Chiidng 4

UGC LUGNG THAM SO CUA DAI LUGNG
NGAU NHIEN

Gid su dai hidng ngau nhién X ¢6 tham s6 6 chua biét. Udc hidng tham s6 6 1a dia
vao mau ngau nhién W, = (X1, X, ..., X,,) ta dia ra thong ké 0 = 0(Xy, X, ..., X,,)
dé ide hiong (dui dosn) 6.

C6 2 phiidng phap dce lidng:
i) Udc hiong diém: chi ra 6 = 6y ndo d6 dé ide higng 6.

ii) Udc hidng khodng: chi ra mot khodng (6:,6,) chiia 6 sao cho P(f; < 8 < 6,) =
1 — « cho tride (1 — « goi la dd tin cay cta udc hidng).

1. CAC PHUGONG PHAP UOC LUONG DIEM

1.1 Phudng phip ham udc lidng
e M6 td phudng phap

Gid st can idc idng tham s6 @ chia dai hidng ngau nhién X. Ti X ta lap méau ngau
nhién WX == (Xl, XQ, ce ,Xn)

Chon thong ké 6 = 0(X1, X,, ..., X,,). Ta goi 6 1a ham uoc liong cha X.

Thuc hién phép thi ta didc mau cu thé w, = (21,22, ...,2,). Khi d6 udc hidng
diém cta 0 1a gid tri 6y = O(z1, 2o, . .., ).
a) Udc lidng khéng chéch

O Pinh nghia 1 Théng ké 0 = (X1, X,, ..., X,,) dudc goi la uoe liong khong chéch
ctia tham s6 0 néu E(A) = 6.

oY nghia
Gid s 0 1a idc hidng khong chéch clia tham s6 0. Ta ¢6
EO—0)=E@)—E0)=0—0=0

69
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70 Chudng 4. Udc lidng tham sé clia dai lidng ngau nhién

Vau idc lidng khong chéch la de lidng cé sai s6 trung binh béng 0.

& Nhan xét

i) Trung binh cia mau ngau nhién X 14 idc hidng khong chéch clia trung binh cia
tong the = E(X) =m vi B(X) = m.

ii) Phidng sai diéu chinh clia mau ngau nhién S 1a idc hidng khong chéch cia
phiidng sai clia tong thé o2 vi E(S?) = o2

e Vidu 1 Chiéu cao ciia 50 cdy lim dvoc cho boi

’ Khodng chiéu cao (mét) ‘ so cay lim ‘ ) ‘ u; ‘ niu; ‘ n;u? ‘

[6,25 — 6,75) 1 65 4| -4 | 16
6,75 — 7,25) 2 700 -3 -6 | 18
[7,25 — 7,75) 5 75 -2 <10 | 20
[7,75 — 8,25) 11 8 | -1 | -11 | 11
8,25 — 8,75) 18 85| 0 | 0 0
8,75 — 9,25) 9 9 1] 9 9
9,25 — 9,75) 3 95| 2 | 6 12
9,75 — 10,2) 1 0] 3| 3 9

> 50 13 | 9

Goi X la chiéu cao cia cay lim

a) Hay chi ra idc liong diém cho chiéu cao trung binh cta cdc cay lim.

b) Hay chi ra ide higng diém cho d6 tdn méat cla céc chiéu cao ciy lim so vdi chiéu
cao trung binh.

¢) Goi p = P(7,75 < X < 8,75). Hay chi ra tidc lidng diém cho p.

Giai
Ta lap bang tinh cho T va s2.
o g ¥ — 8,5
Thuc hién phép doi bién u; = ~ 05 (xo = 8,5; h=10,5)
Tacéd uw= —% = —0,26. Suy ra
T=8,5+0,5.(—0,26) = 8,37
95
s> =(0,5)% | = — (—0,26)%| = 0,4581 ~ (0, 68)>.

50
a) Chiéu cao trung binh didc udc lidng 1a 8,37 mét.
b) D6 tén mat dide ude higng 1a s = 0,68 mét hodc § = ,/:22-0,4581 ~ 0,684

¢) Trong 50 quan sét da cho c¢6 11418 = 29 quan sét cho chiéu cao lim thuoc khodng
(7,5 —8,5)

Vay udc lidng diém cho plap'= % =0, 58.
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1. Céc phudng phap udc hidng diém 71

b) Udc lidng hiéu qua

@ Nhan xét Gid st 6 1a idc higng khong chéch ciia tham s6 6. Theo bat dang thic
Tchebychev ta cé

Vi E(d) =60 nén P(|0—0] <e) >1—

Ta théy néu Var(0) cang nhd thi P(|0 — 0] < ) cang gan 1. Do d6 ta sé chon 0 vdi
Var(#) nho nhat.

O Dinh nghia 2 Use hiong khong chéch 6 duioc goi la voe liong ¢d hiéu qud cia tham
56 0 néu Var(0) nho nhat trong cdc vdc hiong ctia 6.

® Chu y Ngusi ta ching minh dide rang néu 6 1a ide hidng hiéu qua clia 6 thi phicng
sai cua no la |
VCLT'(QA) - olnf(x,0
n. B(2nLroly2

(4.1)

trong d6 f(z,0) 1a ham mat do xdc suat clia dai lidng ngau nhién gdc. Moi 1ide
lidgng khong chéch 6 luon ¢é phiidng sai 16n hon Var(0) trong (4.1). Ta goi (4.1) 1a gioi
han Crame-Rao.

@ Nhin xét Néu dai hidng ngau nhién goc X € N(y, %2) thi trung binh mau X 1a
iide hidng hiéu qua ciia ky vong E(X) = .

P ?
That vay, ta biet X ==Y X; € N(x, (L)
n

i=1
Mt khac do X c¢6 phan phéi chuan nén néu f (2, ) 1& ham mat do cua X; thi
1

_ —(z—p)?/202
T, ) = e
f(z, ) —

, 0 T — [
Ta cé6 —Inf(zx,p) = 5

o

2 _ 2 o .
Suy ra nk [Ww] =nkE <$ M) — " Dods Var(X) chinh bang nghich

o o2 -~ o?’
ddo o2 /n.
Vay X 1a idc hidng hiéu qua cia .

c¢) Udc hidng ving

O Pinh nghia 3 Théng ké 0 = 0(Xy, Xo, ..., X,) didc goi la voe liong ving ctia tham
56 0 néu Ve > 0 ta cd )
lim P(|0 —0] <e)=1

n—oo

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

72 Chudng 4. Udc lidng tham sé clia dai lidng ngau nhién

® Piéu kién du ctia udc lidng ving
Néu 0 1a ide hidng khong chéch ctia 6 va lim Var(d) = 0 thi § 1a ide hidng ving

n—oo

cua 0.

1.2 Phudng phép tudc lidng hdp ly t6i da

Gia su WX = (X, Xg, ..., X,,) 1a mau ngau nhién didc tao nén tu dai hidng ngau
nhién X ¢é mau cu the w, = (x1, T2, ..., x,) va 0 =0(Xq, Xo, ..., Xp).

Xét ham ham hop Iy L(xy,. .., 2,,0) cla doi s6 0 xéc dinh nhi sau:

e Néu X 1di rac:

L(zy,...,2,,0) = P(Xlza:l/@ X, =x,/0) (4.2)
= HP i =1;/0) (4.3)

L(x1, ..., %y, 0) 1a xédc suat dé ta nhan didc mau cu the W, = (1.0, Tp)
e Néu X lién tuc c6 ham mat do xéc suat f(z,6)

L<xla s 7$n79> = f(flfl,e)f(l'g,e) e f(xnae)

N A A 7z /\/ . -A’
L(x1,29,...,2,,0) la mat do ctia xdc suat tai diem w,(z1, 22, ..., Ty,)

Gia tri 0y = é(xl, To, ..., T,) duide goi la idc hidng hdp 1y toi da néu ting vdi gid
tri nay cta @ ham hdp ly dat ciic dai.

® Phidng phap tim

Vi ham L va InL dat cic dai tai cing mot gid tri 0 nén ta xét InLL thay vi xét L.

: olnL
Bidc 1: Th
c m —
. . . . OlnL . ,
Budc 2: Giai phidng trinh 90 (Phudng trinh hdp 1y)
Gid si phuong trinh ¢6 nghiém 1a 0y = 0(zy, zo, . . ., x,)
9?InL

Budc 3: Tim dao ham cap hai

a0
8%nL . ,
"% <0 thi InL dat ciic dai. Khi d6 6 = 0(z1, 2s, . . ., 2,) 1 ide

00
ligng diém hop 1y t6i da cia 6.

Neu tai 0y ma
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2. Phudng phdp khodng tin cay 73

2. PHUONG PHAP KHOANG TIN CAY

2.1 M6 ta phidng phap

Gid st tong thé 6 tham s6 @ chuiia bict. Ta tim khodng (61,65) chida 6 sao cho
P(#; < 6 < 6y) =1 — « cho tride.

Tu dai ligng ngau nhién goc X 1ap mau ngau nhien Wy = (X1, Xo, ... ) X,). Chon
thong ké 6 = Q(Xl, Xo,...,X,) c¢6 phan phoi xdc suat xac dinh du chua biét 6.

Vi ay khé bé (g < @) ta tim dude phéan vi f,, clia 0 (tiic 1a P(0 < 0,,) = ay).

A Véi ay ma ag + ap = a kha bé (thiidng lay o < 0 ,05) ta tim didc phan vi 0;_,, cla
0 (tdClaP(9<91 ag)— 1-@2)

Khi dé

~

POo, <O0<0_0,)=PO<b_0,)—PO<by)=1—s—cy=1—a (%)

Tu (*¥) ta gidi ra dide 0. Khi d6 (¥) dude dua vé dang P(0; < 0 < 0y) =1 — «v.

Vi xdc suat 1 — o gan bé\ing 1, nén bién ¢ (él <f< ég) hau nhi xdy ra. Thic hién
mot phép thii d6i vdi mau ngau nhién Wy ta thu dide mau cu thé w, = (x1,T9, ..., Ty).
Ti mau cu the nay ta tinh dudc gia tri 0; = 61(x1, 22, ..., x,), O = Os(x1, 22, ..., Ty).

Vay vdi 1 — a cho tride, qua mau cu thé w, ta tim dude khoang (6;,65) chia 6 sao
cho P(#; <0 <6y)=1-q.

e Khodng (61, 6,) dudc goi 1a khoang tin cay.
e 1 —a dude goi 1a d6 tin cay ca udc hidng.

e |0y — 61| didc goi la do dai khoang tin cay.

2.2 Udc lidng trung binh
Gia si trung binh cia tong thé E(X) = m chia biét. Ta tim khodng (my, m,) chiia
m sao cho P(my < m < my) =1 —a, vdi 1 — a 1 d6 tin cay cho tride.
i) Tridng hdp 1
Biét Var(X) = o2
n>30 hoac (n < 30 nhing X ¢6 phan phéi chué’n)

Chon théng ké
U= (X —m)yn (4.4)

g

Ta thay U € N(0,1).
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74 Chudng 4. Udc lidng tham sé clia dai ludng ngau nhién

Chon cap ag va ap sao cho oy + g = o va tim cdc phan vi

PlU <ug)=0a1, PU<uy)=1—ay

Do phan vi chuan c6 tinh chat Ug, = —Uj_q, NEN
P(—uj o, <U <uj_o,) =1—a (4.5)

Dua vao (4.4) va gidi hé bat phudng trinh trong (4.5) ta didc

_ g J— g
X ——F—=U g, <m< X+

NG N

e dude khoang tin cay déi xuing ta chon oy = ay = g vadat y=1-¢ thi

G Vi

Tém lai, ta tim dide khoang tin cay (T — e, T + ¢), trong d6

X Uy, <m < X+

* 7 1a trung binh clla mau ngau nhién.

o

* (a6 chinh xac) vdi u, la phan vi chudn mic v =1 — 5

g
E = UW%
o Vi du 2 Khéi liong sin phdm la dai hiong ngau nhién X ¢é phin phéi chudn voi do
léch tiéu chudn o = 1. Can thi 25 sdn pham ta thu duoc két qud sau
X (khéi hiong) | 18 19 20 21
n; (s6 iong | 3 5 15 2

Hiy wde hiong trung binh khéi hiong cia sdn pham vdi dé tin cdy 95 %.

Giai
181 3 | 54
1915 | 95
20| 15| 300
21| 2 | 42
> 125 491

L _ 491
Ta c6 T = 5 = 19, 64kg.
Dotincay 1 —a =09 = «a=0,02 = ~y=1-75=0,975Ta tim

didc phan vi chuin Uy = Ug 975 = 1,96. Do do

1 1
= —=1,96.- =0.39
Uo,975\/2—5 5

1 =T —c=19,6-0,39 = 19,25
To =T +¢e=19,6+0,39 = 20,03
Vay khodng tin cay la (19, 25; 20, 03).
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2. Phudng phdp khodng tin cay 75

ii) Tridng hdp 2

0? chiia biét
n > 30
Triong hop nay kich thide mau Idn (n > 30) ¢6 thé ding uide hidng clia S'? thay
cho o2 chia biét (E(S?) = 0?), ta tim didc khodng tin cdy (T — ¢, 7 + €) trong d6

N N < N
* 7 la trung binh cia mau cu the.

/
S 7. < ~ . A ’ < N ~ ~ A A
*le = UVT voi u, la phan vi chuan miic vy = 1 — § va s’ la do 1éch tiéu chuan
n

AN r K A
diéu chinh ctia mau cu the.

e Vidu 3 Nguoi ta tién hanh nghién cuu ¢ mot triong dai hoc zem trong mét thdng
trung binh mot sinh vién tiéu hét bao nhiéu tién goi dién thoai. Lay moét mau ngau nhién
goém 59 sinh vién thu duoc két qud sau:

14 18 22 30 36 28 42 79 306 52 15 47
95 16 27 111 37 63 127 23 31 70 27 11
30 147 72 37 25 7 33 29 35 41 48 15
29 13 20 15 206 31 57 40 18 85 28 32
22 36 60 41 35 26 20 58 33 23 35

Hay woe liong khodng tin cdy 95% cho s6 tién goi dién thoai trung binh hang thdng
ctia mot sinh vién.
Giai
T cdc s6 liéu da cho, ta cé
n=>59; T=41,05 s =27,99
Do tin cay 1 —a = 0,95 = 1 -5 = 0,975. Tra bang phan vi chuan ta cé
U0,975 = 17 96

Lo 27,99
Do d6 e =1, 96.—?9 =17,13.
T—T7,13=33,92;, T+7,13=48,18

Vay khodng tin ciy clia idc lidng 1 (33,92; 48,18).
iii) Tridng hdp 3

o? chia biét
n < 30 va X ¢6 phan phéi chuan

, X -
Chon théng ké T’ = W e T(n-—1).
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76 Chudng 4. Udc lidng tham sé clia dai lidng ngau nhién

!

S

vdi t, 1a phan vi Student miic v = 1 — £ vdi n — 1 bic ti do va s 1a do léch tieu

Ta tim dudc khodng tin cay (T — e, T + ¢) trong d6 | e

A N ) < N
chuan diéu chinh ctia mau cu the.

e Vidu 4 Dioxide Sulfur va Oxide Nitrogen la cdc hoa chit duoc khai thdc ti long
dat. Cdc chat nay duoc gio mang di rat za, két holp thanh acid va roi tro lai mdt ddt tao
thanh maa acid. Nguoi ta do dé dam dac cia Dioxide Sulfur (pg/m?®) trong khu rung
Bavarian cta nuoc Duc. S6 liéu cho bdi bang dudi ddy:

507 43,9 41,7 TL5 476 551
622 565 834 618 543 50,0
45,8 03,4 53,9 65,5 66,6 70,0
92,4 38,6 46,1 44:4 60,7 56,4
Hay voe hiong dé dam dac trung binh clia Diozide Sulsfur voi d6 tin cdy 95%.
Giai
Ta tinh didec T = 53,92ug/m?, s = 10,07ug/m3.

Potincayl —a=0,95 — a=0,026 — 1—%:(),975.Trabéngphén

vi student muic 0,975 bac n — 1 = 23 ta dudc tasg075 = 2, 069.

Lo 10,07 _
Do d6 e =2, OGQﬁ =4,25.

T—e=253,92—-4,25=49,67, T+e=253,92+4,25=258,17

Vay khodng tin cay la (49,67; 58,17).

Ngudi ta biét didc néu d6 dam dac cta Dioxide Sulfur trong mot khu vic I6n hon
20p1g/m? thi méi tridng trong khu viic bi phd hoai bdi mua acid. Qua vi du nay cac
nha khoa hoc da tim ra didc nguyén nhan ring Bavarian bi phé hoai tram trong nam
1983 la do mua acid .
® Chu y (Xac dinh kich thuwoc miu)

Néu muén db tin cdy 1 — o va @6 chinh xdc e dat & miuc cho tride thi ta can xéc
dinh kich thuidc n clia mau.

i) Triong hop biét Var(X) = o

Tu cong thic e = uiﬁ ta suy ra

n=u,—&
’782

ii) Triong hop chia biét o:
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2. Phudng phdp khodng tin cay 7

Diia va mau cu thé da cho (néu chia c6 mau thi ta c6 thé tién hanh ldy mau lan
dau vdi kich thide ny > 30) dé tinh s2. T d6 xdc dinh dide

Kich thidc mau n phai 1a s6 nguyén. Néu khi tinh n theo cic cong thiic trén didc
gié tri khong nguyén thi ta lay phan nguyén ciia né cong thém voi 1.

2

2
Tiic 1a n= [ ,%(72]—1—1 hoac n:[
1S

3‘;] +1.
2.3 Udc ludng ty 1é

Gié st tong thé dudc chia ra 1am hai loai phan tii. Ty 16 phan tii ¢6 tinh chat A 1a p
chiia biét. Udc lidng ty 1¢ 1a chi ra khodng (f1, f2) chia p sao cho P(fy < p < f3) = 1—av.

P8 cho viée gidi bai todn dude don gidn, ta chon mau vdi kich thude n kha 1dn.
Goi X 14 s6 phan ti c6 tinh chat A khi 14y ngau nhién mot phan tu tu tf;ng thé thi
X la dai lidng ngau nhién cé phan phoi xéc suat
X| o 1
P ‘ 1-p p

Goi X; (i = 1,n) 1a s6 phan ti c6 tinh chat A trong lan lay thi 4.

- 1 n A ’ e Y
Tacé X = —> X, chinh Ia tan suat icc hidng diém cta p = E(X). Mat khéc, theo
ni4
B S ar TN s —, _ p(1—p)
chidng 2, nX ¢6 phan phoi nhi thuc B(n,p). Td dé E(X) =p va Var(X) = ———.
n

Chon théng ké U = M, trong d6 f 1a ty 1¢ cdc phan ti cla méau c¢é tinh
p(l—p)
chat A.

Khi n khd Ion thi U € N(0,1). Gidi quyét bai todn tidng td nhu & tide hidng trung
binh, thay X bdi f, 0 béi f(1 — f)... ta didc

PN (U DN F ()
n n

Tém lai, ta x4c dinh dude khodng tin cay (f1, f2) = (f — &, f +¢), trong d6

f 1a ty 1é cdc phan td ciia mau c6 tinh chat A

€= u,ﬂ/f(ln_f) (d6 chinh x&c) (4.6)
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78 Chudng 4. Udc lidng tham sé clia dai lidng ngau nhién

o

Z. N ~ . A ’
voi u, la phan vi chuan muc 1 — §

T (4.6) ta c6

Uy = v
fA=1)
n:u% gf(t;f)

® Chd y Ta c6 thé tim khodng tin ciy ciia p bang cdch khac nhy sau:
T khodng tin cay cta p:

(f—uv\/p(ln_p)<p<f+uw\/p(1;p)> hay (If—p|<uv p(ln_p))

Ciai bat phidng trinhnay ta tim didc

nf+0,5u2 —/0,25:2 —nf(1 - f) nf+0,502 +,/0,2502 — nf(1 - f)
9 P2 =

p1 =

2 2
n+u7 n—l—u7

Khi d6 (p1,p2) 12 khodng tin cdy clia p vdi d6 tin cay 1 — av.

e Vidu 5 Kiém tra 100 sin pham trong 16 hang thdy cd 20 phé pham.
i) Hay voc hiong tij 1é phé pham c6 dd tin cdy 99 %.
ii) Néu dé chinh xdc e = 0,04 thi do tin cdy cla vwoc liong la bao nhiéu?
i) ;Né/u muén cé dé tin cdy 99% va dé chinh zdc 0,04 thi phdi kiém tra bao nhiéu
san pham?
Giai

i)n =100, f=245=02

Xét U =0 ¢ N(0,1).

Ta co

l1-a=0,99 =—a=0,01 :1—%:1—0,005:0,995

€ = Up,995

V0,20,8 —
V100 7710
fi=f—-e=0,2-0,1=0,1

fo=f+e=0,2+0,1=0,3
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2. Phudng phdp khodng tin cay 79

Vay khodng tin cay 1a (0,1;0,3).

) ~0,04./T00
11) U1_% = W =1
Tim didc

1—%:0,84 — 1-—a=0,68

Vay do tin cay 1a 68%.
i) l—a=0,99 = a=0,01 = 1-2=0,995 Tim didc uggs = 2,576.

2 f—
Do dé
N (2,576)%.0,2.0,8

(0,04)?

= 6,635.100 = 663, 5

Vay n = 664

2.4 Udc liidng phidng sai

Gid su dai lidng ngau nhién X c¢é phan phoi chuén vdi phidng sai Var(X) = o2
chia biét. Cho 0 < o < 0.05. Udc hidng phidng sai Var(X) 1a chi ra khodng (07, 03)
chia 02 sao cho P(0} <o’ <o03)=1-a.

Td X 1ap mau ngau nhién Wx = (X1, Xs, ..., X,) va xét cdc tridng hdp

a) Biét E(X) = p.

, n Xz _ 2
Chon thong ké y? = Z %
o

i=1
Ta thay x? c6 phan phoi ”khi-binh phidng” vdi n bac ti do.

Chon oy va ay khé bé sao cho a; + a = . Ta tim dude cdc phan vi X2, va xi_,,
thda man

Thay bicu thiic ctia 2 vio (4.7) va gidi ra ta didc

2 2
leozz Xal

Chon a; = ap = § thi

X; — p)? X; — p)?
Z(X%QHJ) <0_2 < Z( XQQ :u) (48)

Vi mau cu the w, = (x1,xa,...,x,), tinh cic téng S (x; — pu)? va dda vao (4.8) ta
tim didc khodng tin cay (0%, 03), trong d6
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80 Chudng 4. Udc lidng tham sé clia dai lidng ngau nhién

2 _ (i — p)’n,
Xml—%
o (@i — 11)*n,
Xn,%

voi
X7.1—s 1 phan vi “khi—binh phiidng” miic 1 — ¢ vdi n bac ti do.

th% 14 phan vi “khi—binh phidng” mic 5 voi n bac tu do.

b) Chua biét F(X).
(n—1)52

Chon théng ké y? = -
g

Thong ké nay ¢6 phan phéi ”khi—binh phudng véi n — 1 béc ti do. Tuong tu nhd
trén ta tim dude khodng tin cay (o, 03) voi

2 _ (n_l)SQ. s (n—1)s

01 = 3 v 09 = 2
Xn-1,1-2 Xn-1,2

e Vidu 6 Muc hao phi nhién liéu cho mét don vi sdn ph(fm la dai liong ngau nhién
6 phan phéi chudn. Xét trén 25 sin pham ta thu dioc két qud sau:

X195 20 205
5 18 2

n;

Hay woe liong phuong sa voi d tin cdy 90 % trong cdc triong hop sau:
i) Biét ki vong pu = 20g.
i) Chuia biét ki vong.
Giai
i) Biét p = 20g.

] x; \ n; ] x; — 20 \ (z; — 20)? ‘ (z; — 20)?n; ‘

195] 5 0,5 0,25 1,25
20 | 18 0 0 0
205 | 2 0,5 0,25 0,5
S | n=25 1,75

Dotincdy 1-a=09 — a=0,1 — %:0,05 — 1—%:0.95

Tra bang phan vi x? vdi n = 25 béc ti do ta didc

X%5;0,05 = 147 67 X%5;0795 - 37, 7
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3. Bai tap 81

Do do )
i — 20)°n; 1,75
af:z(xQ )i _ — 0,046
X25;0,95 37,7
. —920)%n. 1
ot Z(sz 0)°n; _ L5 0,12
X25;0,05 14,6

Vay khodng tin cay 1a (0, 046; 0, 12).
ii) Khi chia biét ky vong ta tim s = 0, 0692.
Tra bang phan vi khi binh phidng vdi bac ti do n — 1 = 24.

X3,05 = 13, 85; X3,95 = 36,4

va tinh 5
24 24 x 0,0692
ol =0 = ! — 0,046
X0,95 36,4
2452 24 x 00,0692
p2=0 DU 19
X0,05 13,85

Vay khodng tin cay 1a (0, 046; 0, 12).

3. BAI TAP

1. Mot mau cac trong hidng tidng ting 124 8,3; 10,6; 9.7; 8.8; 10,2 va 9.4 kg. Xdc dinh
ude lidng khong chéch cla

a) trung binh clia tong thé,
b) phudng sai cia tong the.

2. Mot mau do do 5 dudng kinh ctia qua cau 1a 6,33; 6,37; 6,36; 6,32 va 6,37cm. Xac
dinh idc hidng khong chéch clia trung binh va phidng sai ctia didng kinh qua
calL.

3. Dé xéc dinh d6 chinh xéc clia mot chiée can ta khong cé sai s6 hé thong, ngudi ta
tién hanh 5 1an can doc lap (cting mot vat), két qua nhu sau:

94,1 94,8 96,0 95,2 kg
X4c dinh idc hidng khong chéch clia phiidng sai s6 do trong hai tridng hop:

a) biét khoi hidng vat can 1a 95kg;
b) khong biét khoi lidng vat can.

4. Duidng kinh ctia mét mau ngau nhién ciia 200 vién bi dide san xuat bdi mot may

trong mot tuan cé trung binh 20,9mm va do léch tiéu chuan 1,07mm. Udc lidng
trung binh didng kinh clia vién bi vai do tin cay (a) 95%, (b) 99%.
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Chidng 4. Udc lidng tham s clia dai lidng ngau nhién

. D¢ khdo sat suc bén chiu hic clia mot loai ong cong nghiép ngudi ta tien hanh do

9 6ng va thu didc cac s6 liéu sau
4500 6500 5000 5200 4800 4900 5125 6200 5375

Tu kinh nghiém nghé nghiép ngusi ta biét rﬁng sic bén d6 ¢6 phan phoi chuin
voi d6 léch chuan o = 300. Xdc dinh khodng tin ciy 95% cho stic bén trung binh
cua loai ong trén.

. Tai mot vung ring nguyeén sinh, nguidi ta deo vong cho 1000 con chim. Sau mot

thdi gian, bat lai 200 con thi thay c6 40 con ¢6 deo vong. Thi udc lidng s6 chim
trong ving ring d6 voi do tin cay 99%.

. Biét ty 1¢ ndy mam cta mot loai hat giong 1a 0,9. Vdi @6 tin cay 0,95, néu ta

muén do dai khodng tin cay clia ty 1é ndy mam khong vidt qua 0,02 thi can phai
gieo bao nhiéu hat?

. Két qua quan sit vé ham lidng vitamine C clia mot loai trai cdy cho & bang sau:

’ Ham hidgng vitamine C (%) ‘ SO trai ‘

6 -7 )
7T—-8 10
8—9 20
9-10 35
10 — 11 25
11 — 12 5

a) Hay idc hidng ham hidng vitamine C trung binh trong mét trai vdi do tin cay
95%.

b) Qui idc nhiing trai c6 ham lidng vitamine C trén 10% la tréi loai A. Udc hidng
ty 16 trai loai A voi do tin cay 90%.

c) Muén d6 chinh xdc khi idc lidng ham hidng vitamine C trung binh la 0,1 va
d6 chinh x4c khi udc hidng ty 1é trai loai A 14 5% vdi cting d6 tin cay 95% thi can
quan sat thém bao nhiéu trai nia? A

. Po didng kinh clia 100 chi tiét may do mot phan xidng san xuat, ta dude két qua

cho & bang sau:

| Duidng kinh (mm) | Sé chi tiét mdy

9,35 8
9,90 12
9,95 20
10,00 30
10,05 14
10,10 10
10,15 6
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3. Bai tap 83

Theo qui dinh, nhiing chi tiét c6 didng kinh tu 9, 9mm dén 10, 1mm 14 nhidng chi
tiét dat tiéu chuan k¢ thuat.

a) Udc hidng ty 1é va uidc hidng trung binh dudng kinh ctia nhiing chi tiét dat tiéu
chuén vdi ciing do tin cay 95%?7

b) D6 do chinh xéc khi ide hidng duidng kinh trung binh clia nhiing chi tiét dat
tiéu chuan la 0,02mm va do chinh xéc khi idc hidng ty 1é chi tict dat tiéu chuan
14 5% voi cing do tin cay 99% thi can do thém it nhat bao nhiéu chi tiét nda?

10. D6 dai ctia ban kim loai tuan theo luat chuan. Do 10 ban kim loai d6 ta thu dide
so lieu sau:

4,1 3,9 4,7 4,4 40 3,8 4,4 4,2 4,4 5,0
Hay xéc dinh

a) Khoang tin cay 90% cho d6 dai trung binh trén;
b) Khoang tin cajy 95% cho phidng sai ctia do dai dé.

11. Ngudi ta do chiéu sdu cia bién, sai 1éch ngau nhién dudc gia thiét phan phoi theo
qui luat chuén vdi do lech tieu chuan 1a 20m. Céan do bao nhiéu lan dé xéc dinh
chiéu sau ctia bién vdi sai lech khong qua 15m va do tin cay dat dudc 95%7

12. Theo déi s6 hang ban didc trong mot ngay ¢ mot cia hang, ta didc két qud ghi
d bang sau:

| S6 hang béan dude (kg/ngay) | S ngay |

1900 — 1950 2
1950 — 2000 10
2000 — 2050 8
2050 — 2100 5

Hay 1idc lidng phiidng sai clia hidng hang ban didc moi ngay voi d6 tin cay 95%?
(cho biét a; = ag).

® TRA LOI BAI TAP
1. a) 9,5kg, b) 0,74kg?
2. T = 6,35cm, s?=0,00055cm?.
3. a) Trung binh khéi hidng m = 95kg. Udc hidng khong chéch clia phiidng sai 1a

5
> (z;—95)* = 0,41
=1

O] =

zn:(:lcZ —m)? =
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Chidng 4. Udc lidng tham s clia dai lidng ngau nhién

Udc lidng khong chéch ctia phidng sai 1a

1 n
LS X
=1

25: —95,5)2=0,7rff

NH

4. (a) 20,9 £ 0, 148mm, (b) 20,9 &0, 195mm.
5. (5092, 89 ; 5484,89).
6. 0,1271 < p < 0,2729

N AN N N N ? 1000 1000
Tong so chim trong vung ring nam trong khoang (072729, 071271)

7.2 x 1,96,/22%1 < 0,02. Gidi bat phidng trinh ta cé n > 3457.
a) 9,06;9,54), c) 467 trai.
a) (0,792 < p < 0,928); (9,982 < m < 10,006). b) 221.

10. a) (4,09; 4,49), b) (0,064 ; 0,456).

11. 7 lan.

12. (1253,8 < 02 < 3983, 8).
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