1
|||”H| Chwong 6

KIEM BINH GIA THUYET
THONG KE
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l. Khai niém chung
Gia thuyét thong ké 1a mét ménh dé vé tham
sO, hodc vé luat phan phdi hay vé tinh chat
cda bién ngau nhién.

Gia thuyét vé tham so u=EX :

(H :ﬂ :ﬂ (H o —
0 0 7 U
o b) { :
(Hau >, | H,oou < py
M AUEE
C) % 0 0
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-||”H| Trong do,

H, goi la gia thuyet khéng
H, goi la doi thuyeét
1 13 56 da biét

Poi thuyét trong a) va b) goi la cac doi
thuyét mét phia.

Poi thuyét trong ¢) goi la doi thuyét hai
phia.



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

'I|”H| Gia thuyét vé luat phan phoi :
H, : “ X co luat phan phoi voi ham phan
phoI F(x)”
(H, : “ X khéng co luat phan phoi véi ham
phan phdi F(x)”, khéng can phat biéu)

Gia thuyeét veé tinh chat :
H,:“ X va Yla doc lap

(H, : “X va Y khong doc lap~, khéng can
phat biéu)
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' > .
Il“” Cach kiém dinh gia thuyeét :
Mot qua trinh ma qua do co thé két luan H,
dung hay sai dwoc goi 1a kiém dinh gia thuyét.

Goi M la khdng gian mau quan sat X t tong
thé M.
Chia M thanh hai mién M, va M, sao cho:

My, M,=M
Myn M=
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' ) ~
|”H| Lay mau (x;, ..., x, )
- Néu (x;, ... , x,) €M, thi chap nhan H,
(Bac bo H))
- Néu (xy, ..., x,) €M, thi chap nhan H,
(Bac bo H,)

Ngan gon hon :
- Néu (xy, ..., x, )éM, thi chap nhan H,
(Bac bo H,)

- Néu (x;, ..., x, )&M, thi chap nhan H,
(Bac bo H,)
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Sai lam khi kiém dinh :

e Sailam loai 1 : Bac bo H,, khi thyc té H,
dung.
X4c suat xay ra sai lam loai 1 :

a=P(X,,..X,)e M,/ H,dlng ]

e Sailam loai 2 : Chap nhan H, khi thyc té
H, sai.
X4c suat xay ra sai lam loai 2 :

B=PI(X,,..X,)e M,/ H, dung ]
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'||”H| Mot cach chia M thanh M, va M, goi la
mot qui tac (tiéu chuan) kiém dinh.

M, dwoc goi 1a mién bac bé H,,

Nguwdi ta xay dwng qui tac sao cho dat
dwoc o di nhd cho trwde va voi S co thé
chap nhan dwoc.

a dwoc goi la mire vy nghia cta kiém dinh,
thwong cho trwdc la 1% hoac 5%.
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Il. Kiém dinh gia thuyét ve so sanh trung
binh v&i mét so6 cho trwérc

Goi X 1a bién ngau nhién can nghién cuwu.

Pat u=EX va o?= DX (Tham so tong

thé).
Xét cac gia thuyét :
Hy: p= fh

a)H,: u >y, -DTIonhon
b)H,: u<uy, -DTnhohon
C)H,: u#u, -PDTkhac
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"|HH| 1) Khin >30, o2 da biét. Xét thbng ké

Z = ~ ~ N (0,1) khi H, dung

theo dinh ly gi®i han trung tam.
Ky hiéu z la phan vimirc g cua

O(x), nghiala @ (z ) =q .
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III ‘ . ] ]
| H| Mién bac bo H, trng vé&i cac doi thuyet:

Néu chon DT I&n hon:

M, ={(xy,...,x,): 2 >z .}
Néu chon BT nhd hon:

M, ={(xy,..,x,): 2 <—2, .}
Néu chon BT khac:

M1: {(xl9“'9xn):‘Z‘>Zl—Ol/2}/

(1)

o~
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) ,
”H| 2) Khi n > 30, o2 khéng biét.
Xét thong ké

X — U, . :
Z = S ~ N (0, 1) khi H, dung.

I

theo dinh ly gi®i han trung tam.

Mién bac boé H, nhw & (1).
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3) Khin <30, o2 da biét vaX ~N(u,o?).
Thong ké Z va mién bac bé H, nhuw &
phan 1).
4) Khin < 30, o? khong biét, X ~ N(u ,0?)
Xet thong ké
X - Hy : ,
T= S ~t(n-1) khi H, dung

Jn

co luat Student vai (n-1) bac tw do.
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n-1
Ky hiéu tq la phan vi mlrc ¢ cula
luat #(n-1), nghfalap(T <t ") =q .

(Tra bang IV trang 225)
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Mién bac bé H, (rng v&i cac doi thuyet:

Néu chon BT I&n hon:
My={(x,..x,) : T> 1t}
Néu chon BT nhé hon:
M= {(x,..x,): T <=t} >(2)
Néu chon BT khac:
= dud gugng ,thai) ¢ e | comt

n-—

1—a—})

2
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'I”H| Thidu 1: Chiéu cao trung binh cla thanh

nién tre¢c day la 155cm. Nay dé danh
gia lai chiéu cao do, ngudi ta do Chleu
cao 50 thanh nién duo’c chon ngau
nhien va co trung binh [a160cm va do
éch chuan mau diéu chinh 1a 20cm.

HAi chiéu cao cua thanh nién c6 tang

Khong ? (a=0,05)

Giai: X- chiéu cao ctia TN hién nay (dan
sO).

EX=pu - chiéu cao trung binh TN hién nay

DX= o2 - d6 phan tan chiéu cao dan sb
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'||”H| Can kiém dinh gia thuyét:

[H :p =155

i H x4 >155

n=50, 62 khdéng biét: TH2
Mién bac bo H, v&i DT Ion hon :
M ={(x,....x ):Z >z}

X — 160 — 155
Z = al 1 = 1,77
S 20

Jn V50
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ulI“” « = 0,05

Z = 7y =1,65
Sosanh: Z=1,77 > 1,65

Mau e M _, chap nhan H,

KL: Chiéu cao cua TN hién nay ting so
voi trwréc day



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

-||”H| Thi du 2: Bénh B duoc nghi la lam giam
dwong huyét. Mot mau 20 bénh nhan bi

bénh B, do dwdng huyét co trung binh 13
0,9g/l va dé léch chuan diéu chinh mau 13
0,11g/l. HAoi bénh B ¢ thwe sw lam giam
dwdng huyét khong (a=0,01)? Biét rang
dwdng huyét c6 phan phdi chuan trong dan
s va dwong huyét binh thwong 1a 1g/l.

Giai: X- dwong huyét clia dan so (nhirng
ngwdi bi bénh B).

EX=pun - dwdng huyét trung binh clia dan so
DX= o2 - d0 phan tan dworng huyét dan so
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'||”H| Can kiém dinh gia thuyét
([ H o - =1

\

H @ u<1

1

n=20, G2 chua biét, X ~ N(u ,02): TH4

Mién bac bo H,vai BT n

no hon:

- n-1

M, = {(xl,...,xn):'

< -t '}

X —u, 0,9-1

T — —
S 0,1

S
1

oo ~20
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|I|”H| a = 0,01

n—-1 20-1 19

t =1 =1 = 2,539

l1-o 1-0,01 0,99

Sosanh: T=-4,06 <-2,539
Mau e M _, chap nhan H,

KL: Bénh B lam giam dwéng huyét
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lll. Kiém dinh gia thuyét vé so sanh hai
Ky vong

Quan sét X trén hai mau lay doc 1ap t hai tdng thé

A va B.

Trén tong thé A :

X ¢6 ky vong u, va phwong saio, , mau c& n,, Ky

vong mau X . , phwong sai mau diéu chinh s’ .

Trén tong thé B :
X c6 ky vong u, va phwong saio, , mau c& n,, Ky
vong mau X , , phwong sai mau diéu chinh s’ .
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I ]
Il“” Xét cac gia thuyét :
Hy:py =t
a) Hi: ,>1 3 0) Hi: i< 1, 5 ¢) Hy: 1y # 1
1) Khi n;>30, n,>30vao, vag’ dabiét
Xét thong ké

Xl_ Xz
. = ~ N (0,1)
2 2
o, +02
n, n,

khi H, ding. Mién bac bd H, trng v&i cac doi thuyeét
nhuv & (1).
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II”“” Khi cac phwong sai LT chwa biét ta thay
bang phwong sai mau diéu chinh.
2) Khin, <30, n,<30va ¢’ = 0, = 02
Xét thong ké (khi H, dung)

T = l - ~t(n, +n, - 2)
-~ (1 1)
S | —+ — |
\' oo,

Trong d6 .. _ (n,-1)S, +(n,-1)S,

n +n, -2
Mién bac bé H, nhuw & (2).
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IV. Kiém dinh gia thuyét vé so sanh ty lé
v@i sO cho trwéc

Gia str tham s6 p laty 1& cac phan ti loai L

trén tong thé M.

Goi m la sé phan ti loai L trén mAu va f - —

|a ty 1& mau cla cac phan t& loai L. "

Xét mau c& lon: nf> 10, n(1-f) > 10,

va cac gia thuyét:

Hy:p=p,

a)H,:p >py ;s DH :p<py ; OH,:p#p,
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-||”H| va thdng ké

F- Py .
L = ~ N (0,1) khiH, ding

p,(1-p,)

Voo

theo dinh ly gi®i han trung tam.

Mién bac bé H, nhw & (1), trong phan kiem
dinh gia thuyét vé ky vong.
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"m” Thi du 3: O mot nha may cé ty 1& phé
pham la 34%. Sau mét dot stra chira

may moc, kiém tra trén 100 san pham

thay c6 24 phé pham.

Héi dot stra chira cd lam gidm ty 1& phé

pham cla nha may khéng (mdc y nghia

506) ?

Giai: p -ty I1& phé phdm sau slra chira.
Can kiém dinh gia thuyét
([H_ :p =0,34

1
| H . p<0,34
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Il TolamEy M ]
yiemau f = =24/100 = 0, 24

n=100, nf> 10 . n(1-f)> 10
Mién bac bo H, v&i BT nho hon:

— 0,24 — 0,34
Y Po _ - 2.1

\/po(l— P,) \/0,34.0,66
n 100
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T
M - o0

Z = 7y =1,65

Sosanh: Z=-2,1<-1,65
Mau e M _, chap nhan H,

KL: Dot stra chiva lam giam ty Ié phé
pham ctia nha may.
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V. Kiém dinh gia thuyét ve so sanh
hai ty 1é
Xét mau c& 1én : n, > 30, n,>30.
Quan sat ty 1& cac phan tt loai L trén hai mau
lay tir hai tong thé A va B.
Trén tong thé A : Ty & phan ti loai L 1a p,,
mau c& n,, tan suat f;.
Trén tong thé B : Ty I& phan t loai L 1a p,,
mau c& n,, tan suat £, .
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Xét cac gia thuyét :
Hy:p,=p,

a)H, :p,>p, ; b)H, :p,<p, ; )H,:p#p,
Xét thong ké (khi H,dung)

f — f
7 = — ~ N (0,1)
(1 1)
Pq + |
\' (non,
Trong do,
Iﬁ:nlfl+n2f2 CG=1-p
n,+n,

Mién bac boé H, ng véi cac doi thuyét nhw & (1).
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'l . L s
Il“” VI. Kiém dinh gia thuyét vé so sanh hai
phwong sai

Quan sét X trén hai mau lay doc lap tir hai tbng thé A
va B.

Trén tong thé A :
X ~N(u,, o, ), mau c& n,, phwong sai mau cé diéu
chinh S, .

Trén tong thé B :
X ~N(t, o *), Mau c& n,, phwong sai mau c6 diéu
chinhs .
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"'H\” Xét cac gia thuyét

Hy: o’ =0c;
a.)H1: o'12>0'22 b)HII Glz;tO'ZZ
va thong ké 2
S
F:S_lzD F(n -1,n,-1)

c6 luat phan phoi Fisher véi bac tw do
I/ll-l Vé n2'1 .
Chu y rang ta danh chi sé sao cho S, > s,



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

Mién bac bd H, rng v&i cac doi thuyét :
Doi thuyét a)
M= {(x,.,x,) F > it )

-

Paoi thuyét b)
n,-1,n,-1
M1={(x1,...,xn)2‘|:‘ > Fl—a/Z }

) F nl—l, n2—1 F nl—l,nz—l . R .
Trong do, "1, ] l—g 2 la phan vi

murc (1-a ) va (1-a /2 ) twong trng cua luat

Fisher v&i bac tw do n,-1 van, -1.
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'|||m| VII. Kiém dinh gia thuyét ve luat phan phoi
Hy:
“ X ¢6 luat phan phdi véi ham phan phoi F(x)”

Lap bang :

Lép |L,| ... | L, | Tong
Tan s6
TansoTN | N, | ... | N, n
Tan s6 LT N[ - N | n



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

'l
Il“” Trong 4o,
N la cac tan so thye nghiém cla 16p L,

hay s6 phan t&r ciia mau roi vao L, .
P iy A X - X > ,
N " la cac tan so ly thuyét cua lop L,
hay sO phan tlr cla mau roi vao L, khi
H, dung.
4
N = np,
n lacd mau

p;= P(Xe L./ H,ding)
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I ]
Il“” Néu L. la khoang (a,, a;, ] thi
p; = P(a; <X=<a, /Hyding)
= F(ai+1) B F(ai)
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'||”H| Dinh ly Pearson : Thong ké

- N/ 2
Q = Z ) ~ v (k-r-1)

co Iuat chi binh phwong véi k-r-1 béac tw do.

Trong 4o,
k 1a so khodng hay I6p

r la so tham so6 can wdc lwong khi tinh p,
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"'IHH Thi du:

Khi Hy :X 0 N (u,o”)" détinh p.
theo cong thurc

p.=P(a, < X <a ,/H,)

(a6 — i) (a, — u )

U

can wéc lwong

2 2

u =~ X , o = S
Vay woc lwong 2 tham sé nén r = 2.
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'
Il“” Khi Hy :“ x 0 P(4)  can wdc luong

~ X

Vay wéce lwong 1 tham sé nén r = 1.

Khi cac p; da biétthir = 0 .
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'] ‘

l“” Mién bac bo H, : S

M= {(x,.,%):0>%1 o )
k—-r-1

Trong d6, £ 1_, laphanvimic 1-«

cua luat chi binh phwong véi k-r-1 bac tw do.
(Tra bang trang 227)
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Thi du: Theo dinh luat Mendel két qua
lai giong cua hai dac tinh
Aa va Bb

cO 4 gien sau
AB Ab aB ab
v&i cac ty |é twong wng la
9/16 3/16 3/16 1/16
M&t mau 453 ca thé tir mot thé hé 2 cho
két qua
243 94 91 25
Thé hé 2 nay c6 phu hop BL Mendel?
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Giai: Goi X- loai gien cua thé hé 2 dang
xét. Can KBGT
Hy @ “ X c6 luat phan phoi phui hop DL

Mendel”
Lép AB Ab aB ab | Toéng
Tan s
Tan sO TN | 243 94 91 25 453
Tans6 LT |254,8 | 849 | 849 | 28,4 | 453
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.I|HH| Ta co

(243 — 254,8)° (25— 28,4)°
Q = + ..+ ~ 2,37
254 .8 28,4

4-0-1

X1 005_75095_7 81

So sanh Q=2,37< 7,81
Mau ¢ M, , chap nhan H,
KL: Phil hop
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VIIl. Kiém dinh gia thuyét ve tinh doc lap
Gia thuyét
H,: " Thubc tinh X va Y la doc lap”

Thubc tinh X cOnmurc dd A, ..., A..
Thuoc tinh Y cO m mirc d6 B, ..., B,...
Ta quan sat N ca thé.

Va c6 bang so liéu hai chiéu vé hai thudc tinh
X va Y sau day:
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Thuoc B, B_ Tong
tinh SO
Al Nll Im NAl

(Ny) (N'jm)
An an nm NAn
( N’nl ) ( N,nm )
Tong | Ny, I\ I\
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II”“” Trong 4o,
N;; 1a tan so thwe nghiém, hay s6 quan sat
co thuoc tinh A; va B;.
N’; la tan so ly thuyét, hay s6 phan ttr cla
mau co thuoc tinh A; va B; khi H, dung.
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Thong ké

L (IV ] N 2
Q=YY —— ~ 2 [(h-1)(c-1)]

cé phan phdi chi binh phwong voi (h-1)(c-1) bac tw
do. Trong dé, A la s6 hang, c la sb cét.
Mién bac bo H, :

(h-1)(c-1)

M, ={(xy,..,%x,):Q>x,_, }

I By cAinan, Js _ i .
Trong do, 7,_, la phan vi mirc 1-a cua

luat chi binh phwong voi (h-1)(c-1) bac tw do.
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Thi du: Dé xem xét gidi tinh va y thich vé
mau sac co lien quan khong, nguoi ta
lay mau va c6 so liéu trong bang sau:

Gioi Pan Pan Téng
tinh ba ong hang

Mau sac
Hong |10 (18) [20 (12) 30
Trang |20 (18) [10 (12) 30
Xanh |30 (24) | 10 (16) 40
Tong cot 60 40 100
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||| ‘ . ]
” ” Goi X |a y thich vé mau sac
Y la gioi tinh

Xét gia thuyét
Ho: “X va 'Y la doc 1ap”

» Tinh céac tan sb ly thuyét:
N’,, = (tbng hang X tdng cot)/ tong cong
— (60 X 30)/100=18
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.I”“” * Tinh

(L0 —18)° (10 —16)°
Q = + ...+ ~ 13,2
18 16
(3-1)(2-1) 2
1-0,01 = Xo,00 — 9,2

« SO0 sanh: Q=13.2> 9,2
Mau € M, , bac bé H,
« KL: Gi&i tinh va mau sac co lién quan
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