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ON THI CAO HQC

MON TOAN KINH TE
(GV: Tréan Ngoc Hdi - 2009)

PHAN III: THONG Kk

§1. CAC PAC TRUNG MAU
1.1. Bang s6 liéu
Khi khao sat dam ’déng X ta thu thap sb liéu ctia méu ¢4 n: Xy, Xo,..0
X,) va thuong 1ap bang so6 liéu theo cac dang sau:

Dang 1: Liét ké dudi dang:
)‘(19 )‘(29' -5 Xp
trong d6 moi so li¢u co thé 1dp lai nhicu lan.

Dang 2: Lap bang c6 dang:

trong d0 x| < X, <...< x, va mdi s6 liéu x; xuat hién n; lan.
Dang 3: Lap bang c6 dang:

X; | X1 X2 X2 X3 et Xk - Xk+1

n; | ng D 00 Nk

trong 36 X; < X; <..< X< Xy4; va& moi nua khodng [x;; X)) (trer céi cuoi
cung la doan [xy; Xx+1]) chita n; so ligu.

Khi xir 1 s6 liéu ta s& dua s6 liéu vé Dang 2.
C6 thé dua Dang 1 v€ Dang 2 bang cach thong ké lai. .
Dang 3 dugc dua vé Dang 2 bang cach thay cac khoang x;-x;.; bang gia
xi + xi+1
2

Trong cac phan sau, ta xét mau ciia dam dong X c¢6 dang 2.

tri trung binh ctia hai dau mat x', =

1.2. Ky vong miu
1) Pinh nghia. Ky vong mcig hay Trung binh mau cua dam déng X
tmg v6i mau (X, Xo,..., Xy), ki hiéu X, hay X 1a dai luong ngiu nhién dinh
boi:

b\l—l
Mw

i=1

2) Y nghia. Khi 7—>00 ky vong mdu X, hoi tu vé& ky vong
dam dong p = M(X). Do d6 khi n kha 16n ta xap xi:
H=MX)= X,
1.3. Phwrong sai miu va do 1éch mau
1) Pinh nghia. Phuong sai mau ciia dam dong X tmg voi mau (X,

A2 ~
Xs,..., Xy), ki hiéu S (con ki hiéu 1a Xcsf1 hay 0121) la dai lugng ngau nhién
dinh béi:

2 1&g 12
n;5

Cin bac hai ciia phuong sai mau cua X goi 1a dé léch mau, ki hiéu S

(con ki higu 1a XG ) hay O )):

1& o
== > X¥n; - (X)?
n;i;

2) Phuong sai miu va dg léch miu hi¢u chinh i
Phuwong sai mau hiéu chinh cia ddm dong X Ung véi mau (X,

2 2
Xs,..., X,), ki hicu S2(con ki hiéu 1a XGp,_1 hay Op_1) la dai luong

ngau nhién dinh boi:

Sz:nril n-— 1ZX2 (X)2

Can bac hai cua phuong sai mau hiéu chinh cta X goi la do léch mau

hi¢u chinh, ki higu S (con ki hiéu la XO 1 hay O _1):

\/ Z XZ (X)Z

3) Y nghia. Khi 7 — phuorng sai mau hiéu chinh hoi tu vé
phuong sai ¢am déng o”= D(X). Do d6 khi n kha 16n ta xép xi:
? = D(X) ~ S*
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1.4. Ti 1& mau
1) Dinh nghia. Ta xét ddm dong voi ti 1€ cac phén tir ¢6 tinh chét A
1a p. Dau hiéu X ma ta quan tdm la cac phén tir cia dam dong c6 tinh chat A
hay khong: Neu co, ta ddt X = 1; néu khong, ta dat X = 0. Nhu vy, dam dong
X ¢6 phan phéi Bernoulli X ~ B(p) nhu sau:

X | o 1
P la X
(q = 1-p). Khi d6 mft mau cd n 1a mét b gbm n dai luong ngau nhién (X,
Xs, ..., X,) ma mdi X; déu co cing phan phdi Bernoulli véi X: X; ~ B(p), nghia
la

Xi | o 1
i Pl g p ,
Noi cach khac, moi X; chi nhén hai gia tri: 0 (v6i x&c sudt q) va 1 (voi xac suat
p)-

Ti léNmﬁu ciia dam dong X vung v6i mau (X, Xo,..., Xy), ki hiéu F,,
la dai lvong ngau nhién dinh boi:

1 k
Fn = n;Xini

2) Y nghia. Khi 7 —> 00 ti 1&¢ mau F, hoi tu vé ti 1¢ dam dong p.
Do d6 khi n kha 16n ta xap xi:
p ~F, .
3) Chu y. Dudi Dang 2 cua bang, viéc tinh gia tri cua ti 1¢ mau rat
don gian vi ta chi can xac dinh s0 phan to m thoa tinh chat A ciia mau ¢& n.
Khi d6
F =

m
" on
Vi du. Dé khao sat chi tiéu X ctia mot loai san pham, ngudi ta quan sat
mdt mau va c6 két qua sau:
X(cm) 11-15 | 15-19 | 19-23 | 23-27 | 27-31 | 31-35 | 35-39
S6 san pham 8 9 20 16 16 13 18

Nhitng san pham c6 chi tiéu X tir 19 cm tro' xudng duge xép vao loai B.

Hay xéic dinh ky vong miu, phuong sai miu, phwong sai mau hi¢u chinh, do
1énh mau, do 1énh mau hiéu chinh cua chi tiéu X va ti I1¢ mau cac san pham
loai B.
Gidi. Trudce hét ta thay cac khoang x; - x;; bang gid tri trung binh cua hai dau
xi + xi+1

2

Xi 13 17 21 25 29 33 37
n; 8 9 20 16 16 13 18

mat x', =

Ta co:
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- C& maun=100.
- Kyvong maucua X la

X = lZXini =26,36 (cm).
n
- Phuong sai mau cta X la:

& = Ly x2n, - X2 =(7,4452)(cm?).
n

- P lech miucia X la: S =7,4452 (cm)
- Phuong sai mau hiéu chinh cia X 1a:
2 n a2 2 2
S*=—8 =(7,4827)*(cm?).
n-1
- D6 léch mau hiéu chinh cua X 1a: S = 7,4827(cm)

- Ti 1& miu céc san phém loai B la:
F="21 _o17-17%
n 100
vi trong n = 100 san phiam c6 m = 8 + 9 = 17 san pham c6 chi tiéu X nho hon
hay bang 19 cm, nghia la ¢6 m = 17 san pham loai B.
1.5. Huéng din sir dung phan mém théng ké trong cic may tinh bé
tai CASIO 500MS, 570MS, 500ES, 570ES,..) tinh cac dic trung miu:

Vi du. Xét lai vi du trén véi bang sb ligu:

Xi 13 17 21 25 29 33 37
n; 8 9 20 16 16 13 18

a) Doi v6i loai may tinh CASIO 500 va 570MS:

1) Vao MODE SD: Bim [MODE| (vai lan...) va bam sb ung vé6i SD, trén
man hinh s€ hién 1én chir SD.

2) Xéa bd nhé thong ké: Bam [SHIFT| [MODE] [1] (man hinh hién 1én Stat
clear) El . Kiém tra lai: B4m nat tron [v] hodc |Z| thiy n = va &
goc s6 0 1a da xoa.

3) Nhip s6 ligu: Trinh ty bim nhu sau: SHIFT (khi bam

SHIFT El trén man hinh hién 1én diu ;). Cu thé, ta bAm:

(1) 3] [serF] [] [8]
(1] [7] [sere] [] [o]
(2] [1] [smre] [] [2] [o]
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2 Bl B [ 1 ) I
2@ ][] U6 I
5l B B [ 0B ]
8l [ [rrr] [ U 8 e

4) Kiém tra va sira s6 li¢u sai: Bam nut tron @ dé kiém tra viéc nhap s6
lidu. Thay s6 lidu nao sai thi dé man hinh ngay s6 liéu do, nhap sé liéu
dung va bim E thi s6 liéu mdi s& thay cho s liéu cii.

Vi dy. Nhap sai SHIFT] [ [7] [M*]. Khi kiém tra ta thy trén
man hinh hién ra:
- X1 = 13
- Freql =7 (sai)
Sira nhu sau: D& man hinh & Freql =7, bim Elthi nhén dugc sb

liéu dtng Freql = 8.

S6 liéu nao bi nhap du thi dé man hinh & s6 liu d6 va bam

SHIFT thi toan bd s6 lidu d6 (gdm gia tri ciia X va xdc sudt trong tng)

s& bi x0a. Ching han, nhap du SHIFT] [] [M*]. Kni kiém tra ta

thiy x¢= 47 (dw). Ta dé man hinh ¢ b liéu d6 va bim thi toan
b6 s6 liéu du (gom gia tri ciia X = 47 va tan s6 tuong tmg 18) s& bi xoa.

Chi y. Sau khi kiém tra viéc nhap s6 liéu xong, phai bam dé xoa
man hinh va théat khoi ché d¢ chinh sira.

5 Poc két qua:
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b) Ddi véi loai may tinh CASIO 500 va 570ES
1) Khai bso cft thn sé: Bdm [SHIFT| [SETUP| [v]
(B4m E bang cach bim nut tron xudng)
2) Vao Mode Théng ké: B4m [MODE (hodc [MODE )
(Trén man hinh s& hién 1én chir STAT)
3) Nhip so liéu: Nhu trong bang sau:
Vi tri con tro X |FREQ Vi tri con tro
khi nhéap cdc x; " khi nhap céc n;
Bim (1|3 [F] 1 | 13 Bam [8][=]
1] =] 2 | 17 9 BlE]
=] 3 |21 | 20 (0] 5]

4

Chu ¥: - Di chuyén con tré bing edch bam nit tron

- Bé siia s6 1iéu bi nhép sai, dé con tro tai dé, nhép lai
80 lidu ding va bam =

- Muén xod so liéu nao, dé con tré tai dé va bam DEL
- Sau khi nhép xong, bim AC

4) Kiém tra va sira so li§u sai: BAm nﬁt, tron dé kiém tra viéc nhap $b liéu.
Thay so0 li¢u nao sai thi dé con tré ngay so li¢u do, nhap so li¢u ding va bam
[=] thi s6 liu méi 58 thay cho sb liéu c.

S6 liéu nao bi nhap du thi dé con tré ¢ s6 ligu d6 va bim thi
toan bo s6 liéu d6 (gdm gia tri cua X va tin sudt tuong (mg) s& bi xoa.

Chu y. Sau khi kiém tra viéc nhap s6 liéu xong, phai bim dé
x6a man hinh va thoat khoi ché do chinh sira. Trong qué trinh xu 1y s6 liéu,

mudn xem lai bang s liéu thi bAm [SHIFT

Dai lwgng cin Thao tac Két qua Ghi chu
tim
Téng bzin:h )zh;mg E | Y X*-75028 | Y X’n =) X
i nl
Téng Y X, [sHIFT| [1] [2] [<] | > X = 2636 >Xmn, =YX
C& mau n IEl n=100
Ky vong miu X E X = 26.36
Do i i 5 o[ o, =745% 8-z,
5l | x0,, - 74827 | S=xo,
e Phuong sai miu §” = (7,4452)°
e Phuong sai mau hiéu chinh S? = (7,4827)*

5) Poc két qua:
Dai lwgng can Thao tac Keét qua Ghi chu

tim

Téngbzhllh p};uang -SHIFT E] ZX2 = 75028 inzni = ZXZ
X"n,

Téng ) X0, [SHIFT| [1] [4] 2] [5] | Y’ X =2636 | > Xn, =YX

C& mau n E] n=100

Ky vong miu X = | X= 26.36

D6 lach miu § [SHIFT| [1] [5] [3] [=] | xo, = 7.4452 | § = xo

DO lech mlu Tieu 5| xo, , = 74827 | S = xo, ,

chin

e Phuong sai miu §” = (7,4452)°

e Phuong sai mau hiéu chinh S? = (7,4827)*
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§2. UOC LUQNG
2.1. Uéc lwong diém
Xét dam dong X va mau Xy, Xo,..., Xp) ta cd cac udc lugng diém khong
chéch sau: -
1) Ky vong mau X 1a wéc luong khong chéch cia ky vong dam
dong: u=M(X)=X.
2) Phuong sai miu hiéu chinh §2 1a wdc luong khong chéch cua
phuong sai dam déng: o> = D(X) =~ S2.
3) Ti 1& mau F, 1a udc lugng khong chéch cua ti 1&¢ dam
dong:p =~ F .

Vi du: D€ khdo sat chi tiéu X cuia mot loai sdn pham, nguoi ta quan sat
mdt mau va c6 két qua sau:

X(em) | 11-15]15-19 | 19-23 | 23-27 [ 27-31 | 31-35 | 35-39
Sb san phim | 8 9 20 16 16 13 18

Nhirng san phim c6 chi tiéu X tir 19cm tré xubng dugc xép vao loai B. Hay
udc luong gia tri trung binh, phuong sai cua chi ti€u X va ti 1€ cac san pham
loai B.
Giai. Trong Vidu 1 ¢ §1, ta da tim duoc:
- Ky vong miucia X 1a X =26,36 (cm).
- Phuong sai da hi€u chinh cua X la
§? -t §" = (7,4827) = 55,9903 (cm?).
- Ti 1¢ mau san pham loai B 1a F = 17%.
Ta udc lugng:
- Gia tri trung binh cua X 1a
M(X)~X = 26,36 (cm).
- Phuongsaicua X la
D(X) ~ S? = 55,9903 (cm?).
- Ti & cac san pham loai B 1a
p~ F =17%.
2.2. Uéc lugng khoang cho ky vong
1) Uéc lwgng hai phia: Xét dam dong X va mau X, X,,..., Xy), ta cod
cac cong thuc udc lugng khdang (hai phia) cho ky vong p = M(X) voi d9 tin
cdy v =1 — o nhu sau:

BANG 1A
UOC LUONG KHOANG CHO KY VONG p=M(X) (PQ TIN CAY y=1-a)
Truong hop Phuong sai ¢° Cong thire
n230 ba biét _ c = G
X-z,—;X+z,—)
Vn Jn
Chua bidt - S - S
X-z, —=;X+2z,—)
Jn vn
n <30 va X cé phan phéi | Da biét — 5 = p
4 X-z,——;X+z,—
chuan ( Zy \/H z \/H)
Chua biét _ _
o X-tr S gk S
n n
o 7,thoa ¢(z,) = (1 — a)/2 = y/2 tra tir Bang gia tri ham Laplace
o tg v6ik=n-1va a=1-1y tra tir Bang Phan phdi Student
e Tra Bang ham Laplace dé x4c dinh z,, thoa o(z,) = 1_7& = % ta duoc:
y=1-0 | @z =y/2 Zg
90% 0,45 1,65
91% 0,455 1,70
92% 0,46 1,75
93% 0,465 1,81
94% 0,47 1,88
95% 0,475 1,96
96% 0,48 2,06
97% 0,485 2,17
98% 0,49 2,33
99% 0,495 2,58

e Dodi khi gia tri z, duoc cho dudi dang P(|Z|< z,) = 1- a =y hay P(Z <
2)=0.5 +1‘T°‘ =0,5+1, rong do Z~ N(O,D).

e Bang phéan phéi Student img véi k=n—1va a =1 -y cho ta gia tri
t& thoa P(IT> t5)=a=1-v,nghialaP(T|< t¥)= 1-a=y. Vidu. Khik =
12,0 =0,01 taco t5 =3,055.

Vi du. Dé khao sat chi tiéu X cia mot loai san pham, ngudi ta quan sat
mdt mau va c6 ket qua sau:

X(em) 11-15 | 15-19 | 19-23 | 23-27 | 27-31 | 31-35 | 35-39
S san pham 8 9 20 16 16 13 18
Nhirng sdn pham c6 chi tiéu X tr 19 cm tré xuong duogc x&p vao loai B.
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a) Udc lugng gid tri trung binh cta chi tiéu X v&i d9 tin cay 95%.

b) Uéc lugng gia tri trung binh cua chi tiéu X cua nhiing san pham loai
B véi d0 tin cay 99% (Gia st X c¢6 phan phoi chuan).
Gidi. a) Day 1a bai toan udc luong khoang cho ky vong p = M(X) voi d6 tin
cdy y=1-a=95%=0,95.

Vi céc so liéu trén, trong  §1, ta da tim dugc:

- Co mau n = 100.

- X =2636(cm).

LS =(7,4827) (cm?).

Vi n > 30, 6> = D(X) chua biét nén ta c6 cong thirc wdc lugng khoang
cho ky vong:

= S
X- ;X +z, =)
«/— “n

trong d6 ¢(z,) = y/2 = 0,95/2 = 0,475. Tra bang gia tri ham Laplace ta dugc z,
= 1,96. Vay udc lugng khoang 1a:

(26,36 -1,96 7,4827, 26,36 +1,96 7,4827

Jioo 28361967 i) =

Noi cach khac, voi do tin cdy 95%, gia tri trung binh cia chi tiéu X tir
24,89cm dén 27,83 cm.
b) Day la bai toan udc lugng khoang cho ky vong pg=M(Xp) cua chi

(24,89; 27,83).

tiéu X = Xp cua nhiing san phém loai B véi d¢ tin cay y=1-a=99% =
0,99.
Ta lap bang $6 lidu cia Xg:
Xgi | 13 17
Ng;j

Tur bang trén ta tinh dugc:
n, =17, > X, n, =257, > X, ’n, =3.953.
- Ky vong miu ciia X la

X, niZXBinBi - 15,1176 (cm).
B

- Phuong sai miu cta X la:

-1 > Xpi?ng; — Xp? =(1,9965)%(cm?).
np

- Phuong sai mau di hiéu chinh cua Xg la:

A2
Sp2 = —2B 8 = (2,0580)% (cm?).
ng -1

Vi ng < 30, Xg c6 phan phéi chuén, o’g= D(X3g) chua biét, nén ta co
cong thuc udc lugng khoang cho ky vong:

(R —t5 SB_.%, 1t

Jan

Sg

Jon

)
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trong d6 t5 dugc xac dinh tir bing phan phéi Student véi k =ng—1=16 va a
=1-y=1-0,99 =0,01. Tra bang phan phéi Student ta dugc tl; =2,921.
Vay uoc lugng khoang 1a:
2,0580 2,0580
(15,1176 —2,921 ——=;15,1176 + 2,921 ——) = (13,66; 16,58).
N Ji7

Noi cég:h khac, voi dg tin cay 99%, gia tri trung binh cua chi tiéu X cua nhiing
san pham loai B tir 13,66cm dén 16,58cm.

2) U6c hrong mot phia: Xét dam dong X va mau (X, Xo...., Xy), ta co
cac cong thirc udc lugng khoang mdt phia cho ky vong p = M(X) véi d6 tin
cay y = 1- o nhu sau:

BANG 1B
UGC LUQNG KHOANG BEN TRAI CHO KY VONG p=M(X) (PQ TIN CAY y=1-a)
Truong hop Phwong sai 6* Cong thirc
n>30 Di biét (c0: X P :
—0; A+ Zog, ——
) o \/E
Chura biét (e X S )
—0; X + Zg, ——
) o \/H
n <30 va X cé phén phdi | Pa biét _ G
chuén (-0, X + 29, —=)
Jn
Chua biét _ S
(03 X + tg —)
> o \/H
o 7y, thod O(z5,) = (1 — 20)/2 (o = 1 — y) tra tir Bang gi4 tri ham Laplace
. t12{a véik=n-1va a=1-y tra tir Bang Phan phéi Student

BANG 1C
UOGC LUGNG KHOANG BEN PHAI CHO KY VONG p=M(X) (PQ TIN CAY y=1-q)
Truong hop Phwong sai o> Cong thirc
n230 ba biét _ .
(X — 29 —=;+0)
Jn
Chua bidt X S
— Zg, ——;+®
o \/H >
n <30 va X cé phén phdi | Pa biét _ P
chuan (X — Z20t —_ +OO)
Jn
Chua biét _ S
X~ £, —=;+0)
Jn
o 7y, thod O(z5,) = (1 — 20)/2 (o = 1 — y) tra tir Bang gi4 tri ham Laplace
o tgu véik=n-1va a=1-y tra tir Bing Phan phdi Student

10
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Chu y:

i] Khi ¢6 udc lugng khoang bén trai cho ky vong p véi do tin cay y la
(—0;X +¢), tandigid tri toi da ciia ky vong p do tin cay y1a X +¢.

e Khi c6 udc lugng khoang bén phai cho ky vong p vdi do tin cdy vy la
(X - &;+;), tanoi gid tri ti thiéu ciia ky vong p do tin cdy yla X —¢.

Vi du. Tiép tuc xét lai Vi du trén.
¢) Udc luong gid tri trung binh ti da cia chi tiéu X véi do tin cay 95%.
d) Uéc luong gia tri trung binh t6i thiéu cia chi tiéu X cia nhimg san pham
loai B véi d6 tin cay 99% (Gia sir X ¢6 phan phdi chuén).

Gidi.c) Tacodotincay y=1-oa=95% = 0,95 (o= 0,05).
Ta da tim duoc:
e Co mau n = 100.
e X =26,36(cm).
o $7=(7,4827)" (cm?).
Vi n 230, 6 = D(X) chua biét nén ta c6 cong thirc wéc lwong khoang
bén trai cho ky vong:
< S
(o0 X + 2, —)
*Jn

trong do ©(zy,) = (1 - 2a.)/2 = 0,90/2 = 0,45. Tra bang gia tri ham Laplace ta

dugc 7, = 1,65. Suy ra gi tri trung binh t6i da cia chi tiéu X voi d6 tin cay
95% la:

R4z S 7,4827

 In V100

d) Tacédotincdy y=1-a=99%=0,99 (o =0,01).
Ta da tim duoc:
e Comau ng =17.
e Xy =15,1176 (cm).
S2 =(2,0580)* (cm?).
Vi ng <30, Xg c6 phan phéi chuén, g’ = D(Xg) chua biét, nén ta c6 cong
thirc wéc Iugng khoang bén phai cho ky vong voi dd tincdyy=1-a la:

S S
(Xp -tk 2B 4o0)
Vg
trong d6 t5 dugc xac dinh tir bang phan phdi Student voi k= ng—1 = 16 va 2a.
=0,02. Tra bang phan phdi Student ta dugc t&, = 2,583.
Viy gia tri trung binh tdi thiéu cta chi tiéu X cua nhitng san phdm loai B
véi dg tin cdy 99% la:

= 26,36 +1,65

= 27,5946(cm) .

11
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2,0580

V17

Xy -tk B _151176-2,583 = 13,8283(cm) .

2.3. Uéc lwgng khoéang cho ti 18

1) Uéc lwgng hai phia: Xét dam dong X va mau X, X,,..., Xy), ta cod
cac cong thic udc lugng khoang (hai phia) cho ti 1€ p = P(A) v6i df tin cay y =
1 - o nhu sau:

BANG 2A
UOC LUQONG KHOANG CHO Ti LE p = P(A) (PO TIN CAY y=1-a)

F o /Fn(l—Fn);Fn+Zu [F.G-F),
n n

7, thoa ©(z,) = (1 — a)/2 = y/2 tra tir Bang gia tri ham Laplace

(F, 1a ti 1&¢ miu, ¢ 1a ham Laplace). Po chinh xic cua wdc lugng la

/Fn(l—Fn)
£=1z,,[—".
n

Vi du. Pé khao sat trong lugng ciia mét loai vat nudi, nguoi ta quan sat
mot mau va c6 két qua sau:
ngg) 110-117 117-124 124-131 131-138 138-145 145-152 152-159
SO con 28 29 35 46 36 7 8
Nhitng con c6 trong lugng tir 145kg tré 1én duge xép vao loai A. Hiy udc ti
1€ con vt loai A véi d9 tin cay 97%.

Giai. Day la bai toan udc luong khoang cho ti 1€ p cac con loai A voi d9 tin cay
y=1-a=97%=0,97.
Ta c6 cong thirc ude lugng khoang :

(F. -z, /Fn(l—Fn);Fn ‘2, /Fn(l—Fn))
n n

trong d6 ¢(z,) = (1 -a)/2=7/2=0,97/2 =0,485.
e Tra bang gia tri ham Laplace ta dugc z, = 2,17.
e Cdmau n = 189.
e Trong n = 189 con ¢c6 m = 7+ 8 = 15 con ¢6 trong lugng tur 145kg trd
1én nén co m= 15 con loai A. Do d6 tilé mau cac con loai A la:
F,= m/n=15/189 = 0,0794.
Vay uéc lugng khoang 1a:

0,0794(1 - 0,0794)
189 ’
=(0,0367; 0,1221) = (3,67%; 12,21%)

0,0794(1-0,0794)

189 )

(0,0794 - 2,17\/ 0,0794 + 2, 17\/

Noi cach khac, vdi do tin cdy 97%, ti 1€ con loai A tir 3,67% dén 12,21%.
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3) Uéc lwong mot phia: Xét dam dong X va mau (X1, Xa..y Xy), ta cod
cac cong thirc ude lugng khoang mot phia cho ti 1€ p = P(A) véi d6 tin cdy y =
1 - o nhu sau:

BANG 2B
UOC LUQONG KHOANG BEN TRAI CHO Ti LE P = P(A) (PO TIN CAY y=1-q)

(o F, +2,, |20 =T,
n

234 thod Q(z,) = (1 — 20.)/2 (o = 1 — y) tra tir Bang gi4 tri ham Laplace

BANG 2C
UGC LUQONG KHOANG BEN PHAI CHO Ti LE P = P(A) PQ TIN CAY y=1-a)

(F, —z,, /MH.OO)
n

734 thod @(zy,) = (1 — 20.)/2 (o = 1 — y) tra tir Bang gi4 tri ham Laplace

Chu y:
e Khi c6 udc luong khoang bén trai cho ti 1€ p voi do tin cay v la
(-0 F, +¢), tanoi gid tri 16i da cta ti 18 pvoidotincayyla F, +«.
e Khi ¢6 udc lugng khoang bén phai cho ti 1€ p v6i do tin cdy v la
(F, — &;+o0), ta ndi gid tri toi thiéu chia ti 1¢ p voido tincay y1a F, —¢.
Vi du. Tiép tuc xét lai Vi du trén.
¢) UGc lugng ti 1€ tf}i da con loai A voi d9 tin cay 96%.
d) Udc luong ti 1€ toi thiéu con loai A v&i do tin ciy 98%.
Giai. Ta da tim duoc:
e Coméiu n = 189.
e Tilé miu con loai A la: F,= 0,0794.
c) Tacoddtincady y=1-a=96%=0,96 (o =0,04).
Cong thirc ude lugng khoang bén trai cho ti 1€ p con loai A véi d9 tin cay

y=1-a=0,96la:
(coosF, + 2, [T =Fn),
n

trong d6 ©(z,) = (1 -2a)/2 = 0,92/2 = 0,46. Tra bang gia tri ham Laplace ta
duogc 7, =1,75. Suyratilé tdi da con loai A la:

F. o+, 2= n) _ g 0704 ¢ 1,75J 0’0794(;90’0794) =0,1138 = 11,38%
n

d) Tacoddtincdy y=1-a=98%=0,98 (o =0,02).
Cong thttc udc lugng khoang bén phai cho ti 1€ p con loai A véi d6 tin cay

y=1-a=0,98la:
n = Z2Q\I7Fn(1 _Fn)§+°0)
n

(F,

13
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trong d6 ©(z,) = (1 -2a)/2 = 0,96/2 = 0,48. Tra bang gi4 tri ham Laplace ta
dugc z, =2,06. Suyratilé td1 thiu con loai A la:

F, 25,/ 2= ) _ 0 0794 9, 06\/ 0’0794(;90’0794) =0,0389 = 3,89%.
n

2.4. Uéc lwgng khoang cho phwong sai

1) Uéc lwong hai phia: Xét dam dong X c6 phan phdi chuin va mau
(X, Xa,..0y Xp), ta c6 céc cong thie udc luong khdang cho phuong sai o =
D(X) v6i d¢ tin cdy y = 1 - o nhu sau:

BANG 3A
UGC LUQGNG KHOANG CHO PHUONG SAI o”=D(X) (PQ TIN CAY y=1-a)
X ¢6 phan phdi chuin Cong thirc
1) p=M(X) da biét
[Z(Xi — w0y /g 2 (X - wng /o u] M
2 2
2) u=M(X) chua biét
[(n—1>s2/x§;(n—1>s2 /xj a] ©
2 2
(1) Tra Xa: %> o (=1 =) tirBang P. phéi Chi binh phuong * v6i n b t do
2 124
(2) Tra X,ZE; Xf « (=1 -7) tir Bang P. phéi Chi binh phuong > véi n-1 bac tr do
2 2

Chi y:
1) Y (X, - w?*1a tong binh phuong ctia mau (X; - p, Xo - Hy-..y Xo— 1.
2) Bang phan phdi Chi binh phwong ¥ ~ %> (k) v6i k bac tu do cho ta cac gia tri
%> thoa P(x* > x2) =a. Vi du: Véi k = 20; o = 0,01 ta c6 x> = 37,57
(Trong mot s tai liéu khac, ki hiéu x> chi gia tri ma P(y* <%>) = a. Theo
nghia nay thi %> chinh I gia tri %2 , ma ta di xét & trén).

Vidu. Dé’ khao sat chi tiéu X ctia mot loai san pham, ngudi ta quan sat
mdt mau va c6 két qua sau:
X(cm) 11-15 | 15-19 | 19-23 | 23-27 | 27-31 | 31-35 | 35-39
S san pham 18 19 20 16 16 13 18
Gia su X c6 phan phoi chuén. Hay u6c lugng phuong sai cua X v6i do tin cay
90% trong moi truong hop sau:

a) Biet gid tri trung binh cua X 1a 25cm.

b) Chua bict gia tri trung binh ctia X.

Giai. a) Gia thiét cho ta p = M(X) = 25. Ta c6 uéc luong khoang ciia phuong
sai véi dg tincay y =1 -a =90% (o =0,1) la:

14
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Z(Xi - P)Zni . Z(Xi - “)2ni

2 2
Yo 1
2 2
Ta lap bang:
Xi- B 12 | -8 [ -4 [ 0 4 8 | 12
n; 8 9 20 16 16 13 18

T d6 ta tim dugc ¢ mdu n=100; Y (X; - p)’n; = 5728.
Tra bang phan phéi chi binh phuong x* ~ % (n) véi n = 100 bac tu do ta duoc:
XZ = Xﬁ,os; =124,3 va Xii = Xﬁy% =77,93
2 2
Vay uéc lugng khoang ctiia phuong sai la:
( 5728 5728
124,3 '177,93

] =(46,08;73,50)

Noi cach khéc, véi do tin cdy 90%, phuong sai cia chi tiéu X cua loai san
pham trén tir 46,08(cm?) dén 73,50(cm?).

b) Vi pu = M(X) chua biét, ta c6 udc lugng khoang ctia phuong sai voi
dotincayy=1-a=90% (o =0,1) la:

(n-1S* (n-DS?

2 ) 2
2 2

. Céc s6 liéu cua bai toan dd dugc tinh trong cac vi du trude. Nhic lai
rang :
- Co mau n = 100.
- X =26,36(cm).
- 8% =(7,4827)% (cm?).
Tra bang phéan phdi chi binh phuong x>~ x* (n—1) véi n - 1 = 99 ~100 bac tu
do ta duoc:
Xi = X§,05 =124,3 va Xf o = xé% =77,93
2 T2

2
Vay uéc lugng khoang cuia phuong sai la:

99.(7,4827)* 99.(7,4827)
124,3 77,93

j = (44,59;71,13)

N(')j cach khac, voi do tin’ cay 90%, phuong sai cua chi tiéu X cua loai san
pham trén tir 44,59(cm?) dén 71,13 (cm’).

15
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2) Uéc lwgng mdt phia: Xét dam dong X co phan phdi chuan va mau
Xy, Xy,..., Xp), ta co cac cong thirc ude luong khéoang mdt phia cho phuong sai
o” = D(X) v6i do tin cdy y = | - o nhu sau:

BANG 3B
UGC LUQNG KHOANG BEN TRAI CHO PHUONG SAI o =D(X) (PQ TIN CAYy=1—a)
X c6 phan phéi chuin Cong thirc
1) p=M(X) da biéet (O;Z(Xi _“)2ni/X%—a) )
2) u=M(X) chua biét (0 -(n - 1)S? /xf_a) @

(1) Tra Xia (a= 1 —y) tir Bang Phan phdi Chi binh phuong %> véi n bac tu do
(2) Tra xf_a (o= 1 - y) tir Bang Phan phdi chi binh phuong %> véi n — 1 béc ty do

BANG 3C
UOC LUQNG KHOANG BEN PHAI CHO PHUONG SAI ¢*=D(X) (PQ TIN CAY 7= 1- o)
X c6 phén phdi chuin Cong thirc
1) u=M(X) da biét (EX-wn/iZ s +2) ()
2) p=M(X) chua biét (n-DS*/42;+) )

(1) Tra %> (o= 1 — ) tir Bang Phén phéi Chi binh phuong > véi n bc tu do

(2) Tra xi (o= 1 — ) tir Bang Phan phdi chi binh phuong x> v6i n — 1 béc ty do
Chu y:
e Khi co uéc lwong khoang bén trai cho phwong sai o = D(X) véi do

tin cdy y 1a (0;D), ta noi gid tri toi da cua phuwong sai 6° v6i do tin cay vy 1a D.
e Khi co udc lugng khoang bén phai cho phuong sai 6* = D(X) vai do
tin cay v 1a (d; +o0), ta noi gid tri thiéu ciia phuong sai 6 voi do tin cay y 1a d.
Vi du. Tiép tuc xét lai Vi du trén. V6i d6 tin cay 99%, hay udc lugng:
¢) Gia tri toi da ciia phuong sai o” trong trudng hop biét gia tri trung
binh cta X 1a 25cm.
d) Gia tri t6i thiéu ciia phuong sai 6° trong trudong hop chua biét gid tri
trung binh ctua X.
Giai. ¢) Gia thiét cho ta u = M(X) = 25. Ta c6 u6c luong khoang bén trai cia
phuong sai véi d6 tin cdy y =1 - o =99% (o = 0,01) la:
oz

e
Tuong tu cau a), ta tim duge ¢d mau n = 100; Z(Xi - W, =5728.
Tra bang phan phéi chi binh phuong % ~ % (n) véi n = 100 bac tu do ta duoc:
e, = x§,99 =170,065

Suy ra gia tri toi da ctia phuong sai ¢* 1a:

16
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> (X, -w’n;, 5728
2 70,065

=81,7527.

d) Vi p = M(X) chua biét, ta c6 u6c lugng khoang bén phai ciia phuong sai v6i
dotincayy=1-a=99% (o =0,01) la:

2
[(n - 1S ;M}
XU,

Ta d biét:
- Cj’ mau n= 100.
- X =26,36 (cm).
- 8 =(7,4827) (cm®).
Tra bang phéan phdi chi binh phuong 3>~ % (n-1) v6i n - 1 = 99 ~ 100 bac tur
do ta duoc:
Xi = Xg,m =135,8.

Suy ra gi4 tri toi thiéu cta phuong sai o” la:
(n-1)S* 99.(7,4827)
o 135,8

=40,8180.

2.5. Cac chi tiéu chinh ciia bai toan wéc lwong khodng cho ky vong va
tilé
Trong bai toan udc lugng khoang cho ky vong va ti I¢ c6 3 chi tiéu chinh

la:

- C&mau n.

- Do chinh xac e.

- botincgyy=1-a i

Neéu biét dugc 2 trong 3 chi ti€u trén thi c6 thé suy ra chi tiéu con lai.

1) Truwong hgp wéc lwgng khodng cho ky vong

Ta xét truong hop phd bién nhat 1a n > 30; o” = D(X) chua biét. Khi d6,
ta c6 cong thurc udc lugng khoang cho ky vong p=M(X) véidj tin cay
Y

X - X +7, - (p(za):%

X ra

Do d6 ta c6 cong thue do chmh xac cua udce luong la:

&)
f

- Néu biét c& mau n va d¢ tin cdy y thi ta tra bang gia tri ham Laplace dé
tim z,, thoa (p(za) y/2 Tu do ta tim dugce d6 chinh xac € theo (1).
- Néu biét ¢& mau n va do chinh xac ¢ thi tir (1) ta suy ra

E=1Z,

17
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Tra bang gia tri ham Laplace ta tim duoc ¢(z,). T d6 suy ra dd tin cdy

v=20(z0).
- Néu biet d6 chinh xac ¢ va dd tin cdy y thi tr (1) ta suy ra:

=]
n=|-"4%
€

2
Chu y ring (Z“Sj ¢6 thé khong 1a s6 nguyén, hon nita, ta da biét trong wdc
g

luong, c& mAu cang 16n thi u6c lugng cang chinh xac. Do d6 trong thyc té ta
co yéu cau:

nx>n; 2)
trong d6 n; = ((ZQS/S)Z—‘la s6 nguyén nho nhat 16n hon hay bang (z,S/¢)?.

Goingla ¢& miu dang xét, ta co:
Néu n; < nythi ta khong can diéu tra thém vi ¢& mau dang c6 da thoa (2).

Néu n; > n, thi ta cin diéu tra thém it nhat 12 n;- ny sb liéu nita dé dam
bao tong so liéu 1a n; thoa (2).

Tém lai, ta c6 qui tc xac dinh cac chi tiéu chinh khi udc luong khoang
cho ky vong nhu sau:

BANG 4A
XAC PINH CAC CHI TIEU CHINH
TRUONG HQP UOC LUQONG KHOANG CHO KY VONG p = M(X)

Chi tiéu da biét Chi tiéu cin tim Cong thirc
-Cémiun Do chinh xdc ¢

-P tinclyy=1-a &=y =

- Cé miun D tin ciyy=1-a en

- P§ chinh xac ¢ ¥ = 2¢( S )
R T n=[(e,S/c)]
- D9 chinh xéc ¢

o 7, thod ¢(z,) = (1 — a)/2 = y/2 tra tir Bang gia tri ham Laplace ¢(x)
R 2 2
. lr(zuS/ eﬂ 1a s6 nguyén nho nhét > (2,S/€)

Vi du. Dé khao sat chi tiéu X ctia mot loai san pham, ngudi ta quan sat
mot mau va c6 két qua sau:
chm) _ 11-15 | 15-19 | 19-23 | 23-27 | 27-31 | 31-35 | 35-39
SO san pham 8 9 20 16 16 13 18
a) Néu muon udc luong gia tri trung binh cta chi tiéu X cta loai san
phém trén véi do chinh xac 1,8cm thi s€ dat duge do tin cdy 1a bao nhiéu?

18
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b) Néu mubn wdc lugng gia tri trung binh ciia chi tiéu X cia loai san
pham trén véi d6 chinh xac 1,5cm va dd tin cay 97% thi phai di€u tra thém it
nhat bao nhiéu san pham nira?

Giai. Cac s6 liéu cta bai toan di duoc tinh trong cac vi du trude. Nhéc lai rang :

- C&miu n=100.
- X =2636(cm).
- S%=(7,4827) (em?).

a) Day la bai toan xac dinh d9 tin cay y = 1- a khi udc luong ky vong
cua chi ti€u X vdi dd chinh xac € = 1,8cm.

Vi n > 30, 6 = D(X) chua biét nén ta co cong thirc tinh do chinh xac
cua udc lugng:

S

7 —
“n
trong d6 ¢(z,) = /2. Suy ra
, _&vn _1,84/100
“ S 7,4827
Tra bang gia tri ham Laplace ta dugc d¢ tin cay la:
v = 2¢(z,) = 20(2,41) = 2.0,4920 = 98,40%.
Vay d6 tin cay dat dugc 1a 98,40%.
b) Pay la bai toan xac dinh ¢& mau khi wéc lugng ky vong ciia chi tiéu
X v6i dg chinh x4c € = 1,5cm va 46 tin cdy y = - o = 97% = 0,97.
Vi n > 30, 6 = D(X) chua biét nén ta co cong thuc tinh d§ chinh xac
cua udc lugng:

e =

=241

ez,

“n
trong d6 ¢(z,) = y/2=0,97/2=0, 485.
Tra bang gié tri ham Laplace ta dugc z,=2,17. Suy ra

o (zms)2 _ [2,17.7,4827
€ 1,5

Thyc té yéu cau: n>[117,18]=118. Vi n; = 118 > 100 (100 la ¢ miu dang
c6) nén ta can diéu tra thém it nhatla 118 — 100 = 18 san pham nira.

2
] ~117,18

2) Truwong hgp wéc lugng khoang cho ti 1¢
Ta xét truong hgp c¢d mau khé 16n. Khi dd, ta c6 cong thiic udc luong
khoang cho ti 1€ p voi d0 tin cdy v:

F, -z, 20T g /La—Fﬂ)) i lz) = 1% -
n n 2

Do d6 ta c¢6 cong thire do chinh x4c ctia ude lugng la:

N ==

19

e =z, ol "F) @
n

- Néu biét c& mau n va do tin cdy y thi ta tra bang gia tri ham Laplace
de tim z, thod ¢(z,) = y/2. Tu d6 ta tim dugc d6 chinh xéc € theo (1).
- Néu biét ¢& mau n va do chinh xac ¢ thi tir (1) ta suy ra
n
Zy =8 |————
“ F,.(A-F,)
Tra bang gid tri ham Laplace ta tim dwoc ¢(z,). Tu d6 suy ra do tin cdy
v=20(z0).
- Néu biet do chinh xac € va dg tin cdy vy thi tir (1) ta suy ra:
z’F,(1-F,)
n= 872

2
ZCLFn(l—F ) L LA A A ~ ~ ~ 1.0 A
872“ c6 thé khong 1a sO nguyén, hon nita, ta da biét trong

Chi ¥ ring
wéc lugng, ¢& mau cang 16n thi wéc lugng cang chinh xac. Do dé trong thyc té
ta co yéu cau:

n>n; 2)
trong do n, = {ZiFn(l _F,)/ 82" la s6 nguyén nho nhit 16n hon hay bing

ziFn(l - Fn)/a2 . Goi ng 1a ¢& miu dang xét, ta co:
Néu n; < ny thi ta khong can diéu tra thém vi ¢& miu dang co da thoa (2).

Néu n; > ny thi ta cAn diéu tra thém it nhit 13 n;- nys6 liéu nita dé dam
bao tong so liéu 1a n, thoa (2).

Tém lai, ta c6 qui téc xac dinh cac chi tiéu chinh khi udc luong khoang
cho ti 1€ nhu sau:

BANG 4B
XAC PINH CAC CHI TIEU CHINH
TRUONG HQOP UOGC LUQONG KHOANG CHO Ti LE p = P(A)
Chi tiéu da biét Chi tiéu cin tim Cong thirc

_ C& X Y z I3

g lflauAn D¢ chinh xac ¢ 3 F,(1-F,)
-Po tinclyy=1-a €=12Z, o
-Comiun Pj tin ciyy=1-a n
- D§ chinh xic ¢ ¥ = 20(e F,(1- Fn))

-Pjtincdyy=1-o | C¥miun n>[2F,0-F,)/e |
- P chinh xic ¢ o "
o 7, thoa ¢(z,) = (1 — a)/2 = y/2 tra tir Bang gia tri ham Laplace ¢(x)

. lrziFn a- Fn)/82—| 12 s6 nguyén nhé nhat > ZiFn a- Fn)/82

Vi du. Dé khao sat chi tiéu X cua mot loai san phdm, ngudi ta quan sat
mdt mau va c6 két qua sau:
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X(cm) . 11-15 | 15-19 | 19-23 | 23-27 | 27-31 | 31-35 | 35-39
SO san pham 8 9 20 16 16 13 18

Nhirng san pham c6 chi tidu X tir 19cm tré xuong duoc xép vao loai B.

a) Néu mudn udc luong ti 1¢ cac san phém loai B véi @6 chinh xac 8%
thi s€ dat dugc d¢ tin cdy 1a bao nhiéu?

b) Néu mubn udc lugng ti 1¢ cac san pham loai B voi d chinh xac 9%
va do tin cdy 96% thi phai diéu tra thém it nhat bao nhiéu san phdm nira?
Giai. Cac s6 liéu cua bai toan da dugc xét nhiéu lan. Nhic lai ring:

- Cdmiu n=100.

- Tilé miu cac san phém loaiBla F,=0,17.

a) Day la bai toan xac dinh d¢ tin cdy y = 1 - o khi lugng ti 1€ céc san
phém loai B v6i d6 chinh xac € = 8% = 0,08.

Ta c6 cong thire tinh d§ chinh xac cua uéc lugng:

[F.(I-F,)
T
n
trong d6 ¢(z,) = y/2 . Suyra
7 =6 |—2 008|109 _913
FQ-F) 0,171 -0,17)

Tra bang gié tri ham Laplace ta dugc d¢ tin cdy la
Y = 2¢(z,) = 2¢9(2,13)= 2.0,4834 = 96, 68%.
Vay d6 tin cay dat dugc 1a 96,68%. 3 i
b) Day la bai toan x4c dinh c¢& mau khi udc lugng ti 1€ cac san pham loai
B v6i d9 chinh xédc € =9% =0,09 va dd tincdy y= 1 - a = 96% = 0,96.
Ta c6 cong thue tinh 6 chinh xac cua udc lugng:

[F,0-F,)
=Ly
n

trong d6 ¢(z,) = y/2=0,96/2=0,48.
Tra bang gié tri ham Laplace ta dugc z, = 2,06. Suy ra
o z’F,(1-F,) _2 062.0,17(1 - 0,17)
g 0,09”
Thyc té yéu cau: n >[73,921=74. Vin, = 74 <100 (100 la ¢& mau dang c6)
nén ta khong can di€u tra thém san pham nira.

= 73,92.

§3. KIEM PINH GIA THIET
3.1. Kiém dinh gia thiét vé ky vong

1) Kiém dinh hai phia: Xét dam dong X c¢6 ky vong p = M(X) chua
biet. V&i mbi s6 o (0 < o < 1) kha bé, dwa vao mau (Xj, Xa,..., Xp) ta c6 qui tac
kiém dinh gia thiét hai phia vé ky vong p = M(X) v6i mirc ¥ nghia o nhu sau:
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BANG 5A

KIEM PINH GIA THIET VE KY VONG p = M(X)

Ho: p = o voi gia thiét déi Hy: p # po (mire y nghia o)

Trwong hop n>30 n <30
s o da bibt o chua biét o da biét o chura bit
1) Tinh z g &gV | X -pVn | X -pVn | X -pgn
c S c S
2) Tra Bang Zy Zo Zo tlﬁ(L
3a) Chap nhan H, || < z4 |z| < z,, |z| < z,, |z| < tX
3b) Bac bo HO |Z| > Z(l |Z| > Z(l |Z| > Z(l |Z| > tl;

o 7, thoa ¢(z,) = (1 — a)/2 tra tir Bang gia tri ham Laplace
o tXv6ik=n-1 tra tir Bang Phan phéi Student

2) Kiém dinh mét phia: Xét dam dong X c6 ky vong p = M(X) chua
biét. Vi mdi s6 o (0 < a < 1) kha bé, dwa vao mau (X, Xo...., X,) ta co qui tic
kiém dinh gia thiét mot phia vé ky vong p = M(X) v6i mirc ¥ nghia o nhu sau:

BANG 5B

KIEM PINH GIA THIET VE KY VONG p = M(X)

Ho: b = po v6i gia thiét d6i Hy: p > po (mie y nghia o)

Truong hop n =30 n<30
s o da biét o chua bibt o da biét o chua bibt
DT po &V | XopVn | Eopvn | X -pn
c S c S
2) Tra Bang Zou Zo, Zog th,
3a) Chap nhan H, Z2< 75 z2< 75, 2< 2y, z< tk
3b) Bac bé H, z> 75 7> 74 7> 75, z> t&

o 75, thoa O(z,) = (1 — 20)/2 tra tir Bang gia tri ham Laplace
o X vOik=n-1 tra tir Bang Phan phéi Student
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BANG 5C
KIEM PINH GIA THIET VE KY VONG p = M(X)
Ho: p = pyo voi gia thiét déi Hy: p < po (mirc y nghia o)
Trwong hop n>30 n<30
s o da bibt o chura biét o da biét o chura bit
1) Tinh z Z:(X_HONH Z:(X—HO)JH Z:QZ—HO)JE Zi(X—po)\/H
c S c S
2) Tra Bang Zog Zog Zog t12<a
3a) Chap nhan H, 2< 75, 2< 17y, 2< 7y, —z< th
3b) Bac b6 Hy 2> 75, 2> 754 7> 7y, —z> t,
o 75, thod O(zy,) = (1 — 20.)/2 tra tir Bang gia tri ham Laplace
o X vOik=n-1 tra tir Bang Phan phéi Student

Vi du. Dé khao sat chi tiéu X ctia mot loai san phim, ngudi ta quan sat
mot mau va 6 két qua sau:
X(em) 11-15 [ 15-19 [ 19-23 [ 23-27 [ 27-31 | 31-35 | 35-39
S0 san pham 8 9 20 16 16 13 18
Nhitng san pham cé chi tiéu X tir 19cm tro xudng duge xép vao loai B.

a) Gia su trung binh tiéu chuin cua chi tiéu X 1a 29cm. Hay nhan dinh
vé tinh hinh san xuat véi muc ¥ nghia 1%.

b) Theo qui dinh, gia tri trung binh cua chi tiéu X 1a 25cm. Céc sb lidu
trén thu thap dwoc tir cac san pham do mot may san xuat. Vi mic y nghia 2%
c6 thé két luan rang cac san phdm do méy san suat c6 chi tiéu X cao hon qui
dinh hay khong?

¢) Bang phuong phéap san xuit méi, sau mot thoi gian, nguoi ta thiy gia
tri trung binh clia chi tiéu X cua nhiing san pham loai B 1a 16cm. Hiy cho két
luén vé phuong phap méi véi mirc y nghia 2% (Gia str X ¢ phéan phdi chuén).

d) Theo sb lidu théng ké cii, gia tri trung binh cta chi tiéu X cta nhiing
san phém loai B 12 16,5cm. Céc sb liéu trén thu thap dugc sau khi da ap dung
mot phuong phap san xuidt méi. Hay cho két luan vé nhan dinh cho ring
phwong phap méi ¢6 tac dung lam giam chi tiéu X ciia nhitng san pham loai B
v6i mirc y nghia 2% (Gia sit X ¢6 phan phdi chuan).

Giai. Cac s6 liéu cua bai toan da tinh dugc:
- C¥mau n=100.
- Ky vong miu cia X: X = 26,36 (cm).
- Phuong sai mu hiéu chinh cia X: S° = (7,4827)* (cm®).
- C& mau loai B: ng=17.
- Ky vong miu cia Xg: X, =15,1176 (cm).
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- Phuong sai mau hi¢u chinh ctia Xg: SB2 =(2,0580)* (cm®).

a) Pay 1a bai toan kiém dinh gia thiét vé ky vong p=M(X) véi mic y
nghia o =1%=0,01:
Hy: p = 29 véi gia thiét déi Hy: p = 29.

Vi n2>30; o= D(X) chua biét, nén ta kiém dinh nhu sau:
Buoc 1: Taco

_ X -p)vn _ (26,36 - 29)V100
S 7,4827

Budc 2: Tra bang gia tri ham Laplace dé tim z, thoa
0(z,) = (1 -a)/2=0,99/2 = 0,495

=-3,56281.

ta dugc z,=2,58.

Buéce 3: Kiém dinh.

Vi |z]= 3,5281 > 2,58 = 7, nén ta bac bo gia thiét Hy: p = 29, nghia la
chap nhan H;: p # 29.

Két luan: V&i mirc ¥ nghia 1%, tinh hinh san xuét khong binh thudng vi
gié tri trung binh ctia chi tiéu X khong dung tiéu chuén.

b) Pay la bai toan kiém dinh gia thiét vé ky vong u=M(X) véi muc ¥
nghia o =2% =0,02:

Hy: n = 25 v6i gia thiét déi Hy: p > 25.

Vi n>30; 6’=D(X) chua biét, nén ta kiém dinh nhu sau:
Buéce 1: Taco
__ X -pvn _ (26,36 - 25100
S 7,4827

Budc 2: Tra bang gia tri ham Laplace dé im z,, thod @(z) = (1- 2a)/2
=0,96/2=0,48 ta C}uqc Z56.= 2,06.

Budce 3: Kiém dinh.

Vi z=1,18175 <2,06 = 75, nén ta chip nhan gia thiét  Ho: p=25.

Keét lugn: V6i muce y nghia 2%, khong thé ket luén rang cac san pham
do may trén san sudt c6 chi tiéu X cao hon qui dinh.

¢) Day la bai toan kiém dinh gia thiét vé ky vong ps = M(Xg) cua chi
tiéu X = Xp clia cac san pham loai B v&i muc ¥ nghia o, = 2% = 0,02:

=1,8175.

Hy: g = 16 voi gia thiét ddi Hy: pg # 16

Vi ng < 30, X ¢6 phan phéi chuén, o%g= D(Xg) chua biét, nén ta kiém dinh
nhu sau:
Budce 1: Ta co
Xp — _
,_ Xp—polyng _ (15,1176 - 16)V17 _ _1.7678.
Sk 2,0580
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Budc 2: Pit k =ng— 1 = 16. Tra bang phan phdi Student tng véi
k=16 vaa=0,02ta dugc t¥ =2,583.

Buée 3: Kiém dinh.

Vi |z] = 1,7678 < 2,583 = tX nén ta chip nhan gia thiét Hy: pg = 16.

Két luén: Véi mue y nghia 2%, phuong phap méi khong c6 tac dung
lam thay @i gid tri trung binh cta chi tiéu Xy cua cac san pham loai B.

d) Pay la bai toan kiém dinh gia thiétvé ky vong pg = M(Xg) ctia chi
tiéu X = Xp ciia cac san pham loai B v&i mirc y nghia o = 2% = 0,02:

Hy: us = 16,5 v6i gia thiét d6i Hy: pg < 16,5

Vi np < 30, Xp c6 phan phéi chuén, 6’3 = D(Xg) chua biét, nén ta kiém dinh
nhu sau:
Buédc 1: Tacod

- Xg- Hoynp _ (15,1176 - 16,517 _ 2,769,
Sg 2,0580

Budc 2: Pit k =ng - 1 = 16. Tra bang phan phdi Student tng véi
k=16 va2a=0,04 ta dugc t5, = 2,2354.

Buéc 3: Kiém dinh.

Vi -z = 2,7696 > 2,2354 = t5_ nén ta bac bo gia thiét Ho: ug = 16,5,
nghia la ghép nhan H;: pug < 16,5.

Keét luan: Véi mirc y nghia 2%, phuong phap méi ¢6 tac dung lam giam
gia tri trung binh cta chi tiéu Xp clia cac sdn pham loai B.

3.2. Kiém dinh gia thiét vé ti 18

1) Kiém dinh hai phia: Xét dam dong X co ti 18 p = P(A) chua biét.
Véi mdi s6 o (0 < o < 1) kha bé, dua vao mau (X;, Xs,..., X,) ta c6 qui téc
kiém dinh gia thiét hai phia vé ti 16 p = P(A) v6i muic ¥ nghia o nhu sau:

] BANG 6A
KIEM PINH GIA THIET VE Ti LE p =P(A)
Hy: p = po v6i gia thiét d6i Hy: p # po (mirc y nghia o)

Budrc 1: Tinh z .o (F, - po)\/;
VPo(L —Dpy)

Buéc 2: Tra Bang Za

Buéc 3a: Chap nhian H, \Z| <Zy

Buée 3b: Bac bé Hy |Z| > Za

2, thod @(z,) = (1 — o)/2 tra tir Bang gi4 tri ham Laplace

2) Kiém dinh mdt phia: Xét dam dong X co ti 16 p = P(A) chua biét.
V6i mbi s6 o (0 < a < 1) kha bé, dya vao mu (X, X,,..., X,) ta c6 qui tac
kiém dinh gia thiét mot phia vé ti 1 p = P(A) véi mic ¥ nghia o nhu sau:
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BANG 6B

KIEM PINH GIA THIET VE Ti LE p =P(A)
Hy: p = po v6i gia thiét d6i H: p > po (mirc y nghia o)

Budrc 1: Tinh z ”e (F, - po)‘/ﬁ
VPo(L—Dpy)

Buéc 2: Tra Bang Zoe,

Buéce 3a: Chap nhian H, z < 7oy

Budée 3b: Bac bé Hy Z > Zpq

Z3q thod ©(zy,) = (1 = 20.)/2 tra tir Bang gi4 tri ham Laplace

] BANG 6C
KIEM DINH GIA THIET VE Ti LE p =P(A)
Hy: p = po v6i gia thiét d6i Hy: p < po (mike ¥ nghia o)

Buéc 1: Tinh z - F - pon
VP, (1 -py)

Buéc 2: Tra Bang Zog

Budc 3a: Chip nhan H, -72< 7y

Buéc 3b: Bac bé Hy -Z> 7y

724 thod @(z,) = (1 = 20.)/2 tra tir Bang gi4 tri ham Laplace

Vi du. Bé khao sat chi tiéu X ctia mot loai san pham, ngudi ta quan sat
mot mau va c6 két qua sau:
X(cm) 11-15 | 15-19 | 19-23 | 23-27 | 27-31 | 31-35 | 35-39
S6 san phdm 8 9 20 16 16 13 18

Nhiing san pham c6 chi tiéu X tir 27cm trg 1én dugc xép vao loai A.

a) Mot tai liéu cii cho réng ti 1€ san phé”im loai A 1a 60%. Hay nhan dinh
vé tai lidu cii voi mic ¥ nghia 1%.

b) Ti 1é san pham loai A trudc ddy 1a 40%. Cac sb liéu trén thu thap
duoc sau khi da ap dung mét ky thuat médi. Voi mic y nghia 3%, co thé noi
rang k¥ thudt méi lam tang ti 16 san phim loai A hay khong?

Giai. Ta tinh dugc:

- Cdmiu n=100.

- Tilé miu cac san pham loai A la F,=47/100 = 0,47.

a) Day la bai toan kiém dinh gia thiét vé ti 1& p cac san pham loai A
véi mirc y nghia o= 1% =0,01:

Ho:p = 60% = 0,6 véi gia thiét d6i H;: p # 0,6

Ta kiém dinh nhu sau:

Budc 1: Ta co

(F, —p,)vn (0,47 —0,6)\/100
z=-n = = —2,6536.
\Pol, 0,61 -0,6)

Budc 2: Tra bang gid trj ham Laplace dé tim z, thoa
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0(zy) = (1 -a)/2=10,99/2 = 0,495

ta duoc z, = 2,58.

Bude 3: Kiém dinh. Vi |zj=2,6536 > 2,58 = z,nén ta bac bo gia thiét
Hy: p = 0,6, nghia I chap nhan Hy: p # 0,6.

Két luan: V&i mirc y nghia 1%, tai liéu thong ké cii da lac hau, khong
con phu hop véi thuc té.

b) DAy 1a bai toan kiém dinh gia thiét vé ti 16 p cac san pham loai A v&i
muc y nghia o =3% =0,03:

Ho:p = 40% = 0,4 vdi gia thiét d¢6i Hy: p > 0,4
Ta kiém dinh nhu sau:
Budce 1: Taco

_ (F, —pVn _ (0,47 -0,4V100
\/poch \/O, 4(1-0,4)

Budc 2: Tra bang gia tri ham Laplace dé tim z,, thoa
O(220) = (1-20)/2=0,94/2 = 0,47

=1,4289.

ta dugc z,, = 1,88.
Budc 3: Kiém dinh. Vi z=1,4289 < 1,88 = z,, nén ta chip nhan gia
thiét Hy: p = 0,6.
Két luan: V&i mirc ¥ nghia 3%, k¥ thuat moi khong lam ting ti 16 san
pham loai A.
3.3. Kiém dinh gia thiét vé phwong sai
1) Kiém dinh hai phia: Xét ¢am déng X c6 phan phdi chuan véi
phuong sai 6* = D(X) chua biét. Vi mdi sé a (0 < o < 1) khé bé, dya vao miu
(X1, Xa,..., X,) ta co qui tic kiém dinh gia thiét hai phia vé phuong sai o° =
D(X) v6i muc y nghia o nhu sau:
BANG 7A
KIEM PINH GIA THIET VE PHUONG SAI o* = D(X)
Hy: o’ = 002 véi gia thiét ddi H;: o’ # 0'02 (mire y nghia o)

Buére 1: Tinh z (n— 1)82
“= 2
S
Buéc 2: Tra Bang Xi - Xz .
2 2
Budc 3a: Chip nhéan H, 2

Buée 3b: Bac bo Hy

- 2
z< Xiﬁ hodc z> %,
2 2

T va %, tra tir Bing Phin phdi Chi binh phuong 7 véi n-1 bic t do
2 2
2) Kiém dinh m@t phia: Xét ddm dong X c6 phan phdi chuin voi
phuong sai o” = D(X) chua biét. Vi mbi sé a (0 < o < 1) khé bé, dya vao miu
(X, Xo,.., Xp) ta ¢6 qui tac kiém dinh gid thiét mot phia vé phuong sai o=
D(X) v6i muc y nghia o nhu sau:
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BANG 7B
KIEM PINH GIA THIET VE PHUONG SAI 6* = D(X)
Hy: o* = 6" v6i gia thiét ddi H;: 6 > 5¢” (mirc ¥ nghia o)

Buéec 1: Tinh z (n— 1)82
==
S0
Budéc 2: Tra Bang XZ
a
Budc 3a: Chip nhin H, 7L XZ
- a
Budére 3b: Bac bé Hy 7S XZ
o

%> tra tir Bang Phan phéi Chi binh phuong 7> véi n-1 bic ty do

BANG 7C
KIEM DINH GIA THIET VE PHUONG SAI o* = D(X)
Hy: 6* = 6, v6i gia thiét ddi H;: o < 5)” (mirc ¥ nghia o)

Buéec 1: Tinh z (n— 1)82
Z=—"77—
S
Buéc 2: Tra Biang Xz
1-a
Budrc 3a: Chip nhén H, 7> Xz
= Al-a
Buéc 3b: Bac bé Hy 7 < Xz
1-a

Xf_a tra tir Bang Phan phdi Chi binh phwong %> v6i n—1 béc tw do

Vi du. Puong kinh ctia mét chi tiét may 1a dai lugng ngau nhién X ¢
phan phdi chuan. Nguoi ta do thir 28 chi tiét may do mot may san xuat va tim
dugc phuong sai mau hiéu chinh 1a  S? = (2,0853)* (cm?).

a) Khi may hoat dong binh thuong thi d6 1éch chuén cia X cua céac chi
tiét may do may san xuét Ia 1,8cm. V&i mirc ¥ nghia 1%, hdy xét xem may c6
hoat dong binh thudong khong.

b) Theo qui dinh méi, néu d6 1&ch chuén cta X 16n hon 1,6cm thi phai
diéu chinh lai may. Vi mirc y nghia 5%, c6 phai diéu chinh lai may khong?

Giai. Ta co:
- Cdmau n=28.
- Phuong sai mau hiéu chinh cta X: S$? = (2,0853)% (cm?).
a) Day la bai toan kiém dinh gia thiét vé phuong sai 6* = D(X) v6i mirc
y nghia o =1%=0,01:
Hy: o = (1,8)" véi gia thiét d6i Hy: o # (1,8)°
Budc 1: Ta co:
e 1S®  27.(2,0853)°
s (1,87

= 36,2373
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Budc 2: Tra bang Phan phdi Chi binh phwong x* véi k=n - 1 = 27 bac
t do, ta tim dugey = X005 = 49,65va x , = 595 = 11.80765.
2 2
Budc 3: Kiém dinh. Vi Xf . =11,80765 < z = 36,2373 < 49,65 = x;
2 2
nén ta chép nhén gia thiét Hy: ol = (1,8)2_
Két luan: Véi mice y nghia 1%, may hoat dong binh thuong.
b) DAy la bai toan kiém dinh gia thiét vé& phuong sai 6 = D(X) v6i mirc
vy nghia o = 5% = 0,05:
Hy: o” = (1,6) véi gia thiét d6i H,: * > (1,6)
Buéce 1: Ta co:
, . m-DS* _27.(2,0853)°
oo 1,6)
Budc 2: Tra bang phan phdi Chi binh phuong x> véik =n— 1 =27 bac
twdo, ta tim dugc X. = xg05 = 40,11,
Budc 3: Kiém dinh. Vi z = 45,8628 >40,11 = %> nén ta bac bo gia thiét
Hy: 6° = (1,6)2, nghia 1a chéip nhan H;: 6° > (‘1,6)2.
Két luan: Vi mire y nghia 5%, phai diéu chinh lai may.
3.4. Kiém dinh gia thiet ve so sanh hai ky vong

= 45,8628

1) Kiém dinh hai phia: Xét hai ddm dong X, Y vdi cac ky vong py =
M(X) va puy = M(Y) déu chua biét. Voi mdi s6 o (0< a < 1) kha bé, dya vao
cac mau (X, X,,..., an) va (Y, Ys,-.., Yny) ta co qui tac kiém dinh gia thiét
hai phia vé so sanh hai ky vong nhur sau:
BANG 8A

KIEM PINH GIA THIET VE SO SANH HAI KY VONG
Ho: px = py voi gia thiét ddi Hy: px # py (mike y nghia o)
Trwong hop nyx =30 va ny 230 nx < 30 hoiic ny <30
Buéc
1) Tinh z X_-Y X_-Y
TS« Te
Sx , Sy Sx , Sy
Ny DNy Ny DNy
2) Tra Bang Zy tk
3a) Chép nhan H, IzI< zq z|< tE
3b) Bac bé H, izl > z, 2] > t&
o 7, thod ¢(z,) = (1 — )/2 tra tir Bang gi4 tri ham Laplace
o tX vOik =nx+ny -2 tra tir Bang Phan phi Student

2) Kiém dinh mét phia: Xét hai ddm dong X, Y véi cac ky vong px =
M(X) va py = M(Y) déu chua biét. Vi mdi s6 o (0< o < 1) khé bé, dya vao
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cic miu (X,, Xy,..., X, ) va (Y}, Yy,..., Y, ) ta c6 qui téc kiém dinh gia thiét

mot phia vé so sanh hai ky vong nhu sau:

BANG 8B

KIEM PINH GIA THIET VE SO SANH HAI KY VONG
Hy: px = py voi gia thiét d6i Hy: ux > py (mire y nghia a)

Trudng hop nx > 30 va ny > 30 ny < 30 hodc ny <30
Buée
1) Tinh z X _ ? X _ ?
z= 2 2 z= 2 2

Sx , Sy Sx , Sy
Ny DNy Nx DNy

2) Tra Bang Zou t12<Ot

A A
3a) Chap nhian H, 7 < Zpq 7 < t12<a
3b) Bac bé Hy Z> 754 7> t12(ot

o 7y, thoa O(z5,) = (1 — 20)/2 tra tir Bang gi4 tri ham Laplace
o t5, vOik=n-1 tra tir Bang Phan phéi Student

BANG 8C

KIEM PINH GIA THIET VE SO SANH HAI KY VONG
Hy: px = py voi gia thiét ddi Hy: px < py (mikc y nghia o)

Trudng hop ny > 30 va ny > 30 nx <30 hodc ny <30
Buéc
1) Tinh z X_Y X-Y
R P R P
5%, 8% e
ny ny nx DNy
2) Tra Bang Zog ty
3a) Chap nhan H, —2< 75, —z< tX
3b) Bac bo H, 2> 7y, _z> t12{a

o 7y, thoa O(z5,) = (1 — 20)/2 tra tir Bang gia tri ham Laplace
o tX vOik=n-1 tra tir Bang Phan phéi Student

Vi du. Theo di gia c6 phiéu ciia hai cong ty A va B trong mdt s6 ngay,
nguoi ta tinh dugc cac so li€u sau:

Ky vong miu

Do 1éch mau hiéu chinh

Cong ty A

38,24

2,2

Cong ty B

37,10

1,5
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a) Cho biét sd liéu trén ¢ dugc tir 31 ngay theo doi gia tri cd phleu (m01 ngay
mot gia tri cho mdi cong ty). Vay véi mic y nghia 1%, c6 thé noi rang co
su khéc biét thuc sy vé gia c6 phiéu trung binh ciia hai cong ty A va B hay
khong?

b) Cho biét s liéu trén ¢ dugce tir 20 ngay theo doi gia tri c6 phiéu (m01 ngay
mot gia tri cho mdi cong ty).Véi mic y nghia 4%, co thé noi rang gia co
phiéu trung binh cua cong ty A thuc sy cao hon ciia cong ty B hay khong
(Gia sir cac gia tri ¢ phiéu c6 phan phdi chuan)?

Giii. a) Day 1a bai toan kiém dinh vé so sanh hai ky vong v6i muc y nghia o

=1%=0,01:

Hy: pa = pp voi gia thiét d6i Hy: Ha # UB
Vi np = ng = 31 > 30 nén ta kiém dinh nhu sau:
Budc 1: Ta co:

) X,-Xp _ 38,24-371

Sk, Sk \/(2,2)2 L 1,57

n, ng 31 31
Budc 2: Tra bang gia tri ham Laplace dé tim z, thoa

0(z,) = (1 -a)/2=0,99/2 =0,495

= 2,3838.

ta duoc z, = 2,58.

Budce 3: Kiém dinh.

Vi |z|=2,3838 < 2,58 = 7, nén ta chap nhan gia thiét Ho: tia = .

Két luan: Vi muc y nghia 1%, gia tri ¢b phiéu trung binh cta hai cong
ty A va B co thé xem 1a nhu nhau, nghia 1a khong c6 su khac biét thuc su vé
gia ¢6 phiéu trung binh ctia hai cong ty nay.

b) Péy la bai toan kiém dinh vé so sanh hai ky vong v6i muc y nghia o
=4% =0,04:

Hy: 1y = up voi gia thiét 601 Hi: pa > pp

Ving = ng = 20 < 30 va cac gia tri cd phleu Xa, Xp déu co phéan ph01
chuan nén ta kiém dinh nhu sau:

Budc 1: Ta co:

7= XA XB _ 38,24 - 37,1 _1,9147.
Si,Sh \/(& 2° (15’
n, ng 20 20

Budc 2: Dit k =n, + ng — 2 = 38. Tra bang phan phdi Student tmg véi
k=38 va 20 =0,08 ta dugc t5 = 1,799.

Bude 3: Kiém dinh:

Viz=19147> 1,799 = tlg‘q nén ta bac bo Hy: pa = pp, nghia la chéip
nhan ps > pp. ) i )

Két luan: Véi mirc y nghia 4%, c6 thé xem gié tri co phiéu trung binh
cua cong ty A thuc sy cao hon cta cong ty B.
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3.5. Kiém dinh gia thiét vé so sanh hai ti 1
1) Kiém dinh hai phia: Xét hai ¢dm dong X, Y trong d6 X c6 ti 18 px;
Y c6 ti 1& py déu chua biét. Vi mdi s6 o (0 < o < 1) kha bé, dwa vao cac mau

Xy, Xgpeers

vé€ so sanh hai ti 1€ nhu sau:

X, ) va (Y, Y.,

BANG 9A

Y, )ta ¢ qui tic kiém dinh gia thiét hai phia

KIEM PINH GIA THIET VE SO SANH HAI Ti LE
Hy: px = py (= po)v6i gia thiét ddi H;: px # py (mirc ¥ nghia o)

Trwong hop po da bidt po chura biét
Buée
1) Tinh z an = FnY B an = FnY
zZ= Z =
1 1 1 1
po(l—po)(—+—] pb(l—pb)(—+—]
ny DNy Ny DNy
. nyF x + nyF,
voi pj = XLnX YLy

2) Tra Bang Zy Zy
3a) Chép nhan H, lz| < z, lz| < z,,
3b) Bac bé Hy |Z‘ > 7, |Z| > 7,

7y thod @(z,) = (1 — 0)/2 tra tir Bang gi4 tri ham Laplace

2) Kiém dinh mdt phia: Xét hai dam dong X, Y trong d6 X c6 ti 1& px;
Y ¢6 ti 18 py déu chua biét. Vi mdi s6 o (0 < a < 1) kha bé, dua vao cac mau

Xy, Xgprs

vé so sanh hai ti 1& nhu sau:

X, ) vi (Y, Y.,

Y, )ta cd qui tac kiém dinh gia thiét mot phia

] BANG 9B
KIEM DINH GIA THIET VE SO SANH HAI Ti LE
Hy: px = py (= po)voi gia thiét d6i H;: px > py (mirc ¥ nghia o)
Trwong hop po da biét po chua biét
Buéc
1) Tinh z F, -F, F, -F,
7 = X Y 7= X Y
1 1 1 1
pol— p)[—+—] \/p - p)[—+—}
\/ 0 0 ng  ny 0 0 ng  ny
Vi pl = nyFx +nyFy
nX + nY
2) Tra Bang tim Zoa Zog
3a) Chép nhan H, 7 < 7oy 72< 75,
3b) Bac bé H 7> 7y, 7> 7y,
734 thod @(z,) = (1 — 20)/2 tra tir Bang gi4 tri ham Laplace
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] BANG 9C_
KIEM PINH GIA THIET VE SO SANH HAI Ti LE
Hy: px = py (= po)véi gia thiét ddi H;: px < py (mirc y nghia o)

Trwong hop po da biet Po chua biéet
Buée
1) Tinh z ” an —FnY ”e an —FnY

\/po(l—Po)[1+1J \/pb(l—pb)[l+1j
ny Dy Ny Ny

nyFx +nyFy

Vi pg =
Ny ar Ny
2) Tra Bing Zoq Z)0,
3a) Chip nhan H, -z < 7y, -7 < Zpq4
3b) Bic bo H, —Z> Zyy —Z> 7y

734 thod @(z,) = (1 — 20)/2 tra tir Bang gi4 tri ham Laplace

Vi du. Khao sat mét sb san phém cung loai ¢ hai kho I va II, ta thu duoc
cac so liéu sau:

S6 san pham | S6 phé pham
Kho I 100 4
Kho II 200 24

a) V6i mirc y nghia 5%, c6 thé néi rang chat luong hang ¢ hai kho la
nhu nhau hay khong?

b) Véi mirc y nghia 1%, c6 thé ndi rang chat luong hang & kho I tot hon
kho IT khong?

Giai. T cac gia thiét ciia bai toan ta suy ra:

- B6i véi kho I: C& miu n, = 100; ti 16 mau phé pham F,; = 0,04.

- Pbi véi kho II: C& mau n, = 200; ti 1é mau phé pham F,, = 0,12.
, _n,F,; +n,F, 100.0,4 +200.0,12 7
" n,+n,  100+200 75

a) Day la bai toan kiém dinh gia thiét vé so sanh hai ti 1¢ véi mirc ¥
nghia o = 5% = 0,05:

Hy: p; =p, Vv6i gia thiét d6i Hy: p; # p,
Ta kiém dinh nhu sau:
Budce 1: Ta co:

L F,,-F, _ 0,04 — 0,12 _ 90454

11 7 7YV 1 1
! _ ! = = . 1_7 7+7
\/po(l po)[nl * n2] \/75( 75)[100 200]

Budc 2: Tra bang gia tri ham Laplace dé tim z, thoa
0(z,) = (1 -0)/2=10,95/2=0,475

ta duoc z, = 1,96:
Budce 3: Kiém dinh:
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Vi |z]= 2,2454 > 1,96 = 7z, nén ta bac bo gia thiét Hy: P1 = p2, nghia la
chﬁp nhan Hy: p; # ps.
Két luan: V6i mirc y nghia 5%, chit lugng hang ¢ hai kho khéng nhu
nhau.
b) Day la bai toan kiém dinh gia thiét vé so sanh hai ti 1¢ véi muc ¥
nghia o= 1% =0,01:
Hy: p; =p, voi gia thiét d6i Hy: p1<p2
Ta kiém dinh nhu sau:
Budc 1: Tinh z nhu trong Budce 1 ¢ cau a) ta dugc z= —2,2454.
Budc 2: Tra bang gia tri ham Laplace dé tim z,, thoa
0(z20) = (1 -20)/2=10,98/2=10,49
ta dugc z, = 2,33.
Bude 3: Kiém dinh:
Vi -z = 2,2454 < 2,33 = z,,nén ta chdp nhan gia thiét Hy: p; = p.
Két luan: V&i mire y nghia 1%, chua thé néi rang chat lugng hang ¢ kho
1 tot hon kho II.

3.6. Kiém dinh gia thiét vé phan phdi

1) Bai toan. Xét dam dong X chua biét ludt phan phdi. Voi mbi sb a (0
< a < 1) kha bé, hay dwa vao mot mau thu dugc cia X dé kiém dinh gia thiét:
Hy: X ¢6 phan phbi theo qui luat di cho
v6i gia thiét ddi:
H;: X khong c6 phan phdi theo qui luat da cho
voi muce y nghia o.
2) Qui tic kiém dinh: Gia st mau thu duogc g(“)m k nhém c6 dang:
X; | X0-X] X[1°X2  eerrrrennn.. Xiig=Xi  eeeeeeeeenns Xi-1-Xk
n; ’ n; N, e ny Ny
trong d6 cac gia tri n; (ngoai trir n; va n, ung véi cac khoang dau va cudi)
khong qua bé (n; > 5).

Xi 1 + X
2
nira, khi X c6 thé lay v han gia tri, ta con phai thay khoang cudi x,.,-x, bang
(Xg-1,70) (hodc khoang dau xo-x, béng (-0, X1), néu c?m). Duya vao phan phéi

da cho trong H, dé tinh cac xéac suit p; = P(X = xy).

Pbi voi truong hop X lién tuc, ta thay khoang dau x,-x; bang (~o0,
x1); thay khoang cudi xp_1-Xk béng (X_1,70) va dua vao phan phéi da cho trong
H, dé tinh cac xéc suét p; = P(x;_; < X < x)).

D6i véi truong hop 10i rac, ta thay khoang x;.,-x;boi x| = , hon

Chi y. Khi tinh céc p;, néu chua biét tham s6 nao cua phan phéi di cho
thi ta thay bang udc luong khong chéch tir mau dang xét.
Ta c6 qui tac kiém dinh nhu sau:
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] BANG10 ]
KIEM DINH GIA THIET VE PHAN PHOI
Hy: X c6 phan phoi theo qui luiat da cho (mirc y nghia o)

Budrc 1: Tinh XZ 2 i (n; - npi)2
X =2
i=1 np;
Budérc 2: Tra Bang XZ
o
Budc 3a: Chip nhan H, 2 2
p 1= Ya
Buéc 3b: Bac bé H 2 2
’ %= Xa

Xi tra tir Bang Phan phdi Chi binh phwong %> v6i k — r —1 bac tu do, trong do r 12 s6 tham s6 chua
biét ciia phan phéi.

Vi du 1. Diéu tra 160 gia dinh 4 con & mot ving dan cu nguoi ta thu
duogc bang s6 liéu sau:
Sbcongdi [0 1 2 3 4
Ségiadinh | 16 48 62 30 4
V&i muc ¥ nghia 5%, c6 thé cho ring sé con gai trong mot gia dinh 4 con ¢
phan phdi nhj thirc hay khong?
Giai. Goi X 1a s6 con gai trong mot gia dinh 4 con. Bai toan yéu cau kiém dinh
gia thiét sau voi muc y nghia o = 5% = 0,05:
Hy: X ¢6 phan phdi nhi thirc X ~ B(4,p) v&i p chua biét
v6i gia thiét doi:
H, : X khong c6 phan phdi nhj thirc nhu trén.
Trudce hét ta thay p bang ti 1¢ mau sd con géi trong mét gia dinh:
p~F, 1.48+2.62+330+4.4 _ 0,4344.
160.4
Ta tinh cac p; = P(X =1) theo cong thirc Bernoulli:
p; = C1(0,4344)1(0,5656)* "

Cu thé ta tinh duoc:
po=0,1023; p;=0,3144; p, = 0,3622; p;=0,1855; p,=0,0356.

Ta lap bang:
Xi n; pi np; | (ni-np)’/np;
0 16 0,1023 | 16,368 | 0,0083
1 48 0,3144 150,304 | 0,1055
2 62 0,3622 | 57,952 | 0,2828
3 30 0,1855 ] 29,68 0,0035
4 4 0,0356 | 5,696 0,5050
Téng | n =160 x> =0,9051

K (1. o2
Budc 1: Taco 22 =3 D= DP)" _ g 9051,
=1 DP;
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Budc 2: Sb tham s6 chwa biét lar = 1 (do p chua biét). Ta c6 k-r-
1 =5—1-1=3. Tra bang phan phbi Chi binh phuong v~ %*(3) véi 3
béc tu do, ta duge: x> = xﬁ,% =17,815.

Buée 3: Kiém dinh:

Vi %% =0,9051 <7,815= %> nén ta chép nhan gia thiét H,.

Két luan: Vi mirc y’ nghia 5%, c6 thé cho ring sd con géi trong mot gia
dinh 4 con 1a X c6 phan phoi nhi thic: X ~B(4, 0,4344).

Vi du 2. Quan sat mot s6 ngudi dén mot trung tim buu dién trong 110
khoang (mdi khoang 5 phut) ta thu dwoc két qua sau:
Sénguoi [0 1 2 3 4 5
S6 khoang | 19 34 19 15 12 11
Goi X 1a s6 ngudi dén trung tdm nay trong mot khoang thoi gian 5 phit. Vi
mirc y nghia 3%, ¢6 thé cho ring X c6 phan phdi Poisson hay khong?
Giai. Bai toan yéu cau kiém dinh gia thiét sau voi mic y nghia o = 3% =
0,03:
Hy: X c¢6 phan phdi Poisson X ~ P(a) (a chua biét)
v6i gia thiét dbi:
H, : X khong c6 phan phdi Poisson.
Trudc hét ta thay a bang ky vong mau

azX:lZXini:Z
n

Ta tinh cac p; = P(X =1) theo cong thic:

o291
Pi=T
va lap bang:
X n; pi np; (n-npy)’/np;
0 19 0,135335 | 14,8869 | 1,136408
1 34 0,270671 | 29,7738 | 0,599882
2 19 0,270671 | 29,7738 | 3,898554
3 15 0,180447 | 19,8492 | 1,184669
4 12 0,090224 | 9,92464 | 0,434982
(5;40) 11 0,052652 | 5,79172 | 4,683614
Tong |n=110 x* =11,9381
k 2
Bude 1: Taco o2 = Di—DP)" _ 15 o387
i=1 P
Budc 2: Sb tham s6 chwa biét lar = 1 (do a chua biét). Ta co k—r-

1=6-1-1=4. Tra bang phan phdi Chi binh phuong v~ 1% (4) véi 4
bac tu do, ta duge: 3 = 4505 = 10,7119.

Buéc 3: Kiém dinh:

Vi %2=11,9381> 10,7119 = %> nénta bac bo gia thiét H,.

Két luan: Vi mue ¥ nghia 3%, X khong ¢ phan phdi Poisson.
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Vi du 3. Khdo sat chi tiéu X ctia mot loai san pham ta thu dwoc két qua
sau:
X; |20-22 22-24 24-26 26-28 28-30
S6 san pham | 7 14 33 27 19
Kiém dinh gia thiét X c6 phéan phéi chudn véi muc ¥ nghia 2%.
Giai. Bai toan yéu cau kiém dinh gia thiét voi mic ¥ nghia o = 2% = 0,02:
Hy: X ¢6 phan phéi chudn X ~ N(u,0%) (u, o® chua biét)
v6i gia thiét ddi:
H, : X khong c6 phan phéi chuén.
Trude hét xap xi:

nxX= linni = 25,74;
n

o2 ~8%= lZXiZni - (X)* =(2,3034)%.
n

Ta tinh céc p; = P(x;-1< X £ x;) theo cong thuc:
XX —W X —25,74 %3, —25,74
Pi = o ) =0 ) =0 Sss ) % 53084

)

trong d6 ¢ 1a ham Laplace, va 1ap bang:
X; n; pi np; (ni-npi)z/npi
(=0, 22) 7 0,0516 | 5,16 0,6561
22-24 14 0,1720 | 17,20 |  0,5953
24-26 33 0,3203 | 32,03 0,0294
26-28 27 0,2927 129,27 0,1760
(28,+00) 19 0,1634 | 16,34 | 0,4330
Tong |n=100 x> =1,8898

Buéc 1: Taco 3% = iw —1,8898.
i=1 np;

Bude 2: S6 tham s chua biét 1a r =2 (do p, o® chua biét). Tacok — r—
1 =5—2—1=2. Tra bang phan phbi Chi binh phwong 3>~ x*(2) v&i 2 bac tu
do, ta dugc: > = xﬁ,oz =17,824.

Bude 3: Kiém dinh:

Vi %2=1,8898 < 7,824 = %> nénta chip nhén gia thiét H,.

Két luan: Véi mirc ¥ nghia 2%, X c¢6 phan phdi chuan: X ~ N(u,6%) voi
n=2574; " = (2,3034).

3.7. Kiém dinh gia thiét vé tinh doc lap

1) Bai toan. T hai dam dong X va Y ta tién hanh quan sat va dugc két
qua trong bang sau:
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Y |[yi ||V || Yk | mMx
X
X1 Ny | ... | My Ny | My
X N | ... | Ny Ny | My
Xph Npp | oo | Dpj | oo | Dpg | My
Ny Ny | |Dj [ee [N | N

trong d6
e njlasolan (X)Y)=(x,y) véil <i<h;1<j<k;
k

e m=)n;lasolanX=x v6i 1<i<h;

j=1
h 4 2
. nj:Z:nij lasdlanY =y;voi 1 <j<k;
i=1
h k .
e n=) >'n; lacymau (X)Y).
i=1j-1

V6i mdi s6 a (0 < a < 1) kha bé, hdy dya vao miu trén d¢é kiém dinh
gia thiét:  Hp: X va Y ddc lap
v6i gia thiét ddi H;: X va Y khéong doc 1ap
voi muce y nghia o

2) Qui tic kiém dinh:
BANG 11

KIEM PINH GIA THIET VE TINH PQC LAP
Hy: X va Y dgc 1ap (mirc y nghia o)

Buére 1: Tinh Xz % h k . (nij)2
X =N Zalj_l VO1 aijzi
i=1j=1 m;n;
Buéc 2: Tra Bang XZ
o
Budc 3a: Chap nhan H, 2 2
P nha 0 X < X
Budée 3b: Bac bé H, 2 2
! X = K

%> tra tir Bang Phan phéi Chi binh phuong 7* véi (h-1)(k-1) bac tu do

Vi du. Mot cong ty diéu tra so thich ctia khach hang vé 3 loai mau khac
nhau ctia cing mét mat hang. Két qua thu dugc nhu sau:

S oMaubing |A B I C
Y kién
Thich 4313042

Khong thich |35 |53 [ 39
Khong c6 ¥ kién [ 2217 [ 19
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Hoi dbi véi mat hang trén, c6 sy phan biét vé s¢ thich ciia khach hang déi véi 3
loai miu hang A, B, C hay khong véi mirc y nghia 3%?
Giai. Goi
- X 1a y kién ciia khach hang;
-Y 1a miu hang.
Bai toan yéu cau kiém dinh gia thiét sau v6i mirc y nghia o = 3% = 0,03:
Hy: X doclap voi Y

On thi Cao hoc — Todn kinh t& — Phan Théng ké Trdn Ngoc Hoi

vGi gia thiét doi: H;: X khong doc 1ap véi Y
Ta 1ap bang:
Y A B C Téng
X
Thich 43 30 Y} 115
oy = 0,160783 | ayy = 0,078261 | ay5 = 0,153391
Khéng thich 35 53 39 127
gy = 0,096457 | oy = 0,221181 | o3 = 0,119764
Khéng ¥ kién 22 17 19 58
gy = 0,083448 | 035 = 0,049828 | 035 = 0,062241
Tong 100 100 100 n=300

(n;)* :
trong d6 oy; duoc tinh theo cong thirc: ay; = —2—. Cu thé:
m;n;

43?2
% = T a0
115x 100

Buéc 1: Taco y” = n[zzaij - 1] =17,6062.

=0,160783,... (két qua dugc ghi chi tiét trong bang).

Budc 2: Ta c¢6 (h-1)(k-1) = 4 (do h = k = 3). Tra bang phan phdi chi
binh phuong %~ (4) véi 4 bic tu do, ta duge: x> = x5 45 = 10,7119.

Bude 3: Kiém dinh:

Vi %2=7,6062 < 10,7119 = > nén ta chap nhan gia thiét H,,.

Két ludn: V6i mie y nghia 3%, khong c6 su phan biét vé so thich cia
khach hang doi vdi cac loai mau hang.

BAI TAP

Bai 1. Bé khao sat chidu cao X cua mot giéng cdy trong, ngudi ta quan sat mot
mau va cé két qua sau:

X(cm) | 95-105 | 105-115 | 115-125 | 125-135 | 135-145 | 145-155 | 155-165
Sbcay | 10 10 15 30 10 10 15

a) Ubc luong chidu cao trung binh cua gidng cdy trdng trén vai do tin cay
96%. Vi d6 tin cdy do, chicu cao trung binh t6i da cua giong cdy trong trén
la bao nhiéu? T6i thiéu 1a bao nhiéu?
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b) Néu mudn udc lugng chidu cao trung binh ctia giéng ciy trong trén véi do
tin cay 99% va do chinh xac 4 cm thi can phai diéu tra thém bao nhiéu cay
nira?

¢) Néu u6c lugng chiéu cao trung binh cua giéng cdy trong trén véi dd chinh
xac 4,58cm thi s€ dat dugc do tin cay la bao nhiéu?

d) Mot tai liéu théng ké cii cho rang chiéu cao trung binh cua giéng cay trong
trén 1a 127cm. Hay cho két luan vé tai liéu d6 véi muc ¥ nghia 1%.

e) Nhiing ciy trong co chiéu cao tir 135cm try 1én dugc goi 1 nhiing cay
“cao”. Hay udc lugng ti 1€ cay cao vai do tin cay 95%. Vi do tin cay do, ti
1¢ cay cao dat gia trj t6i da 1a bao nhiéu? Tbi thiéu 1a bao nhiéu?

f) Néu udc lwong ti 1& cdy cao véi do chinh xac 10% thi s& dat dwoc do tin cay
la bao nhiéu?

g) Néu u6c luong ti 1é cdy cao v6i do tin cdy 95% va do chinh xac 11% thi can
phai diéu tra thém bao nhiéu cay nira?

h) Trude day, ti 1¢ cdy cao cia loai cdy trong trén 1a 40%. Cac so ligu trén thu
thap dugc sau khi da ap dung mot k§ thuat mai. Hiy cho két luan vé k¥
thuat méi voi muc y nghia 5%.

i) Nhitng cdy trong c6 chiéu cao tir 105cm dén 125¢cm dwoc goi 1a nhing cay
loai A. Hay wéc luong chidu cao trung binh clia nhimng cdy loai A véi do
tin cay 95% (GS X c6 phéan phdi chuan).

j) Bing phuong phap méi, sau mot thoi gian ngudi ta thiy chiéu cao trung
binh cua nhiing cay loai A 1a 119,5cm. Hay cho két ludn vé phwong phap
m&i v6i mie ¥ nghia 1% (GS X ¢6 phan phéi chuan).

k) Gia sir X c6 phan phdi chuan. Véi do tin cay 95%, hiy woc lwong phuong
sai cia X trong hai truong hop :

a) Biét ky vong cua X 1a 130 cm.
B) Chua biét ky vong cua X.

1) Khi canh tac binh thuong thi phwong sai cua chiéu cao X 1a 300cm’. Hay
nhan dinh vé tinh hinh canh tac voi mirc ¥ nghia 5% (GS X c6 phéan phdi
chuan).

Bai 2. Dé nghién ctru nhu cAu ctia mot loai hang & mot khu vyce, nguoi ta khao
sat 400 ho gia dinh. Két qua nhu sau:

Nhu cau (kg/thang/hg) 0-1 [1-2 |2-3 |34 4-5 5-6 | 6-7 [ 7-8
S6 hd 10 |35 |86 | 132 78 31 |18 |10
Cho biét trong khu vuc c6 4000 ho.

a) Udc lugng nhu cau trung binh vé mit hang nay ctia toan khu vuc trong mot
ndm véi do tin cdy 95%.

b) Khi udc lugng nhu ciu trung binh v& mit hang nay cia toan khu vyc trong
mot nam, néu ta mubn dat dugc d6 tin cay 99% va do chinh xac 1a 4,8t§n thi
can khao sat & it nhat bao nhiéu ho gia dinh?

Bai 3. DBé khao sat chi tiéu X ctuia mot loai san phim cua xi nghiép I, nguoi ta
quan sat mot mau trong kho va cé két qua sau:
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X(cm) 11-15 | 15-19 | 19-23 | 23-27 | 27-31 | 31-35 | 35-39
SO spham | 8 9 20 16 16 13 18

a) Nhitng san phdm c6 chi tiéu X tir 19cm tré xudng duge goi 1a nhing san
phém loai B. Hay udc lugng ti 1€ san phém loai B véi d¢ tin cdy 92%.

b) Gia sir trong kho c6 1000 san pham loai B. Hiy udc lugng s san pham
trong kho v6i d9 tin cay 92%.

¢) Gia st trong kho c6 10.000 san pham. Hay uéc lwong sé san pham loai B
c6 trong kho véi dg tin cdy 92%.

d) Gia sir trong kho dé 1an 1000 san pham cta xi nghiép II va trong 100 san
pham 1y tir kho ¢6 9 san pham cua xi nghiép II. Hiy wéc lugng sd san phdm
cua xi nghiép I c6 trong kho véi d6 tin cay 82%.

Bai 4. Trai cdy cua mot chu hang duoc dung trong cac sot, mdi sot 100 tri.
Ngudi ta kiém tra 50 sot thi thay c6 450 trai khong dat tiéu chuan.

a) Ubc luong ti 18 trai khong dat tiéu chudn cua 16 hang trén v6i do tin cay
95%.

b) Néu mudn udc lugng ti 1¢ trai khong dat tiéu chuan voi do chinh xac 0,5%
thi s& dat dugc do6 tin cdy la bao nhiéu?

c) Néu mudn ude luong ti 1¢ trai khong dat ti€u chuén v&i d6 chinh xac 1% va
d9 tin cay 99% thi phai diéu tra thém it nhit bao nhiéu sot nira?

Bai 5. Dé biét s6 lugng céa trong hd 16n nguoi ta bat 1én 2000 con danh diu
xong rdi tha ching xudng hd. Sau d6 ngudi ta bit 1én 400 con va thiy c6 80
con dugc danh diu.

a) Véi do tin cay 95%, hay udc lugng s6 ca c6 trong ho.

b) Ubc luong s6 ca tdi da co trong hd vai do tin cay 96%.

¢) Ubc luong s ca i thiéu co trong hd vai do tin cay 94%.

Bai 6. Cho cac s6 liéu nhu Bai 1.

a) Gia st trung binh ti€u chuin cua chidu cao X 1a 125c¢m. Co thé khang dinh
rang viéc canh tac 1am tang chiéu cao trung binh ctia gibéng céy trong trén
voi muc y nghia 1% hay khong?

b) Gid sir trung binh tiéu chuin cua chidu cao X 1a 134cm. Co thé khang dinh
rang viéc canh tac lam giam chiéu cao trung binh ctia gidng cdy trong trén
v6i muc y nghia 2% hay khong?

¢) Sau khi ap dung phuong phap canh tac moi, ngudi ta thiy chiéu cao trung
binh cua céc cdy loai A 1a 114cm. Hay két luan xem phwong phap méi co
lam giam chiéu cao trung binh ctia cac cdy loai A hay khong véi muc y
nghia 3% (Gia st X ¢6 phan phdi chuan) .

d) Trudc day, chiéu cao trung binh ciia cic cay loai A 1a 120cm. Cac sd ligu
trén thu thap dugc sau khi di 4p dung mot ky thudt moi. Hay két luan xem
k¥ thuat méi c6 lam giam chiéu cao trung binh ciia céc cdy loai A hay khong
v6i mire ¥ nghia 2% (Gia sir X c¢6 phan phdi chuan).
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e) Sau khi 4p dung mot phuong phép san xuét, ngudi ta thiy ti 1é cac cay loai A
1a 35%. Hay két ludn xem phuong phap méi co 1am ting ti 1& cac cay loai A
1én hay khong v6i mue y nghia 2%.

f) Theo tai liéu théng ké, ti I¢ cay loai A la 20%. Hay xét xem hién nay viéc
canh tac c6 lam tang ti 1¢ cac cay loai A hay khong v6i muic y nghia 5%?

) Theo tai liéu cii, phuong sai cua chidu cao X 1a 250cm”. V&i mic ¥ nghia
5%, xét xem hién tai chiéu cao cta cay tréng 6 bién dong hon so voi trude
day hay khong (GS X c¢6 phéan phi chudn)?

h) Tru6c ddy, phuong sai cua chidu cao X 1a 350cm’. Céc s6 liéu trén thu thap
dugc sau khi da ap dung mot k¥ thudt mdi. V6i muc y nghia 5%, hay xét
xem k¥ thuat méi c6 1am chiéu cao ciia gidng cdy trong trén it bién dong hon
hay khong (GS X c6 phan phdi chuan)?

Bai 7. Bé khao sat duong kinh ciia mot chi tiét may nguoi ta kiém tra mot s6
san pham cta hai nha may. Trong két qua sau day, X la duong kinh ciia chi tiét
méy do nha may I san xuat con Y 1a duong kinh cia chi tiét may do nha may II
san xuat. Nhitng san phim c6 chi tiét may nho hon 19¢cm duge xép vao loai C.

X(cm) 11-15|15-19 | 19-23 | 23-27 | 27-31 | 31-35 | 35-39
SO0 san pham 9 19 20 26 16 13 18

Y(em) [ 13-16 | 16-19 [ 19-22 | 22-25 | 25-28 [ 28-31 | 31-34
S sanphim | 7 9 25 26 18 15 11

a) Co thé két luan ring duong kinh trung binh ctia mét chi tiét may do hai nha
may san xuit bang nhau hay khong voi mirc ¥ nghia 1%?

b) C6 thé cho rang dudng kinh trung binh ciia mot chi tiét may do nha may I
san xuét 16n hon duong kinh trung binh cia mot chi tiét may do nha may II
san xuat hay khong voi mirc y nghia 5%?

¢) Xét xem duong kinh trung binh ctia mot chi tiét may do nha méy II san xuat
¢6 nho hon duong kinh trung binh ciia mét chi tiét may do nha may I san
xudt hay khong véi mirc y nghia 2%?

d) V&i mirc ¥ nghia 4%, ti 1& san phim loai C do hai nha may san xuét co nhu
nhau khong?

e) Véi mirc ¥ nghia 3%, c6 thé cho rang ti 1& san pham loai C do nha may I
san xuat 1on hon ti 1& san phim loai C do nha may II san xuét hay khong?

f) Hay nhan xét vé y kién cho rang ti 1& san pham loai C do nha may II san
xuat nho hon ti 1¢ san pham loai C do nha may thir I san xuit véi mic y
nghia 5%?

Bai 8. San phdm san xuit ra trén mot day chuyén ty dong dugc dong goi theo
qui cach 3 san pham/hop. Vi mirc ¥ nghia 1%,  hay xet xem sO san pham loai I
¢6 trong mdi hop co phai 1a PLNN c6 phan phéi nhi thirc hay khong. Biét ring
khi kiém tra 100 hop nguoi ta thiy c6 75 hop ¢ 3 san pham loai I, 20 hop c6 2
san phém loai I; 5 hop c6 1 san phém loai 1.
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Bai 9. Qua sat trong mdt s6 ngdy vé sb tai nan giao thong X xdy mdi ngay &
mot thanh phé ta duoc sb lidu sau:

S6 tai nan X 0 (1 |2 |3 1[4 |>5
S6 ngay 10[32]46]35[20]13
Vi mic y nghia 1%, c6 thé xem s6 tai nan giao thong xay mdi ngay & thanh
phé trén 1a DLNN ¢6 phan phdi Poisson duoc hay khong?

Bai 10. Quan sat nang sut X cua mot giéng lta thir nghiém trén 100 thira
rudng ta cd két qua sau:

Ning suit (tin/ha) 8-9[9-10 ] 10-11 | 11-12 | 12-13 | 13-14 | 14-15
S6_thira 8 15 21 |23 16 9 8

Vi mirc y nghia 5% c6 thé xem ning suat X 1a DPLNN c¢6 phan phdi chuan hay
khéng?

Bai 11. Bang $6 1iéu diéu tra vé tinh hinh hoc tap cua 10.000 sinh vién cia mot
truong dai hoc nhu sau:

Gioi Kha Trung binh va kém

Nam 1620 2680 2500

Nt 880 1320 1000
Vi mic y nghia 5%, xét xem c6 su khac biét vé chit lugong hoc tip clia nam
va nir hay khong.

PAP SO

Bai 1. 1a) 127,2447cm - 134,7553cm; 134,1902cm; 127,8098cm
1b) 39 1c) 98,82%

1d) |z| = 2,1942 <2,58 = z,: Tai li¢u cili con phu hop.

1€) 25,65% - 44,35%; 42,87%; 27,13%

1f) 96,42% 1g) 0

1h) |z| = 1,0206 < 1,96 = z, : Lam thay dbi ti 1& cdy cao.

1i) 113,936cm - 118,064cm

1j) |z| = 3,5 > 2,492 = t¥ : Thay ddi chiéu cao trung binh céy loai A, theo huéng ting.

1ka) 254,7082(cm?) - 444,6121(cm?)

1kB) 253,9354(cm?) - 443,263 1(cm?)

1) 17, = 74,222 <7 = 109,662 < 129,56 = %> : Binh thuong.
2 2

Bai 2. 2a) 166,9584t4n - 180,5616t4n 2b) 1392.

Bai 3. 32) 10,43% - 23,57% 3b) 4261-95873¢) 1043- 2357

3d) 6795 - 18342.

Bai 4.42) 8,21%-9,79%  4b) 79,5% 4¢) 5.

Bai 5. 52) 8362 - 12437 5b) 12121 5¢) 8651.

Bai 6. 6a) z=3,2913 > 2,33 = z,,, : Tang chiéu cao trung binh.

6b) —z = 1,6457 <2,06 = 2y, : Khong lam giam chiéu cao TB.

6c)z=2>1,974= t,, : Lam giam chidu cao trung binh cay loai A.
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6d) —z=4>2,1715= ty,: Lam giam chiéu cao TB cay loai A.

6e) —z=2,0966 > 2,06 = z,,. Lam tang ti 1¢ cay loai A.

6f) z= 1,25 < 1,65 = zp,. Khong lam tang ti 1€ cay loai A.

6g) x> = 131,5995 > 124,3 = %2 : Chiéu cao bién dong hon.

6h) x> =93,9996 > 77,93 = % _ : Chidu cao khong it bién dong hon.
Bai 7. 7a) |z = 1,7188 < 2,58 =z, : Bang nhau.

7b) z=1,7188 > 1,65 = z;,: Clia nha may I san xuét 16n hon.

7¢) z=1,7188 < 2,06 = z,,: Khong thé xem ctia nha may Il nh6 hon.
7d)|z| = 1,6942 < 2,06 = z, : Nhu nhau.

7e) z=1,6942 < 1,88 = z,, : Cuia nha may I 16n hon.

7f) z=1,6942 > 1,65 = 75, : Clia nha may II nho hon.

Bai8. 7% =2,881 < 2 =9,21: X ¢6 PP nhi thic X ~B(3 ; 0,9).
Bai 9. y2=2,4592< 13,28 = Xi : X ¢ phén phéi Poisson.

Bai 10. x2= 1,9883 < 9,488 = xi : X ¢6 phén phéi chuén.

Bai11. »2 = 32,52 > »2 = 5,99: C6 su khac biét.
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