. Lap lai
m=1.000 lan dé nhan dugc mau kich thude 1.000 cho Y, dé so sanh véi phan phdi chuan
N(0,1) :

size=10
prob=0.3
mauX<-function(n) {
x<-rbinom(n,size, prob)
sgrt (n) * (mean (x) -3) /sqgrt (2.1)
}
Y<-function(m) replicate (m,mauX(n))
n=100
m=1000
hist (Y (m), freg=0,breaks=40)
curve (dnorm(x) ,col="blue",1lty=1, lwd=2, add=TRUE)

Histogram of Y(m)
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n=10000
hist (Y (m), freg=0,breaks=40)
curve (dnorm(x) ,col="blue",lty=1, lwd=2, add=TRUE)



Histogram of Y(m)
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n=100000
hist (Y (m), freg=0,breaks=40)
curve (dnorm (x) ,col="blue", lty=1, lwd=2, add=TRUE)

Histogram of Y(m)
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va mo phdéng cho
Pinh 1y. Xét mau ngdu nhién X, X,,---,X_ ldy tir mgt phdan phéi Bernoulli B(Lp). Ta ¢

cdc bién ngdu nhién (\};g)_"f va (\}f_('i)_f 6 phén phéi xap xi véi phdan phéi chudn N (0;1) .




bang cach phat sinh m=1.000 mau ngiu nhién kich thuéc n=100 liy tir phan phdi
Bernoulli B(%0,3). Ung véi mi miu ngdu nhién, tinh gid tr Y = "2 ¢& nhan duoc miu

«/p(l—p)

ngau nhién kich thuée m cho Y va so sanh voi phan phéi chudn N(0,1).

prob=0.3
Y<-function(n) {
x<-rbinom(n, 1, prob)
(mean (x) —prob) *sqgrt (n) /sgrt (prob* (1-prob))
}
vecY<-function (m) replicate(m,Y (n))
n=100
m=1000
hist (vecY (m), freqg=0,breaks=40)
curve (dnorm(x) ,col="blue",1lty=1, lwd=2, add=TRUE)

Histogram of vecY(m)
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kich thuéc m cho Z va ta cling so sanh histogram cua miu nay so véi phan phdi chuan
N(O,l).

Tuong tu, tng v6i moi mau ngau nhién, tinh gia tri Z= dé nhan dugc mau ngau nhién

Zz<-function(n) {
x<-rbinom(n, 1, prob)
(mean (x) —prob) *sgrt (n) /sgrt (mean (x) * (1-mean (x) ) )
}
vecz<-function (m) replicate(m,Z(n))
hist (vecZ (m), freqg=0,breaks=40)
curve (dnorm(x) ,col="blue",1lty=1, lwd=2, add=TRUE)



Histogram of vecZ(m)
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5.3. Bai tdp

Bai 1. Cho X, X, 1a miu ngau nhién kich thuéc 2 liy tir phan phdi chuan N(O;l) . Dung
ham morm() phat sinh X, X, va Y =X + X2, Xay dung ham MauY phét sinh mau ngiu nhién
kich ghuég n cho Y Léq lugt phat sinh mau ngﬁl,l nhién kich th}ré’c 100, 1000, 10000 cho Y,
vE bi¢u do tan suat va do thi ham mat dg xac suat cua phan phoi Chi-binh phuong voi 2 bac
tu do cho ting trudong hop. Lién h¢ véi 1y thuyét mau.



