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Phan phéi chon miu cia X

Téong thé X ~ c6 phan phdi chuin va phuong sai o> da biét.

2
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Ching ta bi€trang X ~ N(u,o%) , trong do O'% = khi tong thé na y tuin theo phan
phdi chuan. Gid tri cda thong tin nd y cho phép chiing ta hinh thA nh mdt trinh ba y
xdc suat cho trung binh mAiu.

Vidu 1: Gid st X ~ N(100, 16). N&u chiing ta rit ra mot mau c6 do 16n n = 4, x4c suat
dé trung binh miu s& c6 gid tri 16n hon hoidc bing 10212 bao nhiéu ?

o? 16

Pau tién tinh 0% = Pl 4

Sau d6, viét trinh ba y x4c suat:

P102<X) = P[mzz_” < xz'“] - p[w < zj - P(1< 2)

Vidu 2: Gid st tong thé tuin theo phin phdi chuin, nhung trung binh tdng thé chura
x4c dinh. Tuy nhién, gid st ring phuong sai tong thé dugc biétla o2 =16.

Qui m6 miu phdila bao nhiéu d€ d€ chénh léch giit a trung binh miu va trung binh
tong thé nim trong pham vi mot don vi véi xdc suat 95% ?

Trong truS ng hgp na y, ching ta viét trinh ba y xédc suat nhu sau:

P(-1<X-pu<1)= <7< =0,95

1 Xeu 1 -1 1
P < < =P —— -
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D€ trinh ba y xdc sudt na y ding, chiing ta biét ring :

-1 1

T VA Zygs = 196 =
an

VA

Kétquidla n = 61,46, vi vay ching ta cAin chon mdt miu c6 62 quan sit.

=-1,96 =

ZO,OZS
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Vidu 3: Motlannit a gid st tong thé tuan theo phan phdi chuin, phuong sai téng thé
dudc bigtla o2 =16, nhung trung binh téng thé cii ng chwa x4c dinh. Gij st ring
chiing ta mu6n xay dung mot khodng tin cdy 95% doi véi gid tri trung binh chua biét p
v6icd maula 100.

Trong trud ng hgp na y, chiing ta viét trinh ba y xdc suat nhu sau:

X-u
0,4

< Zgos | = P(—1,96 < < 1,96} =0,95

X-u
P Zo,ozs < 7—
Jn

Né&u chiing ta bi€n d6i trinh ba y x4c suat néu trén nhiim dit gid tri trung binh chura biét
G gitt a, v4i cdch la m nhu vay chiing ta c6 :

P(X -1,96x04 < u <X -1,96x04) =0,95

Khodng ngdu nhién X +1,96x0,4 1a khodng tin cdy 95% ddi vdi gi4 tri trung binh
chura biét.

Luu y vé gidi thich : khi mdt mau cu thé dudgc ritra vd  mot khodng tin ciy dugce tinh
todn, chiing ta ¢6 thé néi ring c6 xdc suit 95% dé khodng na y chifa gi4 tri trung binh
chua biét. Khodng na y hoiic c6 chu4 hoic khong chita va chiing ta khong biét liéu n6
c6 chud gid tri trung binh chua bi€t hay khong.

Néu ching ta mudn viét mdt trinh ba y xdc suat, thi chiing ta c6 thé dwa ra mot trinh
ba y xdc suat cho qud trinh tinh todn khodng tin cAy na y. N&u ching ta lip lai qui
trinh nd y nhiéu Ian, thi 95% nhi¥ ng khodng nhu viy, dya trén cic miu ngiu nhién c6
n quan sat dudc ritra tr  tdng thé cu thé, s& chud gid tri trung binh chua biét na y.

Luu y vé ky hiéu : nhin chung, chiing ta viét miic dé tin cdy 1a (1 - a), trong d6 a la

mitc y nghia (ching ta dinh nghia mic y nghia ngay sau day). Vd&i dinh nghia na y
trong dau, chiing ta dinh ra khoang tin cay (1- G)% la

X iZ(LA)x

9x
Jn

Tiép theo, chiing ta thio luan diéu gi ching ta c6 thé 13 m né&u khong biét téng thé c6
tuan theo phan phdi chuin hay khdng, nhung phuong sai clia tong thé di  xdc dinh.
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Téng thé X ~ khong cé phan phdi chuén, phuong sai 02 di cho,va ¢d miulén

Trong trud ng hgp na y, ching ta c6 thé dua va o Thuyét Gidi han Trung tam (CLT)
néu cd maiu di 16n. Tuy nhién, ching ta cin ludn nhan thitc ring cdc k&t qua chi 1a
gin ding, vd ching ta c6 thé khong biét sy gin ding nd y tot d€n mifc dd na o.

Gi4 tri trung binh vd phuong sai clia phan ph6i chon miu khong phu thudc va o dang

ctia phan phdi me. Ngoa ira, néu n di 16n thi phan ph&i chon miu ctia X dugc coi 1a
2

o
~ 2 A A P R 2 :z . N N . 2
xap xi tudn theo phén phdi chun véi gid triky vong py va phuongsai o5 = P

Vidu 4: Bay gid gid st ring X ~ (100, 16), nhung khong c6 phan phdi xdc suat
chuin. Né&u chiing ta rit ra mot mau c6 n = 400 quan sat, xdc sudt dé trung binh mau
16n hon hoiic bing 100,212 bao nhiéu?

o’ 16

bautiénhd ytinh o} = — = 200 = 0,04
n

Tiép theo, viét trinh ba y x4c suat:

P(100,2<X) = P(100,2-y < X'“J - P(M < zj = P(l < 2)

0,2 0,2 0,2
Dinh gi4 biéu thifc trén cho ta xdc suit gan ding.
Vidu 5: Gia st ring ta khong biét tong thé tuan theo phan phdi chuin, va trung binh
tdng thé chua biét. Tuy nhién, ta gid s ring phuong sai tng thé 14 o2 =16.

Canc6 cd miuld bao nhiéu d€ bdo ddm riing chénh l&ch gitt a trung binh miu va
trung binh t6ng thé nim trong pham vi 1 don vi v6i x4c suat 95% ?

Trong trud ng hgp na y, ching ta viét trinh ba y x4c suat chinh xdc nhu truéc day:

P(-1<X-p<1)=p - X L) gl 1
Ve Ve Ye) Us Vs

Néu chiing ta gia dinh ring phan phdi chon miu ciia X 13 x&p xi chudn, thi trinh ba y
xdc sudtna yla gan ding néu:

=0,95

1 1
Zogs = =196 = ——— va Z,n0 = 1,96 = ——

VA
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Kétqud cd miutinhrald n = 61,46, tr d6 ching ta cAn chon mdt mau c6 62 quan
sat.

Liéu c6 phdin= 6212 mdt miu dd 16n phu thudc vd o d6 1éch cla phan phdi me so vdi
phan phéi chuin. N&u phin phdi me na y l&ch ra khdi phan phdi chuin cad ng nhiéu,
thi n =62 c6 thé chua di 16n. Tuy nhién, n€u phan phdi na y 13 d6i xitng , thin = 62
c61& 1a dh16n dé cung cAp mot xap xi tét cho k&t qua mong mudn.

Néu cic két qua tinh todn clia ching ta cha ra mot cd mAau nhd, thi c6 1€ ching ta nén
than trong vé do tin cdy cla nhit ng k&t qua c6 dugc.

Vidu 6: Mot Tan nit a gia dinh ring khong biét tdng thé c6 tuin theo phan phdi chuin
hay khong, phuong sai clia tong thé 13 o2 =16, nhung trung binh cla téng thé lai chua
bi€t. Gid si ring ching ta mudn xay dung mot khodng tin cay 95% cho gi4 tri trung
binh chura biét y, dva trén mdt miu c6 100 quan sat. Liéucd miuna y cé di lén

va  c6 phu thudc va o do 1éch clia phan phoi tdng thé so vdi phan phdi chuin hay
khong, cu thé 13 mifc do mat cAn ddi clia phan phdi tdng thé. N&u muifc do mat can doi
khong nhiéu, thi khodng tin cdy 95% xap xi dudc tinh todn bing nhit ng tinh todn y nhu
da cho trong Vi du 3.

Tong thé X ~ khong cé phan phdi chuidn, phuong sai 0? di bié€t,va ¢§ miunhd

Trong trud ng hop na y ching ta KHONG thé dya va o Thuyét Gidi han Trung tim
(CLT). N&u phan phdi me di biét, thi c6 thé tim dugc phan phdi chon miu clia trung
binh miu na y. Viécna y do ihdicdcky thudtngoa ipham vi khod hoc ngidn han
na y.

A A X 2
Phan phéi chon mau cia s

Trong mdi vi du vt a néu & trén, chiing ta déu da gid dinh riing gi4 tri clia phudng sai
tong thé ¢ da biét. Gid dinh nd y khong thuc t&, nén ching ta phai udc tinh phuong
sai tong thé dva trén di¥  liéu miu.

Udc lugng ma  ching ta stt dung 1a

n 2

Y% -X)

S2 — =1

n-1

Uéc lugng na yla  udc lugng khong chéch déi véi o%: E[s?| = o
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Dé chitng minh diéu nd y, hd y st dung chién lugc sau:
ED(x, - XF|= Blx, - u) - (X - w0 )]

Ngoa i ra, chiing ta c6 thé chitng minh riing:

n-1)s?
( 2) ~ X(Zr‘l-'])

Pé€ chitng minh diéu na y, hd y bit dau vdi chién lude y nhu dd  cho trén day, sau d6
stt dung dinh nghia chuin hod va dinh nghia clia phan phdi Khi binh phuong.

DéE dat t6i tinh nhit quan (consistency) clia s> chting ta lwu ¥ ring phuong sai ciia phan
phdi Khi binh phuong véi (n- 1) bActy dola 2(n- 1).

o vp o (n-1)s? 2 s a8 s . OF
Lay biéu thicna y: ———— ~ X{,. va nhdntoa nbo vii .
o (n—1

2 2 4
phdila mot bi€n ngiu nhién c6 phuong sai (ﬁ} (n-1) = 0—1 :
n- n-

Do d6 , phuong sai ciia s> nhé dan khi cd mAu tién t6i vo cit ng. K&t hop dituna vy
v6i thuc t€ s* 12 wdc lugng khong chéch, ching ta k&t ludn ring s* 12 mot udc lugng
nhat quin cla o?. Kétludnna y sé c6 ich cho chiing ta vé sau.

Mot ttng dung phd bién clia phan phdi chon miu cho phuong sai miu 1a xay dung cic
khodng tin cay cho phuong sai tong thé.

Ha y bdt dau biing cdch viét trinh ba y xdc suat:

_ (n-1)s* _ ~
P(Xﬁﬂ%) s 0—2 < an-m-%)] =1-a

Anh/Chi s& c¢6 khd ning 12 m mot s§ vi du bing s6 va o cudi tuan v6i Ba itap 5.
Hi y ghi nhd ring phan phdi Khi binh phuong 14 khong ddi xdng !

Théng ké t-Student
Chiing ta c6 thé két hop cdc phan phdi chon mau cda trung binh miu vd phuong sai
mau d€ gidi quyét van dé viét trinh ba y xdc sudt cho trung binh miu na y khi phuong

sai tong thé chua biét.

Cdcgiddinh: X ~ N(u,0°) va ca u 1An o déu chua biét
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Thuc t& : trong cdc gia dinhdd cho, X va s’la doc lap thong ké.

Hi y nhd lai dinh nghia clia phan phdi t- student :

trong dé cdc bi€n ngiu nhién cé phan phdi chuin chuin hod va phan phdi Khi binh
phudng 1a  doc 1ap thong ké.

Bay gid chi y hai diéu sau day:

M =Z ~N(0,1)
7

*h
-1 n -
)07
n
Pua nhit ng biéu thifc nd y va o dinh nghia ciia tri thdng ké t va thuc hién cdc thi tuc
rdt gon don gidn, va ching ta ¢ két qué sau :

(

X

1) ogpar - 1)

/n

22

Bay gid chiing ta c6 thé tinh c4c khodng tin cdy ddi vdi gid tri trung binh chura biét khi
cé gid tri trung binh 1an phuong sai déu chua biét.

B4t diu biing cdch viét trinh ba y xdc suat :

x|

< 2A°H

P t(v, %) t(v,1-%) = 1-a

N

Sau d6 bién d6i dé dua p chua biét va o gitt a biéu thifc nhu sau:

(X e (/fj t(vﬁ-%)(%/ﬁn

Khodng ngiu nhién c6 dudc 1a
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X+ 4,0 V)

la khodng tin cdy (1-a)% ddi véi gid trj trung binh chua biét .

Nh6 riing, d6i v6i mdt muc tin cdy cho trude, nhit ng khodng dya trén phan phdi t 16n
hon nhit ng khodng dua trén phan phdi chuin chuin ho4d. Piéu nd y phin dnh thuc t&
ring ching ta dang 13 m viéc v6i it thdng tin hon: chiing ta khong biét gi4 tri clia
phuong sai tdng thé. Khi dé chiing ta phdi uéc lugng phuong saind y, diéuna yla m
ting thém tinh ngiu nhién trong tinh todn cla ching ta, va né dugc phin dnh bing
khoang tin cdy da ihon .

Nhd riing trong phan gi6i thiéu ctia ba i gidng nd y, chiing ta dd gid dinh ring phan
phdi meld chuin: X tuin theo phin phdi chuin. Né&u gid dinh na y khong ddng tin
ciy, thi chiing ta khong thé sit dung phan phdi t -Student; ching ta lai phdi nhd sy trg
gitp cia Thuyét Gidi han Trung tAm .

Téong thé X ~ khong cé phan phdi chuin , phuong sai 62 chua biét, va ¢d miu
16n

Mot Ian nit a, hd y Iuu ¥y mau s6 trong dinh nghia ctia bién ngiu nhién t : n6é chud
phuong sai miu. Do uw6c lugng na y la nhit quén (consistent), khi ¢ mau tié€n tdi vo
han, miu s& hoi tu téi phuong sai tdng thé va chiing ta cd n lai bién ngiu nhién chuin

chuin hod na y trong tif s6 .

Theo 16 gic na y, khi phan phdi tdng thé va phuong sai clia tdng thé chua biét, va ¢d
mAu 16n, thi tri thong ké

X-u
-

~ A A A R R z
xap xi tudn theo phan phdi chuan chuan hod.
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