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IIl”H” Chwong 5:

UOC LUQONG THAM SO
THONG KE
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"”H| l. Mau thong ké
Ky hiéu X 1a dac tinh can nghién clru trén cac
phan t&r cta tap hop M.
M goi la téng thé (population), s6 phan t& cla
M ky hiéu la N.
Thong thworng khdng thé 1ay hét cac phan to
cla M dé quan sat X vi nhirng ly do sau
SO N qué lon.
Thot gian va kinh phi khéng cho phep.
C6 thé 1am hw hai hét cac phan t& cia M.
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II”“” Vi vay nguoi ta thworng lay mot sé phan tor
cla M dé quan sat X, cac phan tl nay goi

la mau (sample) lay tr M.

SO phan tlr cia mau goi la c& mau (sample

size), ky hiéu 1a .
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I||”H| Piéu kién dé chon mau

C4ac phan t&r cia mau lay ngau nhién tir M.
Céc phan tir clia M c6 dong kha nang duoc
chon lam mau.

Cac phan tlr cia mau dwoc lay mot cach
doc lap voi nhau.

Phan phdi ly thuyét ctia X

X X1 X2 XN
= e
P N N N
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Trong do X . |a gia tri quan sat X trén phan
tr thv i cua M .

Giai doan ly thuyét (Chwa lay mau cu thé)
Ky hiéu Xj 1a gia tri quan séat X trén phan to
thtr j cla mau. Khi d6 ta cé mét bd » bién
ngau nhién (X, , .., X, ) goi la mau ly thuyét
lay tor M.

Tinh chat mau ly thuyét

1) Cac Xj co6 cung phan phdi nhu X.
2) Cac Xj déc lap voi nhau.
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'||”H| Giai doan thwc nghiém

(Da lay mau cu thé)
Khi da Iay mau cu thé xong ta co céac so liéu
(X{,..,X )Vvagoilamau thwc nghiém lay
twr X.
Phwong phap lay mau ngau nhién don gian
-Danh s6 cac phan tlr cia M tr 1 dén N.
- Lap céac phiéu ciing danh sb tir 1 dén N.
- Tron déu cac phiéu, sau do lay lan lvot co
hoan lai n phiéu.
Céac phan t&r cla M co so thr tw trong cac
phiéu lay ra sé dwoc chon lam mau.
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| ~
||”H| Il. Cac dic tr'ng mau
X 1a bién ngau nhién can nghién ctu.

Ky hiéu EX = (trung binh tong thé)
DX = 0% (phwong sai tong thé)
1. Trung binh mau
Giai doan ly thuyét

Xét mau ly thuyét (X, , .., X, ). Trung binh
mau duoc xac dinh nhw sau.

_ 1 "
X ==Y X,
n .,

va X la mot bién ngau nhién.
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'l
Il“” Ta tinh ky vong, phwong sai va do lech
chuan clia ¥

_ 1 " n
E X =—Z EX|=—=,u
n _, n
— 1 " naz 02
DX - ZZDxlz 2 -
N i1 N n
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'l
Il“” Giai doan thwc nghiém

Xét mau thye nghiém : (x; , ..., X, )

X Xo tham cdy Té)ng
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” Trong d6, n; latansogiatri x; trong

mau va n+ ..+ n, =n.

T
X :—Z n. X
N 1=1
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'l
Il“” b) Mau chia khoang

X (al,az] (ak,akﬂ] Téng

n, n, 50 n, n

Trong d6 n; la tan so gia tri trong mau

roivao (2. a,,] van+.+n,=n
a'i + a'i+1
0. =
7
k

. 1
X = —Z no.
n

i=1
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2. Phwong sai mau
Giai doan ly thuyét

Xét mau ly thuyet (X {5 X, ).

2

O ETEE
n —1

Es’ = o °
n

s? = — (X))
1 n

X == X/
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2 A 1A A ~
” s = \s" -d6léch chuan mau

Phwong sai mau diéu chinh

1 i —
2 2
S = >, (X = X)
n —1 ._,
N
S s °
n —1
ESZ=G2

S = /'S " - 36 lech chu&n mAu diéu chinh
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Giai doan thuwc nghiém
Xét mau thwe nghiém (x,, .., x,)
a) Mau co 1ap

k
p 1 L2
s=—Zn(xl—X)
n -,
2 1 ‘ _
S " = Zn(xl—X)
n_lizl
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b) Mau chia khoang

k
2 1 2
s =—>» n, (0, — X)
ni:1
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3. Ty Ié mau

Gia st tham so p la ty 1& cac phan ti loai L
trén tong thé M. Xét mau (X, , .., X,), VO

X. =1 néu phan tl th&r i ctia mau thudc loai L,
X. = 0 néu nguoc lai.

Goi m sO phan t& loai L trén mau, khi d6
m = X1 + o+ Xn

m
f = —

N
va dwoc goi la ty [é mau (tan suat) cua cac

phan tl loai L trén mau. Va f ciing la bién
ngau nhién.
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T e N

Ef:E—:—(EX1+...+EXn): = p
n n n
m 1 npq q
Df =D = Z(DX1+...+DXH): = ——
n n n n

Do léch chuan cua ty 18 mau f -

1 —
\/E: /ﬂ_\/l?( p)
n n
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lll. W&c lwong diém
Giad sti¢ 0 |a tham sb chwa biét cta bién ngau
nhién X. Dwa vao mau (X, ,.., X, ) can tim dai
lwong 4 (x,. x ) lam xap xi cho 6, goi 1a wéc
lwong diém cua 6.
1. Uec lwong khéng chéch

0(X,,... X ) dwgc goi la woc lwgng khong
chéchctia @ néu E6 (X ,,...., X )= 6.
Khi dé trung binh sai s6 cua wdc lwong bang

E[O (X,,.... X )—6]=0
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2. Cac phwong phap tim wéc lwong diém

Hop ly cwe dai, Binh phwong nhé nhat ...
Thi du : Cac tham sb cliia bién X la

1=EXva o?=DX

® ¥ a woc

e 5?13 uwéc

e S? |3 wdce

wong K

wong c

néng chéch cua 1 .

héch clia o 2.

wong K

ndng chéch cua o 2.

e f - w&c lwong khéng chéch cua ty 1€ p.
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IV. Uéc lwong tham s6 bang khoang tin cay
1. Khai niéem chung

Gia st @ |a tham so chwa biét ctia bién ngau
nhién X. Dwa vao mau (X , ..., X ) can tim
hai dai lwgng 6,(X; , ..., X ), (X, , .., X,)
sao cho

P(6,<0<0,)=y (*)
voi ¥ du lon cho truwdc, thwong ¥ = 95% hay
99%.
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Xac suat ¥ goi la dé tin cdy clia wdc
lwong khoang.

Khoang [0, , 6,] goi la khoang tin cay
cho 0.

Y nghia cua (*) :

C6 ¥100% s0 lan lay mau c& 7 thi
0 [0, , 6]

C6 (1-7)100% sb 1an 1dy mau c& n thi
0¢06,, 6)]
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2. Khoang tin cay cho trung binh

Gia st tham s0 la = EX chwa biét cta bién
ngau nhién X va o ?= DX. Dwa vao mau

(X, , .., X, ) can tim hai dai lwvgng

X, ... X, ), (X, . ..X,)

sao cho

Py, spusin)=y
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|II ’
l“” 1) Khin > 30, o? da biét.
Xét thong ké —
7 = -~ N (0,1)

theo dinh ly gi&¢i han trung tam.
Dwa vao luat phan phdi da biét cia Z ta
tim z sao cho

P(|z]<2)=7
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.II|‘H| Trdotacs
H,o, = X T 1

O
1+y
) \/n

’ 1 ~n . y 1+}/ >
Trongdolaz, =~ phanvimuwc ~~ cua
—tT 2
2

d(x), tuee la
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' ]
”“” 2) Khin>30, o?khong biet

— S
u, =Xtz —=

1+y
5 \/n

3) Khin <30, o2 dabiétva X ~N(u.o?)

,um:XiZ

O
1+ y
5 \/ﬂ
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‘ ” 4) Khi n <30,0% khong biét va X~N(u,02)

Xét thong ké _
X — U
T = ~ t(n -1
S (n —1)

Jn

Dwa vao luat phan phdi Student v&i

(n-1)bactwdocua I tacod

— S
n—1
My, = X £t ——
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-1 ~ : - l+y >
la phan vimwyc — cua

-IIHH| Trong d6 ! ;

N

1+
2

luat phan phoi Student v&i (n -1) bac ty do.

(Bang & trang 229)

P(T <t )=q

[ \ 1+y
P|T<t17 | =

Y A
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.'|”H| Thi du 1: Diéu tra dwdng huyét 100 ngudi,
c6 két qua sau:

Trung binh mau: 100mg%

Po léch chuan mau diéu chinh: 10,08mg%
Tim KTC 95% cho dwdng huyét trung binh
cla dan so.

Giai: Goi X - dwérng huyét ctia dan so.

EX=u - dworng huyét trung binh ctia dan sé
DX=02 - phwong sai dwdng huyét ctia dan so
Can tim KTC cho z..
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"I|‘H| C& mau n=100 >30, o 2 khéng biét; TH2
7=0,95; 7 = =1,96

1+y O 975

2

,u1’2=XiZ

=100 =1, 96 =100 +1,98

T
J_

KTC: [ 98,02 : 101,98 ] mg%
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|

Il“” Thi du 2: Do uré mau cua 10 ngudi, tinh dworc:
Trung binh mau: 30,7cg/l
Phwong sai mau diéu chinh: 103,3
Tim KTC 95% cho uré mau trung binh cua
dan so. Biét rang uré mau clta dan sob cé
phan phdi chuan.
Giai: Goi X - uré mau cua dan so.

EX=4 - uré mau trung binh cta dan so
DX=02 - phwong sai uré mau ctia dan so
Can tim KTC cho z..
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"H‘” C& mAu n=10 < 30, 62 khong biét,
X~N(t, 0% ): TH4

y=0,95; T = t§975 = 2,262
1+y ’
2
X_ tn—l S
Fia = 2 = Mgy
A
J103,3
= 8, duzng , 2612 =30,7x7,2

Jio

KTC: [ 23,5;37,9] cgl/l
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'I|”H| 3. Khoang tin cay cho ty Ié

Gia st tham so p la ty 1& cac phan ti loai L
trén tong thé M.
Xét mau (X, , .., X,) VOIi
X. =1 néu phan t& tht» i ciia mau thuéc loai L
X. = 0 néu nguwoc lai.
Can tim hai dai lwong

pi(X;, . X)), p(X; 5.y X,)

sao cho

P(p,<p<p,)=y
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'||”H| Xét mau c& lon : nf> 10, n(1-f) > 10
va thong ké

f —
Z: p ~N(O,1)

\/p(l p)
N

Trong do f la ty I&é mau.
Tw do

f(l- f)
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II”“” Thi du 3: Kiém tra 100 san pham & mot
kho hang thay c6 10 phé pham.

U'&c lwong ty 1é phé phdm cua kho hang

voi DTC 95%, 99%.

Giai: Goi p - ty I1& phé pham cua kho hang.

Can tim KTC cho p..

Ty 1&é mau:

f=10/100=0,1
nf= 10, n(1-f) =10
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||| ] |
l“” Xety=0,95;2, =17, = 1,96

_I_
2

f(l— f)

p,, = T % 21y N
2

0,1(1- 0,1)
- 0,1+1,96
100

n

2und +£h@n 0519
KTC: [ 0,04 : 0,16 ]
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'll|m| Xét ¥ =0,99 ; = = 2,58

ty o 995

2

\/f(lf)
Pi, =

0,1(1 - 0,1)
= 0,1+ 2,58
100

Augng £Han0comn
KTC: [0,02: 0,18 ]
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III

l“” Nhan xét:
PTC cang tang thi KTC cang rong
C& mau cang tang thi KTC cang hep
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4. D6 chinh xac cua wéc lwong

va xac dinh c& mau
1) Trwong hop ky vong B
P06 chinh xac (sai s6) ctia wéc lwong X
cho tham sO u =EX v&i do tin cay » 1a s
&> (0 sao cho

(X~ u|<e)=7

Tw do _
P(-e < X —u<e)=y
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'l
Il“” So sanh v&i KTC cho ky vong ta co

néu o2 da biét

£ = =
_7 /
2

o= 7 , néu o 2 khéng biét

|

Enlhs

7
2



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

Cho £ va y tim c& mau n

2

néu o2 da biét.

. néu o2 khong biét.
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II”“” 2) Trwong hop ty lé

Po chinh xac (sai s0) clia woe lwong f cho
tham s6 p v&i PTC ¥ la s6 £> 0 sao cho

P(f - p|<e)=7

Twong tw trén, so sanh vé&i KTC cho ty 1€
ta co

f(1- f)

n
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||| ‘ _
| H| Cho £ va y timco mau n

_ \/f(l—f
1+y

_2

nZZ

2
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Thi du 4: Diéu tra ban dau trén 30 nguoi
thay c6 5 nguwdi bi bénh B. Mudn tim KTC
95% cUla ty 1& bénh B trong dan so thi phai
lay mau c& bao nhiéu, néu chap nhan sai
so 1a 0,05.

Giai: Ty 1é mau =5/ 30.
¥=0,95; 1z = 7 =196

1+y 0,975

2
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IIl“” Thi du 5: Do dwdng huyét trén 10 nguoi
tinh dwo'c phwong sai mau diéu chinh 1a
0,04. Mudn cho chénh léch tuyét doi gitra
TB mau va trung binh dan so 1a 0,02g/l voi
PTC 95% thi phai lay mau c& bao nhiéu ?
Giai: Ta c6 chénh léch

‘f—yF0ﬂ2=g

y=0,95; £, = Lygs5 = 1,96

2
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A

1+y

S

- &

2

- 1.96°

n =385

0,04

0.02°

= 384,16
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