On tap XSTK

ON TAP XAC SUAT THONG KE UNG DUNG

(MATH132901)

CHUONG 3: BIEN NGAU NHIEN ROI RAC VA PHAN PHOI XAC SUAT
3.1 Bién ngau nhién ( dai lweng ngiu nhién): 2 loai PLNN (BNN)
- BNN roi rac: tap gia tri cia n6 la hitu han hay vo han dém duoc.
- BNN lién tuc: tap gié tri cta n6 1ap ddy mot khoang nao do tén truc sb va xac suit cia
mot diém bat ki luon 1a 0.
3.2 Phan phoi x4c suét ciia bién ngiu nhién roi rac:
a/ Ham phén phoi x4c suit ciia bién roi rac X ( hay ham khoi lwong xic suit) 12

p(x)=P(X = x) VoI p(x)zo : 2 p(x,) 1.

Bang phan phdi xac suat:

X ‘ X1 ‘ cose ‘ Xn
p(x,) ey | | p(x,)
b/ Ham phan phoi tich luy (CDF) : ki hiéu F (x)

(ca bién roi rac va bién lién tuc déu c6 ham phan phoi xéac suat tich luy)

F (x)=P(X <£x)

Chuy: voi X 12 bién roi rac thi F (x) = P(X < X)=3 p(y) ;vxeR

y<x

3.3Ky vong va phuwong sai:
a/ Ky vong (trung binh) : [E(X) = u, =3 x.p(x) = x,p(x,) + X, P(X,) + ...+ X, P(x,)

xeD

Tinh chat:

1/ E(c)~ c , ¢~ const
2/ E(c.X) ™ c.E(X)

3/E(XTY)T E(X)T E(Y)
41E(X.Y)= E(X).E(Y) néunhu X vaY doc lap.
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5/ E [h(X)]=3 h(x).p(x)

xeD

b/ Phwong sai: |V (x)= 7% = E(x*)~ (EX)?|VGi E(X*) = 2 x"p(x) .

Do léch chuan: & = W (x)

Chay: v(x)~= > (X~ EX).p(x) = E[(X " EX)’]1= E(X?)~ (EX)’

D

Tinh chadt :

1/ V(X)Z0
2/V(c)~ 0, c~ const
3/V(c.X)= ¢’V (X)

4/V (X TY)YTVv(X)TV(Y)neu X,Y doc lap
3.4-3.6 Céc phan phaéi xac suét ( bién roi rac)
1/ Phan phoi nhi thiee:  Ki hiéu: x ~ Bin(n, p)
X 1a s6 phép thir xay ra trong n phép thtr, xs caa mdi phép thir xay ra 1a p.(mdi phép thu
chi c6 hai két qua).

Ham khéi luong xac suat cua X ki hiéu 12 b(x,n, p) :

clpa p)" " VY x=0,12,..n

[
b(x;n;p) = P(X = x) = 1 (cong thirc Bernoulli)
L

0 , khac

Ham phan phéi tich luy caa X 1a B (x;n; p) :

B(x;n;p)=P(X <x)=> b(y;n;p) ;x=01,..n

y=0

i . |EX T HF = np
Tinh chat:

V(X)T 9" =npg (voi g =1 p)

2/ Phan phaoi siéu bdi: X c6 phan phdi siéu boi thi

c,.ci’
P(X =x)=h(x;n,M ,N)=—""—1M 3 EX = n.
Cn

N

n

_ N
V(X)) T np p)——
N 1

z|§

3/ Phan phdi nhi thirc &m: (khéc véi trong sach)
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Y 1as6 phép thir thuc hién cho dén khi nao c6 r phép thir xuat hién thi dung.

P(Y=n)=C/ . p".@a-p)"".p for nxr.

n

)

Tinh chdt: |[ey = =
p p

4/ Phan phéi Poisson: Ki hiéu: x ~ p(#) thamsd u > 0
X 14 s phép thir xay ra.

POGH)= P(X = x) = =

x!

Tinh chat: [EX =v(X) = 4]

Nhdn biét pp Poisson:
- X ~ Bin(n, p) , biétnva p. Trong d6 n1én (n > 50) ; p nho; tich np = x <5. Xem

X~ P(H)
- X ~ Bin(n, p), chua biét n va p ma chi biét trung binh np = . Xem x ~ p(#)

CHUONG 4: BIEN NGAU NHIEN LIEN TUC va PHAN PHOI XAC SUAT
4.1 Ham mat d) cia bién ngiu nhién lién tuc (pdf) : ki hiéu f,
X 12 bién ngiu nhién lién tuc c6 ham mat do thoa

1/ fwyzo ,Yu€R

2/ +ff(u)oluZl f(x)

3/
P(@asS X Sp)=P(as X <hb)
“P(@a< X =h)
= P(a< X <b):ff(u)du
4/ p(x =a)= o0
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4.2 Ham phan phai tich luy va cac dic trung

a/ Ham phén phdi tich luy F(x) ciia bién ngau nhién lién tuc X 1a :

X

F(X)=P(X <Xx)= j f(y)dy

-0

Chu y: F'(x)= f(x)
Tinh chdt: P(X >a)=1-F(a) : P(a<X <b)=F (b)-F(a)

b/ Phan vi ciia phan phai lién tuc: Cho p 1a mot sé thudc khoang [0;1]. Phan vi
thie (100p) cua mot ham phan phéi caa mot bién ngau nhién lién tuc X, ki hiéu 12 ; (p)
7n(p)

duogc xac dinh boi p = F((p)) = [ f(dy

-

f(x) 4 F(x)
[ Shaded area = p 1
/

/

np) np) X

p=F@m(p) -y
i

Figure 4.10 Tl

¢/ Trung vi caa mot phan phéi lién tuc, ki hiéu « , 12 phan vi tha 50, sao cho
thoa man F () = 0.5 . Hay trung vi la gia tri chia phan phéi thanh 2 phan bang nhau.

d/ Ki vong ( trung binh): |#, = E(Xx) = J x . f (x)dx

0

S

bac biet # = E[h(x)]= f h(x).f (x)dx

— oo

~ ( 12
| |

e/ Phwong sai: 7. =V (X))~ E(X ")~ (EX)* = f xz.f(x)dx{f x.f(x)de'

— a0 — o0

Chuy: Co thé dung cbng thac v (x) = E {(x —N)Z]: f (x~ H).f (x)dx

— X

f/ P léch chuan: o = v (x) .



On tap XSTK

4.3 Céc phan phdi xac suit ( bién lién tuc):
1/ Phan phéi chuén:

a/ Phan phéi chuan chuan tic: Kihiéu: z - N@©i1) , x=0 ;0 =1

-2%72

R , 1
- Ham mat d6 c6 dang: f(z;0,1) = e
N2

z

- Ham phén phéi cua Z 1a: P(z <2) = [ f(y:0,1)dy = ®(2)

— o0

P(Z <a)=®(a)
P(Z>b)=1-(b)
- Tinhchat: |pa<z <b)= @ (b)- @ (a)

1
®(z)=— khi z>4
2

b/ Phan vi cia phan phdi chuéan: z, biéu thi gia tri trén truc z ma « 1a dién tich ving
dudi duong cong : nam bén phai z, . Khi d6 z, chinh 1a phan vi thi 100(1-~ ) ciia phan
phdi chuan.

z curve Shadedarca=P(Z=z,) =«

¢/ Phan phoi chuan:  Ki higu: x ~ n(#,9%)

e—(x—mz/(z#)

- Ham mat d6 cé dang: f (x;u,0) =
2ro

- Tinhchdt: EX =4 ;V(X)=0"’

Cha y: Chuyén tir phan phdi chuan vé dang chuan chuan tac :

—

V&I x ~ N(#,9%) ;tadat: z = ~ N(0,1)

d/ Sw hi tu ciia phan phéi nhi thirc vé phan phdi chuan: x ~ Bin(n, p)
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Néu d6 thi ciia phan phdi nhi thirc khong qué léch ( khdng qua mat déi xing)

np>10 ;n(l—p)=10 )thicéthé xap xi X nhu mot phan phdi chuan x ~ n(#,7%) ban
p phan p g

cach dat roe valp(x < ):q)(x+o.5—np\
<X —_—
¢ g2 = npq L ’np(l__ p) J

2/ Phan phéi mii :

- X c6 phan phdi mii véi tham sé 4 > o , thi ham mat d6 cua X 1a

[1.e x>0
f(x) =4 .
|0 :neu khac
\ ~ e X , \ [1-e ™ : x>0
- Ham phan phoi x&c suat cua X 1a F(x; 1) = P(X < x) = {
0 x<0

. A 1 1
- Tinh chat: u=— ;02:—2.
A A

CHUONG 5: PHAN PHOI XAC SUAT PONG THOI VA MAU NGAU NHIEN
(doc séch)

CHUONG 6,7: UOC LUQONG

- Tong thé: tap hop tat ca cac phan tir ma tir cic phan tir d6 ta c6 thé thu thap, khao sat nhiing
thong tin vé cac dau hiéu ta can nghién ctru duoc goi la téng thé (population).

- MAu ngiu nhién: Cho dai luong ngau nhién X véi quy luat phan phdi xac sudt nao d6. Mot mau
ngau nhién kich thuéc n duge thanh 1ap tir dai lwong ngu nhién X 1a n dai lwong ngu nhién doc
lap X, X,,...X_, ¢ cung phan phdi xac suat véi dai lugng ngau nhién X.

+ Chon ngau khéong hoan lai.

+ Chon mau c6 hoan lai.

- Céc tham s6 ciia tong thé:
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N : s6 phan tir cta tong thé

M , :s6 phan tir c6 tinh chat A ciia tong thé

M . L. p
p= —& : ty € cua tong the ve tinh chat
N

A.
#: trung binh cua tong thé
o2 : phuong sai cua tong thé

o . ¢ léch chuan cua tong thé

- Cac tham so cia mau:
n: kich thudéc mau

m . $6 phan tir ¢6 tinh chat A cua mau.

m > 1A X A g7 A
= —2:ty 1€ mau ve tinh chat A.
n

p

x : trung binh miu.
s : phuong sai cia mau hiéu chinh.

s : Do léch chuan mau hiéu chinh ( hoic ki

higu o, )

1. Phwong phap wée lwong diém: (wée lwong khong chéch)

Dung trung binh miu x dé uéc lugng cho trung binh tong thé #

Dung phuong sai mau s* dé udc lugng cho phuong sai tong thé o 2.

Dung ty 16 mau p dé udc luong cho ty 16 tong thé p .
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Phwong phap wéc lwgng khoang:
-Potincdy: kihi¢u y véi, -1-« (o lamlc Yy nghia)
2.1. Uéc lwong khoéng cho trung binh ciia tong thé # :

a/ Khoang wéc lwong doi xirng :

Goi # 1a trung binh cta tong thé (# chua biét), ta can tim u6c luong khoang d6i xtmg cua

Hovoidotincdy ¥ =1 @,
- Trung binh mau: x

- b6 chinh xéc ( sai s8) cua wdc luong:

oy % (tra bang 2)

S
) _J_ (tra bang T - Student)
n—1 n

g
TH1: o2 dabiét: Saisdla |7 2, =
n

TH2 : o2 chua biét, mau I6n (n > 40): T
TH3: 22 chua biét , mau nho Tt
- Khoang udc Iugng cho trung binh : (x—E<h< xTe
( Xem gidi thiéu vé phan phdi Student trong giao trinh)

b/ Khoang wéc lwgng 1 phia :
- Gi4 tri u6c luong téi da cho trung binh tong thé # 1a:

- S - S
M<X+Za_ : ‘u<X+ta.n—l_

Jn "

- Gia tri wéc luong tdi thiéu cho trung binh tong thé # Ia:

- S - S
P x"2a—= ; F2x"te, ., —=

a "
Chuy:
v+ «
V6i ?(z.,,) = Lo — Oy T 1@
2 2

¢/ Tim c& miu, d6 tin ciy :

duoc tra tir bang Z- chuan tic
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Timcd maun: Cho chiéurong cd mau w =2 ,Ma w = 2¢ = 2.z

Tim d¢ tin cay khi biét sai s6: ¢ = 2

S 8'\/[‘]
al2 = Za =
n S

Hoac ¢ = 2

(04
N = $(z,,)=1-—=
12 ,n 12 S 12 2 2

= ¢(z2,))=7=>y="

2.2. U'éc lwong khoing cho ty 1¢ ciia tong thé p :

a/ Khoang wéc lwong doi xirng :

S 4.z .S

al?2 = 2
n w

Goi p 1a ty 1& cac phan tir c6 tinh chat A cta tong thé ( p chua biét), ta can tim udc luong

khoang doi xing cia p voidd tincay ¥ =1~ @

N o A X m
Timty I€¢ mau p = —2
n

Sai s6 wdc lugng ( do chinh xéc) : |¢

ayg

p(L™ p)

n

(tra bang Z)

- Khoang udc Iugng (khoang tin cay): (E; —e<p<pte

- Gid tri u6c luong tdi da cho ti 18 tong thé p Ia:

b/ Khoang wéc lwgng 1 phia :

- Gid tri u6c luong téi thiéu cho ti 1¢ tong thé p la:

¢/ Tim c& miu, d$ tin ciy :

Timcdmaun:

Cho chiéu rong cd mau w =2 ,Ma n~ 4z

Tim d¢ tin cay khi biét sai sé:

2

al2

pl-1p)

2

fp(l— )
E= I\ = 2,,,= =>¢(2,,)=..=>y="
n

2.3. Uéc lwong khoing cho phwong sai ciia tong thé o° :
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a/ Khoang wéc lwong doi xing :
Goi ©21a phuong sai cua tong thé (¢ % chua biét), ta can tim u6c luong khoang di xtng

cia %% voidotincay Y =1-«.Tacoh:

2

(n " 1)s

—_ 2
coz< (NT1)s
2 B X27 B
¥/2:n"1 17(%/2);n71

Vi x: vax?z - lagiatricua DLNN c6 phin phdi Chi binh phuong x* ~ x2(n— 1y (Xem
gido trinh)
b/ Khoang wéc lwgng 1 phia :

ia tri ud K5 LR 2 N (n"1)s
- Gia tri udc lugng toi da cho phuong sai tong the 7 * la: oF < o
1= %5n71
sl s ogpo:R .2 2 \ (n_l)s2
- Gid tri u6e lugng toi thiéu cho phuong sai tong the 7°  la: 7r > =
*nT1

. B R 2 (n_1)52<(7< (n_l)s2
¢/ Khoang woc lwgng cho do 1éch chuan o : ~ .
“/2;n71 17 (%/2);n71

Vi du 1: (ULTB) Trong lugng (kg/con) cua mét sé con heo & thoi ki xuat chuong 1a
Trong lugng 65-85 85-95 | 95-105 | 105-115 115-135
S con 8 40 60 42 10

Hay tim khoang tin cay di xting 87% cho trong lwong trung binh cua loai heo trén . Biét

trong luong 1 con heo dugc chon ngau nhién trong trai c6 phuong sai 1a 225 kg?.
Vidu 2: (ULTB) Khao sat chi tiéu X (triéu ddng/thang) caa mot sé nguoi chon ngau nhién
tir viing A c6 théng ké sau : (Biét X c6 phan phéi chuan)

X 132-3,7| 3,742 | 42-4,7|4,7-52 | 5257 | 57- 6,2 6,2-6,7
n 23 33 55 73 45 22 18

Tim khoang tin cay d6i xing 98% cho chi tiéu trung binh mdi nguoi dan ving A ds:
(4,750 : 4,976)
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Vidu 3: (ULTB) Quan sat mac hao phi caa 25 xe may thugc cung mot loai xe, chay trén
cling mot quang dudng, nguoi ta thu dugc két qua

Muc xang (1) | 1,9-2,112,1-23123-25[25-27
S6 xe 5 9 8 3

Hay tim wéc luong trung binh ti da véi d6 tin cay 99% cho murc xing hao phi trung binh
cua loai xe trén. Ds: 2,3669 lit
Vi du 4: (ULTB) Quan sat 100 cong nhan trong mot xi nghiép nguoi ta tinh dugc nang
suét trung binh ciia mot cdng nhan & mau ndy 1a: x = 12 san phim/ngay va phuong sai
mau hiéu chinh 13 25.

Muén uéc luong ning suat trung binh cia mot cdng nhan trong xi nghiép voi do tin cay
99% va do chinh xac = = 0,8 thi can quan sat ning suat ciia bao nhiéu céng nhan nira?

Vi du 5: (ULTB) Mg tiéu thy X cia mdi ho gia dinh viing A trong mua kho nim nay c6
phan phdi chuan. Biéu tra 1 s6 ho gia dinh ving A :

X(kwh/t) | 65-115 | 115-165 | 165-215 | 215-265 | 265-315 | 315-365 | 365-415 | 415-465

S6 ho 24 36 75 94 97 125 84 75

Néu mudn uée lugng muc tiéu thy dién trung binh cac ho ving A trong muia khd nim
nay véi do chinh xac 10 kwh/thang thi d¢ tin cay bang ?  ds: 99%

Vi du 6: (ULTL) Cong ty M kiém tra ngau nhién 1200 san pham do ca sang san xuat
thdy c6 45 san pham khong dat chuan . Tinh ty & san pham dat chuan t6i da do ca sang
san xuat vai do tin cay 99%.

Vidu 7: (ULTL) Po chiéu dai 1 s6 san pham do nha may A san xuat:

X(cm) 53,8 | 53,81 | 53,82 | 53,83 | 53,84 | 53,85 | 53,86 | 53,87
Sésp(n) | 9 14 30 47 40 33 15 12
Biét X c6 phan phdi chuan. Tim khoang udc luong dbi xirng 98% cho ti 18 san pham c6
chiéu dai trén 53,84 cm. ds (22,45 % ; 37,55%)

Vidu 8: (ULTL) Phong van 400 ngudi & mot khu vuc thay 240 nguoi tng ho du luat A.
1/ Véi dd tin cay 95%, hiy uéc luong ty 1& ngudi ung ho du luat A, ds (0,5520; 0,6480)

2/ Néu do chinh xac 12 0,057 khi udc luong ti 16 d6i xang thi do tin cay 1a bao nhiéu?
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Vidu9: (ULPS) D6 day caa ban kim loai tuan theo luat phan phéi chuan. Po 10 ban
kim loai ngudi ta tinh duoc phuong sai hiéu chinh cia mau 1a 0,1367. Hay xac dinh
khoang tin cay 95% cho phuong sai cua d§ day do. s (0,064; 0,456)

BAI TAP

Bai 1: Quan séat 100 cdng nhan trong mét xi nghiép ngudi ta tinh duoc ning suit trung
binh ciia mot cong nhan & mau nay la: x = 12 san pham/ngay va phuong sai mau 25.
U'dc lugng nang suat trung binh cua mot céng nhan trong xi nghiép voi do tin cay 99%.
ds (10,7; 13,3)

Bai 2: Khao sat chi tieu X (triéu dong/thang) cia mot sé nguoi ving A co théng ké sau
(Biét X c6 phan phéi chuan)

X132-3,7| 3,7-42 | 42-4,7 | 4,7-52 | 5,2-5,7 | 5,7- 62| 6,2-6,7

n| 23 33 55 73 45 22 18

a/ Tim khoang tin cay 95% cho ti 1¢ nguoi 6 chi tiéu trén 5,7 triéu dong/ thang ving A.

b/ Biét viing A c6 50 000 ngudi. Tim s ngudi & ving A c6 chi tiéu trén 5,7 triéu
ddng/thang véi do tin cay 95%

¢/ Biét ving A ¢6 10 000 ngudi chi tiéu trén 5,7 triéu dong/ thang . Tim s6 nguoi ving A
cb vai do tin cay 95%

Bai 3: Khao sat nang suat laa thu duoc bang s liéu sau:

Ning suat (tan/ha) 51 | 54 | 55 | 56| 58 | 62 | 64

DT coNS tuongtng (ha) | 10 | 20 | 30 | 15 | 10 | 10 | 5

Tim wdc lwong trung binh téi thiéu cho ning suat IGa trung binh & viing d6 véi d6 tin cay
95%

Bai 4: Po chiéu dai 1 s6 san pham do nha may A san xuat, c6 thong ké sau: (X c6 phan
phoi chuan).

Chiéu dai X(cm) | 53,80 | 53,81 | 53,82 | 53,83 | 53,84 | 53,85 | 53,86 | 53,87

Sbsp (n) 9 14 30 47 40 33 15 12

12
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1/ Tim khoang tin cay 95% cho chiéu dai trung binh céc san pham do nha may A san

XUA.

2/ Tim khoang tin ciy 98% cho ti 1& san pham c6 chiéu dai trén 53,84 cm.

Bai 5: Congty M c6 3000 dai ly, cho tién hanh diéu tra ngau nhién mot s6 dai Iy cua
minh va thu dugc bang so li¢u sau (X la doanh so, don vi: triéu dong/thang), bict X c6
phén phoi chuan.

X

20-25

25-30

30-35

35-40

40-45

45-50

50-55

55-60

S6 dai ly

7

12

18

27

22

17

13

4

1/ Nhing dai ly c6 X>45 tri¢u ddng/thang goi 1a dai ly c6 doanh s6 cao. Hiy wéc luong
s0 dai ly c6 doanh s6 cao vai do tin cay 95%.

Ds: (609;1089)

2/ Hay udc lugng doanh sé trung binh/thang cua cac dai ly véi do tin cay 99%.

Ds(37,4 ; 41,6)

Bai 6: Khao sat mac tiéu thu dién X ciia mot sé ho gia dinh dugc chon ngau nhién ¢
vung A ta dugc bang so liéu sau:

X(kwh/thang) | 50- 100- 150- 200- 250- 300- 350- 400-
100 150 200 250 300 350 400 450
S6 ho 24 36 55 64 50 35 20 15

1/ Udc lwong murc tiéu thu dién trung binh cua cac hd gia dinh ¢ ving A véi do tin cay
99%.

2/ Ho c6 muc tiéu thy dién duci 100kwh/thang goi 1a ho c6 murc tiéu thu dign thap. hay
udc lugng s6 ho c6 mac tiéu thu dién thap ¢ vung A vai do tin cay 98% .Biét vung A c6
10.000 h¢ dan. DBs: (437; 1169)

Bai 7: Khao sat thu nhap tai mot doanh nghiép c6 sb liéu:

Thu nhap (triéu dong/thang) 2-4 4-6 6-8 8-10 | 10-12

S0 lao dong 24 10 26 18 22

1/ Néu diing 0 liu trén dé wéc luong thu nhap trung binh cua mot nguoi véi sai s6 ko
qua 0,5 triéu dong/thang thi dicu tra it nhat bao nhiéu nguoi, véi do tin cay 94%. Ds:
n>122

2/ Néu diing s liéu trén dé ude luong ty 1¢é nguoi thu nhap thap voi sai s6 1%. Hoi do tin
cdy cua woc lwong nay khoang bao nhiéu? bict ngudi thu nhap thap c6 thu nhap tir 6
trd/thang tro xuong. Ps: t , = 0,21,

Bai 8: C6 sd liéu thong ké vé thu nhap (X: triéu dong/ thang) cta 100 nguoi & mot cong
ty nhu sau:

X, 1-3 3-4 4-5 5-6 6-7 7-8 8-9 9-13

13



On tap XSTK

n, 4 10 17 24 25 9 6 5

1/ Néu mubn d6 chinh xac khi u6c lwong thu nhap trung binh 13 0,25 (triéu dong/ thang)
va do tin cay 1a 97% thi can khao sat bao nhiéu ngudi?

a/ 134 b/ 348 c/ 273 d/ 413

2/ Néu mudn wéc luong thu nhap trung binh cta cac nhan vién ¢ cong ty nay cé do chinh
xéc 12 0,25 (triéu ddng/ thang) thi do tin cay dat dugc bao nhiéu%?

a/ 76,56% b/ 81,15% c/ 92,34% d/ 79,18%

Bai 9: Mudn biét trong mot hd nudc ¢6 bao nhiéu cé, ngudi ta bét 16n 1000 con, danh
dau xong tha lai xudng hd. Sau mot thoi gian, ngudi ta bat 18n 200 con va thay ¢6 30 con
c4 ¢ danh dau cua lan bat truéc. Dya vao két qua do, hiy udce luong s cé trong ho Voi
do tin cay 95%

al (2013; 4950)  b/(4513; 7650) c/(5013; 9950)  d/ (6013; 9450)

CHUONG 8: KIEM PINH DUA TREN MQT MAU PON
. Mot s6 khai niém co ban:

Gia thiét thong ké: 12 nhiing gia thiét vé cc tham sd, phan phdi x4c suat, hodc tinh doc 1ap ciia cac

dai luong nge:lu nhién.
Kiém dinh gia thiét théng ké: viéc tim ra két luan bac bo hay chip nhan mot gia thiét.
Gia thiét khong : gia thiét can kiém dinh. Ky hidula H .

Gia thiét dbi : mot ménh & d6i lap véi H, . Ky higula H, .

Kiém dinh gia thiét hai phia: H : ?=¢ , w_.0=0

(? latham s6 nao d6 cia PLNN ma ta dang nghién ctiu; ¥ 13 gid tri da biét)

Kiém dinh gia thiétmotphia: H, : =9 . H :?>0 (hay H_ :0<?)

( mot phia bén phai; mét phia bén trai)

Sai l1am loai 1 va sai IAm loai 2: Tir bai toan thyc té néu gia thiét H , va H, .

Ban chat | Ho ding Ho sai

Kiém tra mau va két luan
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On tap XSTK

........ Sai 1am loai 2
Ho dung

Ho sai Sailamloail | ........

Mirc y nghia o : P(sailam loail)<a ;a=1-y

( Xéc suat khdng mac sai lam loai 2 12 5 )

Mién bac bé 1a mién chira cac gia tri 1am cho gia thuyét Ho bi béc bo.

Mién chap nhan 12 mién chira cac gia tri gitp cho gia thuyét Ho khdng bi bac bo (tam chap nhan
hodc chua du co sé dé bac bo Ho)

Kiém dinh gia thiét vé trung binh téng thé » :

Trwong hop 1: X c6 phan phéi chuan; @2 da biét.

Gid thiét khong: H : # = #,

Tiéu chuan kiém dinh: = z = ——=Jn

Gia thiét dbi: Mién béc bo H , véi miic y nghia «
Hoom> (kiém dinh 1 phia bén phai) 2> 7.

Ho o h<h ( kiém dinh 1 phia bén tréi) 1<~

H o b= h (kiém dinh 2 phia) 22 z,, hoic 2=,

/2 12

z curve (probability distribution of test statistic Z when Hj is true)

Total shaded area
= a = P(type I error)

Shaded area

TN = a = P(type I error) TN Shaded area Shaded .
—a2  / Nara=al
/ : \‘\ )// / ‘\L
_ - I — 1 — 1
T T T
0 Zer - 0 T T Za2 0 Z o2 T
Rejection region: z = —z, Rejection region: either
Rejection region: z =z, IZZn OTZ = —Zon
(a) (b) ()

Truong hop 2: Miu lén (n>40) , X ¢6 phan phéi chuan; o2 chwra biét.

Gia thiét khong: H : £ =~

15



On tap XSTK

oA 2 .2 . X H
Tiéu chuan kiém dinh: 2= o Jn

Gia thiét ddi: Mién béac bo H, véi mirc y nghia o :
H ot H>h (kiém dinh 1 phia bén phai) 22

H ot H<h ( kiém dinh 1 phia bén trai) 1< =4,

H ot H= R (kiém dinh 2 phia) |2|Z 2.,

Trwong hop 3: Miu nhé , X c6 phan phéi Student; @2 chuwa biét.

Gia thiet khong: H : # = #|

. . _x—H
Tiéu chuan kiém dinh: = o Jn

Gia thiét déi- Mién bac bé H ,v6i mic y nghia o :
H o> h (kiém dinh 1 phia bén phai) t2t,

H oo k<K ( kiém dinh 1 phia bén trai) £t

H oo b= h (kiém dinh 2 phia) >t

Kiém dinh gia thiét vé ti I¢ tong thé p : (cho mau 16n n.p, =10 ; n(1- p,) =10 )
Gia thiét khong: H,: p = p,

Tiéu chuan kiém dinh: 2z = m
OS]

Gia thiét doi: Mién bac bo H, véi mirc y nghia o :
H.: p~ p, (kiém dinh 1 phia bén phai) =

H.:p<p, ( kiém dinh 1 phia bén tréi) <

H.: p~™ p, (kiém dinh 2 phia) 222, hodcz< 7.,
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On tap XSTK

Vi du 1: (KPTB) Trong luong trung binh khi xuit chuong ¢ mat trai chin nudi ga céng nghiép nim
trude 1a 2,8kg/con. Nam nay ngudi ta sir dung mot loai thirc dn méi. Can thu 25 con khi xuit chudng
ngudi ta tinh duoc trung binh mau x = 3,2 kg va phuong sai mau s* = 0,25 . Vi mirc ¥ nghia 5%,
hay két luan vé tac dung cua loai thire an nay c6 thuc sy lam ting trong luong trung binh cua dan ga
1én hay khong? Ds: t=4

Vi du 2: (KDTB) Can thir 25 con khi xuét chudng ngudi ta tinh duoc trung binh mau x = 3,2 kg Va
phuong sai mau s* = 0,25 . Vi mirc y nghia 5%, néu trai chin nuéi bao céo trong luong trung binh
khi xuét chudng 1 3,3 kg/con thi chap nhan duoc khong?

bs: t=-1

Vi du 3: (KPTB) Theo bao céo trudc day muc tiéu thu dién trung binh trong mot thang & khu phé X
la 150kwh. Sau khi thuc hién chuong trinh tiét kiém dién, kiém tra ngau nhién mot sé ho & khu phd
nay vé& mic tiéu ding dién trong mot thang duoc bang:

(KW/thang) | 100-120 | 120-140 | 140-160 | 160-180
S6 ho 5 11 9 3
Véi @ = 5%, hay kiém dinh xem muc tiéu thu c6 giam xudng khong? Ps: z=-3,37

Vi du 4: (KPTL) Chu ctra hang cho rang ti 1& hai 1ong cua khach hang véi ctra tiém 1a 90%. Nghi
ngo diéu trén, tién hanh phong van ngau nhién 500 ngudi thi ¢ 400 ngudi hai 1ong. Véi mie ¥ nghia
5% hay kiém dinh xem nhan xét cua chu ctra hang 1a dung hay sai? Ds: z=-7,453

Vi du 5: (KPTL) Ngudi ta tién hanh diéu tra ngau nhién 400 ngudi & ving A thi thiy ¢ 22 ngudi ¢
do tudi truang thanh khdng biét chit. Vi mic ¥ nghia 2%, c6 thé cho rang ty 1é dan sé ¢ do tudi
truong thanh khong biét chir ¢ viing nay trén 5% hay khong?

bs: z=0,46

Vidu 6: (KPTL) Ti 1é phé pham cua mot nha may trude dy 1a 8%. Nam nay nha may ng dung bién
phap ki thuat méi. Bé nghién ciru tac dung cua bién phép ki thuat méi, nguoi ta 1y mot mau gdom 710
san pham dé kiém tra va thay c6 30 phé pham. Véi @ = 0,02, cho rang ki thuat mgi 1am giam ti I¢
phé pham duoc khong? Ps: z = — 3,707

BAI TAP

Bai 1: Nang suat IGa trung binh trong nhitng vu trudc 1a 5,5 tan/ha. Vu lta nim nay ngudi ta 4p dung
mét bién phap ki thuat méi. Biéu tra 100 hecta lGa ta c6 bang:

| Ning suit | Dién tich (ha) | Ning suit (ta/ha) | Dién tich (ha) |
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On tap XSTK

(ta/ha)
40-45 7 60-65 20
45-50 12 65-70 8
50-55 18 70-75 5
55-60 27 75-85 3

Véi mirc y nghia 5%, két luan xem bién phap ki thuat méi c6 1am ting nang suét lua trung binh cua
vung nay Ién khéng?

Bai 2: San pham ctia nha may c6 phan phdi chuan véi khéi luong trung binh quy dinh 50kg va do
léch chuan 12 0,25 kg. Nghi ngd day chuyén san xuit khong binh thudng nén tién hanh kiém tra khéi
lwong mot s6 san pham duoc

Khéi luong 49 49,5 50 50,5 51
S6 san pham 1 4 12 6 2
Theo ban nghi ngo trén dung hay sai ? Vi @ = 59 . Ds: z=1,6

Bai 3: Quan sat mrc chi tiéu nhu yéu pham (triéu dong/ ndm) cia mot ho thi thu duoc bang:

Chi tiéu 4 6 8 10 12

S6 ho 15 16 20 14 15
Nhitng hé chi tiéu dudi 7 triéu/ thang 1a chi tiéu thap? Trudc day ti 1& chi tiéu thap 1a 30%. Hay
kiém dinh xem ty 1¢ ho chi tiéu thap bay gio di ting 1én chua? Véi @ = 59 .

Ps: z=1,708

Bai 4: Trong lugng cua mot loai san pham do mot nha may san xuit 1a dai lwong ngau nhién c6
phan phéi chuan vai trong lwong trung binh 12 500gr. Sau mét thoi gian san xuat ngudi ta nghi ngo
trong lugng cua loai san pham nay c6 xu hudng giam st nén tién hanh can thir 25 san pham va thu
duoc két qua cho & bang sau:

Trong luong (gr) 480 485 490 495 500 510
S6 san pham 2 3 8 5 3 4
Véi mic ¥ nghia 5%, hiy két luan diéu nghi ngo trén c6 dung hay khong? Bs: ¢ = 3,37

Bai 5: Khao sét thu nhap ciia mot s6 ngudi cia mot cong ty, ngudi ta thu dugc bang sau:

Thu nhap (triéu d/nam) 26-32 | 32-36 | 36-40 | 40-44 | 44-48 | 48-54 | 54-60
S6 nguoi 8 12 20 25 20 10 5
Néu cong ty bao cao mirc thu nhap binh quan ciia mot nguoi 1a 3,6 triéu d/thang thi co chap nhan
duogc khong? Két luan véi mic ¥ nghia @ = 4% .

Bai 6: Mot cong ty 1on chuyén san xuat phan mém may tinh, cho rang nhitng ngudi lam viéc & cong
ty nady ¢6 thu nhap trung binh 5 triéu dong/thang. LAy mau & cong ty dugc bang:

| Thu nhap (triéu dong/thang) | 3 [ 4 [ 5 | 8 | 10 |
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On tap XSTK

| S6 nguoi 6 | 7 | 8 | 2 | 2 |
Gia sur thu nhap cua nhitng nguoi lam viéc ¢ cong ty nay c6 phan phoi chuan. Véi mac y nghia 5%,
hay cho nhan xét vé thong tin thu nhap trung binh & trén c6 dang tin hay khong? Bs: t = -0,2959

Bai 7: Trong 2115 tré so sinh chon ngau nhién c6 1115 bé trai. Vi muc ¥ nghia 5% co6 thé két luan
mét can d6i gigi tinh khéng? Ds: 2 = 2,483

Bai 8: Nam trugc ty 1¢ dat giai cua doi tuyén Olympic tinh 12 70%. Sau khi trién khai phwong phap
hoc tip mai, ngudi ta tién hanh khao sat két qua cua doi tuyén thi 120 em chon ngau nhién thi thay
c6 30 em bj trugt. Hay kiém dinh xem phuong phap méi c6 mang lai hiéu qua hon? Vi @ = 5% .

bs:z=1,195

Bai 9 : Khao sét tudi tho X (don vi: thang) caa mot sé san pham chon ngau nhién tir cong ty A:

X 6-9 9-12 12-15 15-18 18-21 21-24 24-27
n 23 33 55 73 57 42 35

1/ Tim khoang tin cay 98% cho tudi tho trung binh caa san pham cong ty A.

Ds: (16,359;17,697)

2/ Day chuyen san xuét cong ty A hoat dong binh thuong néu tudi tho trung binh ciia san pham san
xuat ra la 18 thang. V&i mac y nghia 1% hay xem day chuyén c6 hoat dong binh thuong khong? Ds:
t, = 3,36

3/ Cong ty A chi c6 1ai khi ti ¢ san pham phai bao hanh du6i 20%. C6 ¥ kién dé nghi cong ty A béo
hanh san pham trong 1 ndm. Hay két luan vé dé nghi nay véi mirc y nghia 5%. Ds:t, =1,07

Bai 10: Cong ty M c6 3000 dai ly, cho tién hanh diéu tra ngau nhién mot s6 dai Iy cua minh va thu
dugc bang so liéu sau (X la doanh so, don vi: triéu dong/thang), biét X c6 phan phai chuan.

X 20-25 | 25-30 | 30-35 | 35-40 | 40-45 | 45-50 | 50-55 | 55-60

S6 dai ly 7 12 18 27 22 17 13 4
1/ Nhirng dai Iy c6 X>45 trigu dong/thang goi la dai Iy c6 doanh s6 cao. Hay udc lwong sb dai 1y ¢6
doanh so cao véi do tin cay 95%. Ds: (609,1089)
2/ C6 y kién cho rang ti I¢ dai Iy c6 doanh sé cao bang 1/3 ti I¢ dai Iy ¢6 doanh thu con lai. cho nhan
Xét ve y kien nay véi mirc y nghia 1%. Ds:t =0,83
3/ Hay udc luong doanh sé trung binh/thang cua cac dai ly véi do tin cay 99%. Ds(37,4 ;
41,6)

4/ Doanh sé trung binh/thang cua cac dai ly caa cong ty N 1a 35trd/thang. Hay so sanh doanh sé
trung binh/thang cua cac dai ly caa 2 cong ty M,N véi mice y nghia 5%. Ds: t =551

Bai 11: Muc tiéu thu X cua mdi ho gia dinh vung A trong mua kho ndm nay c6 phan phdi chuan.
bicu tra 1 s6 ho gia dinh vung A c6 thong ké sau:

| X(kwh/t) | 65-115 | 115-165 | 165- | 215- | 265- | 315- | 365- | 415
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On tap XSTK

215 265 315 365 415 465

Sb ho 24 36 75 94 97 125 84 75

1/ Mfc tiéu thy dién trung binh cac ho gia dinh ving A trude la 280 kwh/thang. VVéi mic y nghia
2% hay xét xem muec tiéu thu dién trung binh cac ho gia dinh viing A nam nay c6 tang 1én khong.

2/ V&1 mie y nghia 5% so sanh ti 1€ h gia dinh ¢c6 muc tiéu thu x = 315 kwh/t V&i ti 1€ ho gia
dinh c6 murc tiéu thu x > 315 kwh/t vung A.

3/HO6 O x > 315 kwh/t 12 ho 6 muc tiéu thu cao. Hay uée luong s6 ho c6 muc tiéu thy dién
cao véi do tin cay 95%, biét viing nay c6 3000 hd.

4/ Néu mudn wdc lwong muc tidu thu dién trung binh c&c hd vung A trong mua kh6é nam nay vai
d6 chinh xac 10 kwh/thang thi d6 tin cay bang ?

Bai 12: P-value nao lam H , bi bac bo véi muc y nghia 0,05?
a/ 0,001 b/ 0,021 ¢/ 0,078 d/ 0,047 e/ 0,148

Bai 13: Tim P-value trong cac treong hop sau:

a/ Kiém dinh phia phai véi z = 1,42 b/ Kiém dinh 2 phia véiz=2,1
¢/ Kiém dinh phia phai véi z = -1.1 d/ Kiém dinh 2 phia véi z = -0,55
e/ Kiém dinh phai vai df = 8; t=2 f/ Kiém dinh trai véin=12 ;t=-25

g/ Kiém dinh 2 phia véi df =15;t=-1,6
Bai 14: Quan sét dix liéu vé cudong do6 caa bé tong dugc mau sau:
1123 97 92,7 86 102 992 958 1035 89 86,7 (MPa)

Gia sir bé tong s& dugc st dung néu cudong do trung binh cua loai bé tong nay I6n hon 100MPa. Li¢u
bé tong nay cod dugc sur dung khéng? Sir dung kiém dinh theo phuong phap p-value

Bai 15: Mot mau 462 sinh vién truong X ¢6 51 em sir dung rugu bia thuong xuyén. C6 the két luan
chac chan rang 10% ti I¢ sinh vién st dung ruou bia thuong xuyén cua toan truong 16n hon 10%
dugc khdng? Dung p-value dé dua ra két luan.
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On tap XSTK

Vidu 1: (KD 2 trung binh) Ngudi quan ly cong ty quan sat 75 budi sang dém s san pham
san xuat duoc trong mdi budi va tinh dugc trung binh mau x = sos (san phdm/budi) va do
léch chuan mau hiéu chinh 185. Quan sat 100 budi chiéu va tinh dugc trung binh mau

y = 723 (san pham/ budi) va do lech chuan mau hiéu chinh 164.

a/ C6 y kién cho rang lam viéc budi sang hiéu qua hon budi chiéu. Hay cho nhan xét voi mic
y nghia 1% ?

b/ Hay tim khoang udc luong cho luong san pham chénh léch caa hai budi vai do tin cay
96%?

Vi du 2: (KD 2 trung binh) Bé nghién ciru tac dung cia viéc bon phan dam theo cong thuc A
dbi voi san lwong cua bap, ngudi ta 1am thi nghiém trén cac manh dat . Quan sét san luong
thu dugc trén cac manh ddi chung ( khong bon dam) va cac manh cé bon phan dam theo céng

thirc A dugc bang sau

San lugng (ta/ha) 55 53 30 37 49

Manh d6i chimng 4 5 6 3 5
San luong 60 58 29 39 47 35
(ta/ha)
Ménh bon phan | 4 7 3 5 8 3

Hay cho két luan vé hiéu qua cua viéc bon phan dam theo cong thirc A, véi mic ¥ nghia 0.05
Vidu3: (KD 2tilg) Kiém tra chat luwong nén bao hiém do 2 nha may A, B san xuat duoc
két qua sau: trong s6 500 n6n bao hiém cua nha may A, c6 95 nén khong dat tiéu chuan.
Trong s 400 nén ciia nha may B ¢6 95 nén khong dat tiéu chuan. Vi mac y nghia 3% hay
cho két luan vé chit luong nén bao hiém cua 2 nha may A, B.

Vidu4: (KD 2til¢) Trong 500 sv nam c6 45 sv dat loai gioi. Trong 400 sv nir c6 50 sv dat
loai gioi. V&i mic ¥ nghia 2%, két luan ti 1& gioi cia nam cao hon nit dugc khong? s :

z=1,69
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Vidu5: (KD 2 phuong sai) Cho mot mau A c6 28 phan tir véi do léch chuan mau 1a 52,6.

M6t mau B ¢ 26 phan tir, do léch chuan méu 1a 84,2 . So sanh d6 léch chuén tong thé cua hai

Mau trén véi muac y nghia 2%°?

bs : 0,39 (bang Fisher)

Vi du 6: (Hoi quy) Quan sét viéc tong hop sinh khdi & mot nha may tir ning luong bic xa

mit troi sau 8 tuan ngudi ta thu duoc bang sé liéu sau:

Burc xa mat troi

30

68

121 | 217

314

419 | 536

642

Trong lugng sinh khéi (gram)

17

49

122 | 220

376

571 | 648

756

Dua vao sb liéu nay co thé du doan dugc trong luong sinh khéi qua bic xa mat troi bang ham

hoi quy tuyén tinh thuc nghiém hay khong? Néu duoc hdy dy bao xem khi biic xa mit troi ¢

mirc 600 thi trung binh sinh khéi dwgc san xuat 12 bao nhiéu?

Vi du 7: (Hoi quy) Dé nghién ciru su phat trién cia mot loai cay trong, ngudi ta tién hanh do

chiéu cao Y (m) va duong kinh X (cm) cua mot sé cay. Két qua dugc ghi ¢ bang sau day:

Y 3 4 5 6 7 8
X
21 2 5
23 3 11
25 8 15 10
27 4 17 3
29 7 12
Tim hé s6 twong quan mau va phuong trinh hdi quy tuyén tinh mau Y theo X.
BAI TAP

Bai 1: Khao sét chiéu cao cua sinh vién trudng A, B ta c6

Chiéu cao (m) | 1,5-1,55 | 1,55-1,6 | 1,6-1,65 | 1,65-1,7 [ 1,7-1,75 | 1,75-1,8 | 1,8-1,85 | 1,85-1,9
S6 SV (A) 15 38 56 68 70 56 31 12
S6 SV (B) 21 43 60 78 71 58 29 10

1) So séanh chiéu cao trung binh cua sinh vién 2 truong A, B véi mac ¥ nghia 3%.

2) C6 y kién cho rang chiéu cao trung binh cua sinh vién trudng A cao hon truong B.

Hay cho nhan xét vai mic y nghia 5%.

Bai 2: Nghién ctu kha nang chdng cam cim cua Vitamin C, c6 két qua sau: Trong sé 420
ngudi khdng udng Vitamin C, ¢6 93 nguoi bi cam cim. Trong s6 417 ngudi, méi ngay udng 1g
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Vitamin C/ mdi ngudi, ¢6 51 ngudi bi cam cim. Véi mic y nghia 1% c6 thé cho rang Vitamin
C c6 kha ning chdng cam cim hay khong?  Ps: 3,78

Bai 3: Gia thuyét rang thoi gian sir dung dién thoai loai A, B ¢6 phan phéi chuan. Quan sét thoi
gian sir dung mot sé dién thoai A, B ta c6 s liéu

Thoi gian (h) 5-6 6-7 7-8 8-9 9-10 10-11 11-12
S6 dién thoai A 1 2 5 7 6 3 1
S6 dién thoai B 1 3 4 5 3 2 1

Hay so sanh thoi gian st dung trung binh cta 2 loai dién thoai nay véi mic y nghia 5%.

Bai 4: Theo ddi thu nhép, chi tiéu (triéu ddng/thang) cua mot sé ho gia dinh trong ving A c¢6 sb
liéu.

ThuNhap |15 |18 |19 |21 |23 |27 |29 |19 |17 |24 |22 |28 |35 |38 |40

Chi tiéu 12 |15 |15 |17 |21 |25 |22 |18 |17 |21 |18 |21 |30 |25 |26

S6 dur 3 |3 |4 |4 |2 |2 |7 |1 |0 [38 [4 |7 |5 |13 |14

Gia sir thu nhap, chi tiéu trong 1 thang cua mdi ho gia dinh 1a cac bién ngau nhién c6 phan
phdi chuan. a/ Tim khoang tin cay 95% cho s tién du trung binh trong mot thang caa mdi ho
gia dinh.

b/ C6 y kién cho rang sé tién du trung binh ctia mdi ho trong 1 thang 1a 4 triéu ddng.
Hay cho nhan xét vé y kién nay voi mac y nghia 5%.

Bai 5: Quan sat trong lwong cua 150 tré so sinh & thanh phé cd 100 tré c6 trong lwong trén
3000 gam; trong 200 tré so sinh ¢ ndng thdn co6 98 tré co trong luong trén 3000 gam. Hay so
sanh ty 18 tré so sinh c6 trong luong trén 3000 gam & thanh phd va ndng thdn véi mic ¥ nghia
5%.

Bai 6: Mot cong ty an dinh gi4 ban X cua mot loai san pham tai 10 mién khac nhau. Bang sau
day cho biét s lugng Y ban duoc trong mot thang wng vai gia ban:

X 34 35 36 36 35 37 38 40 39 40

Y 6 59 57 5,7 6,2 6,7 5,6 55 54 52
a) C4 thé biéu dién so6 lugng theo gia ban bang phuong trinh hdi quy tuyén tinh khéng?
Vi sao?

b) Viét phuong trinh duong thang hdi quy mau cua Y theo X.

Bai 7: Gia st gié tri quan sat trén mot mau cua (X,Y) tuan theo quy luat phan phéi chuan hai
chiéu duogc cho trong bang sau:

X 1 3 4 6 8 9 11 14
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Y 1 2 4 4 5 7 8 9
Viét phuong trinh duong thang hoi quy mau cia Y theo X. Dy doan gia tri Y khi X=12.

Ds: y=0,6364 x + 0,5455 ;y =8,1823

Bai 8: Po chiéu cao X (don vi: cm) va trong lwong Y (kg) ctia mot sé hoc sinh chon ngau
nhién duoc

155 156 158 159 159 160 160 162 164 165
X

Y |48 47 48 49 48 50 51 51 53 54
Hay viét ham hoi quy tuyén tinh thuc nghiém cua Y theo X va tinh hé s6 twong quan mau gitra X

vayY

Bai 7:

Observe a sample (X,Y):

X 1 3 4 6 8 9 11 14
Y 1 2 4 4 5 7 8 9
Find the linear regression equation of X and Y? When X=12, find Y

Answer:y =0,6364 x + 0,5455 ;y=_8,1823
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Tham khao
BT: gom 16 bai

1/ Mot bai bao trong Bao cao tiéu dung thang 11 nam 1983 so sanh c&c loai pin khac
nhau. Tudi tho trung binh cua pin Duracell Alkaline AA va pin Eveready Energizer
Alkaline AA lan luot 12 4,1 gio va 4,5 gio. Gia sir day 1a tudi tho trung binh caa tong
thé.

a. Cho x latudi tho trung binh caa mau 100 pin Duracell va tudi tho trung binh cua
mau 1a 100 pin Eveready. Hay tim gié tri trung binh cia x -v (nghia 1a, phan phéi
cia x —v S&tap trung ¢ dau?)

b. Gia sur d¢ Iéch chuan cua tong thé 1a 1,8 gio cho pin Duracell va 2,0 gio cho

pin Eveready. V§i cac mau duoc néu trong phan (a), tim phuong sai va do léch
chuan cua thong ké x —v ?

2/ Béo céo thong ke strc khoe qudc gia ngay 22 thang 10 nim 2008, bao gdm cac
thong tin sau day vé chiéu cao (in.) cho phu nir da trang khéng phai gc Tay Ban
Nha:
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o oo

Sample Sample Std. Error
Age Size Mean Mean
20-39 866 64.9 09
60 and older 934 63.1 11

a. Tim khoang tin cay véi d6 tin cay 95% cho hiéu giita chiéu cao trung binh tong thé
cta phu nit tré va phu nit 16n tudi.

b. Cho , la chiéu cao trung binh téng thé nhitng nguoi d6 tudi 20-39 va 4, la
chiéu cao tong thé cho nhiing ngudi d6 tudi tir 60 tudi tro 18n. Kiém dinh gia thiét :
H,:u, -, =1 ; H_ :u —pu,>1 VOI micy nghia 0,001, st dung phuong phap mién
bac bo.

c. Gia tri P-value cho kiém dinh thyc hién trong (b) 14 bao nhiéu? Dya trén gia tri P-
value nay, c6 bac bo gia thuyét khdng & bat ky mic y nghia hop ly nao khéng? Giai
thich.

3/ Cho 4, ki hiéu tudi tho trung binh thyuc su cho mot thuong hiéu 16p radial cao cap
P205 / 65R15, va «, ki hiéu tudi tho trung binh thuc su cho mot thuong hiéu kinh té
c¢6 cung kich thudc. Kiém dinh H :u, - 4, = 5000 ; H, :p, -, > 5000 VOi MUCy

nghia 0,01. Cho biét m = 45,x = 42500,s, = 2200,n = 45, y = 36800,s, =1500

4/ Nhitng ngudi ¢6 hoi chimg Reynaud c6 khuynh hudng bi suy giam dot ngot tuan
hoan méau & ngdn tay va ngén chan. Trong mét thi nghiém dé nghién cau mie do suy
giam nay, mdi dbi twong nhiing mot ngoén tro trong nudc rdi do san nhiét (cal / cm2 /
min). P8i v6i m=10 d6i twong c6 hoi chitng, san luong nhiét trung binh 12 x = 0,64

, va cho n=10 dbi twong khong c6 hoi ching, san lugng trung binh 14 2,05. Goi ,, «,
ki hiéu cho san nhiét trung binh thuc sy cho hai déi twong trén. Gia st rang phan
phdi san nhiét cua hai loai ddi tuong trén c6 phan phdi chuan o, = 0,2 ;0,=0,4 |

Kiém dinh gia thiét v :u, - x, = -1 i H_:u - u, < -1 VOi mic y nghia 0,1 .
Tinh gié tri P-value cho gi4 tri caa Z thu dugc trong phan (a).

Tinh xac suat sai 1am loai 11 khi x, - u, = -1,2 ?

Gia sir rang m=n, ¢& mau s& la bao nhiéu dé s = 0,1 Khi p, - u, = -1,2?
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5/

Mot thi nghiém dé so sanh do bén lién két strc cing cuia vira c6 thé bién d6i (modified
mortar) va vita khong bién ddi cho x=18,12 kgf /cm® ;m =40 VA
y =16,87kgf /cm® ; n =32 tuwong tng. Goi .., Ki hiéu cho do bén lién lién két sic
cang that su cho vita c6 thé bién doi va vita khong bién ddi, va gia sir do bén lién két
stc cang cua hai bién trén cd phan phéi chuan.

a. Giasirrang o, =1,6 VA o, =1,4 . Haykiém dinh

Hyiu, —m, =0 ; H,:u —u,>0VSi miacy nghia0,01.

b. Tinh xac suat sai 1am loai Il cia kiém dinh cau () Khi x, - u, = 1.

c. Gia str nguoi quan sat sir dung do tin cay 0,05va g = o0,1 khi x4, - », =1.
Néu m=40 thi gia tri n can thiét 1a bao nhiéu?

d. Phan tich va két luan cta ciu (a) thay d6i nhu thé nao oo, chua biét
nhung s, =1,6 va s, =1,4.
6/ Bai viét “Co su khac biét vé giang day toan thoi gian va ban thoi gian? ”(Cao dang

Giang day, 2009: 23-26) b&o c4o rang cho mot mau 125 cac khoa hoc do giang vién
day toan thoi gian, diém GPA trung binh 14 2.7186 va d6 léch chuan 1a .63342, trong
khi di véi mau cua 88 khoa hoc dugc giang day béan thoi gian, trung binh va do léch
chuan 14 2.8639 va .49241, twong (ng.

Liéu c6 su khac biét diém GPA trung binh thuc su gitra day béan thoi gian voi day
toan thoi gian khong? Kiém dinh véi mitc ¥ nghia 0,01 béi mot gia tri P-value c6
dugc dau tién.
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