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4.3. KHOANG TIN CAY

© 4.3.1 Knéi niem
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Khai niém l

Sﬁyl

Xét mdt bién nglu nhién X véi 0 13 moét tham sb chua biét clia X (0 c6 thé 13 ky vong, phuong sai hoic ty
1&...). Tir bién nglu nhién nay ta Iap miu nglu nhién kich thudc n, Wx = (X1, Xa,..., X»). Khi d6, néu dinh
nghia dugc hai thong ké

@izgi(Xth,...,Xn), 7::1,27
sao cho, v8i mét sb v 16n gﬁn 1 cho trudc, v c6 thé& 13 0,95; 0,99: 0,995 ..., ta thu dugc hé thic
P(61<0<65) =1,
thi, ta d3 x4y dung dugc mot udc lugng khodng cho tham sb 0 va
@ Khoang ngiu nhién (@1;@2) dugc goi 13 khodng tin cdy cho tham sb 6.
@ ~ dugc goi la db tin ciy cla udc lugng khoang.

@ O, — O dugc goi 13 db dai ciia khoang tin ciy.

Thuc hién mét phép thir dbi véi mAu nglu nhién Wx = (X1, X2, ..., X,) ta thu dugc miu cu thé
Wa = (z1,x2,...,2Tn), tir d6, tinh dugc cac gi tri clia ©1 va B2, ky hiéu 13 6, va 62. Nhu vay, cé thé& nhan dinh
tham s 6 n3m trong khoang (61, 6-).
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Khai niém l
sl

Sami

Cac can ©1 va O, phu thudc vao m3u ngu nhién Wx = (X1, X2, ..., X,) nén ching I3 cic bién ngiu
nhién.

Déi khi ta chi quan tam dén gia tri 16n nh4t hay gia tri nhé nhit clia tham s8. Vi du, xét hai két luan sau:
“V&i xac sult 95% thi chiéu cao trung binh clia ngudi Viét Nam nhd hon 168 centimét’.

“V&i xéc sult 95%, chidu cao trung binh cda sinh vién Dai hoc Bach khoa Ha N&i I6n hon 165 centimét”.
G Két luan tha nhét, véi do tin cdy 95% thi chiéu cao trung binh ciia ngudi Viét Nam n3m trong khoang
(0;168) va ta chi quan tam d&n gia tri 16n nhit. O két luan thi hai, véi db tin cay 95% thi chidu cao trung
binh cla sinh vién Dai hoc Bach khoa Ha N&i thudc khodng (165;+00) va ta chi quan tdm dén gid tri nho
nhat. Cac khodng tin cdy dang nay dugc goi la khodng tin cdy mét phia.

Khoang tin cdy ma chi quan tdm dén can trén duoc goi la khodng tin ciy tréi.
Khodng tin cdy ma chi quan tdm téi cin dudi dugc goi la khodng tin cdy phai.

Khoang tin cdy ma ta quan tdm tdi cad hai can (trén va dudi) dugc goi la khodng tin cdy hai phia.

Trong trudng hop cac can trén, can dudi dbi xding qua udc luong diém clia tham sb thi ta c6 khodng tin cdy
déi xting.
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4.3. KHOANG TIN CAY

e 4.3.2 Khoang tin cay cho ky vong
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l

Bai toan s

Bai toan 1

Gi4 si bién ngau nhien X ~ N (u;0?) véi ki vong E(X) = p chua biét can uéc lugng. Tit bién ngdu nhién
X, lap mau ngdu nhien Wx = (X1, Xo,..., X,) kich thuéc n va xét bai toan tim khodng tin cay cho u dya

trén cac quan sat Wy = (z1, %2, ..., %n).

# Ta xét cac trudng hop sau diy
@ Phuong sai V(X) = o2 d3 biét.
@ M3u kich thuéc 16n.
@ Phuong sai V(X) = o” chua biét.
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Khoang tin ciy d6i xitng cho ky vong, phuong sai da biét a

@ Vi X ~ N(y;0?), nén
X -

T B~ N(@0;1). (38)

Z =

@ Ky hiéu z, /- 13 gid tri téi han miic /2 sao cho dién tich mién gidi han bdi dudng cong chusn, truc hoanh
va bén phai z,/, 13 a/2. Khi dé,

X —
P(—za/2<Z<za/2):1—a hay P(—Za/g_ <za/2):1—a

(xem Hinh 7).
@ Suy ra,

<p<Xtzp)=1-a (39)
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Khoang tin ciy d6i xitng cho ky vong, phuong sai da biét 1

sam

—Za/2 0 fa)2 z

Hinh 7: P(—24/2 < Z < zop2)=1—a
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Khoang tin ciy d6i xitng cho ky vong, phuong sai da biét l

SAMl
Dinh Iy 8
Néu X 1a k¥ vong miu ciia mau ngdu nhien Wx = (X1, X2, ..., X,,) kich thuéc n 14y tit bién ngdu nhien
X ~ N(w;0?) v6i 0® da biét, thi khoang tin cay déi xting cho u véi do tin cay 1 — a dugc cho bai
— o
X —20p0—<S u<X +2,0— (40)
/ \f / \F

& day, za/2 la gié tri t6i han mic «/2 clia phan phoi chudn dugc xac dinh tit he thic D(20)2) =1 — /2.

Khi c6 miu cy thé Wx = (z1,22,...,Tn), ta tinh duge gia tri cu thé T ciia X va nhan dugc khoang tin cay
dé6i xitng cho u 13

v
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Khoang tin ciy d6i xitng cho ky vong, phuong sai da biét el

SAMI

Vi du 25

Trong lugng (gam) clia mot loai sdn phdm 1a bién ngiu nhién X cé phan phdi chudn véi do léch tieu chuan
la 6 gam. Can thit 36 sin pham loai nay ta thu dugc két qua sau:

177 165 152 174 159 166 160 152 162 175 158 169

166 162 181 168 170 150 173 164 167 177 167 175

165 182 166 158 166 170 168 165 160 160 169 166

a) V6i do tin cay 1 — a = 95%, hay tim khodng tin cay déi xing cho trong ludng trung binh ctia loai san
] y y g y g g lugng trung
pham néi trén.

b) Néu yéu cau do tin cay 1a 99% thi két qua thé ndo?
I
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Khoang tin ciy d6i xitng cho ky vong, phuong sai da biét l

Gidi.

(a)

sam

Day 13 bai toan uéc luong bing khodng tin cdy dbi xiing cho ky vong E(X) = u clia bién ngiu nhién gbc
X ~ N (p;0?) véi o0 = 6.

V6i d6 tin cdy 1 — o = 0,95, ®(2q/2) = P(20,025) = 0,975. Suy ra 20,025 = 1, 96.
Tir sb liéu d3 cho, kich thuéc m3u n = 36, trung binh m3u T = 166,22 (gam), 4p dung (41), suy ra khoang
tin cay dbi xing cho trong luong trung binh cia san pham véi d tin cay 95% I3

166,22 — 1,96 x

< 1< 166,22 + 1,96 x
V36~ T

6
V36
hay

164,26 < p < 168,18.

Nhu vay, dua trén dit liéu mAu, trong lugng trung binh cla loai san phém néi trén tir 164,26 gam dén
168,18 gam.

Vién Toan ting dung va Tin hoc (HUST) MI2020-CHUONG 4 — MUC 4.3 SAMI.HUST - 2023 11/88



Khoang tin ciy d6i xitng cho ky vong, phuong sai da biét ey

sam

(b) Néu yéu ciu db tin cay 1 — o = 99%, Zaj2 = 20,005 = 2,58.

Khodng tin cdy cho trong lugng trung binh clia sdn pham véi db tin cay 99% I3

6 6
166,22 — 2,58 x —— < pu < 166,22 + 2,58 X ——
V36 =1 V36

hay
163,64 < p < 168, 80.

#
@ Trén cling mét mAu dit lidu, néu d6 tin cly cang I6n thi dd dai cla khodng tin ciy cang I6n.

@ Khéng thé viét P(164,26 < pu < 168,18) = 0,95 vi db tin cay gin véi khoang tin cdy ngiu nhién chit
khéng gin v&i m3u cy thé. Hon nifa vi x 13 mét hing s& nén né chi c6 thé thudc hodc khéng thudc khodng
(164,26; 168,18) nén (164,26 < u < 168, 18) khdng phai 13 su kién ngu nhién.
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Sai s6 clia udc lugng. Kich thudc miu tq

@ Gi sl 0 13 mdt tham sb ciia tdng thé va © = g(X1, Xa,..., X,,) 13 mét ham uéc lugng diém cho 6 dua
trén m3u ngiu nhién Wx = (X1, X2, ..., X,,) kich thuéc n.

@ Chotruécsbe>0va1—a € (0;1), ta ndi ring © cé sai sb  v6i d6 tin cdy 1 — a néu
P(j0-8|<e)>1-a. (42)

@ Né&u kich thuéc m3u n cang 16n thi sai sé cang nhé. Tuy nhién kich thudc m3u cang 16n thi nha nghién ciu
cang ton nhiéu thdi gian, tién bac va cong siic cho viéc thu thip di liéu.

@ Bai toan dit ra 13 cAn chon kich thuéc m3u tbi thiéu I3 bao nhiéu dé di dat dudc sai sb mong mubn.
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Sai s6 clia udc lugng. Kich thudc miu ul

sam

@ Gi3 st v6i db tin cdy 1 — o cho trudc, ta mubn cé udc luong cho gid tri trung binh p véi sai sb khéng qua e.
Néu X ~ N (u;0%) véi o da biét thi

P(IX—p € 20p=) =1-a. (43)

7

@ Do dé néu n théa man za/zﬁ < ¢ hay tuong ducng véi

0'2(2a 2)2
n27€2/ (44)
thi B B .
— < > — < — ) =1—-q.
P(IX-pl<e) > P(IX m_za/gﬁ) 1-a

@ Ta s& chon kich thuéc m3u n 13 sb nguyén ducng bé nhit théda man diéu kién (44) thi sé dat dugc sai sb
mong muon véi do tin cdy 1 — a.
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a udc luogng. Kich thudc mau 1

sam

<

Sai so c

sl
@ D¢ dai khoang tin cdy dbi xiing trong (41) 1a 2z,/50/+/n. Nhu vay, néu st dung T dé€ udc lugng i, th sai
s6 |Z — | nhé hon hodc bing e = z,,/20/+y/n Véi db tin cay (1 — o).
@ V4i phuong sai o2 da biét khéng d6i va db tin cdy 1 — a khéng di thi gid tri 2,/ khéng déi, do d6 sai sb
clia uéc lugng chi phu thudc vao kich thuéc miu n.
Vi du 26

Trong Vi du 25(a), sai s6 clia udc lugng la

6
€=1,96 x — =1, 96.
V36
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Sai s6 clia udc lugng. Kich thudc miu el
Vi du 27

Can mot kich thuéc mau 1a bao nhigu néu muén uwée lugng khodng tin cay cho p trong Vi du 25 vé6i do tin
cay 95% va sai s6 clia udc lugng la 17

Giai.
@ Tacbe=1,0=06, zq/2 =1,96. Tir (44),

2 2
. 6°(1,96)

>~ = 138,2976.

@ Nghia |3 ta phai can ft nhit 139 s3n pham. Tuy nhién, vi ta d3 cin 36 s3n pham, nén thuc té cin can b3
sung thém 133 sdn pham nifa.
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Khoang tin cdy mot phia cho ky vong, phuong sai da biét 1

sam

@ Tacé

P(f/\_/lﬁl Sza) =1—a hay P(M>Y—za%) =1-a.

@ Tuong tu,

P(f/\_/g >—z&) =1—a hay P(,u<Y+za%) =1—-a.

@ Tuir dé ta cb cobng thic x4c dinh khodng tin cdy mét phia cho ky vong E(X) = u nhu sau.
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Khoang tin cdy mot phia cho ky vong, phuong sai da biét el

sam

Dinh Iy 9

Gid st X 1 trung binh miu ctia mau ngdu nhien Wx = (X1, Xo, .

.., Xy,) kich thuée n 13y tir tdng thé phan
phéi chudn véi phuong sai 1a o2. Khi do,

@ Khoéng tin cay trai cho p véi do tin cay (1 — «) 1

—00 < <X + 24 g

o 45
- (45)
@ Khoang tin cay phai cho p véi do tin cay (1 — ) la

X—za%§u<+oo, (46)

& day, 2z 1 gia tri t6i han mic « ciia phan phdi chuan duge xac dinh tit he thic ®(z,) = 1 — a.
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Khoang tin cdy mot phia cho ky vong, phuong sai da biét 1

sam

Dinh Iy 9 (tiép theo)

Khi c6 miu cu thé W, = (z1, z2,

...,Zn), ta tinh dugc gia tri cu thé  ctia X va nhan dugc khoang tin cay
mot phia cho p tng v6i mau nay.

@ Khoang tin cay trai cho p la
—oo<,u§f+za%. (47)

@ Khoang tin cay phéai cho u 1a

E—zaﬁ§u<+oo. (48)
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Khoang tin cdy mot phia cho ky vong, phuong sai da biét ey

SAMI

Vi du 28

Véi sb lieu trong Vi du 25, v6i do tin cay 99% hay tinh can trén ctia khodng tin cay phai dua vao sb lieu da
cho.

Giai.
@ Day I3 bai todn udc luong khodng cho ky vong clia tdng thé phan phéi chuin, phuong sai d5 biét bing
khodng tin cdy mot phia (khodng tin cdy phai).
@ V36i d6 tin cdy 1 — o = 99% suy ra ®(zo) = ®(z0,01) = 0,99. Suy ra zp,01 = 2,33 (xem Hinh 8).
@ Gia tri bé nhit cho trong luong trung binh I3

T — 20-0 — 166,22 — 2,330 — 163.89.

vn V36

@ Nhu vay, véi d6 tin cly 99%, ta tinh dugc cin trén cla khodng tin ciy phai 13 163,89 gam.
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Khoang tin cdy mot phia cho ky vong, phuong sai da biét 1

sam

0 2,33 P

Hinh 8: Gia tri z, vdi do tin cdy 99%
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Truong hop mau kich thudc 16n el

sam

Ta s& xem xét khoang tin cdy cho E(X) = p trong trudng hop khéng cin gia thiét phan phdi chuin cia bién
ngau nhién gbc X.

@ Gia st miu nglu nhién Wx = (X1, X2,...,X,) kich thuéc n dugc thanh 13p tir bién ngiu nhién gbc X
clia tdng thé c6 ky vong p va phuong sai o chua biét.
@ N&u kich thuéc miu n I6n, thi theo Dinh ly gidi han trung tam,
X —
z=2"F
o/\/n

@ Do d6 ta c6 thé st dung két qua phan trén dé xay dung khoang tin cdy cho p. Tuy nhién, vi o chua biét, khi
n da 16n ta cb thé thay o bdi d6 Iéch tiéu chuin hiéu chinh S ma it lam anh hudng dén phan phdi cla Z.

xAp xi phan phdi chuin tic N(0;1).
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Khoang tin ciy d6i xitng cho i véi miu kich thudc n 16n 1

S&MI
Dinh ly 10
Khi n du 16n thi
Z = r?/g xap xi phan phdi chuan tic A(0;1). (49)
Khi do,
IS] — S|
X_Za/QWSMSX"'Za/Q% (50)

1& khoang tin cdy méiu 16n cho p véi do tin cay 1 — a. o
Khi c6 mau cu thé W, = (z1,z2,...,o,) ta tinh dugc cac gia tri cu thé T ctia X va s clia S va xéac dinh
duge khodng tin cay dbi xing cho p 1a

7 (51)

v
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Khoang tin ciy d6i xitng cho i véi miu kich thudc n 16n 1

sam

# Néi chung kich thuéc m3u n nén it nhit 13 40 dé sit dung két qua nay mét cich dang tin cay. Dinh Iy gii han
trung tdm thudng dp dung cho n > 30, nhung kich thuéc m3u 1én hon dugc khuyén nghi & day vi viéc thay thé o
bing S din dén sy thay déi trong két qua clia Z & (49).
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Khoang tin ciy d6i xitng cho i véi miu kich thudc n 16n 1

sam

Vi du 29

Dé wéc lugng trong luong trung binh clia mot loai san pham do mdt may san xudt, ngudi ta can thit ngiu
nhien 100 sin pham loai nay va thu dugc két qua sau:

Trong lugng (gam) | 40 —42 | 42 —44 | 44 — 46 | 46 — 48 | 48 — 50 | 50 — 52
S6 san pham 7 13 25 35 15 5

Hay uéc lugng trong lugng trung binh cla loai sin pham néi trén bing khodng tin cay déi xtng véi do tin
cay 95%.

v
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Khoang tin ciy d6i xitng cho i véi miu kich thudc n 16n ey

sam

Gidi. Goi X la trong lugng cla loai san ph:’gm trén, trong lugng trung binh cla san phé‘;m Ia E(X) = u chua biét,
can udc lugng. Day 13 bai todn uéc lugng khodng clia ky vong clia bién ngiu nhién chua biét phan phdi xac suit
va phuong sai chua biét, kich thuéc mau n = 100 dd I6n. ST dung Dinh ly 49 nhu sau:

@ Chon théng ké Z = % Vi n =100 di 16n, nén Z x4p xi N(0;1).
@ Ap dung khoang tin ciy dbi xiing (49) cho y, véi Zay2 = 20,025 = 1,96, T = 46,06 va s = 2,48 ta nhan
duoc 2,48 2,48
46,06 — 1,96 x — <1 <46,064+ 1,96 x —
/100 K 1100
hay

45,573 < p < 46, 546.

@ V4i db tin cay 95%, trong luong trung binh cha loai san pham trén 13 tir 45,573 gam dén 46,546 gam.
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Khoang tin cdy mot phia cho i v8i miu kich thudc n 16n 1

sam

#1 V&i cac 13p ludn nhu d3 trinh bay & trén, khi c6 mu cu thé W, = (21, z2, .

.., Zn), ta tinh dugc T va s va
nhin dugc cc khodng tin cdy trdi va phai cho p lan lugt la:

—oo<u§f+za% (52)
va
E—za%§u<+oo. (53)
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Khoang tin ciy d6i xitng cho ky vong, phuong sai chua biét ul

sam

@ Tir X I1ap mét m3u nglu nhién Wx = (X1, Xa, ..., Xy) kich thuéc n. Nhu d3 biét,
X—p
S/\v/n

@ Tuong tu cach 1am véi trudng hop o d3 biét, thay o bdi S va phan phéi chuin bdi phan phéi Student, ta cé
(xem Hinh 9),

T= ~t(n —1).

P(ftoz/Z;nfl < T < ta/?;nfl) =1- Q,

hay

X—p
P(—ta Il .n,):1— .
/25 I_S/\/ﬁ_ /2m—1 «
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Khoang tin ciy d6i xitng cho ky vong, phuong sai chua biét ul

sam

a/2
. °

_ta/2;n—1 0 ta/Z;n—l t

Hinh 9: P(_ta/2;n—1 < T < ta/Q;n—l) =1—«

Vién Toan ting dung va Tin hoc (HUST) MI2020-CHUGNG 4 — MUC 4.3 SAMI.HUST - 2023 29/88



Khoang tin ciy d6i xitng cho ky vong, phuong sai chua biét ul

sam

@ Tur dé,
P(Y—t S <X 4t i)—1—04 (54)
a/2n—1 Nk S a/2mn—1 Jn = .
@ Khi c6 m3u cu thé kich thudc n, ta tinh dudc T va s va tir d6 tim dugc khodng tin cdy cho p véi d6 tin cdy
1-—a.
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Khoang tin ciy d6i xitng cho ky vong, phuong sai chua biét ey

sam

Dinh Iy 11

Néu X va S la trung binh mau va d6 léch chuan hiéu chinh miu ctia mot méiu ngiu nhien kich thuée n,
Wx = (X1, Xa, ..., Xn), dugc chon tit bién ngiu nhién X c¢6 phan phéi chuin véi phuong sai o chua biét,
thi khodng tin cay déi xing cho p véi do tin cay 1 — « 13

X —t

p <X +tase (55)

S
a/2;n— 1\/— = ,n—l%a
& day, ta/2;n—1 12 gid tri t6i han mic /2 clia phan phdi Student véi n — 1 bac tu do.
Khi ¢6 mau cu thé W, = (z1, 22, ...,zs) kich thude n, ta tinh duge T cia X va s ciia S va xac dinh duge
khoang tin cay ddi xting cho u 1a

_ S _ S
x_ta/Q;n—lﬁ §M§$+ta/2;n—1%' (56)
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Chon kich thuéc miu

SQ‘MI
@ Tuong tu nhu muc trudc, ta cé
P(|X — il Stajon—t 7) =l-a

@ Do dé, néu n thdéa man s

ta/2;n—1% <e

hay tuong duong véi
S (ta/Q;nfl)
nz—=3 (57)

thi ta sé c6
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Chon kich thuéc mau L} |

sam

@ Ta khéng thé tim n théa man (57) vicd s va ty on_1 déu phu thudc vio n.

@ Tuy nhién, khi s& bac tu do 16n thi to 0,1 V3 24/2 gdn nhu nhau, vi vy ta c6 thé chon n thda man

sz(za/g)2

e (58)

@ Nhu vy, néu tim dugc wéc lugng cho s thi ta sé tim dugc n tur bAt dgng thdc nay.

@ Ngudi ta thudng 14y mét m3u so bd kich thudc n di 16n (n > 30) dé tinh s rdi sau d6 tim n tir bat ding
thirc (58).
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Chon kich thuéc mau ol

saw

Vi du 30

Ta muén xay dung mot uéc lugng véi do tin cay 95% va sai s6 2 dam cho van tdc trung binh cta 6 to trén
dudng cao téc. Mot mau didu tra so bd véi ¢6 mau n = 50 cho ta s = 9 dam. Héi can ldy mau ¢ t6i thidu 1a
bao nhieu dé dat duge sai s6 va do tin cay da dat ra.

Gidi.
@ Tacbe=25=91—a=95% nén z,/» = 1,96. Tir bit ding thiic (58) ta c6

52(za/2)2 9%(1,96)>
> =
g2 22

=77,79.

@ Nghia I3 ta phai I3y c& m3u it nhit 13 78. Tuy nhién vi ta d3 c6 m3u so bd véi ¢3 50, nén thuc ra ta chi can
bd sung thém 28 quan st nita.
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Chon kich thuéc mau 1

sam

a)

@ Viéc lay mau so bo dé tim s 1a hop 1y vi ta biét ring s hoi tu dén o khi n — oo, do d6 khi n 16n thi céac
gia tri ctia s kha “6n dinh” vi “gan” o.

@ Trong vi du trén, phuong sai ciia tdng thé dit lieu duge udc lugng théng qua do phan tan ciia miu so
bo. Ta cling ¢6 thé udc lugng phuong sai cia téng thé dit lieu theo nhiing cach khac.
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Chon kich thuéc mau el

sam
Vi du 31

Ta mudn uéc lugng sé6 nam di hoc clia nhitng ngudi trudng thanh trong mot ving véi do tin cay 95% va sai
s6 khong qua mot nam thi can 14y mau t6i thiu la bao nhieu?

Giai.
@ Tacbe=1,1—a=295% nén z,/2 = 1,96.
@ D& udc luong phuong sai clia tdng thé dif liéu, ta nhan thiy ring sb nim hoc dao déng tir 0 dé&n 18. Néu
phan phdi clia s6 ndm di hoc Ia phan phdi chuin thi hau hét cic gia tri quan sat sé thudc khoang
(0 — 30; 1+ 30). Khodng nay cé d dai 60 do dé ta dung udc lugng 60 = 18 hay o = 3. Tir d6 ta tim dugc

3%(1,96)?

n >SSt = 34,5744

@ Ta ciing c6 thé doan ring sb nim hoc khdng thé qué 24 va do dé dé lach tidu chuin o khéng thé qua 4 dé
¢ udc lugng thd vé o tir d6 tim n.
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Khoang tin cdy mot phia cho ky vong, phuong sai chua biét ul

S&MI
Bing cich xdy dung tuong tu nhu trén, khi cé m3u cu thé W, = (z1,22,...,2zn) kich thudc n, ta tinh dugc gia
tri cu thé T cla X va s cla S va xiy dung dugc cic khodng tin cdy mét phia cho p.
@ Khodng tin cdy trai cho p la
s
—0 < U <T+tan-1—; 59
HSTHtan-1 70 (59)
@ Khoang tin ciy phai cho u la
T — tamfli < p < oo, (60)

N

trong d6, ta;n—1 13 gid tri t6i han mic « cla phan phéi Student véi n — 1 bac tu do.
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Khoang tin cdy mot phia cho ky vong, phuong sai chua biét el

Vi du 32

Dé kiém tra sy chinh xac cla hé théng déng géi tu dong céc bao gao khi xuit khau tai mot nha may, ngudi
ta da chon ngu nhién 16 bao va tinh dugc trong lugng trung binh 13 49,75 kg va do lach tieu chudn hicu
chinh méu 1a 0,5 kg. Gia thiét ring trong lugng ctia nhitng bao gao cé phan phdi chuan. Véi do tin cay 95%
c6 thé khéng dinh trong lugng trung binh clia bao gao cao nhéat 1a bao nhiéu? Duya trén két qua thu dugc c6
thé khing dinh vé trung binh cac bao gao da bi déng thiéu hay khong néu biét ring trong lugng chuan moi
bao 1a 50 kg.
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Khoang tin cdy mot phia cho ky vong, phuong sai chua biét ey

sam

Gidi. Goi X 1a trong lugng céc bao gao dugc déng géi ty dong, X ~ N (u;0?) véi o chua biét. Day 13 bai toan
u6c lugng bang khodng tin cdy mét phia cho ky vong E(X) = i clia clia bién ng3u nhién c6 phan phbi chuan,
phuong sai chua biét, m3u kich thuéc n = 16 < 30.

@ Vi db tin cdy 95% suy ra ta;n—1 = to,05;15 = 1, 75.
@ Ap dung (59), khodng tin cdy cin tim 13

0,5

0<p<49,7541,75 x
= V16

hay
0 < pu < 49,97.

@ V6i db tin ciy 95% gid tri I6n nhit cho trong lugng trung binh clia cdc bao gao la 49,97 kg. Ta cé thé
kh3ng dinh v& trung binh cic bao gao d3 bi déng thiéu.
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4.3. KHOANG TIN CAY

© 2.3.2 Khoang tin cay cho phuong sai
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Khoang tin ciy cho phuong sai el

Bai toan 2
Gi4 st bién ngau nhién X ~ N (u;0?) véi phuong sai V(X) = o2 chua biét. Lap mot mau ngiu nhien
Wx = (X1, Xa,...,X,) kich thuéc n. Bai toan dit ra la hay tim khoang tin cay cho phuong sai o® dya trén

s6 lieu quan sat Wy = (w1, T2, ...,Tn).
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Khoang tin ciy hai phia 1

SLMI
@ Theo Dinh ly 22 (Chuong 2), théng ké

2 (n — 1)52 2
X ="z X (n—1).
Dai lugng nay goi la dai lugng xoay, né gitp ta cé thé tra cliu cac gia tri t&i han tir bang phan phdi Khi-binh
phuong.

@ Khi d6, ta c6 thé viét (xem Hinh 10)
P(X%—Q/Z;n—l < X2 < Xi/2m_1) =1-a.
Hay
P(X%*Q/Q;nfl < (n—0721)52 < Xi/g;n,l) =1-a.

@ Tur day suy ra

P(M§02<M)=17Q. (61)

p) =S5
Xa/2:n—1 Xi—a/2;n—1
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Khoang tin cdy hai phia

2 2
O X1—a/2;n—1 Xa/2im—1 y2

Hinh 10: P(x3_, 5.0 1 < X° < X2j2m 1) =1—a
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Khoang tin cdy hai phia ol

SAMI

Dinh Iy 12

Néu S? 1a phuong sai higu chinh mau ctia mau ngdu nhien Wx = (X1, X, ..., X,,) kich thuéc n chon tit bién

ngau nhién X phan phdi chudn véi phuong sai o chua biét, thi khoang tin cay cho o2 véi do tin cay 1 — o la
-1)5? —1)5?

a/2n 1 X1—o/2;n—1

& day, X2 a1 VA X3 _a/2m_1 12 céc gid tri t6i han mic a/2 vA 1 — a/2 tuong ting ciia phan phdi Khi-binh
phuong véi n — 1 bac tu do.

Khi c6 mau cu thé W, = (z1,z2,...,z,) kich thudc n, ta tinh dugc gia tri s> ctia S* va xac dinh duge
khoéng tin cay hai phia cho phuong sai la
=l 2 (=T (63)
Xa/Z;n—l Xl a/2n—1

v
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Khoang tin cdy hai phia l

sam

Vi du 33

Trong lugng ctia mot loai sdn phdm tuan theo luat phan phéi chudn. Can thi trong luong cia 10 san pham
ta dudc két qua tuong ting (gam)

46,4; 46,1; 45,8; 47,0; 46,1; 45,9; 45,8; 46,9; 45,2; 46,0

V6i do tin cay 95% hay tim khoang tin cay cho phuong sai ciia trong lugng san pham.
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Khoang tin cdy hai phia ol

SAMI

Gidi. Goi X la trong lugng san pham, X ~ N(u;0?). Phuong sai chia trong lugng san pham 13 V(X) = ¢ chua
biét, cAn uéc luong. DAy I3 bai toin udc luong khoang ciia phuong sai clia bién ngiu nhién phan phdi chuin.

@ V&i o = 0,05 va sb bac tu do n — 1 = 9 ta nhan duoc Xa/Qm_l = X0,025;9 = 19,023 va
X%—Q/Z;n—l = Xg,975;9 =2,7.
@ Tu dir liéu bai ra, tinh

2 _ )2 _ 2
2_nXw (X )" _ 10x21273,12 — (461,2)” _ 0, 2862.
n(n —1) 10x9

@ Do d6, khoang tin cdy cho o2 véi d6 tin cay 95% la

9 x 0, 2862 5 _ 9x0,2862
— << ———
19,023 — - 2,7

hay
0,1354 < o < 0, 9540.
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Khoang tin cdy mét phia el

S&MI
Tuong tuy nhu trén, khi c6 miu cu thé W, = (x1,22,...,x,) kich thuéc n, ta tinh dugc gis tri s> clhia S? va xac
dinh dugc khodng tin cdy mét phia cho phuong sai.
@ Khodng tin cly trai cho phuong sai la
2 _ (n—1)s
O0<o” < I — (64)
an—1
@ Khodng tin cdy phai cho phuong sai la
—1)s?
1215 <52 < too, (65)
lea;nfl

S day Xi;n—l va X%—a;n—l I3 cic gia tri t6i han mdc o v 1 — o tuong tng cha phan phdi K hi-binh
phuong véi n — 1 béic tu do.
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Khoang tin ciy cho dé léch chuin

#) Lay can bac hai cac can trong cic khodng tin cdy cho phuong sai ta sé thu duge cac khodng tin cay cho
cac do lech chudn.
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4.3. KHOANG TIN CAY

o 4.3.3 Khoang tin cdy cho ty lé
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Bai toan l

sam

Bai toan 3

Ta xét mot téng thé ma mbi ca thé ¢ hodc khong c6 dau hieu A nao dé. Goi p 1a tj 16 ca thé c6 dau hieu A
trong tdng thé, thong thudng p chua biét. Dy trén mot mau duge chon ngdu nhien, hay tim khoang tin cay
cho p véi do tin cay 1 — a cho trude.
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X4p xi phan phbi chuan cho ty 1é ol

sam

@ Xay dung mét m3u nglu nhién kich thudc n tir mot t8ng thé kich thudc 16n (c6 thé 13 v6 han) va goi X
(< n) 12 sb ca thé c6 dAu hiéu A trong n ca thé dugc chon. Khi d6, P = X/n |13 mét uéc lugng diém cho p.
Néu p khéng qua gan 0 hoic 1 thi ta cé thé xay dung uéc luong khodng cho p dua trén phan phbi miu cla

P.

@ Chay ring n va p la céc tham sb cua phan phbi nhi thiic va Pla théng ké xap xi phan phbi chuin vd|
E(P) =pva V(P) = p(1 — p)/n nu n di 16n. Théng thudng, dé€ 4p dung dugc x4p xi ndy, ta yéu ciu np
va n(1 — p) 16n hon hoc bing 5.
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X4p xi phan phbi chuin cho ty I&

Dinh Iy 13

Néu n dt 16n thi phan phdi ctia thdng ké

~

X—-np  P-p

= = 66
Z /np(1 —p) \/p(ln—p) (66)

xap xi phan phdi chuan tic A(0;1).
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Khoang tin ciy d6i xing 1

S&‘MI
e D& xay dung khodng tin cdy cho ty 1& p, tir Dinh ly 13,
P(Za/z <ZzZ< Za/z) ~1-—a.

@ Do dé

P

P(Za/2 < P < Zoz/2) ~1-— P
p(1—p)
hay
~ 1— ~ 1—
P(P =z p(nip)gngJrza/z 7%)%1—04. (67)
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Khoang tin ciy d6i xing 1

sam

#o
@ Dai luong /p(1 — p)/n trong cong thic (67) dudc goi 13 sai sb tidu chuin ciia ham uéc lugng diém P.

@ Ta thy cin trén vi cin dudi clia khodng tin ciy trong céng thiic (67) chira tham sb p chua biét. Tuy nhién,
ta c6 thé dung P dé thay thé& cho p va nhan dugc

- P ~ P(1-P
—za/gﬂ SPHzop\|— Nl—a (68)
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Khoang tin ciy d6i xing Y |

SAMI

Dinh Iy 14

Néu P 1a ty 1& cAc quan sat trong mot mau ngiu nhién kich thude n, thi xap xi khoang tin cay cho ty 1é p
clia tong thé véi do tin cay 1 — o 1a

= P1-P = P1-P
P_za/2 %<])§P+2a/2 %: (69)

& day, za,2 la gid tri t6i han mic a/2 cla phan phdi chuan.
Khi c6 miu cu thé, ta tinh duge gia tri cu thé p cia P va nhan duge khoang tin cay déi xing clia ty lé p:

_Za/2\/ 1_ S S Zoz/2\/ 1_ (70)

v

# Vi p chua biét nén ta khéng kiém tra dugc didu kién np > 5 va n(1l — p) > 5. Trong thuc hanh ta ding céc
diéu kién np > 5 va n(l —p) > 5.
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Khoang tin ciy d6i xing 1

Vi du 34

Diéu tra nhu cau tiéu ding loai hang A trong 100 ho gia dinh & khu dan cu B thay 60 ho gia dinh c6 nhu
cau loai hang trén. V6i do tin cay 1 — a = 95% hay tim khodng tin cay ddi xing ctia ty 1& ho gia dinh c¢6 nhu
cau loai hang d6. Giai thich két qua thu dugc.

Giai. Goi p la ty 1é hé gia dinh & khu dan cu B ¢é nhu cAu mat hang A. Kiém tra diéu kién

np =100 x 0,6 = 60 > 5 va n(1 — ) = 100 x 0,4 = 40 > 5. Day I bai todn udc lugng khoing cho ty I trudng
hop mau kich thuéc n da 16n.

Vién Toan ting dung va Tin hoc (HUST) MI2020-CHUONG 4 — MUC 4.3

SAMI.HUST - 2023 56 /88



Khoang tin cay d6i xiing a

) Ap dung khodng tin ciy dbi xtng (70), trong d6 z4 /2 = 20,025 = 1, 96.

@ Véin =100, z =60, p=x/n = 0,6, suy ra khodng tin cdy cin tim I3

0,6 x 0,4
100

0,6 x 0,4

0,6 —1,96 100

<p<0,6-1,96

hay
0,504 < p <0,696.

@ Vay ty I8 hd gia dinh & khu dan cu B c6 nhu ciu loai hang A 13 tir 50,4% dén 69,6% véi dé tin cay 95%.

Vi moi gia tri trong khoang tin cay ndy d&u nhd hon 70% nén ta ciing c6 thé khing dinh ring c6 it hon 70% hé
gia dinh cé nhu ciu m3t hang A.
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Chon kich thuéc miu

@ Tacéd

@ Do dé, néu n théa man

hay tuong duong véi

thi

. (20/2)°p(1 — p)
52

P(|ﬁ—p|§5)21—a.

@ Nhu vay ta can liy n 13 sb nguyén duong nhd nhit théa man (72).
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Chon kich thudc mau a

@ Tuy nhién, vi gid trj cla p chua biét, nén v& phai cia (72) chua xéc dinh. C6 hai céch dé khic phuc tinh
trang nay.
(a) Cach thi nhit 13 1oy m6t mAu so bd kich thuéc k dé thu dugc tan sult pj, va lay by 1am udc
lugng ban diu cho p. Khi dé bat dang thic (72) trd thanh

(%/2)2151@(1 - ﬁk)
c2

(73)
véi diéu kién
kpr >5 va k(1 —px) > 5. (74)

Ta s& 14y n 13 sb nguyén duong nhd nhit théa man (73) va (74).
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Chon kich thuéc mau 1

S&MI
(b) Cach thit hai, sir dung bt déng thiic Cauchy p(1 — p) < % ta nhan duoc
p(l—=p) _ Ui—ay2
“ < .
Fa/2 n - 2yn
N&u ta chon n théa man didu kién
(Ul—a/Q)2

> _ 75
"= 4g2 (75)

thi n thda man didu kién (72). Vay ta s& liy n |3 s& nguyén duong nhd nhit théa man (75).
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Chon kich thuéc mau ol

SAMI

Vi du 35

Mot ki su mudn udc lugng ty 1& sin pham loai A ctia mot nha méy véi do tin cay 90% va sai s khong qua
0,02. Héi ki su d6 phai ldy mot mau kich thuéc n bang bao nhigu?

Giai.

@ N&u 1am theo cich thi nht, trude hét ngudi ky su 1ay mdt m3u kich thudc n = 1000 san phém kiém tra
thiy c6 640 san pham loai A. Khoang tin cdy cla ty |& san pham loai A clia nha may dua trén miu diéu tra
nay theo (70) 13

0, 64(1 -0, 64) 0, 64(]. -0, 64)
— I p< AR S
0,64 — 1,645 10 p<0,64+1,645 1000

hay

(0,64 — 0,25 < p < 0,64 +0,25).
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Chon kich thuéc mau 1

sam

@ Sai sb clia uéc lugng 13 0,25 16n hon 0,02. Vay cAn Iéy m3u ¢ kich thudc 16n hon nita. Kich thuéc miu n
phai théa man (73), tdc 1a
2
n> (1,645)=(0,64)(0, 36)
- (0,02)?

= 1558, 67.
Vay n = 1559.
@ Néu sir dung céch thit hai thi phai chon n thda man (75), tic I3

(1,645)?

——— = 1691, 266.
"= W02 L0

Do dé n = 1692.
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Chon kich thuéc mau 1

sam

Vi du 36

Mot cudc tham do du luan tai thanh phé A duge tién hanh dé héi xem c6 nén thyc hién mot du 4n quan
trong vé6i kinh phi 16n trong thanh phd hay khéng. Ty 1é ngudi ing ho viéc thiyc hién dir 4n trén mau tham
do cho ta wéc lugng ty lé ngudi ing ho viec thyc hién dy an trén toan bo sd dan ciia thanh phd. Néu uée
lugng ty 1& nay véi do tin cay 95% va sai s6 khong qua 0,03 thi phai 1ay kich thuéc mau bao nhiéu?
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Chon kich thuéc mau tq

Giai.
@ Néu st dung cach thd hai, ta phai chon n théa man (75) hay
(1,96)
> ——— = 1067,111.
"= 4)(0,03)2 ’

Do dé n = 1068.

@ Diédu thi vi nhit trong tinh toan trén I3 kich thudc mAu tbi thidu n chi phu thubc vio dé chinh xac va dé
tin cdy ma ta mong muon, chit khéng phu thudc vao tong so dan trén thanh pho.

@ N&u héi y kién 1068 ngudi, thi ta dat dugc db tin cdy 13 95% va dé chinh xac 0,03 ma khéng phu thudc vao
t8ng sb dan trén thanh phd 13 5 triéu, 13 50 triéu hay 500 triéu!

Vién Toan ting dung va Tin hoc (HUST) MI2020-CHUGNG 4 — MUC 4.3 SAMI.HUST - 2023 64 /88



Chon kich thudc mau a

s
@ Cai khé khin & day 1a khong phai thu thap ¥ kién clia cang nhidu ngudi cang t6t. Van dé 16n 1 phai
dam bdo day 1a mau ngdu nhién.

@ Néu p kha gan 0,5 thi sy khac nhau giita sé n tim dugc theo hai cich sé khong nhiéu 18m. Nhung néu p
kha gan 0 ho#c 1 thi sy khac biét sé rat 16n. Do d6, néu cdm thiy ty 1é p rat bé hosic rit 16n thi nén
diing cach thit nhat.
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Khoang tin cdy mét phia 1

sam

Biing cich xay dung tuong tu nhu trén, khi c6 m3u cu thé, ta tinh dugc gié tri cu thé p clia P va xac dinh dugc
khodng tin cdy mét phia cho ty & p.

@ Khodng tin cly trdi cho ty I& p 13

0<p<ptray/PL=P) (76)
@ Khodng tin ciy phai choty 1€ p la

. p(1—p

Pz PP << (17)
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4.3. KHOANG TIN CAY

© Bai tap Muc 4.3
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Bai tip Muc 4.3 1

Bai 28

Cong thiic khoang wdc lugng dbi xiing véi do tin cay 1 — o cho k¥ vong clia bién ngdu nhien X ~ N(u;0?)
khi o da biét la:

A. [.’,‘E_ZQ/Q%;E“"Z’Q/Q%] C. [i—ta/gﬁ;—l—oo)
B. (—oo;i—i—za/g%] D. (—o0;+00) )
Bai 29

Cong thiic khoang udc lugng ddi xing v6i do tin cay 1 — o cho ky vong ciia bién ngdu nhien X ~ N (u;0?)
khi o chua biét la:

A. [j - ta/2;n—lﬁ;j aF ta/2;n—1 ﬁ] [5E - Za/2;n—1ﬁ; +OO)

C.
B. (—00;Z + ta/zn—1-%] D. (—o0;+00)
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Bai 30

Cong thitc khodng uéc lugng doi xiing v6i do tin cay 1 — o cho phuong sai ctia bién ngdu nhién
X ~ N(u;0?) khi p chua biét 1a:

l

sam

=&~ —i)s~ s2 52
A. [(n2 . 5 (721 ) C. [ o § =t ]
Xa/?;n lea/2;n Xa/Z;nfl lea/2;n71
2 2 2
B. (n=1)S* . (n—1)S D. — o (n—=1)S
[x 21 X a1 [ G m"_1] )
Bai 31

Cong thitc khodng uSc Iugng ddi xting véi do tin cay 1 — « cho ty 1é la:

N VP(1-D)  ~ \/P(1—p
C. [P 2aj2 p(1-p) B( p)]

A. [f—ta/2;n—1ﬁ;f+ta/2;n—1ﬁ] P+ za2

B. [Z— 22775 + 2a/25] D. [5— 2as2 VD) 5 b \/ﬁ(ﬂﬁ)]
0 (e i ) (e o
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Bai 32

Cong thiic wéc lugng gia tri t6i thidu véi do tin cay 1 — o cho k¥ vong clia bién ngdu nhien X ~ N(u;0?)
khi o2 chua biét la:

A. [j - ta;nflﬁ; +OO) C. (—OO, T — ta;nfl ﬁ]
B. [j—i_t‘l?”*lin;—'_oo) D. (_OO;E'Fta;nflﬁ] )
Bai 33

Cong thiic uéc lugng gia tri t6i da véi do tin cay 1 — « cho gia tri ty 1é p la:

A. [P 2za Y222 t00) C. (—o0;p— 2za YEZD

I

B. 5+ 2 Y22P: +00) D. (—00p+ za Y]

VA3 v
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Bai 34

Tudi tho ctia mot loai béng den do mot day chuyén cong nghé san xuat ra c6 do lech chuan 1a 305 gis. Ngudi
ta lay ngdu nhién ra 45 béng den loai nay thay tudi tho trung binh 13 2150 gis. Véi do tin cay 95% hay udc

lugng tudi tho trung binh ctia loai béng dén néi tren.
v

Bai 35

Mot k§ su cho biét trong lugng tap chit trong mot san phdm tuan theo luat phan phdi chuan véi do lech
chudn bing 3,8 gam. Mot mau ngiu nhién gém 9 san pham dugc tién hanh kiém tra va thiy lugng tap chat
nhu sau (don vi tinh 1a gam):

18,2 13,7 159 174 21,8 16,6 12,3 188 16,2

(a) Tim khoang tin cay cho trong lugng trung binh tap chit ctia sdn phdm véi do tin cay 99%.

(b) Khong can tinh toan, néu do tin cay 95% thi khodng u6c lugng trung binh sé rong hon, hep hon hay
bang nhu trong ¥ (a)?

v
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Bai 36
Gi4 st chiéu dai clia mot chi tiét sdn pham 13 bién ngiu nhién tuan theo luat phan phdi chuan véi do leéch
chudn 14 0,2m. Ngudi ta sin xuit thit nghiem 35 san phdm loai nay va tinh dugc chiéu dai trung binh 13 25m.
V6i do tin cay 95% hay uwdc lugng khodng cho chiéu dai trung binh ciia chi tiét sin pham dang dugc thit
nghiém.

v

Bai 37

Dé xac dinh trong lugng trung binh ciia cac bao gao dude déng géi bing may tu dong, ngudi ta chon ngiu
nhién ra 20 bao gao va thiy trung binh mau la 49,2kg va do6 léch chudn mau hiéu chinh 1a 1,8kg. Biét ring
trong lugng céc bao gao xap xi phan phdi chudn. Hay tim khoang tin cay cho trong lugng trung binh cta

mot bao gao véi do tin cay 99%. |
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Bai 38

Thoi gian dgi phuc vu tai mot cita hang &n nhanh 13 bién ngau nhién xap xi phan phdi chudn. Ngusi ta khao
sat 16 ngudi thi thay thoi gian dgi trung binh 13 4 phiat va do lech chudn mau hiéu chinh 1a 1,8 phat. Véi do
tin cay 99% hay tim khodng tin cay cho thdoi gian chd dgi trung binh ctia mot khach hang tai cita hang &n
nhanh nay.

Bai 39

Mot mau ngiu nhién gdm 16 thiing hang dudc chon ra tit tit ci cac thiing hang dugc san xuit bdi nha may
trong mot thang. Trong lugng clia 16 thing hang lan lugt nhu sau (don vi tinh 14 kg):

18,6 184 192 198 194 195 189 194
19,7 20,1 20,2 20,1 186 184 192 198

Tim khoang tin cay cho trong lugng trung binh téng thé clia tit ci cic thiing hang ciia nha may véi do tin
cay 95%, biét ring trong lugng thing hang dudc chon ngiu nhién la bién ngiu nhién tuan theo luat phan
phoéi chuan.

v
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Bai 40

D@ dinh miic thoi gian gia cong mot chi tiét may, ngudi ta theo doi ngdu nhién qué trinh gia cong 35 chi tiét
may va thu dugc sb lieu:

Thoi gian (phat) | 16-17 | 17-18 | 18-19 | 19-20 | 20-21 | 21-22
S6 chi tiét may 3 4 10 9 5 4

Gi4 stt thoi gian gia cong chi tiét méay 14 bién ngiu nhién tuan theo luat phan phdi chuan. Véi do tin cay
95% hay udc lugng khoang tin cay cho thoi gian gia cong trung binh mot chi tiét may néi trén.

Bai 41

Do 4p Iyc X (tinh bing kg/cm?) clia 18 thiing chita ta duge bang két qua sau:

Ap lye (kg/cm?) | 19,6 | 19,5 | 19,9 | 20,0 | 19,8 | 20,5 | 21,0 | 18,5 | 19,7
S6 thing 1 2 2 4 2 3 2 1 1

V6i do tin cay 99% hay tim khodng uwéc lugng déi xing ctia ap lyc trung binh clia cac thiing trén. Biét ring

ap luc 14 bién nedu nhien tuan theo luat phan phéi chuin.
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Bai 42

Mot bai bao trong Nuclear Engineering International (thang 2 nam 1988, trang 33) mo ta mot sb6 dac diém
ctia cac thanh nhién liégu duge st dung trong mot 10 phén dng hat nhan ctia mot cong ty dién luc 6 Na Uy.
Ngusi ta do ty 1é lam giau cta 12 thanh va c6 duge dit lieu sau:

2,94 3,00 290 290 2,75 295 2,77 3,00 295 282 281 3,05

Gia st ty lé lam giau clia cac thanh nhién lieu tuan theo luat phan phéi chudn. Hay udc luong khoang cho ty

lé lam gidu trung binh ciia cdc thanh nhién ligu véi do tin cay 95%.
v

Bai 43

Ngudi ta chon ngau nhién ra 49 sinh vién clia mot trudng dai hoc va thay chiéu cao trung binh mau 1a
163cm vA do lech chudn méu hieu chinh la 12em. Hay tim khodng wée lugng véi do tin cay 99% cho chiéu cao
trung binh cta sinh vién cia truong doé.

v
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Bai 44

Mot truong dai hoc tién hanh mot nghién cttu xem trung binh mot sinh vién tiéu hét bao nhiéu tién dien
thoai trong mot thang. Ho diéu tra 60 sinh vién va cho thiy sb tién trung binh mau 14 95 nghin va do léch
chuan mau hiéu chinh la 36 nghin. Hay wéc lugng khoang véi do tin cay 95% cho s6 tién dien thoai trung
binh trong mot thang ctia méi sinh vien.

Bai 45

Ngudi ta diéu tra 35 ngudi nghién thudc 14 dude chon ngau nhién tit s6 Iugng ngudi nghién hit thubc 14 ctia
mot thanh phd thiy s diéu thube hit trong 5 ngay ciia ho la:

31 37 48 40 59 97 98 87 80 68 64 45
48 62 74 76 79 8 83 81 93 82 8 79
34 57 95 49 59 63 48 79 50 55 63

Hay tim khodng uSc lugng cho s6 diéu thudc hit trung binh trong 5 ngiy ciia nhitng ngudi nghién thubc 14
clia thanh phé do6 véi do tin cay 99%.

v
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Bai 46

Dé diéu tra tién dien phai tra trong mot thang ctia mot ho dan cu & phudng A, ngudi ta kiém tra ngdu nhien
200 ho gia dinh 6 phudng nay va dugce két qua sau:

S tien (nghin dong) | [80,180) | [180,280) | [280,380) | [380,480) | [480,580) | [580,680) | [680,78

S6 ho gia dinh 14 25 43 46 39 23 10

Uéc lugng khodng cho s6 tién trung binh mot ho dan phai trd & phudng dé véi do tin cay 95%.

Bai 47

Dé uwéc lugng s6 lugng xang hao phi trén mot tuyén dudng ciia mot hang xe khach, ngudi ta tién hanh chay
thit nghiem 55 1an lién tiép trén tuyén dudng nay va c6 dugc sb lieu:

Luong xang hao phi | 10,5-11 | 11-11,5 | 11,5-12 | 12-12,5 | 12,5-13 | 13-13,5
Tan s6 5 12 15 13 6 4
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Bai 48

Dé xac dinh gia trung binh dbi v6i mot loai hang héa trén thi trudng, ngudi ta diéu tra ngdu nhién tai 100

ctta hang thu dugc sb ligu sau:

tl

sam

Gia (nghin dong) | 83

85

87

89

91

93

95

97

99

101

S6 cita, hang 5

8

13

14

30

11

8

6

4

1

V6i do tin cay 95% hay udc lugng gia trung binh ciia loai hang d6 tai thoi diém dang xét. Biét ring gia hang

héa 1a bién ngiu nhien tuan theo luat phan phdi chuan.

v

Bai 49

Dé wéc lugng cho t¥ 1é nhiing cay bach dan cé chiéu cao dat chuan phuyc vu cho viéc khai thic 6 mot nong
truong lam nghiép, ngudi ta tién hanh do ngdu nhién chidu cao ctia 135 cay va thay c6 36 cay cao tit 7,5 m
tré len. Hay wée lugng khodng cho ty 1é cac cay bach dan c6 chiéu cao trén 7,5 m vé6i do tin cay 95%.
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Bai 50

Dé wéc lugng s cé c6 trong hd ngusi ta bit tit ho len 100 con danh diu rdi tha lai vao ho. Sau d6 ngudi ta
bat lén 300 con thi thiy c6 32 con bi danh dau. Hay u6c lugng khodng cho s6 ca c¢6 trong ho véi do tin cay
99%.

v

Bai 51

D@ diéu tra thi phan xe may, ngudi ta chon ngdu nhién ra 450 ngudi mua xe méay trong mot thang & cac dia
ban § mot thanh phd thi c6 275 ngudi mua xe Honda. Tim khoang tin cay cho ty & ngudi mua xe Honda véi
do tin cay 95%.

v

Bai 52

Kiém tra ngdu nhién 400 san pham do mot hé théng may mdi san xuat thi thay cé 387 chinh pham. Hay udc
luong ty 1é chinh pham t6i thiéu cia hé théng méay mdi véi do tin cay 95%.

v
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Bai 53

Mé thir 200 hop ctia kho dd hop thiy c6 10 hop bi bién chat. V6i do tin cay 95% hay wdc lugng ty 1é hop bi

bién chat tdi da ciia kho.

l

sam

v

Bai 54

Can phai 1ap mot méiu ngiu nhién véi kich thude 1a bao nhieu dé tj lé phé pham ctia miu 13 0,2 va do dai

khodng tin cay déi xting 1a 0,05 va do tin cay ctia udc lugng la 95%.

v

Bai 55

Lam cach nao dé uéc lugng s6 thii hiém trong mot khu rimg véi do tin cay 95%.
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Bai 56

D@ nghién citu vé thoi gian xem ti vi cia mot thanh nién tir 18 dén 35 tudi trong vong mot tuan, ngudi ta
tién hanh khao sat trén 40 ngudi va cho ta bang s6 lieu sau:

39 02 43 35 15 54 23 21 25 07 24 33 17
23 24 43 11 15 17 15 19 06 43 35 25 37
15 14 08 11 29 12 13 25 15 28 24 06 16 7

Hay tim khoang uwéc lugng cho thoi gian xem ti vi trung binh ciia thanh nién trong d6 tudi trén trong vong

mot tudn véi do tin cay 99%.
V.

Bai 57

Thit nghiem 560 béng den dién t& do mot nha may san xuit thi thay 10 béng c6 16i ki thuat. Hay tim uéc
luogng cho ty 1 béng c6 16i ki thuat t6i da véi do tin cay 95%.

v
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Bai 58
Mot k§ su nghién ctu vé cudng do nén clia bé tong dang duge thit nghiem. Anh ta tién hanh kiém tra 12

mau vat va c6 duge cac dit lieu sau day:

2216 2234 2225 2301 2278 2255 2249 2204 2286 2263 2275 2295

Gi st cudng do nén ciia bé tong dang thit nghiem tuan theo luat phan phdi chuan.
(a) Hay u6c lugng khodng véi do tin cay 95% cho cudng do nén trung binh clia bé tong dang duge thi
nghiém.
(b) Hay udc lugng khodng tin cdy phéi cho cudng do nén trung binh ctia bé tong dang dugce thit nghiem véi
do tin cay 99%.
v
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Nghién citu vé ning suét clia loai hoa mau A, ngudi ta kiém tra ning suit ciia 64 diém trong loai hoa mau
nay thu dugc bang s6 lisu

Nang suat (ta/ha) | 40-45 | 45-50 | 50-55 | 55-60 | 60-65 | 65-70
So diem 2 5 15 30 8 4

(a) Hay uéc lugng nang suat trung binh clia loai hoa mau A véi do tin cay 95%; Néu mudn sai sd clia u6c
luong giam di 2 lan thi can kiém tra bao nhiéu diém dé dam bao yéu cau néu trén?

(b) Biét ring trén toan mién Bic c6 10.000 diém trong loai hoa mau A. Hay cho biét c6 khoang bao nhieu
diém dat ning sudt tren 60 ta/ha? Hay két luan vé6i do tin cay 99%.

(c) Hay cho biét ty 1& nhitng diém c6 ning suit trén 60 ta/ha ciia loai hoa mau A t&i thiéu la bao nhigu?
Hay két luan véi do tin cay 95%7

v
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Bai 60

Trong lugng nhitng vién gach trong mot qua trinh sdn xuit gach duge gid st 14 tuan theo luat phan phdi
chuan. Mot mau ngiu nhién gom 25 vién gach vira san xudt ra trong ngay cé trong lugng trung binh 2,45 kg
va d6 lech chudn méu hiéu chinh 13 0,15 kg.
(a) Tim khoang tin cay ctia trong lugng trung binh ctia tat cd cac vién gach trong ngay véi do tin cay 99%.
(b) Khéng can tinh toan, v6i do tin cay 95% thi khoang tin cay trung binh s& rong hon, hep hon hay bang
véi két qua ¥ (a)?
(c) Mot mau ngdu nhién gom 20 vién gach sé dudc chon ra trong ngay mai. Khong can tinh toan, véi do
tin cay 99% thi khodng tin cily cho trong lugng trung binh cfia tat ci cic vién gach sin xudt ra trong
ngay mai sé rong hon, hep hon hay béng nhu trong y (a)?
(d) Su that ring, do lech chudn mAu ciia céc vién gach sin xudt trong ngay mai la 0,10kg. Khong can tinh
toan, v6i do tin cay 99% thi khoang tin cay cho trong lugng trung binh ctia tat ci cac vién gach san
xut ra trong ngay mai sé rong hon, hep hon hay béng nhu trong y (a)?
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Bai 61

Mot truong dai hoc 16n dang quan tam vé lugng thai gian sinh vién ty nghién citu mdi tuan. Ngudi ta tién
hanh kh3o sat mot mau ngdu nhién gdm 16 sinh vién, di licu cho thiy thdi gian nghién ctu trung binh ctia
mot sinh vien la 15,26 gio/tuan va do lech chuan hiéu chinh 1a 6,43 gis. Gia sit thai gian nghién ctu ciia sinh
vién clia trudng dai hoc trén 13 tuan theo luat phan phdi chuan.

(a) Tim khodng tin cay cho lugng thdi gian tu nghién citu trung binh méi tuan cho tit c4 sinh vién trudng
dai hoc nay vdi do tin cay 95%.

(b) Khong can tinh toan, khoang tin cay clia trung binh tdng thé khi uéc lugng sé rong hon hay hep hon
v6i ba diéu kien sau:

bl. Mau gom 30 sinh vien dugc chon ra, véi tat ca cac diéu kien khac gidng nhu § (a)?
b2. Do léch chudn mau 13 4,15 gid, tit ca cac diéu kien khéac gibng nhu § (a)?
b3. Do tin cay 99%, tat ca cac diéu kien khéac gidng nhu y (a)?
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Bai 62

Xét mau bo dit lisu gdom 60 quan sat sau:

1.14, 1.11, 1.19, 1.00, 2.10, 1.07, 1.10, 1.24, 1.21, 1.08, 2.05, 1.19, 1.01, 1.36, 1.61, 1.22, 1.68, 1.40, 1.52, 1.41,
1.72, 1.38, 1.94, 2.02, 2.10, 1.13, 1.07, 1.30, 1.22, 1.50, 1.17, 1.24, 1.01, 1.11, 1.95, 1.14, 1.33, 1.81, 1.36, 1.25,
5.19, 1.02, 2.71, 1.87, 1.24, 1.20, 1.02, 3.06, 1.22, 1.20, 1.71, 1.25, 1.10, 1.43, 2.29, 1.31, 1.72, 1.85, 1.37, 1.09
Tit phan bd cta dit lieu, ta c6 thé mo hinh hoa phan bb ciia téng thé véi ham mat do xac suat nhu sau:

F(z:0) @+1)z %2 néuz>1
x;0) = ’
0 neu z < 1

trong d6 6 > 0 1a tham s cia mo hinh.
(a) Hay tinh gia tri ky vong ctia phan phéi trén.
(b) Hay tinh u6c lugng md men clia tham sb 6.
(c) Hay tinh u6c lugng hop 1y cuc dai clia tham sb 6.
(d) Khi kich thu6c mau n da 16n thi théng ke Z = % c6 phan phéi xap xi chudn tic. Ap dung dinh 1y
gi6i han nay, hay xay dung cong thic khoang uéc lugng cho tham sé 0 véi do tin cay 90%.

v
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Bai 63

Xét bo dit lieu sau vé s6 khach hang vho mot cita hang trong 1 gid sau mot chién dich marketing (bao gom
100 quan sat):

20, 8, 19, 13, 18, 13, 8, 13, 19, 23, 18, 11, 16, 17, 13, 16, 19, 12, 11, 18, 13, 19, 16, 10, 15, 19, 17, 20, 15, 16,
16, 13, 19, 19, 5, 13, 11, 13, 14, 17, 10, 16, 12, 11, 18, 13, 16, 13, 11, 9, 14, 8, 16, 12, 20, 20, 13, 10, 16, 13, 19,
10, 7, 12, 20, 12, 14, 17, 19, 19, 20, 16, 15, 12, 14, 9, 10, 9, 13, 15, 18, 15, 21, 11, 16, 16, 19, 19, 14, 11, 13, 15,
9,13, 17, 19, 18, 16, 18, 12.

Gia sit s6 khach hang vao cita hang trong 1 gid c6 phan b6 Poisson véi tham sb A > 0. Hay xay dung 2 cong
thiic khoang wdc lugng cho tham s6 A véi do tin cay 90% (trong trudng hop kich thuéc mau dua 16n) bang
cach 4p dung hai dinh ly giéi han sau:

(a) Théng ke Z = % c6 phan phéi xap xi chudn téc.

(b) Théng ké Z = % c6 phan phdi xap xi chuan tic.
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Bai 64

Thai gian (X) mot loai hat phéng xa phan ra c6 thé mo hinh hod bsi phan bd mi véi tham s6 A > 0. Xét bo
dit lieu sau vé thdi gian loai hat phéng xa trén phan ra (bao gom 100 quan sét):

28, 1.5, 0.9, 5.6, 3.8, 3.4, 3.7, 4.3, 0.1, 14.7, 4.4, 7, 1.8, 11.9, 5.4, 3.7, 4.1, 1.6, 2.1, 5.6, 4.4, 0.9, 2.7, 15.2, 0.8,
1,1.6,0.1,7.7,11, 1.4, 6.8, 7.4, 2, 1.6, 6.9, 9.6, 0.5, 0.4, 11.5, 0.6, 3.8, 1, 1.9, 2.1, 9.6, 4.6, 8.4, 3.2, 5.4, 13.5,
0.9, 0.7, 5.4, 3.8, 0.2, 2.4, 1.5, 7.8, 0.3, 12.6, 1.1, 10.1, 8, 10.8, 2.4, 5, 2.4, 1, 3.6, 0.2, 1.8, 0.1, 4.4, 4.9, 1, 6.4,
26.5, 6.8, 0.2, 10.2, 2, 3.1, 0.7, 6.8, 0.1, 1.6, 3.3, 5.9, 0.6, 3.9, 1.4, 2.9, 9.2, 12.4, 11.1, 0.2, 0.6, 4.8, 3.2

Hay xay dung 2 cong thitc khodng u6c lugng cho tham sé A véi do tin cay 90% (trong trudng hop kich thuse
mau di 16n) bang cach ap dung hai dinh 1y gi6i han sau:

(a) Théng ke Z = X—£ c6 phan phdi xap xi chuén tdc.

-
(b) Thoéng ke Z = L\/’% c6 phan phdi xap xi chuan tic.
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