Kiém Dinh Gia Thuyét
(Hypothesis Testing)




Khai Quat

* Dinh nghia kiém dinh giai thuyét.
* Cac thanh phan ctia kiém dinh gia thuyeét.

* Phrong phap thuc hién kiém dinh gia thuyét.




Vin bé Thuc Piy

- Can bang gidi tinh méi sinh ctia bé trai va bé gai nhw thé nao?
Co6 16n hon mot gia tri nao do hay khong?

* Thu thap dit liéu vé lwong trung binh ctia nguoi di lam & Viét
Nam. Mttc lwrong trung binh co trén 8 trieu 1 thang hay khong?

* Nha may dong chai nwoc giai khat. Qua trinh dong chai ludn c6

sai 80 vé lwong nudc giai khat trong chai. Nha may mudn tinh

sai sO c6 virgt mirc 5% in trén bao bi hay khong?




Hypothe51s Testing — Kiém Dinh Gia
Thuyet @ =

Y twong chung:

* Anh Cuong dugc don thoi (gia dinh) la rat glau Mot hom thay anh
chay xe Ferrari Purosangue ngoai duong, bang chitng quan sat nay
co tng ho tin don hay khéng? Cung la anh Cuwong d6 nhung néu
anh chay Honda Dream 2 thi két luan ctia ban thé nao.

* Nguwoi ra toa duwgc mac dinh la vo t0i. Bang chiing sé duwoc duwa ra dé
chirng minh ho cé to6i.

* Chung ta sé€ str dung ly thuyét thong ké dé tiép can van dé trén.




Nhitng Thanh Phan Cuaa Kiém Dinh Gia
Thuyet (Hypothesis Testing)

* Gia thuyét vo hiéu (Hy).

* Gia thuyét thay thé (Hy).

* Mot gia tri thong ké (a test statistic).

* Khoang bac bo (the rejection region).




Gia Thuyét V6 Hiéu (Hy) va Gia Thuyét
Thay Thé, (Hl)

» Chting ta bat dau bang hai loai giai thuyét:
e Gia thuyét vo hiéu Hy (the null hypothesis).
* Gia thuyét thay thé H; (the alternative hypothesis).

* Gia thuyét vo hiéu Hy duoc gia dinh 1a dang.




Gia Thuyét V6 Hiéu H,

- Kiém dinh giai thuyét 1a qua trinh di tim bang chiing d€ c6 thé bac bé hodc khong
thé bac bo Hy.

- Trong nhiéu treong hop, gia thuyét vo hiéu Hy thuwong 14 mot phat biéu vé rang
mot tac nhan ‘khong cd tac ddng’ hoac ‘khong mang lai thay doi” d6i véi doi
tueong nghién ctru.

* Vi du: chinh sach vay von khong lam thay d6i thu nhap trung binh ctia nhém thu
huong chinh sach.

* Gia thuyét vo hiéu H, chi mang ddu #,>,<. Vidu:
Ho: u = 0; Ho: u = 166; Ho:u < 5.




Gia Thuyét Thay Thé H,

* Gia thuyeét thay thé sé trai nguwoc hoan toan véi H:
Ho:u=0 vs H:u#20
Ho:u = 166 vs Hi:u < 166
Ho:u <55 vs H:u>55

» Gia thuyét thay thé thuwong dung dé€ néu lén gia thuyét can chirng
minh trong nghiéen ctru khoa hoc.

» Khi ¢6 dit liéu gitip chuing ta d€ bac bo Hy, thi chiing ta ¢ thé ndi la

d6 1a bang chiing dé chitng minh H;.




Gia Tri Kiém Dinh Thong Ké (1)

- Gia tri kiéfm dinh thong ké (the test statistic) 1a gid tri tinh tir mau
quan sat dugc dung dé thuc hién kiém dinh thong ké. Cu thé né la
mot ham g (X4, Xo, ..., X,,) cho mau Xy, X5, ..., X,,

- Gid tri kiéfm dinh 13 mot bién ngau nhién, theo mot phan phdi xac
suat nhat dinh. Véi moi mau quan sat, chung ta sé cac hién thyc hoa
khac nhau cho gia tri nay.

* Chung ta di khao sat xem gia tri quan sat cho gia tri kiém dinh c6
kha nang “cao” hay “thap” tao ra gia dinh.
* Vi du: khi chay Dream 2, nguoi chay kha nang cao hay thap la giau khong?




Hai Gia Thuyét Kiéem Dinh Thong Ké

« Tong quat ngwoi ta thrwong viét nhw sau:
Ho: 1 = o
Hitp # U

* Uo sé 1a gid tri chting ta gid dinh 1a dung (gid tri sinh ra mau

quan sat dugc thu thap).




Gia Tri Kiém Dinh Thong Ké (2)

* Chuing ta co6 bai toan xac dinh trung binh chiéu cao ciia nam
gioi Viet Nam co phai la 166cm hay khong?

* Gia thuyét Hy va H; cho kiém dinh gia thuyét hai phia (two-
tailed/two sided tests):

Hy:u = 166
Hy:u # 166




Gia Tri Kiém Dinh Thong Ké (4)

* Gia tri kiém dinh chung la sé la Z.

7 =X 166 N(0,1)
- a/\Jn '
* V6i mo6i mau khac nhau ciing n = 36, chiing ta sé c6 ting gia tri Z khéc
nhau.
e« MaulchoX; =1665 - Z = 166'65/_6166 = 0.5
« Miu2choX, =1682 - Z = 168'62/‘6166 =2.2

_167.8-166 _

« Mau3choX;=1678 - Z 1.8

6/6




Gia Tri Kiém Dinh Thong Ké (3)

- Gia thuyét H, cho rang tat ca cac quan sat X;, X,, ..., X3 dén tit mot phan phéi y
hét nhau co trung binh la y = 166. Néu mau dwoc thu thap ngau nhién, thi
chung ta ¢6 diéu kién LI.D.

* Do do: X = X1+X2:"'+X" sé co cing phan phoi véi u = 166 va 6 = 36 ciing dugc

cho trwdc biét.

— 2
* Theo dinh ly gidi han trung tam, ching ta biét X ~ N (g, %) :

X — 166
7 = ~N(0,1)

a/n

* Gia tri kiém dinh ching la s€ la gia tri Z.




Xac Pinh Mttc Y Nghia Va Khoang Bac
Bo (1)

» Cac murc y nghia (significance level) pho bién la 10%, 5% va 1%.

* Mttc y nghia sé twong tmg voi khoang bac bo (rejection region) trong phan
phdi xac suat:
Phan phéi mau cia X Phéi chudn Z ~ N(0,1)

7 ? re (X
Bac Bo H,, V('yi% — 0.025 Bac Bo H,, voiz = 0.025

e »l a ;IA —
166 l Ll Bl Ll »




Xac Pinh Mttc Y Nghia Va Khoang Bac
Bo (2)

« Khi mau dwa ra cac gia tri thong ké kiém dinh khac nhau kiém dinh:
166.5—166

e Mau 1 cho X; = 166.5 - Z = e 0.5
* Mau2cho X, =168.2 —» Z = 168'62/‘6166 =22
e Mau3choX; =1678 - Z = 167'68/_6166 = 1.8

» Cac két luan sé xay ra nhu thé nao vdi titng bang chiing o trén véi
mutc y nghia 5%? Chung ta c6 thé bac bo Hy hay khong?

 Thuat ngit ti€éng Anh: “we cannot/ fail to reject the null hypothesis”
or “we can reject the null hypothesis”.




Xac Dinh Muc Y Nghia Va Khoang Bac
Bo (3)
* Néu chuing ta thay doi gia thuyét thanh:

HO:‘U =167
Hl:‘u * 167

* Két luan chuing ta sé thay doi thé nao voi:
e Mau 1 cho X; = 166.5 ?
e Mau2cho X, = 168.2?
e Mau 3 cho X; = 167.87




Gia Thich Mt Y Nghia

* Mitc y nghia (significance level) twong ting vdi sai 1am loai I (type I error).
* Trong kiém dinh, ta khong thé giam ca 2 loai sai lam cung 1 ltc. Ta an dinh treede
1 loai sai lam va tim gia tri kiém dinh c6 sai [am loai kia nho nhat co thé.

¢ Sai [am loai I nghiém trong hon, nén dugc chon & mirc nhé nhéat twong doi.

H, dung H, dung
o Sai lam toai I (Type I error) Két qua chinh xac
Bacbo H . 1 . : 12 )
P(Bac bo|H, dung) = «a P(Bacbd|Hysai) =1 —«
- _w Két qua chinh xac Sai lam loai II (Type II error)
Khong bac bo Ho  [usE B R S P(Khong bac bd|H, sai) =




Kiém Dinh Mot Phia

* Kiém dinh gia thuyét thong ké mét phia:
Ho:u = 166 vsHy: u < 166
Ho:u <166 vsHy:u > 166

« Khoang bac bo sé khac tuy vao gia thuyét dau < hay > ctua H,




Bang Gia Tri Téi Han Cho Phéin Phoi

Chuan
]
. GiTriTéiHan (Critical Values)

10% 1.645 1.280 -1.280
5% 1.960 1.645 -1.645
1% 2.580 2.330 -2.330

 Chu y: cac gia tri nay lay ra tir bang gia tri ham phan phoi chuan hoac st dung
ham Excel NORM. INV () .



Cach Hiéu Két Qua Kiém Dinh

- Cho ta biét mau dwa dén mot gia tri “tong hop”, gid tri “tdng
hop” c6 kha nang thap hay cao dwoc tao ra bdi phan phoi dwdi
diéu kién gia thuyét vo hiéu dung.

* Day la két qua mang tinh thong ke.

* Cach st dung két qua mang tinh thong ké dé bac bé hay chiing
minh cac ly thuyét, gia thuyét khoa hoc. Trong thuc té viéc stv
dung phwong phap kiém dinh thong ké la van dé rat gay tranh

cail.




Tong Két Ngan

Cac budc ctua kiem dinh gia thuyeét:
1 Xac lap gia thuyét vo hiéu (Hy) va gia thuyét thay thé (H,).
1 Tinh toan gia tri kiém dinh thong keé (the test statistic).

1 Chon mtic y nghia thong ké (statistical significance) va

khoang bac bo (rejection region).

 So sanh va dwa ra két luan.




o« N? o AN
Kiem Dinh Gia Thuye t Kh1 Khong Biet
Phwong Sai Tong The
* Truong hop o biét trude khdng thyee t&, ching ta quay lai treong hop o2 1a n so.
 Khi d¢, gia tri kiém dinh sé st dung wéc lwong ctia phuwong sai va theo phan phdi t:

Y —
t = &

~t(n—1)
Jn

* Cac budce con lai duge thye hién twong tu treong hop o biét trude. Luu y: $% 1a wéc

luwong khong chéch ctaa a2,

» Day thuwong dugc 1a t-test hay kiém dinh ¢.




Kiém Dinh t (1)

- Cho biét:
Hy: = 166
Hy:p = 166

- Thu thap mot mau gdm 25 nam; gia tri trung binh va phwong
sai mau Ian lwot 14 X = 168.4 va S2 = 36. Hay kiém dinh thong
ké voi mirc y nghia 5% va 1%.




Kiém Dinh t (2)

* Tinh gia tri kiém dinh:
,_ 1684166 __
6/V25

* St dung bang gia tri hoac ham Excel T.INV () (cho 24 bac tw

do), ching ta cé gia tri téi han & mirc 5% va 1% lan lwot la
+ 2.064 va +£2.797.

» Két luan?




p-value Trong Kiém DPinh Gia Thuyét

- p-value cho kiém dinh t ttt mau dit liéu quan sat dwoc 1a gia tri
oy nhé nhat ma chiing ta c6 thé bac bo gia thuyét vo hiéu Hy, tai

mturc y nghia «a.

* Chung ta co thé tinh toan p-value str dung bang tinh hodac ham
sO Excel T.DIST ().

* p-value “nhay cam” voi do¢ lon cia mau.




Cach tinh p-value

* Budc 1: tinh gia tri kiém dinh Zy;sy, qinn hodc tiigm dinh-

« Budc 2: v€ hinh cho kiém dinh 1 phia hodc 2 phia: p-value la dién tich hinh mau

xanh.

* Buwoc 3: tra bang hodc sit dung ham NORM.DIST () hodc T.DIST ()

p-value

p-value p-value

—Zxiém dinh/ Zxiém dinh/

~Ckiém dinh Lxigm dinh

Mot phia: Hy: p < pg Mot phia: Ho: p = po Hai ohin: He 1
a1 phia: Ho: p # Hy




Vi Du:

* Kiém dinh gia thuyét véi ma gia tri Z = 1.28, xac dinh p-value ctia kiém
dinh.
* Chung ta co bac bo Hy 60 mttc 10% khong?

* Két luan thay doi thé nao khi Z = 1.8.
p-value = 0.1894

B_E’lC b6 HO
io.=0.10

Khong bac bo H, Bacbo Hy




Thuwc Hanh:

« Cho biét:
HO:‘U —_ 166
Hy:p # 166

1. Neéu biét ¢ = 8 van = 16, hay tinh p-value trong cac treong hop
sau:
a) Maul: X, = 166.5
b) Mau2: X, = 165
c) Mau3: X; =170

2. p-value thay d6i thé nao biét 6 = 6 van = 25.




Tong Két

* Kiém dinh gia thuyét thong keé la gi?

* Cac burdce kiém dinh gom c6 gi?

* Khi p-value thap thi bac bo hay khong bac bo Hqy?
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