THONG KE SUY DIEN CHUONG 3. KIEM DINH KHONG THAM SO

) Chwong 3 )
KIEM BINH KHONG THAM SO

1. Nhirng van dé chung

2. Kiém dinh Wilcoxon

3. Kiém dinh Mann — Whitney
4. Kiém dinh Kruskal — Wallis
5. Kiém dinh Chi binh phwong
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a) Khai niém.

Khi bién ngu nhién quan tdm cta tong thé khong

c6 phan ph(")i thuwong (chuin) hodc 14 di liéu dinh tinh

mi hoa > khéng thé tinh cac tham sé dic trung trung

binh (ki vong), ti 18, d6 1&ch chuén, ..v.v.. > kiém dinh

khéng tham s, nhung ban chét khong manh bing kiém

dinh tham sd.

THONG KE SUY DIEN CHUONG 3. KIEM BINH KHONG THAM SO 2

b) Quy téc xép hang.

« Theo thir tu ting dan, nhimg gia tri bang nhau duoc

xép dong hang trung binh.

+ Xép hang chung b mau, tong hang tinh riéng timg

mau.

THONG KE SUY DIEN CHUONG 3. KIEM DINH KHONG THAM SO 3

Nguyén Hoang Tuan soan thao 1



THONG KE SUY DIEN

a) Vai tro.
Kiém dinh bién quan tim cua hai téng thé sir dung
hai miu phdi cip.
b) Gia thuyét khong Ho.
* Hai phia: X, = Xg;

« Mot phia: X, > Xg : X5 < Xg
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¢) Xép hang:

- Tinh céc chénh léch timg cap ca thé d; = & — b;.

- Xép hang gia tri tuyét ddi cac chénh léch |d, bo
qua cac chénh léch bang khong.

- Tinh tdng hang riéng cho chénh léch duong R* va
am R~

n: tdng s ca thé tham gia xép hang.
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d) Gia tri ti han:
* Truong hop 1: n < 20 (miu nhod) = Bang tra phin vi
Wilcoxon:
Hai phia: W(0/2;n) ; Mot phia: W(a;n)
* Trudng hop 2: n > 20 (mau I6n ) = Bang tra phan vi
thuong (chudn) ham Laplace:

Hai phia: Z , ; Mot phia: Z,
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THONG KE SUY DIEN

e) Gi4 tri kiém dinh:
W = min{R*;R}
Khi n > 20, xép xi W thanh phan phéi chuén tic Z
nhu sau: n.(n+1)
4
n.(n+1).(2n +1)
24

- Trung binh gia: u=

- Phuong sai gia: 6° =

W-p
(e}

> W x4p xi gié tri kiém dinh: Z =
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f) Quyét dinh: Gia thuyét khong bi bac bé khi:
* Trudng hop 1: n < 20 (méu nho ): W < W(a)
« Truong hop 2: n>20 (miu16n) : | Z|> Z()
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VD1. Méu 9 khach hang dugc chon ngiu nhién va yéu cau
ho cho biét s¢ thich vé 2 loai kem dénh ring A va B khic nhau
thong qua thang diém tir 1 dén 5, két qua nhu sau:

Khach hang 11(2|3|41|516(7|8]|9
Kem danh rang A |4 |5 |2 |3 |3 |1|3|2 |2
Kem danh rangB |3 |5 |5 |2 |5 |5|3|5|5
Kem danh rang B 1a loai méi dua ra thi truong. Véi muic y
nghia 5%:

a) C6 sy khéc biét v& s thich cua khach hang déi véi A va B
hay khong?

b) C6 thé noi ring kem B duoc wa chuong hon khong?
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THONG KE SUY DIEN

VD2. M6t cong ty san xudt ddu goi ddu P mubn kiém
dinh c6 su khac biét giira trude va sau mot chién dich
quang c4o san phdm. Khao sat mot mau gdbm 50 ngudi
cho két qua danh gia, sau khi tinh toan cac chénh léch
(sau trir trudc) va xép hang, dugc téng hang duong la
625 va téng hang 4m la 800. Thyc hién kiém dinh
Wilcoxon véi mirc y nghia 5% xét xem khach hang co
biét dén san pham dau goi dau P nhidu hon trudc hay
khong?
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a) Vai tro.
Kiém dinh bién quan tdm cua hai téng thé sir dung
hai miu ddc lap.
b) Gia thuyét khong Ho.
* Hai phia: X, = Xg;
* Mot phia: X, > Xg ; Xpo < Xg

THONG KE SUY DIEN CHUONG 3. KIEM BINH KHONG THAM SO 1n

¢) Xép hang.
Xép hang tit ca ca thé hai miu. Tinh tdng hang
riéng hai miu, ki hiéu R,, Rg.
Goi Ny, Ng 13 ¢& hai mau n 13 ¢& bo mau
2 n=np+ng
Goi R 14 tong hang b méu, ta co:

R=R, +R, = n.(n2+1)
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THONG KE SUY DIEN

d) Gia tri téi han:
* Trudng hop 1: n, va ng < 20 (miu nhd) = Bang tra
phan vi Mann — Whitney (2dudi):
Hai phia: U(a;np;ng) ; Mot phia: U(2a;n,;ng)
* Trudng hop 2: n, or ng > 20 (miu 16n) > Bang tra
phan vi thuong (chuin) ham Laplace:
Hai phia: Z , ; Mot phia: Z,
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e) Gia tri kiém dinh:

RUN W] Ng(Ng+1)

-R;U,=n,.n_ +
A'~B A"'B 2

U,=NaNg Re

2> U=min{U, ; Ug}
Néu n, or ng > 20 (mau 16n), xap xi U thanh phan

phéi chudn tic Z nhu sau:
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e) Gia tri kiém dinh:

N,Ng

- Trung binh gia: u=

- Phuong sal g'é 02 = w

12
A o? iz et LiA . U-pn
- U xap xi gia tri kiém dinh: Z =
(e
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THONG KE SUY DIEN

f) Quyét dinh: Gia thuyét khong Ho bi bac b khi:
» Trudmg hop 1: n, va ng < 20 (miu nho): U < U(o)

* Trudng hop 2: N, OF Ng > 20 (mau 16n): | Z | > Z(a)
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Vi du. Nghién ctru vé yéu ciu lwong khéi diém cia

sinh vién mai t6t nghiép cua hai truong dai hoc A va B,

chon ngiu nhién 12 sinh vién méi tbt nghiép dé hoi y

kién, két qua cho trong bang phia dudi. Dit liéu khong

c¢6 phéan phéi chuén. Véi muc ¥ nghia 5%, hiy so sanh

vé mirc lvong khoi diém mong muén cia hai truong co

khéac nhau hay khéng?
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Truong A | Truong B

3.0 2.2

2.7 2.9

2.6 2.15

2.8 2.3

2.4 2.2
2.5
2.1
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THONG KE SUY DIEN

a) Vai tro.

Kiém dinh sy bing nhau bién dwoc quan tim cuia sb
nhiéu tong the.

b) Gia thuyét khong Ho. X; = X, = ... = X,;

¢) Xép hang.
Xép hang chung bé miu va tinh téng hang riéng
tirng mau, ki hiéu R;.

Goi R 14 tong hang b méu, n 13 ¢& bd mau:
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R=R,+R,+..+R, :w
d) Gi4 tri kiém dinh.
12 &R
=—— % "—1-3(n+1)
n.(n+1) 43 n,

e) Gia tri tgi han. Phan vi Chi binh phuong X(ZQ:H)
f) Quyét dinh. Gia thuyét khong Ho bi bac bo khi:
W > X(Za;m)
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VD. C6 diém trung binh hoc tap ctia ba nhom sinh vién trong
bang sau. Gia st dir liéu khong cé phan phdi chuan, co thé két
luén diém hoc tap trung ctia ba nhém nay khac nhau khong vai

mirc 5/ nghia 5%? Thoi gian | Thoi gian lam | Thoi gian !iqm
lam thém it thém vira thém nhiéu
6.3 7.2 6.3
7.0 6.6 5.8
6.5 6.1 6.0
6.6 5.8 5.5
7.3 6.8 5.3
6.9 7.1 6.5
6.4 5.9 5.4
6.2
THONG KE SUY DIEN CHUONG 3. KIEM DINH KHONG THAM SO 21

Nguyén Hoang Tuan soan thao

CHUONG 3. KIEM DINH KHONG THAM SO




THONG KE SUY DIEN CHUONG 3. KIEM DINH KHONG THAM SO

, KHONG THAM SO THAM SO
KIEM DPINH | Bién kd khong c6 phan phoi | Bién kd ¢6 phan phoi
thuong (chuén) thuong (chuén)

Hai tong the Kiém dinh Wilcoxon .
mau cap Kiém dinh hai trung binh

i t6 é . tong thé
Hgl tor:g ttle Kiém dinh Mann — Whitney e
mau doc lap
Nhiéu téng thé | Kiém dinh Kruskal — Wallis ANOVA
Twong quan Kiém dinh Spearman Kiém dinh Pearman
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5.1. Kiém dinh mdi lién hé (sw ddc 1ap) hai yéu
t6 dinh tinh

5.2. Kiém dinh quy luit phan phdi xac suit
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Gia str yéu t6 X c6 m gi tri, yéu td Y c6 n gia tri.

Ta goi:

« ilachisbgiatrithticiaybutdé X >i=1,2, ..., m;

« jlachisbgiatrithtjcuaybutbY >j=1,2,...,n;

- O;latansd miu cua gia tri thtt i cia yéu td X va gia
tri thr j cia yéu to Y;

* R, latin s6 miu gia trj thir i cua yéu t6 X;

« Cla tan s6 miu gia tht j cia yéu td Y.
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THONG KE SUY DIEN

Taco: R, = ZO“;CJ. = Zoij
j=1 i=1
a) Gia thuyét khong Ho:
Khéng c6 mdi lién h¢ giira hai yéu t6
b) Tinh c4c tin sb téng thé (1y thuyét):

E_ R;C,
i
! n
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) Tu murc ¥ nghia, tra gia tri toi han = phan vi Chi
binh phuong 2

[(v; m-1.n-1]

d) Gia tri kiém dinh: [x? = ZM m.n sb hang

e) Quyét dinh:
o > X[Z(\; ) béc bo gia thuyét khéng Ho

2 .

o \2< Xfma naf chép nhan gia thuyét khong Ho
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Vi dy. Kiém dinh moi lién h¢ giira két qua hoc tap va
thoi gian ty hoc véi mau ngau nhién ctia 200 sinh vién
sau ¢ muc y nghia 5%:

LS It Vira Nhidu
Trungbinh 70 25 5

TB kha 15 35 10

Kha — Gidi 5 10 25

THONG KE SUY DIEN CHUONG 3. KIEM DINH KHONG THAM SO 27

Nguyén Hoang Tuan soan thao

CHUONG 3. KIEM DINH KHONG THAM SO




THONG KE SUY DIEN

a) Gia thuyét khong Ho:
Bién NN téng thé ¢ quy luat phan phdi xac suit A
b) Tir miu, tinh cac tham sé méau lam tham sé dic
trung cho quy luét phan phoi.
¢) Tinh xéc suét 1y thuyét p; = P(X = x;), tir d6 suy ra
tan s6 1y thuyét E; cho ting gia tri X; trong mau.
Nhéc lai cong thirc tinh xdc sudt cac quy luat phan
phoi xdc suat thong thuong:
- Phan phoi Nhj thuc X ~ B(n;p):
PX=K)=Clp 1-p "
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k|

Nhéc lai cong thirc tinh xdc sudt cac quy ludt phin
phoi xéc suat thong thuong:
- Phan phoi siéu boi X ~ H(N;M;n):

k n—k
PX=k)= CuCru 'CnN*M
c:N
o e\
- Phan phdi Poisson X ~P(\) : P(X =Kk) = K

- Phan phéi thuong (chuin) X ~ N(u;0?) :
Pa< X <b) = ¢(b)— (),

2

. 1 b
Véi p(X) = —f e 2.dt: ham Laplace
2w /o
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d) T mic ¥ nghia, tra gia tri t6i han = phan vi Chi
binh phuong 2

[u; m-1. n—l]

U (i N
e) Gia tri kiém dinh: [x :ZT
i=1 i
Oj: tan sb gid tri X;.
f) Quyét dinh:
2

+y2>x : bac bo gia thuyét khong Ho

[(v; m-1 n—l]'

+x2< X[ZH; nt i chap nhan gia thuyét khong Ho
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VD 1. Mét nha quan ly c6 dit liéu mau s vu tai nan
cong nghiép trong tuan sau:

ﬂ-----ﬂ

S6 tuan 10 20 40 18 8

Ong ta cho ring sb vu tai nan trén tuan theo luat phan
phoi Poisson. Hay kiém dinh v&i muc ¥ nghia 5%.
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VD 2. Mot dit lidu miu ngau nhién sb tién chi mua
sam cua khach du lich quoc té trong mét ngay luu trd
tai Viét Nam nhur sau:

Mike chi (USD)

<30 21
30-40 27
40 - 50 26
50 -60 30
60-70 26
=70 20
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Mot nhém nghién ciru néi rng sb tién mua sim du lich
nay tudn theo quy luat phan ph01 thuong. Véi muac y
nghia 5%, hay kiém dinh ¥ kién nay.
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