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PHAN PHOI BIEN NGAU NHIEN
1. Phan phai roi rac
1.1.  Phan phéi nhj thic
Y nghia: Bién ngiu nhién X c6 phan phéi nhi thirc 12 s6 phan tir théa man mot diéu kién
nao d6 trong mot tap hop c6 n phan tir, v4i Xac suat thoa man diéu kién cua mdi phan tu 1a
doc 1ap va bang p.
Ky hiéu: X~B(n,p)
Ham x4c suit:

f)=PX=x)= {C’f p*(1—-p)"*, x=012.,n

0, x khac
Kyvong: EX)=np
Phuong sai: Var(X) = np(1 —p)
Mod: nm+1)p—-1<Mod(X)<(n+1)p, Mod(X) EN

1.2.  Phan phéi Poisson

Y nghia: Bién ngau nhién X cd phan phéi Poisson 1a sb 1an mot su kién xay ra trong mot
khoang thoi gian (hoic khong gian) ¢b dinh. Thuong ap dung cho s6 nguoi dén mot noi
(quan an, buu dién,...), sb hat nho trong banh mi, s6 15i sai trong vin ban,. ..

Ky higu:  X~P(1)

Ham xAac Ssuit:
X

fx)=PX =x) = e_’lg x=0,1,2,..

0 x khac
Kyvong: EX)=241
Phuong sai: Var(X) =1
Mod: A—1<Mod(X) <A Mod(X) €N

X4p xi phan phdi nhi thirc bing phan phbi Poisson:

biéu kién: n > 100,p < 0.1,np < 20
Khi d6, B(n,p) = P(A) v6i A = np.
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2. Phan phéi lién tuc
2.1. Phan phéi déu
Ky hiéu: X~U(a, b)

Ham mat d¢:

= xelab]
flx) = {b—a’ rE
0, x & [a, b]
Ham phan phéi:
0, x<a
x xX—a
F(x) =P(X <x) =j f(t)dt = Py x € [a, b]
- 1, x>b
Kyvong: EX)= azﬂ
Phwong sai: Var(X) = (DIZ)Z
Mod: Mod(X) = m,Vm € [a, b]
2.2.  Phan phéi chuan
Ky hiéu:  X~N(u,0?)
Ham mat do:
£ 1 _(x—uz)2
X) = e 20
V2mo?

Ham phan phoi:
F(x) = P(X < x) = j £(6) dt

Pé trabang: P(X < x) = P (XG;# < ﬂ) h o (ﬂ)

g g

Phép hiéu chinh liéntuc: P(X <x) =PX <x) =PX <x+05) = (x+0:—u)
Kyvong: EX)=upu

Phwong sai: Var(X) = o2

Mod: Mod(X) = u
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XAp xi phan phdi nhi thirc bing phan phdi chuan:

Piéu kién: 0.1 < p < 0.9,np > 5,np(1 —p) =5
Khi d6, B(n,p) = N(u,02) v6i u = np,a? = np(1 — p).

KHOANG TIN CAY

1. Khoang tin cay cho trung binh

Bai to4n: Cho téng thé véi trung binh mau p va phuong sai a2 ¢6 thé biét trudc hoic chua
biét. Tr mau ngau nhién (X;, X5, ..., X,,) tim khoang tin cay cho u véi d6 tin cay 1 — a cho
trudce.

Cac bwoc thuc hién:

B1: Tim trung binh mau x va phuong sai mau s
B2: Xac dinh truong hop ap dung
Céc trudng hop co thé xay ra:

e TH1:n > 30 hoicn < 30 nhung X cd phan phdi chuan, o2 da biét
e TH2:n > 30, 02 chua biét
e TH3: n < 30, X c6 phan phdi chuan, o2 chua biét

Cay quyét dinh:

TH1
o?? <— TH2
230 K s

TH3

B3: Tim phén vi (tra bang)

TH1, TH2: z,_,/, (phan vi mic 1 — a/2 ctia luat phan phéi chuén)

TH3: t?_‘o}/z (phan vi mac 1 — a/2 cua luat phan phéi Student véi bac ty do n — 1)
B4: Tinh dung sai

Cong thirc chung

o
€=2Z1_q/2 \/_ﬁ
TH3: thay z,_,, bang t172 ,
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o chua biét: thay bang s
Két luan: Khoang tin cay 100(1 — a)% cho trung binh cua tong thé 1a [x — &, X + €]

2. Khoang tin cay cho ti I¢
Bai to4n: Cho tong thé X, trong d6 ti 1& ca thé mang dic tinh A nao d6 1a p. Tir mau ngau
nhién (X4, X5, ..., X;,) tim khoang tin cay cho p véi d6 tin cay 1 — a cho trudc.

Cac bwoc thuc hién:

B1: Timty Ié¢ mau p

B2: Kiém tra diéu kiennp > 5van(l—p) =5

B3: Tim phan vi z;_,, (phan vi mic 1 — «r/2 cua luat phan phéi chuan) bing bang tra
B4: Tinh dung sai

p(1—p)

€=21-q/2
a/ n

Két luan: Khoang tin cay 100(1 — a)% cho ty 18 cua tong thé 1a [p — &, P + €]

3. Xae dinh kich c& mau
Bai toan: Tim n nhé nhét sao cho dung sai (sai $0) € < &, va a cho trudc.

Trwong hop tim KTC cho trung binh: dua vao céng thirc dung sai cua tuy tung truong
hop ma tim ra n cu thé

2 14
THL, TH2: n > (2142 =) (ding s thay thé khi khong c6 o)
0

TH3: Tinh trudc trong treong hgp n = 29, tim &€,4.
Néu ;9 > &, ta can chon n 16n hon => sir dung z,_,, thay cho ;' , (1am nhu TH2)
Néu &,9 < &, thir va chon n phil hop (hiém gap)

Truong hop tim KTC cho ty 1é:

\/ﬁ(l—ﬁ)>2

Cho truéc p: dua vao cdng thac dung sai =>n > (Zl—a/z .
0

Khoéng cho truac p: cho p = 0.5 va lam nhu trén
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KIEM PINH GIA THUYET THONG KE
1. Kiém dinh trong truwaong hop mot mau:
1.1. Kiém dinh ky vong:
Bai toan: Cho mau ngau nhién (X;, X,, ..., X,,) chon tir tong thé X c6 ky vong u chua biét
va phuong sai a2 ¢6 thé da biét. Cho mot gia thuyét thong ké gdm gia thuyét khong H, va
dbi thuyét H,. Kiém dinh gia thuyét théng ké véi mirc ¥ nghia a cho trudc.

Cic trudng hop gia thuyét théng ké:

Gia thuyét khong: Hy: 1t = o
Doi thuyét:
(1) Hy:p # po (2) Hy:p > po (3) Hy:pt < po

Cac buéc kiém dinh:

B1: Phat biéu gia thuyét va déi thuyét
B2: Xac dinh mtrc y nghia a
B3: Tinh thong ké kiém dinh

_ X~k
a/ﬁ
Truong hop khong cho biét o: thay thé bang s

Zo

Truong hop mau nhé n < 30: goi la T, thay vi Z,, (chi 1a thay d6i ky hiéu, gié tri khéng bi
anh huong, khac biét ¢ budc sau)

B4: Xac dinh mién bac bo

Hy:p # po W, = {Zo: |Zo| > Z1—a/2}
Hi:p > po Wy = {20120 > 7y _4}
N Hytp < po Wo = {ZO:Z0’< —Z1-q} ,
Truong hop mau nho n < 30: thay vi dung phan phoi chuan z,_, thi ta dung phan phoi
Student bac tu do (n — 1), tizc dung t7=} thay cho z,_, (thay z, bang t,)

Két luan:
Gia tri thong ké kiém dinh nam trong mién béc bo: bac bo H,, chip nhan H,

Gia tri thong ké kiém dinh khéng nam trong mién bac bo: khong du co so dé bac bo H,
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1.2.  Kiém dinh ty 1é:

Bai todn: Cho mau ngau nhién (X;, X, ..., X,,) chon tir tong thé X co ti 18 ca thé co dic
tinh A 12 p (chua biét) va mot gia thuyét théng ké gdm gia thuyét khéng H, va ddi thuyét
H,. Kiém dinh gia thuyét théng ké véi mirc ¥ nghia & cho truéc.

Cic trueong hop gia thuyét thong ké:

Gia thuyét khong: Hy:p = p,
Déi thuyét:
(1) Hy:p # po (2) Hy:p > po (3) Hy:p < po

Cic buéc kiém dinh:

B1: Phat biéu gia thuyét va dbi thuyét
B2: Xac dinh mtrc y nghia
B3: Tinh thong ké kiém dinh
D — Po

Hi:p # po Wy = {Zo: |Zo| > Z1—a/2}
Hi:p > po Wy = {20120 > 7y _4}
Hi:p <pg Wy =1{20:20 < —2;_4}

ZO=

B4: Xac dinh mién bac bo

Két luan:

Gia tri thong ké kiém dinh nam trong mién béc bo: bac bo H,, chap nhan H,

Gia tri thong ké kiém dinh khéng nam trong mién bac bo: khong du co so dé bac bo H,

2. Kiém dinh trong trwong hop hai mau déc lap:

2.1. Sosanh hai ky vong:

Bai to4n: Cho hai mau ngau nhién (X;, X, ..., X,,) va (Y3, Y,, ..., Y;,,) chon tir tong thé X ¢
Ky vong py p, chua biét va phuong sai o2, o ¢6 thé da biét. Cho mét gia thuyét théng ké

gom gia thuyét khong H, va dbi thuyét H,. Kiém dinh gia thuyét thong ké véi mirc ¥ nghia
a cho trudc.

Cic trueong hop gia thuyét thong ké:

Gia thuyét khong: Hy: pt; — up, = D
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Déi thuyét:

(D Hy:p —pp #D (2) Hyzpy —pp > D

Cic buéc kiém dinh:

B1: Phat biéu gia thuyét va di thuyét

B2: Xac dinh mtrc y nghia

B3: Tinh thong ké kiém dinh

Trudng hop 1: mau lén, n > 30 vam > 30

_ (B —%) =D

Zo

2 2
0. 0.
_1_|__2
n m

Néu chua biét o2 thi thay bang phuong sai mau s?

On thi Hoc ky — Khoa 2016

() Hyzpy —pp <D

Truong hop 2: mau nho, chua biét phuong sai, nhung ¢6 o2 = 0% = o2

Phuong sai mau gop:

52

(- 1)s? + (m — 1)s?

n+m-—2
Théng ké kiém dinh:
(e —%)-D

T, =
’1 1
S ﬁ+_

B4: Xac dinh mién bac b

Hyrpy —p, #D W, = {Zoi |zo| > Zl—a/Z}

Hyipy —pp, >D Wo ={20:20 > 214}

Hyipy —pp, <D Wy ={z0:20 < —2;_4}

Truong hop mau nho n < 30: thay vi dung phan phéi chuan z,_, thi ta dung phan phéi
Student bac ty do (n + m — 2), tic ding t7*~2 thay cho z,_, (thay z, bang t,)

Két luan:

Gia tri thong ké kiém dinh nam trong mién béc bo: bac bo H,, chap nhan H,

Gia tri thong ké kiém dinh khéng nam trong mién bac bo: khong du co so dé bac bo H,
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2.2. Sosanh hai ty 1€

Bai to4n: Cho hai mau ngau nhién (X;, X, ..., X,) va (Y3, Y,, ..., Y;,,) chon tir tong thé X c6
ti 16 ca thé c6 dac tinh A 1a py, p, (chua biét) va mét gia thuyét théng ké gém gia thuyét
khong H, va dbi thuyét H,. Kiém dinh gia thuyét thong ké véi mic ¥ nghia a cho trudc.

Cic trueong hop gia thuyét thong ké:

Gia thuyét khéng: Hy:p; — p, = D
Déi thuyét:
(D Hyipr—p2# D (2)Hy:py —p2 > D (B)Hyipy —p2 <D

Cic buéc kiém dinh:

B1: Phat biéu gia thuyét va dbi thuyét
B2: Xac dinh mtrc y nghia

B3: Tinh thong ké kiém dinh

Trung binh mau gop:

pin + p,m

>
Il

n+m
Théng ké kiém dinh

(H,—0.)—D
Jpa-» G+

Zy =

B4: Xac dinh mién bac bo

Hi:py —p, #D Wy = {Zoi |zo| > Z1—a/2}
Hy:py —p, #D Wo =1{20:2y > z;_g}
Hy:py —p, #D Wo ={z0:29 < —2;_¢}

Két luan:
Gia tri thong ké kiém dinh nam trong mién béc bo: bac bo H,, chip nhan H,

Gia tri thong ké kiém dinh khéng nam trong mién bac bo: khong du co so dé bac bo H,
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