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Usc lugng diém, Cac tiéu chuin udc lugng  [NULISRITCTT-Re(T0

Uéc luong diém

@ Gid st can kh3o sat mét d¥c tinh X trén mét téng thé xac dinh.
@ Bién ngiu nhién X c6 phan phdi F(x,#), tham sb 6 chua biét.

e B3ii toan: tim tham sé @

o Chon mét mau ngiu nhién c& n: X = (Xi,...,X,).
o Théng ké © = h(Xy,...,X,) goi 1a mét uéc luong diém cho 6.
o V6i mét miu thuc nghiém xq,...,x,, ta goi 0 = h(xq,...,xn)

13 mét gia tri udc luong diém cho 6.
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Usc lugng diém, Cac tiéu chuin udc lugng  [NUCISRITCTT-Re (10

Uéc luong diém

Vidul
e X = Chiéu cao din sb trong mét khu vuc, X ~ N (p,c?). Phin
phdi ctia X phu thuéc vao ky vong . va phuong sai 0®. Thong
ké trung binh mau va phuong sai miu

X =1 27:1 Xi; 5% = ﬁ Z:?:l(Xi - )_<)2

T n

I nhiing udc lugng diém cho 1 va o2

e VGi mét miu thuc nghiém x; = 150, x, = 155, x3 = 167, gid tri
udc luong diém cida p va o? lan luot 13 x = 157.333,5° = 76.333

CuuDuongThanCong.com https://fb.com/tailieudientucntt
Nguyén Thi Héng Nhung Khoang tin ciy Ngay 25 thang 11 nam 2016 4 /43



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Usc lugng diém, Cac tiéu chuin udc lugng  [NCEISRIITRSNTEIMTC Il T3S

Ué6c luong khdng chéch

Dinh nghia 1

Udc luong diém © goi 1a udc luong khéng chéch ( Unbiased
estimator) cho tham s6 6 néu

E(©) = 0.

Néu 8 13 udc luong chéch cda 6 , dé sai khic

E(6) - 6
goi 1a d6 chéch cida udc luong, ky hiéu Ia Bias(© ) .
y
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Céc tiéu chuin udc lugng

Uéc luong khdng chéch-Vi du

Uéc lugng diém, Cac tiéu chuin uéc lugng

i. X 13 mdt uéc luong khdng chéch cha p

. 1 « S EX
EX)=E(=-S"x|=2==2"2 )
(X) n; . [
i . 52 13 mdt udc luong khdng chéch clia o2

E(5%) = 0°

i, $2=1%"" (X; — X)? Ia ubc luong chéch cla o2
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Usc lugng diém, Cac tiéu chuin udc lugng  [NCEISRIITRSNTEIMTC Il T3S

Uéc luong hiéu qua

|

Dinh nghia 2

Xét ©; va 6, 13 hal luong khong chéch cia 0, ©1 goi I3 udc luong
hiéu qua hon ©, néu vdi c& m3u n cho trudc

Var(©;) < Var(6,).

Trong mét mau ngau nhién cd n: X, ..., X, dudc chon tur
X ~ N(u,0?) thi X 13 udc luong hiéu qud nhat cho .
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Khoang tin ciy Ngay 25 thang 11 nam 2016 7 /43

Uéc lugng diém, Cac tiéu chuin uéc lugng Céc tiéu chuin uéc lugng

Trung binh cla binh phuong sai s6-MSE

o Trong médt sb trudng hop, udc luong O, 13 udc lugng chéch ( véi
d6 chéch nh6) nhung lai cé phuong sai nho hdn cac uéc lugng
khéng chéch @1 khac. Khi dé, ta cé th& mudn chon @2, mac du
3 uéc luong chéch nhung né cé d6 phan tan nhé hon nhiéu so
véi céc udc luong © khic.

o Mot dd do két hop giita dd chéch (Bias) va phuong sai miu cla
mét udc luong 13 trung binh cha binh phuong sai sb (Mean
Squarred Error - MSE)

MSE(Q) = E(6 — §)? (2)
° N ~n N
MSE(©) = Var(©) + (Bias(©))>. (3)
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Usc lugng diém, Cac tiéu chuin udc lugng  [NCEISRIITRSNTEIMTC Il T3S

Trung binh clia binh phuong sai s6 (tt)

o N&u © I3 ubc luong khdng chéch: MSE(O) = Var(©)
@ Cho trudc hai uéc lugng O, va ©,, tidu chuan MSE cho phép ta
chon ©, néu, véi ¢d miu n

MSE(8,) < MSE(©,)

o Hodc Var(0,) — Var(©,) > (Bias(0,))? — (Bias(6,))>.
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Trung binh clia binh phuong sai s6-MSE (tt)

Céc tiéu chuin udc lugng

o Néu c3 ©; va ©, 13 udc luong khdng chéch, tiéu chuin MSE trd
thanh tiéu chuan so sdnh dua trén phuong sai mau.
o Tiéu chuan MSE tuong ducng vdi viéc so sdnh ty sb

MSE(8,)
MSE(6,)

Eff(6,,0,) =

v chon ©, néu Eff(él, (:)2) < 1.
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Usc lugng diém, Cac tiéu chuin udc lugng

Céc tiéu chuin udc lugng

Sai sb chuan - Standard Error

Dinh nghia 3

Sai s6 chuan (SE) cla mét udc luong © chinh 13 dé Iéch tiéu chuan
cua nd, cho bdi

SE(©) = \/Var(6) (5)

Ky hiéu khdc: 6
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Tham sb | Udc luong T | Var SE(T)
p X 0 NG
5 5 p(1=p) \/ p(—p)
204 2
02 52 n—1 52 \/I‘l—l
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Uéc lugng tham sb bing khodng tin ciy [EREIRINET

Uéc luong bén viing

Dinh nghia 4

Goi ©, = h(Xy, ..., X,) la mét udc luong diém ctia tham s6 6. Usc
luong ©, goi I3 ben viing( consistency) néu ©, —F 0, tic I3

lim P(|é,,—e|§e) — 1, Ve > 0.

n—oo

Dinh Iy 2

NéuE(6,) — 0 va D(6,) — 0 khi n — oo thi 0, I3 udc luong viing.

1 52 13 uéc luong viing ci

2 VGi X ~ B(n,p), p= % la udc luong viing cho p.

v
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Uéc lugng tham sb bing khodng tin ciy [EREIRINET

Gidi thiéu

e Gid st cAn khdo sat dic tinh X trén mét téng thé x4c dinh.
o Bién ngiu nhién X c6 phan phdi F(x,#), tham sb 6 chua biét.
e Chon mét miu nglu nhién c&d n: X = (Xq,..., X,).

Dinh nghia 5

Mot uéc lugng khoang ( interval estimator) ca mét tham s6 0 13
mét cdp cac théng ké L(Xq,...,X,) va U(Xq,...,X,) clia mét mau
ngau nhién théa L(X) < U(X) va L(X) < 6 < U(X). Néu mét miu
thuc nghiém x = (x1, . .., x,) dugc quan trac, [I(x), u(x)] goi I3 mét
khoang uéc lugng ( interval estimator) cho 0.
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Uéc lugng tham sb bing khoang tin cidy [GIENTRIR- VA KON CRIRe 1

Khoang tin cay

Dinh nghia 6

Xét vector ngdu nhién X = (Xq,...,X,) c6 ham mat dé déng thoi
phu thudc vao tham s6 0 € ©, L(X) va U(X) I3 hai théng ké sao cho
L(X) < U(X). Khi dé, khodng ngiu nhién [L(X), U(X)] goi I3
khodng tin cdy cho tham sé 6 vdi dé tin cdy 100(1 — a)% néu

P(L(X) <0< UX))=1—a. (6)

v

@ V6i miu thuc nghiém x = (xq, ..., x,) ta cé khodng tin cly cu
thé cho tham s6 0 13 /(x) < 6 < u(x) .
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Uéc lugng tham sb bing khoang tin cidy [GIENTRIR- VA KON CRIR 1

Khoang tin cay

e Y nghia: véi 100% lan 13y m3u ¢ n thi
i c6 100(1 — )% lan gia tri tham s6 0 € [/, u];
i c6 1000% lan gia tri tham s6 6 ¢ [/, u].
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Khodng tin ciy cho ky vong

Khoang tin cdy cho ky vong

Cho téng thé cé trung binh 1 vdi phuong sai c6 thé d3 biét hodc
chua biét. Tir mau ngau nhién (Xi, Xz, ..., X,,), hdy udc lugng p vdi
do tin cdy 1 — au.
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Khodng tin ciy cho ky vong Trudng hop biét phuong sai

Trudng hop biét phuong sai

Cac giad dinh

e Mau ngidu nhién dugc chon tir téng thé ¢ phan phébi chuan, tic
a Xq,..., X, ~"4 N (u, 0?).

o Phuong sai 02 clia tong thé d3 biét.
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Khoang tin cdy cho ky vong

Trudng hop biét phuong sai

Xay dung khoang tin ciy

e Chon mau ngiu nhién cd n: Xy, ..., X, ~"9 N(u, 0?)
o Théng ké trung binh miu X = I3 X

o Phan phdi mau cta X: X ~ N (p, "72)

e Dat

X —

o M
SRING

thi Z ~ N(0,1).
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Khoang tin cady cho ky vong
Trudng hop biét phuong sai

Xay dung khoang tin ciy
V6i db tin cdy 100(1 — )%, ta cé

J(CE R

O I

hay

V6i z;_o 13 phan vi mic 1 — ¢ cla phan phéi chuan héa A/(0,1)
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Khodng tin ciy cho ky vong Trudng hop biét phucng sai
Khoang tin cdy cho ky vong
Truong hop biét phuong sai

Dinh nghia 7

Néu x 13 trung binh m3u cda mét miu ngdu nhién c& n duoc chon tir
mot téng thé cé phuong sai o di biét, khodng tin cdy 100(1 — )%
cho ky vong . dugc xac dinh nhu sau

o o

X—2z_a <pu<Xx+z_a (10)
2 \/ﬁ 2 \/ﬁ
V6i zy_a la phdn vi mic 1 — § cda Z ~ N(0,1)
Y
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Khodng tin ciy cho ky vong Trudng hop biét phuong sai

Khoang tin cady cho ky vong
Trudng hop biét phuong sai

D6 chinh x4c va ¢& mau
® €=2z1_g 5= goi la d6 chinh xéc (hay sai s0) cluia uéc lugng.

o Chiéu dai khoang tin ciy 2¢

@ Cho trudc sai sb va do tin cdy 100(1 — )%, tir d6 suy ra cong
thirc tinh ¢6 mau

) (_) (11)
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Khodng tin ciy cho ky vong Trudng hop biét phucng sai
Khoang tin cdy cho ky vong
Truong hop biét phuong sai

Derng kinh cia mot ong piston trong doéng co xe may c6 phan pho:
chuan véi dé léch chuén o = 0.001 mm. Mét miu ngdu nhién gém
15 bng piston c6 dudng kinh trung binh x = 74.036 mm.

Q Lip KTC 95% cho duong kinh trung binh cua piston.
Q@ Lap KTC 99% cho duong kinh trung binh.
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Khodng tin ciy cho ky vong Trudng hop biét phuong sai

Trudng hop biét phuong sai

Vidub

Do chi s6 IQ cua cdc sinh vién trong 1 trudng dai hoc, khao sat 18
sinh vién thu duogc két qua sau:

N
N\

130 122 119 142 136 127 120 152 141
132 127 118 150 141 133 137 129 142

Biét ring chi sb IQ cia sinh vién tudn theo phan phbi chuin véi
o = 10.50 .
i V& db thi stem-leaf cho dit liéu trén.
i Lap khodng tin ciy 95% cho chi sb IQ trung binh.
i Lap khodng tin cdy 99% cho chi s6 IQ trung binh.
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Trudng hop khéng biét phuong sai, mau nhd
(n < 30)

Cac gia dinh
e MA3u ngiu nhién dugc chon tur téng thé cé phan phdi chuan

o Phucng sai 02 cha t8ng thé khdng biét; ta c6 thé dung phuong
sai mau S? dé thay thé.

@ C3 miu nhd : n < 30.
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Khodng tin ciy cho ky vong Trudng hop khéng biét phuong sai

Trudng hop khéng biét phuong sai, mau nhé
(n < 30)

Xay dung khoang tin ciy
e Chon mau ngiu nhién cd n: Xy, ..., X, ~"9 N(u, 0?)
o Théng k& trung binh m3u va phuong sai miu

@ Thay o bdi S trong cong thic (7) thu dugc bién ngdu nhién

S/v/n
CuuDuongThanCong.com https://fb.com/tailieudientucntt
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I £ CC - L L CAVAGUT Al Truong hop khong biét phuong sai
Trudng hop khéng biét phuong sai, mau nhd
(n < 30)

@ Phan phdi Student -t .

Dinh nghia 8
Xét X = (Xi,...,Xp) ~ N(p,0%) V6i 1, 0% khéng biét. Bién ngu
nhién T = 5 c6 phan phéi Student vdi (n — 1) bac tu do.

Ham mat do cia T cé dang
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Trudng hop khéng biét phuong sai

Trudng hop khéng biét phuong sai, mau nhé
(n < 30)

e Goi t" la phan vi mic «a cla bién ngiu nhién T c6 phan phébi
Student v4éi n bac tu do.
@ t” dudc xac dinh nhu sau

P(T < t") =« (12)

@ Tim t : tra bang Student.
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Trudng hop khéng biét phuong sai, mau nhd
(n < 30)

Xay dung khoang tin cay )
V6i d6 tin cdy 100(1 — )% va T = 54 ta ¢

P ({—tfzg < ;(/_ffj < t{':g}) =1-a (13)

P({X—tf‘%i SMS)_(nLtf_%i}) —1-a  (14)

v6i t7~% 13 phan vi miic 1 — £ cla phan phdi Student véi bac tu do
2
(n—1)
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Khodng tin ciy cho ky vong Trudng hop khéng biét phuong sai

Trudng hop khéng biét phuong sai, mau nhé
(n < 30)

Dinh nghia 9

Néu x va s lan luot 13 trung binh mau va db léch tiéu miu cda mét
mau ngdu nhién c& n duoc chon tir mot t67ng thé ¢6 phan phbi chudn
Vdi ky vong u va phuong sai 0® khéng biét, khoang tin cy

100(1 — a)% cho ky vong . dugc xdc dinh nhu sau

R— & <p<Xx+t_

N|Q
5l
S
N|Q =
Sl
3

véi t] & la phdn vimic 1l — ¢ cda T ~ t(n—1
2

N—

CuuDuongThanCong.com

https://fb.com/tailieudientucntt
Nguyén Thi Héng Nhung Khoang tin ciy Ngay 25 thang 11 nam 2016 28 / 43



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Trudng hop khéng biét phuong sai, mau 16n
(n > 30)

Cac gia dinh

e MA3u ngiu nhién dugc chon tir mot téng thé véi ky vong 1 va
phuong sai 02 khdng biét, st dung phuong sai mau S? thay thé
cho o2,

e C3 miu: n> 30
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Trudng hop khéng biét phuong sai, m3u 16n
(n > 30)

Khi ¢& mau 16n, dai lugng ngau nhién
X —
S/\/n
s& x4p xi véi phan phdi chuin héa N(0,1) theo dinh Iy gidi han trung

tdm. Do d6, khoang tin cdy cho ky vong p véi d6 tin cay
100(1 — )% cho bdi

S <u<x4 S
S US> X 4
Vn

VGi z;—2 la phan vimuc 1 — 35 ctia phan phoi chuan héa.

(15)

)_(—Zl_

N|Q

N|Q
5
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Khodng tin ciy cho ky vong Trudng hop khéng biét phuong sai

Vidu 6

Cadmium (Cd), mét kim loai ndang, Ia chat déc dbi vdi cac loai déng
vat. Tuy nhién, cdc loai ndm lai cé kh3 ndng hap thu Cd vdi ham
luong cao. Chinh phii mét sb nudc ra quy dinh gidi han ham luong
Cd tbi da trong rau qua khé 13 0.5(ppm). Trong mét nghién ciu vé
ham luong Cd trong loai nAm Boletus pinocola do M. Melgar va céc
céng su thuc hién ding trén tap chi Journal of Enviroment Science
and Health, cho sb liéu vé ham luong Cd trong mét m3u 12 cdy ndm
nhu sau:

0.24 0.59 0.62 0.16 0.77 1.33
0.92 0.19 0.33 0.25 0.59 0.32

Lip KTC 99% cho ham luong Cd trung binh trong ndm Boletus
pinocola. Néu mudn sai so udc luong € = 0.1 thi khdo sat toi thiéu
bao nhiéu cdy nam?
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Khodng tin ciy cho ky vong Trudng hop khéng biét phuong sai

Vidu7

Biét luong théng (Dv: triéu déng) cda thanh nién trong d6 tudi
25 — 35 6 mét khu vuc cé phan phoi chuan. Khao sat 50 thanh nién.

Luong thing | 1.8 25] 32139 46]53[60]67] 74
Sbthanhnién| 3 | 3| 8| 9 | 11| 7| 5| 2| 2

a Lap khoang tin cdy 95% cho luong thang cia thanh nién trong
khu vuc nay.

b Néu mubn sai sé udc luong € = 0.10 ma vén giit c6 miu n = 50
thi do tin ciy la bao nhiéu ?
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Khoang tin cady cho ky vong-Tém tat

Dibiftc g PREORENN (. bidic
. sai cua ) o
iengthe >
g  Comaulén Cé mau nho
(n>30) (n=30)
o = 5 el 8
e ek CE i =
Jn A1 47
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Khodng tin ciy cho ty Ié

Uéc luong ty |8 clia téng thé

Cho téng thé X, trong dé ty Ié c3 thé mang dic tinh A ndo dé trong
téng thé 13 p. Tir mau ngdu nhién (Xy, ..., X,) hdy tim khodng tin
cdy cho p véi db tin cay (1 — a).
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/, ? N ? /3 /;?
Uéc luong ty & cla tong thé

o Goi Y 13 sb phan tir thda tinh chit A trong n phan ti khdo sat,

thi Y ~ B(n, p).
e Dat y
poY
n

@ Bién nglu nhién P c6 ky vong va phuong sai lan luot 13

p(L —p)

E(P) = pp = p; Var(P) =0¢ .

2
p
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Khodng tin ciy cho ty Ié

Uéc luong ty |8 clia téng thé

Ménh dé 1

Théng ké

Py P

ziu duoks 1 Pors N(0,2)
Op p(1—p)
va R
P —
w=——LF_ . N;0,1)
P(1-P)
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Uéc luong ty & cla tong thé

Do dé, véi do tin cdy 100(1 — «)%

Pl{-ze<——L <z a%]|l=1-0a (16)
2 P(1-P) ?
hay
. P(1—P . P(1-P
P PZla\/ ( )SPSP—FZlOAV ( )} =1—«
2 n 2 n
(17)
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Khodng tin ciy cho ty Ié

Uéc luong ty |8 clia téng thé

Vay
@ V6i mau ngiu nhién, khoang tin cdy 100(1 — )% cho p I3

A P(1-P) . P(1-P
pngy PPy, [PU=P)

o V&i mAu cu thé, khodng tin ciy 100(1 — &)% cho p I

B0
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Khodng tin cidy cho ty Ié

Khoang tin cay cho ty &

Nhan xét 1
o Chét luong cia udc luong phan dnh qua dé tin cdy (1 — o) va
dung sai e.
o Do tin cdy cang cao va dung sai cang nhé thi udc luong cang tét.
o Tuy nhién, dung sai € lai phu thudc vao kich thuéc mdu n va dé
tin cdy (1 — «).

VGi db tin cay (1 — ), néu ta mudn dung sai e dat duoc & mét miic
nao dé cho trudc thi kich thudc mau n toi thiéu la bao nhiéu 7
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Nguy&n Thi Hong Nhung

Khodng tin ciy cho ty Ié Xac dinh kich thuéc mau

Khi uéc luong trung binh téng thé

Bai toan 3

Tim gia tri nho nhat cua n sao cho € < €y, Vdi € va o cho trudc.

a Néu biét Var(X) = o2, tir cbng thifc

Dé ¢ < ¢y ta can chon

2

20
nz(za-3)" =
€o
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y LR 2
Khi uéc lugng trung binh tong thé

b Néu chua biét o2, ta cin ctf vdo maiu di cho dé tinh s2. T dé

ta xac dinh duoc kich thuéc m3u tbi thiéu

2
2S
n> (Zl_g) - .
- 5 2
€0
Nguy&n Thi Hong Nhung Khoang tin ciy Ngay 25 thang 11 nam 2016

Khodng tin ciy cho ty Ié Xac dinh kich thuéc mau

Khi uéc luong ty 1€ tong thé
a Khi d3 biét p, dé € < ¢, thi tir cdng thic

€=Z1-¢ = n> (21_%

b Khi chua biét p, ta c6 ¢ = z_a /2R,
Do p(1 — p) dat gia tri cuc dai 0.25 khi p = 0.5 nén
e < zl_%\/%. Do d6, dé ¢ < ¢y ta chon n sao cho

Z1_ o 0—35 < €0, tuc la

25 (21 )’
b0 5(221 ;)
€0
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Xac dinh do tin cay

Xac dinh do tin cay

Cau hoi 2

Khi udc luong cac s6 dac trung cua tong thé bang cac so liéu quan
sat cua mét mau kich thudc n, néu ta muédn dung sai ¢ di nhé thi db
tin cdy (1 — «) sé€ la bao nhiéu ?

>
N)
N\
C
N
N
(&
N\

Bai toan 4

Tim (1 — «) khi biét n va e

Nguy&n Thi Hong Nhung
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PEIR IR CRUR- YA Xic dinh d6 tin ciy- Khi uéc luong trung binh tdng thé

Khi uéc luong trung binh téng thé

a Néu biét Var(X) = o2 thi tir cbng thiic

o
€ — 2712
2 \/ﬁ
tasuyraz_ o = # sau khi xac dinh ducc 712 tasuy ra do

tin cdy (1 — a) .

b Néu chua biét Var(X) = o2, khi dé ta cin cf vao mau d3 cho
dé tinh s. T d6 xac dinh 21-¢ theo cong thiic z1-g = i Sau
dé suy ra dd tin cdy (1 — «) nhu & trén.
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? ?
O /, ? A N N
Khi uéc luong ty 1€ tong thé

Tu cong thic

N\ 1 . N\
— p(1—p)
n
ta suy ra
n
Z1—2 — €4 | T Ay
? p(1—p)

Tur dé ta suy ra (1 — «) nhu & trén.
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Vidu 8
Theo déi 1000 bénh nhan ung thu phéi thdy cé 823 bénh nhan chét
trong vong 10 nam.
a L3p KTC 95% cho ty Ié bénh nhan chét vi ung thu phéi.
b Néu mubn sai s6 bé hon 0.03 thi phdi theo déi tbi thiéu bao
nhiéu bénh nhan trong 10 nam ?
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