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~==. TRUONG DAI HOC ~
= KY THUAT CONG NGHIEP 41

¥ OF ECONOMIC AND TECHNICAL INDUSTRIES __&

BAI TOAN:

Cho bién ngau nhién goc X voi quy luat phan
phoi x4ac suat da biét song chua biét tham so 6.
Ta phai udc luong cho tham so 6.


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

1 PHUONG PHAP UOC PIEM
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1.1 KHAI NIEM
Tir bién ngau nhién goc X ta 14p mau ngau nhién
W, = (X1, X2, ..., Xy)
Va tir mau nay ta xay dung thong ké
0 =7F(X, Xy, ., X))

Néu ta st dung thong ké 8 dé udc lugng cho 6 thi ta goi
[a udc luong diém.

Co6 rat nhiéu cach dé udc luong cho 8 nhung trong pham
v1 bai giang nay chi trinh bay loal uéc luong don gian
nhat va udc luong hiéu qua nhat.
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1.2 UOC LWONG KHONG CHECH

Khi dung thong ké 8 dé uéc lugng cho 6 ta khong thé cin
clr vao mot vai truong hop cu thé ma két luat duwoc ma can
phai dua vao gia tr1 trung binh cua no, do vay ta c6 dinh
nghia:

Dinh nghia

Thong ké 8 goi 1a udc lugng khong chéch cua 8 néu
E6 =6. Nguoc la1 go1 1a uwéc luong chéch.
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1.2 UOC LWONG KHONG CHECH
Vi du
Cho X 1a bién ngau nhién goc X c6 quy luat N(u, 02), hiy
tim cac udc luong khong chéch cia p va 0.
Giai
Tu X raratramau W = (X, X5, X3, X4, X5), dua vao
thong ké nay ta co thé dua ra cac udc luong khong chéch
cho 1 va ¢ nhu sau:
1, D6i vai pta co
- X1+ X+ X3+X,+X
g =X = 1 2 53 4 5

Do EB, = EX = u nén 0, 1a uéc luong khong chéch cia p

ngThanCong.com https://fb.com/tailieudientucntt
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1.2 UOC LWONG KHONG CHECH

Hoac
_ X; 43Xy +4X3 + X, + Xs
02 = 10

Do EB, = u nén 6, 1a udc luong khong chéch khac cia p

2, P6i véi 02 ta cb
5
1 .
O =S5 :ZZ(Xi_X)
i=1

Do EB; = ¢ nén 65 1a udc lugng khong chéch cua o?.
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1.3  UOC LUONG HIEU QUA

Nhu vi du trén ta thay rang mot tham s 0 co thé co nhiéu
ude lugng khong chéch nhu 8, 6, nén mdt cau héi tu
nhién dat ra la trong hai uéc luong khong chéch cua 0 thi
ude luong nao tot hon. Mat khac ta cht ¥ rang néu 6 dé
udc luong khong chéch cho 6 khong c6 nghia 1a mo1 gia tri
ctia @ déu trung khit véi © ma chi c6 nghia rang trung binh
céc gia tri cuia @ bang 0. Do d6 ta co thé coi udc luong
khong chéch nao cua 6 ma co6 trung binh cua binh phuong
d6 léch so v&i 0 bé hon thi tot hon, nghia 14 ta so sanh 2 gia
tri E(0, — 0)? va E(8, — 6)? dé tim udc luong tot hon.
Nhung:

E®, —60)* = E(6; — E01)* = D0, E(B, — 6)* = Db,

Nén ta c6 dinh nghia:
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1.3 UO'C LUONG HIEU QUA

Dinh nghia

Cho 6, va 8, 14 hai udc luong khong chéch ctia 6. Néu
D6, < DB, thi ta nodi 6, 1a udc lugng hiéu qua hon 6,.
Néu thong ké 8, 1a uéc luong khong chéch cua 8 co DO,
nho nhat thi ta néi 0; 1a udc luong hiéu qua nhat cua 6.
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1.3 UO'C LUONG HIEU QUA
Vi du

Cho X 1a bién ngau nhién goc X co quy luat N(u, ¢?), tur
X rarat ra mau W = (X, X, X3, X4, X5). Nhu trén ta co

X+ X X+ X+ X

91==‘X'== 1 2 E: 4 5’92
C X1+ 3X, +4X3 + Xy, + X5
B 10

/\ 2
La 2 uwdc lwong khong chéch cua p nhung do D8, = % <

— 2802

Do, = 100

nén 6, la uvdc luong hi€éu qua hon 6,.
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Chuy.

- Trong thuc té do tham so 8 chua biét nén néu ta
dung mot gia tri @ dé udc luong cho 6 thi ta khong
thé danh gia duoc sai so ‘9 -6 ‘ nén udc luong
diém khong duoc sir dung nhiéu trong thuc té.
Nguoi ta thuong dung mot khoang gia tri dé udc
lwong cho 0, udc luong nhu thé goi 1a udce luong
khoang sé duogc trinh bay sau day.
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2 PHWPONG PHAP UO'C LUONG BANG
KHOANG TIN CAY
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2.1 PHUONG PHAP CHUNG
a, PINH NGHIA.

Khodng (Gq,G,) ciia thong ké G goi la khodng tin
cdy ciia tham sé 6 néu véi xdc sudt bang (1 — a) cho
triwée thod mén diéu kién:

P(Gl<8<G2)=1_C(

Xdc suat (1 — a) goi la do tin cay cua woc lwong, con

khoang I = G, — G goi la do dai khoang tin cady.
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2.1 PHUONG PHAP CHUNG
b, CAC BUOC TIEN HANH TIM KHOANG (G, G5)
Tur tong thé lap mau ngau nhién kich thudce n:
W, = (X1, X2, ..., Xy)

Va tir d6 xay dung thong ké G = f(X1, X3, ..., X,,, 0) sao cho
quy luat phan phdictua G khong phu thudc vao cac bién so6
va hoan toan xac dinh. Iiic d6 v61d0 tin cay (1 — a) cho
trude co thé tim dugce cip gia tri aq, @y sao cho a; + a, =
a va tuong Utng ta tim dugc cap gia tr1 gaq, ga, thoa man:

P(G<gay) =
P(G > gay) = a;
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2.1 PHUONG PHAP CHUNG

Vatrdosuyra P(ga <G <gay,)=1—(a;1+ay) =1—«

Nhu vay, voido tin cdy (1 — a), ta da tin duoc khoang
(gay, gay) cho G. Bién doituong duong biéu thirc
gy <G <gaptaco Gy <0 <Gy, suyra

P(G1<9<G2)=1—a

hay (G, G,) chinh 1a khoang wéc luong can tim.
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22  UOC LUQNG KY VONG CUA BIEN NGAU NHIEN TUAN THEO
QUY LUAN PHAN PHOI

Gia str trong tong thé bién ngau nhién goc Xcod phan

phoichuan N(u, 0?) nhung chua biét tham s6 p. Bé udc

lwong p, tir tong thé ta 1Ap mau ngau nhién kich thuédc n:
? , W, = (X1, X2, -, Xn)

bé chon thong ké G cho thich hop ta xet hai truong hop

sau:

2 ctia bién ngau nhién goc Xtrong

a, D3 biét phuong sai o
tong thé.

Do trung binh mau:

n
1

=22 %
n

cO X; co cung quy luat phan ph01 voiXva E(X) =
u,D(X) =— nen X~N(,u,—)


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

22  UOC LUQNG KY VONG CUA BIEN NGAU NHIEN TUAN THEO
QUY LUAN PHAN PHOI

Chon thong ké

X—u
- Vn ~N(0,1)

vo1d0 tin cay (1 — a) cho trudce cod thé tim duoc cap gia tri

G=U=

a1, sao cho a; + a; = a va tuong ung ta tim dugc cap
gia tri Uj_g,, Uy, thoa man:

P(G < ul_al) =

P(G > uaz) = ay
suy ra

P(ul_a1 <U<ug)=1-(;+ay)=1-a«
do uy_,, = —U,, nén ta co:
P(—ua1 <U<uy)=1-«a
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22  UOC LUQNG KY VONG CUA BIEN NGAU NHIEN TUAN THEO
QUY LUAN PHAN PHOI

do uj_,, = —Uy, nén ta co:

P(—ua1 < U <ua2) =1—«a

X —
@P(—ua1< U'u\/ﬁ<ua2)=1—a
_ ) _ 0}
@P(X—ﬁua2<,u<X+ﬁual)=1—a

Vay voido tin cady (1 — ) tham sd pciia bién ngau nhién

gOc s€ nam trong khoang

— o — o)
(X —ﬁuQZ,X +ﬁua1)
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22  UOC LUQNG KY VONG CUA BIEN NGAU NHIEN TUAN THEO
QUY LUAN PHAN PHOI

9 . A A e I a /4 ? b
- Khoang tin cady do1 xtmg: ay = a, = ~ ta co khoang tm

cay
X —gX+¢)
o

VO1E = —=Uq 2 dugc goila do chinh xac.

- Khoang tin cdy bén phai: @y = 0,a; = a thiu,, =uy =
+00 va do d6 khoang tm cay la

()? — %ua, +OO)
Bi¢u thuc trén dung dé udc lugng gia tri toi thiéu cua .
- Khoang tin cay bén trai: @1 = a,a; = 0 thiu,, = uy =
+00 va do d6 khoang tm cay la

o

(_OO'X-I_ﬁu“)

Bi€u thirc trén dung d€ udc lugng gia tr1to1 da cua .

m/taili eudientucntt
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22  UOC LUQNG KY VONG CUA BIEN NGAU NHIEN TUAN THEO
QUY LUAN PHAN PHOI

Tir mau cu thé

w = (X1,X2, e, Xy)
va tu do ta tim duogc gid tricu thé cua trung binh mau x.
Lic d6 voido tin cdy (1 — @), qua mot mau cu thé, khoang
tin cay cua [ la:

_ o) _ o)
(gl'gZ) — (X ——F=Uyg,, X +_ua1)

vn vn
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22  UOC LUQNG KY VONG CUA BIEN NGAU NHIEN TUAN THEO
QUY LUAN PHAN PHOI

Chu y

Cung vo1do tin cay(1l — a) thikhoang tin cdy nao
ngan hon s& tot hon, trong truong hop nay khoang tin cay
d6ixtng s& ngan nhat va c¢6 do dail = 2¢
Néu bai toan cho truéc do dai doan tin cay (do chinh xac
£) yéu cau xac dinh kich thudc toi thiéu cia mau n véi do

tin cdy (1 — a) thitwu cong thic
20
[ =2 = _U,a/z

Vn

ta cO:



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

22  UOC LUQNG KY VONG CUA BIEN NGAU NHIEN TUAN THEO
QUY LUAN PHAN PHOI

Vidu 1. Trong luong mot loai san phém 1a bién ngau nhién
phan phdichuan véido léch chuan 1a 1 gam. Can thu 25 san

pham loai nay ta thu duoc két qua sau:

Trong luong 18 |19 |20 |21

(gam)
SO SP tuong ung |3 5 15 |2

a, V&i do tin cay 0,95 hidy tim khoang tin cdy d6i xing

cua trong lwong trung binh loai san pham noi trén.

b, Néu yéu cau dd chinh xac ctua uwdc luong 1a 0,1 va giir
nguyén do tin cdy 1 —a thi phai diéu tra mot mau kich

thudc bang bao nhiéu?
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22  UOC LUQNG KY VONG CUA BIEN NGAU NHIEN TUAN THEO
QUY LUAN PHAN PHOI

Giai
a, X1a trong luong ctia san pham
X~N(u,d%),0 =1
1—a=095= a=0,05
Ug/2 = Ug,025 = 1,96
n=25,x = 19,64
Khoang tin cay la

1 1
(19,64 —T 1,96;19,64 + = 1,96)
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22  UOC LUQNG KY VONG CUA BIEN NGAU NHIEN TUAN THEO
QUY LUAN PHAN PHOI

b, tacd € = 0,1, theo cong thuc trén ta co

ot 1 ,
n = ZUWa2| = [0’12 (1,96) ] = 385
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22  UOC LUQNG KY VONG CUA BIEN NGAU NHIEN TUAN THEO
QUY LUAN PHAN PHOI

b, Chua biét phuong sai ¢?

ctia bién ngau nhién goc X
trong tong thé va n < 30
Chon thong ké

X—u
G=T=
S

Vn ~T(n—1)

v6ido tin cdy (1 — @) cho trudc cé thé tim dwoc cip gia tri
ai,a; sao cho a; + @, = a va tuong Utng ta tim dugc cap

gia tri tl(i;i), tgzl_l) thoda man:

P(6<t))=a

p (G > to(];_l)) = a,
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22  UOC LUQNG KY VONG CUA BIEN NGAU NHIEN TUAN THEO
QUY LUAN PHAN PHOI

Suy ra
P( ) <G <t 1))—1—(a1+a2)—1 o

do t(n 1) = gi_ ) nén ta co:

P (—té”;‘l) <G < t(”_”) =1-a

& P <—t(§”‘1) L tor 1)) =1-a

1

_ S _ _ S 4
@P(X—ﬁto(]; 1)<M<X+ﬁt$ ”):1—05

Vay Vo1 do tin cay (1 — &) tham so p ciia bién ngau nhién
goc s& nam trong khoang

S S
> n-1) o n—1
CuuDuorgThanCong.com V n 2 V n 1 https://fb.cofn/tailieudientucntt
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22  UOC LUQNG KY VONG CUA BIEN NGAU NHIEN TUAN THEO
QUY LUAN PHAN PHOI

- Khoang tin cay d6i xing: a; = a, = % ta co khoang tin cay
X—eX+¢)

=0, duge goila dd chinh xdc.

- Khoang tin cdy bén phat: a; =0, = a thiu,, =uy =

vOl € =

+oo va do do khoang tin cay la

()? IR +00)
vn ¢

Bi¢u thuc trén dung dé udc lwong gia tri toi thieu cia .

- Khoang tin cady bén trar: a; = a,a, = 0 thiu,, = uyg = +©

va do do khoang tin cay la

S
(n—1)
00X+—t )
(e X+ =t
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22  UOC LUQNG KY VONG CUA BIEN NGAU NHIEN TUAN THEO
QUY LUAN PHAN PHOI

Bicu thuce trén dung dé udc luong gia tr1tdé1da cua p.
T mau cu thé

W= (Xl,XZ, ""xn)
va tr do ta tim duogc gia tri cu thé cla trung binh mau .
Lic d6 voido tin cay (1 — @), qua mot mau cu thé, khoang
tin cay cua p la:

9 (n-1) - 5 1
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22  UOC LUQNG KY VONG CUA BIEN NGAU NHIEN TUAN THEO
QUY LUAN PHAN PHOI

Chu y:

Do phan phoi Student hoi tu nhanh vé phan phdi chuan
khi n — +oo nén khi n rat 16n (n > 30) thi xap xi tc({n_l) ~
Uy .

Vidu 2. Véicac yéu cau cua vidu 1 nhung gia thiét ta chua biét

dd 1éch chuan.
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22  UOC LUQNG KY VONG CUA BIEN NGAU NHIEN TUAN THEO
QUY LUAN PHAN PHOI

Vidu 3. Pé xac dinh kich thudc trung binh cua chi tiét do mot
may tu dong san xuit, ngudita lAiy ngau nhién 200 chi tiét dem

do va thu duoc bang so6 li€u sau:

Kich thudc chi SS chi tiét
tiét(cm) tuong ong
54,795-54,805 6
54,805-54,815 14
54,815-54,825 33
54,825-54,835 47
54,835-54,845 45
54,845-54,855 33
54,855-54,856 15
54,865-54,875 7

V&ido tin cay 95% hay udc luong khoang tin cay doi xtirng
ciia kich thudc trung binh cua chi tiét do may san xuat. Gia

thiét kich thudc chi tiét tuan theo quy luat chuan.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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23 UOCLUQNG HIEU CUA HAI KY VONG TOAN CUA HAI BIEN
NGAU NHIEN PHAN PHOI CHUAN

Gia st ta xét mot lic hai tong thé. O tong thé thu
nhat ta xét bién ngau nhién gbc X~N(uy,0?), 0 tong thé
thr hai ta xét bién ngau nhién gdc Y~N(u,,04) . T hai
tong thé noéi trén rat ra hai mau ngau nhién doc lap co

kich thu6c tuong otng ny va n,:
WX — (Xl,Xz, ...,an)
WY — (Yl,Yz, ""Ynz)

Pé chon théng ké G cho thich hop ta xet hai trudong hop

Sau.
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23 UOCLUQNG HIEU CUA HAI KY VONG TOAN CUA HAI BIEN
NGAU NHIEN PHAN PHOI CHUAN o ,
a, Pa biet phuong sai 6 va o4 cua bién ngau nhién goc X

Ytrong tong thé.

G=U= ~N(0,1)

v61do tin cay (1 — a) cho trudc co thé tim duoc cap gia tri
a1,y sao cho a7 + a; = a va tuong rng ta tim dugc cap
gla trl Uj_q,, Uy, thoa man:
P(G < ul_al) =
P(G > uaz) =
suy ra
P(ul_a1 < U<ua2) =1l—(q1+ay)=1—«
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23 UOCLUQNG HIEU CUA HAI KY VONG TOAN CUA HAI BIEN
NGAU NHIEN PHAN PHOI CHUAN

do Uj_y, = —Uy, nén ta co:
P(—ua1 <U<uUy,)=1-«a

[ \

X—7—(u -
S P —Uy, < (h 'Ll2)<u0[2 =1—-«a

2 2
o o
\ /—1 it /
n1 le

e 2 I
SPlX-Y— | —F—U, <y~ <X-Y+ | —F+—U, |=1—-«a
n ny nq ny
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23 UOCLUQNG HIEU CUA HAI KY VONG TOAN CUA HAI BIEN
NGAU NHIEN PHAN PHOI CHUAN

Vay véido tin cay (1 — ) tham soO py — fy ciia bién ngau

nhién goc s€ nam trong khoang

e a2 o2 o2
X—=Y — + Uy, X =Y+ | —+—u,
VTM n; an np

2 o A A e 4 a /4 2 °
- Khoang tin cay do1 xtmg: a; = a, = ~ ta co khoang tin

cay

X-Y—gX-Y+¢)

2 2

y ® O- O- L4 \ aN 14 14

voi e = \/nl + nz Uy dugce goila do chinh xac.
1 2


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

23 UOCLUQNG HIEU CUA HAI KY VONG TOAN CUA HAI BIEN
NGAU NHIEN PHAN PHOI CHUAN
- Khoang tin cay bén phar: a; = 0,a; = a thiu,, =uy =

+00 va do do6 khoang tin cay la

I P .
X—Y— |—+—uy, +x
an n;

Biéu thtre trén dung dé wdc lwong gia tri tdi thiu cua
H1 — HUz.

- Khoang tin cay bén trar: a; = a,ap = 0 thiu,, =uy =
+00 va do do khoang tin cay la

ducng thafgong 2
—0,X—-Y+ | —+—u,
an ny

Biéu thtre trén dung dé udc lwong gia tri tdi da cua puy —
H2-

ongThanCong.com https://fb.com/tailieudientucntt
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23 UOCLUQNG HIEU CUA HAI KY VONG TOAN CUA HAI BIEN
NGAU NHIEN PHAN PHOI CHUAN

Tur cac mau cu thé

Wy = (X1, X2, ey Xp,

Wy = (yliYZ' "'iynz)

va tir do6 ta tim duogc gia tri cu thé ctia cac trung binh mau
X,y.hc doé voido tin cdy (1 — a), qua cac mau cu theé,

khoang tm cay cua yu; — u, la:

2 2 2 2
_ o1 O _ 01 0y

(91,92) =|X—y— | —+—ug;x—y+ + U,
an n; an n;
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23 UOCLUQNG HIEU CUA HAI KY VONG TOAN CUA HAI BIEN
NGAU NHIEN PHAN PHOI CHUAN
b, Chua biét phuong sai of va ¢4 ciia bién ngau nhién goc
X, Ytrong tong thé nhung gia thiét o = 0§ = o2
Ta co:

X=Y—(u—pp) X—=Y—(u— i)

~N(0,1)
5 7 \/ 1 1
oy 0 o +
= +n np Ny
N 2
va
2
2 (nl o 1)SX 2
XX o 0_2 X(Tll—l)
,  (mp—-1)85°
Xy = 52 ~Xn,-1)
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23 UOCLUQNG HIEU CUA HAI KY VONG TOAN CUA HAI BIEN
NGAU NHIEN PHAN PHOI CHUAN

nén

1
X>=xz+xi= p((m — 1Sy’ + (ny — 1)SY2)~X1211+712—2

U

72
\/nl +np; — 2

X—Y—(u —uw2)
= ~Tny4n,-2)
1 1 [(n— DSy + (n, — 1)S,°

’l’l_l-l_'l’lzN n1+n2—2

Ta chon théng ké

X—Y— (1 — W)
G=T-= A NT(n1+n2—2)

ongThanCong.com https://fb.com/tailieudientucntt
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23 UOCLUQNG HIEU CUA HAI KY VONG TOAN CUA HAI BIEN
NGAU NHIEN PHAN PHOI CHUAN

\%e3!

L N 1 [(ny — DSy + (n, — 1)Sy°
\ nq ny \ nq + ny — 2

vo1d0 tin cay (1 — a) cho trudce co thé tim dugce cap gia tri

a1, sao cho ay + @, = a va tuong tung ta tim duogc cap

.y . ni{4+n,—2 ni+n,—2 ) ~
gia tri tl(_ixl 2 ),150((21 272) thoa man:

P(G<tm ™) =q
P (G i tgﬁnz_z)) = a,

suy ra
P (t(n1+n2_2) <G < t(n1+n2_2)) =1l—-(t1+ay,)=1—«

1—a1 az

ngThanCong.com https://fb.com/tailieudientucntt
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23 UOCLUQNG HIEU CUA HAI KY VONG TOAN CUA HAI BIEN
NGAU NHIEN PHAN PHOI CHUAN

do t1(7i1a-|1-712—2) = —tc({711+n2_2) nén ta co:
P (_t0(5711+n2—2) <G<ti"MTI)=1—«a

_ X —Y — - _
— P (_tc(:il—Fle 2) < lgl’tl HZ) < tc(r’l;l—l-nz 2))

=1 —«
o P (X—F — ALl <y

<X-YV+A4ti"")=1—aqa

Vay v&i do tin cdy (1 — ) tham sé u; — u, cta bién ngau

nhién gbdc s€ nam trong khoang

(X =7 —a.cf0m™, 8 -7 + a2

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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2 ° A A s 4 a /4 ? <
- Khoang tm cay d61xirng: a; = a; = ~ ta co khoang tin

Ay

cay
X-Y—-—X—-Y+e¢)

voie = Aty " duge goila do chinh xac.
- Khoang tin cay bén phar: a; = 0,a; = a thiu,, =uy =
+0oo va do d6 khoang tin cay la

(X=7 -4l 4oo)
Biéu thitrc trén dung dé wdc luwong gia tri toi thiéu cua
H1 — H2.
- Khoang tin cay bén trar: a; = a,a, = 0 thiu,, = uy =
+00 va do do khoang tin cay la

(—oo,)? -7 +4 to(f‘“”z_z))
Biéu thtre trén dung dé udc lwong gia tri tdi da cua puy —
H2-
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23 UOCLUQNG HIEU CUA HAI KY VONG TOAN CUA HAI BIEN
NGAU NHIEN PHAN PHOI CHUAN

T cdc mau cu thé
wy = (X1, %2, ey Xy
wy = (Y1, Y2, ---»)’nz)
vatur do ta tim dugc gia tricu thé cua céac trung binh mau
%, 7. Lac 6 voido tin cay (1 — @), qua cac mau cu theé,
khoang tm cay cua yu; — i, la:
(91;92) _ (X 7 — n t(n1+n2 2) — 4 n t(n1+n2 2))

Chu v:
Do phén phoi Student hoi tu nhanh vé phan phoi chuan
khin — +o0 nén khiny + n, rat 1on (ny + ny > 30) thi xap xi

t(n1+n2—2)

~S
a Nua.
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23 UOCLUQNG HIEU CUA HAI KY VONG TOAN CUA HAI BIEN
NGAU NHIEN PHAN PHOI CHUAN

Vidu 4. Tir mot chudng nudi lon, ngudi ta 1y ngau nhién
bon con dem can va thu dugc trong lwong twong ng cla
chung 1a 64, 66, 89, 77. Tt chudng khac lay ra ba con dé
can thi duoc trong luong 1a 56, 71, 53. V61 d0 tin cay 95%
hiy udc lwong su khac biét vé trong luwong trung binh cua
hai chuéng lon d6. Gia thiét trong luong cua lon tuan theo

quy luat phan phéichuan.
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2.4 O'c LWONG XAC SUAT (Ti LE) CUA BIEN NGAU NHIEN TUAN THEO QUY
LUAT KHONG-MOT

Gia sir trong tong thé, bién ngau nhién goc Xtuan theo

quy luat khong-mot
PX=1)=pPX=0)=1—p=gq

Tir tong thé lap mau ngau nhién kich thudc n: W, =

(X1, X3, e Xp),
XY

datm = Y} { X; ~B(p;n) nén E(m) = np,D(m) = npq, suy
ra EX=E(%)=p,DX=D (%) ="

n
Khin lon va p khong qua nho thi
(X —p)
Vi~

U = N(0,1
VT n~N(0,1)
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2.4 O'c LWONG XAC SUAT (Ti LE) CUA BIEN NGAU NHIEN TUAN THEO QUY
LUAT KHONG-MOT

Chon thong ké
Y -
G=U= d-p) Vn~N(0,1)

Jpq

twong tu ta ¢o voi do tin cdy (1 - a) cho trude co the tim
dugce cdp gia tr1 ag,a; sao cho aq + @y = a0 va tuong ng
ta tim dwoc cdp gia trl uy_, ., Uy, thoa man:

P(G < u1—a1) =

P(G > uaz) =y

Suy ra
Pl <U<Uy,)=1- (g + ) =1-a
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2.4 O'c LWONG XAC SUAT (Ti LE) CUA BIEN NGAU NHIEN TUAN THEO QUY
LUAT KHONG-MOT

do uj_q, = —U,, nén ta co:

P(—ua1<U<ua2 =1—-a«a

X —
<=>P<—ua1<( p)\/ﬁ<ua2)=1—a
VP4
= VP4 = /P4
@P(X—Wua2<p<X+ﬁual>:1—a

Vay v61d0 tin cay (1 — a) tham sé p cua bién ngau nhi€n
goc s€ nam trong khoang

= P9 VP4
(X — Ug,

Ve X+ 2

Duong\hanCong.com V n V n
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2.4

UO'c LWONG XAC SUAT (Ti LE) cCUA BIEN NGAU NHIEN TUAN THEO QUY

LUAT KHONG-MOT

nhung do n 16n nén ta xap xi p bé’i:pzf=%vé doX=f

nén ta co thé xap xi khoang udc lugng cua p la

(f—‘/f(l_f)ua ,f+‘/f(1_f)ua )
Vn ’ Vn :
- Khoang tin cay d6ixing: a; = ay = % ta coO khoang tin
cay
(f—&f+e)
VOl € = ‘/?ua/z duoc goila do chinh xac.
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2.4 O'c LWONG XAC SUAT (Ti LE) CUA BIEN NGAU NHIEN TUAN THEO QUY
LUAT KHONG-MOT

- Khoang tin cay bén phat: a; = 0,a; = a thiu,, =uy =

+0oo va do do khoang tin cay la

JFa-p Oo)
(f 7 Uy, +

Biéu thirc trén dung dé udc lugng gia tri toi thiéu cua p.

- Khoang tin cay bén trai: @3 = a,a; = 0 thiu,, =uy =

+00 va do d6 khoang tm cay la

JIa-n. )
\/ﬁ a

Bi¢u thtc trén dung dé voc lugng gia tr1 tdé1da cua p.

(o
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2.4 O'c LWONG XAC SUAT (Ti LE) CUA BIEN NGAU NHIEN TUAN THEO QUY
LUAT KHONG-MOT
Vidu Hiy udc luong tilé chinh pham ctia mot nha may
bang khoang tin ciy doi xtrng véi do tin cay 0,95 néu biét
rang kiém tra 100 san pham ctia nha may thi thay co 10

phé pham.

Vidu Dé udc lwong sb ca c6 trong mot ho, ngudi ta bat
2000 con lén danh dau roi tha trd lai. Vai hoém sau, bat 400
con 1én thithay c6 80 con ca bi danh dau. Hiy uéc luong

sO ca cO trong ho vd1do tm cay 95%.
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2.5 U'O'C LWONG HIEU HAI THAM SO p CUA HAI BIEN NGAU
NHIEN PHAN PHOI KHONG-MOT

Gia st ta xét mot lic hai tong thé. O tong thé thi
nhat ta xét bién ngau nhién goc X tuan theo quy luét
khong-mot vo1

| ?P(X=1):P1;P§X:9)=1—P1,=611
0 tong thé thur haita x¢t bi€n ngau nhién goc Y tuan theo
quy luat khong-mot voi
PO =D =pPA=0)=1-p, =g,

Ta can woc luong hi¢u p; —p, vo1do tmcay 1 — a
Tir hai tong thé ndi trén rat ra hai mau ngau nhién doc lap
co kich thudc twong tng ny va ny:

Wy = (X1, X2, .., Xp,)
Wy =W, Y, )
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2.5 U'O'C LWONG HIEU HAI THAM SO p CUA HAI BIEN NGAU
NHIEN PHAN PHOI KHONG MOT

Xet X =¥, v6iX =— 2”1 X, _ﬂ—fl, Y——Z”Z Y, =

2= f, Do E(X - Y)—EX EY—m Pz:D(X V) =
2
DY + DY = bdL | P22 suy .

ng o
X =Y = (p1 —2) NOD)
JP1Q1 _|_P2(I2
Ta chon thong ké duang
;= U— - —(P1—P2)~N(01)

JP1Q1 L P29 D242
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2.5 U'O'C LWONG HIEU HAI THAM SO p CUA HAI BIEN NGAU
NHIEN PHAN PHOI KHONG-MOT

Thuc hi€én tuong tu ta co

S — Cq1 P29
P X_Y_\/ + Ug 2 < P1 — P2

nq ny
<X_7+\/p1Q1+PZCI2ua/2 — 1 —
nq nsp

Khoang tin cay la:

X_y_\/Plch_l_PzCIz ua/z;)?_7+\/P1CI1+PZCI2ua/2

nq np nq np

Khi nq,n, 16n ta xap xi: p; = f1,p2 = f> ta c6 khoang UL d6i
xorng:

1 — 1 —
fl_fz_\/fl( A=),

nq n,p

2
n4q np a/

+\/f1(1 ) LA-f)

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


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

2.5 U'O'C LWONG HIEU HAI THAM SO p CUA HAI BIEN NGAU
NHIEN PHAN PHOI KHONG-MOT

ta co khoang ULbén phat:

LA~ /) A=)
ua

h—fz—

\
khoang ULbén trai:

—0; f1 — fo —

; o0

nq nj;

\

LA =f) A= ]2)
Ug

n ny
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2.5 U'O'C LWONG HIEU HAI THAM SO p CUA HAI BIEN NGAU
NHIEN PHAN PHOI KHONG-MOT

Vidu Doanh nghi¢p du dinh dwa san phém cua minh
vao hai thi truong khac nhau. Ban thu san pham cho 100
khach hang tiém ning cua thi trudng thu nhat thi cd 50
ngudi mua. Con véi thi trudng tht hai ban thir san pham
cho 50 khach hang thi c6 20 ngud1 mua. Vo1 d§ tin cay
95% hiy udc lwong mtrc dd chénh léch vé thi phan ma

doanh nghiép co thé dat duoc tai hai thi trudong dé.
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26 UWOC LUONG PHUONG SAI CUA BIEN NGAU NHIEN TUAN
THEO QUY LUAT PHAN PHOI CHUAN

Gia sir trong tong thé xét bién ngau nhién gbc X~N(u, 02)
nhung chua biét phuong sai ¢? ciia nd. Pé véc luong o?
tr tong thé ta lap mau ngau nhién kich thudc n
9 - W= (X1, X2, Xn)

D¢ chon thong ké G thich hgp ta xét hai truong hop
sau:
a, Pa biét ky vong toan W cua bién ngau nhién goc.
Chon

, nS*Z
G=y= 2
, - « 1 G*2 X;—
v6i §*2 = 1(X; —p@)?*. Suy ra naz = 2i=1( GH)Z, do
X;~N(u,0%) nén % ~N(0,1). Vay
S+
G=x'=—x()_

com/tailieudientucntt

2

ongThan
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26 UWOC LUONG PHUONG SAI CUA BIEN NGAU NHIEN TUAN
THEO QUY LUAT PHAN PHOI CHUAN

Do d6, v61 dd tin cay (1 —a) cho trudc co thé tim duoc
cap gid tr1 ay,a, sao cho a; +a, = a va tu do tim duogc
har gia tr1 téd1 han khi binh phuong tuong uwng Ia

2(n)

[0 x” thoa man diéu kign
P(x* <xite)=a
P ()( > )(2(")) a,
Do do
P()(l(? < y? <)(2(")) =l1—-(a;+ay)=1—«

Bién d0i twong duong ta co

nS*2 , nS*2
P <og° < =1—a

2(n) 2(n)
Xaz Xl —a1

ongThanCong.co https://fb.com/tailieudientucntt
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26 UWOC LUONG PHUONG SAI CUA BIEN NGAU NHIEN TUAN
THEO QUY LUAT PHAN PHOI CHUAN

Nhu vay, véi do tin cdy (1 — a) khoang tin ciy ciia o 1a

nS*: nS*?

20’ 2()
Xaz Xl—al

Tir khoang tin cdy tong quat ta c6 thé xdy dung duoc céac
khoang tin ciy cu thé sau:

- Neua; =a, = %thi khoang tin cay c6 dang:

nS*2  nS*?

2’ 2(n)
Xajz Xi—aj2



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

26 UWOC LUONG PHUONG SAI CUA BIEN NGAU NHIEN TUAN
THEO QUY LUAT PHAN PHOI CHUAN

- Néu a; = 0,a, = a thikhoang tin ciy c6 dang:

- Néu a; = @, ay = 0 thi khoang tin cdy c6 dang:

nS*2

0-
' 2(n)
Xl—a

V61 mot mau cu thé w = (xq,x,...,%,) cO thé xdc dinh
duoc khodng tin cdy cu thé bing so ciia g% giong nhu da

lam & cac phan trén.
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26 UWOC LUONG PHUONG SAI CUA BIEN NGAU NHIEN TUAN
THEO QUY LUAT PHAN PHOI CHUAN

Vidu. Mic hao phinguyén liéu cho mot don vi san pham
la bién ngau nhién phan phdi chuan véi trung binh 1la 20
gam. Bé udc lugng muc do phan tan ctia muc hao phi nay

ngudita can thtr 25 san pham va thu dugc két qua:

Hao phi nguyén |19,5120,020,5
lieu(gam)

S6 san pham |5 18 |2
tuwong ung

V61 do tin cdy 95% hiy udc luong o2 voia; = ay.
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26 UWOC LUONG PHUONG SAI CUA BIEN NGAU NHIEN TUAN
THEO QUY LUAT PHAN PHOI CHUAN

b, Chua biet ky vong toan pt cia bien ngdu nhién goc.
Chon

(n—1)S*

G=y -
Do d6, voi d¢ tin cdy (1 —a) cho trudc ¢ thé tim dugc
cap gia tr1 ay, @y sao cho a; +ay; =a va tu do tim dugc
hai gia tr1 to1 han khi binh phuong tuwong ung Ia
2(n=1) )(Z(n_l) thoa mén diéu kién

l-a; ’"Aay
P(X <X2(n 1))
P()( >X2(n 1))

2:

NX&—D

—
— W2
https://fb.comy
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26 UWOC LUONG PHUONG SAI CUA BIEN NGAU NHIEN TUAN
THEO QUY LUAT PHAN PHOI CHUAN

Do do

P (Xff'éjl) <x* < )(2("_1)) =l-(yy+a)=1-a

a

Bién d6i tuong duong ta co

ns* , nSt. Yom
PlZa <" < zmp|=1-a
an 1—(11

Nhu vay, vdido tin cdy (1 — a) khoang tin ciy cta g% Ia

nS? nS?
2(n—-1)’ _2(n—-1)
XCZZ Xl—al
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26 UWOC LUONG PHUONG SAI CUA BIEN NGAU NHIEN TUAN
THEO QUY LUAT PHAN PHOI CHUAN

Tir khoang tin cay tong quat ta c6 thé xay dung duoc cac
khoang tin cay cu thé sau:
- Néu a; = a, = a thi khoang tin cdy c6 dang:

nS? nS?
2(n—1)’ _2(n-1)
Xaj2 X1—a/2

- Néu a; = 0,a; = a thi khoang tin cdy c6 dang:

( ns? N >
. (0.0)

2(n—1)"’

Xa(n )

a thi khoang tin cay c6 dang:

' 2(n-1)
X1—sz

- Neéu a1 = O, (049)
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26 UWOC LUONG PHUONG SAI CUA BIEN NGAU NHIEN TUAN
THEO QUY LUAT PHAN PHOI CHUAN

V61 mot mau cu thé w = (xq,xy,...,x,) c¢d6 thé xac dinh
duoc khodng tin cdy cu thé bang so ciia g% giong nhu da

lam & cac phan trén.

Vidu. Cung gia thiét nhu vi du trén nhung gid sir ta

chua biét gia tri trung binh.
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