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Gidi thieu
Trong chuong 2 va 3 chung ta sur dung cac thong ké mo ta khi

Chung ta tom tat dur liu bang cach st dung cac cong cu nhu d6 thi,
va s liéu thong ké nhu gié tri trung binh va ti 1é

Phuong phap thong ké suy dién I3 sir dung dir liéu mau dé thuc
hi€én mot suy luan hoac két luan vé quan the.

Hai hoat dong chinh cua thong ké suy dién 1a str dung dit liéu mau
dé (1) udc tinh mot tham so quan the (chang han nhu udc lugng
mot tham s6 quan thé voi mot khoang tin cay) va (2) kiém dinh
mot gia thuyét hodc phat biéu vé mot tham so ctia quan thé.

Trong chuong 7, chung ta trinh bay cac phuong phap dé udc tinh
mot tham so quan thé vo1 mot khoang tin cay, va trong chuong nay
chling ta trinh bay phuong phap kiém dinh gia thuyét thong ke.
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Muc tiéu chinh

Muc ti€u chinh cua chuong nay la phat trlen kha nang tién
hanh klem dinh gia thuyet cho cac phat biéu vé mdt trung binh
ctia quan thé p, ty 1& quan thé p.
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Khai niém chinh
Phan nay trinh bay cac néi dung sau:

» Lam thé nao dé xac dinh gia thuyét null va gia thuyet thay the,
gia thuyét dudi trai, dudi phai, hai dudi tw mét phat bieu dua ra,
va lam thé nao dé biéu dién gia thuyét & dang ky hiéu.

« Lam thé nao dé tinh todn gié tri thong ké clta kiém dinh dwoc
phat biéu va di¥ li€u mau cho trudc

« Lam thé nao dé chon phan phdi mau co lién quan

« Lam thé nao dé xac dinh gia tri P

« Lam thé nao déf]’wg ra két ludn vé mdt phat biéu bang céac tuw
nglr don gian dé hiéu nhat.
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Dinh nghia

Gia thuyét 1a mot phat biéu vé mot thudc tinh ctia mot quan
thé.

Mot kiém dinh gla thuyét thong ké 1a mot thu tuc dé kiém dinh
mot phat biéu vé mot thudce tinh ciia mot quan thé.
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Gia thuyét Null

Gia thuyét null (ky higu bai Ho) 1a mot phét biéu rang gia
tr1 cua mot tham so quan thé (chang han nhu ty 1€, trung
binh,...) bang vOi mt so gia tri duoc phat biéu.

Chung ta kiém dinh gia thuyet null trye ti€p theo nghia la
ching ta gia dinh né 1a dung va di dén mot két luan hoic
bac bé H, hoac khong bac bé H,,.
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Gia thuyét thay thé

Gia thuyét thay thé (duoc Ky hiéu boi H, hay H,) la phat
bi€u rang tham so co gia tri nao do khac vo1 gia thuyét
null.

Ky hiéu cua gia thuyét thay thé phai st dung mot trong cac
Ky hiéu nay: <, >, #.
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Vi du
Ban muon tim hiéu xem hon 50% cir tri ¢6 ung ho (g ctr
vién hay khong.
Hy: p=0.5 Hyi p>0.5

Ban muon tim hiéu xem ~sé van tuyét trung binh duoc cho
thué 16n hon 60 trong mo1 ngay hay khong.

Ho: w =60, Hy: p> 60

Ban muon tim hiéu xem toc do trung binh ma moi ngu’0’1 la1
xe trén duong cao toc 50 la khac voi 40 dam / gio.

Hy: n=40, Hy: n#40
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Gia thuyét dudi trai, phai, hai duoi
Gia thuyét dudi tréi: lién quan dén gia thuyét tham sé quan thé nho
hon mot gia tri.
Hy: p=10, Hy: pn <10

Gia thuyét dudi phai: lién quan dén gia thuyét tham s6 quan thé 16n
hon mot gia tri.

Hy: pn=10, Hi: n>10

Gia thuyét hai dudi: lién quan dén gia thuyet tham s6 quan thé khdng
bang mdt gia tri.

Hy: pn=10, Hy: p#10
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Vidu

Quan 1y vé chat luong mot céng ty bong dén can udc luwong tudi tho
trung binh cua mot 16 hang cac bong den tron. DG 1€ch chuan cua 16 hang
1a 100 gio. Nguoi ta lay mau gom 64 bong dén. Tinh trung binh tudi tho
cia bong dén trong tip mau 1a 350 gio.

a) Hy: y=350
H;: p#350

b) Hy: y=350
H,: y>350

Pau ra; quyét dinh chép nhan Hy hay bac bo H,
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Sai lam loai I
Sai 1am loai | 12 bac bo gia thuyét null khi no thuc su dung

Ky hiéu « (alpha) dugc dung dé biéu dién cho Xac suat mac
sal lam loai I.
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Sai lam loai II

Sai 1am loai I1 14 tir choi bac bo gia thuyét null khi no thuc
su Ssal

Ky hiéu /8 (beta) duge ding dé bicu dién cho xac suat mac
sal lam loai Il.
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Sai lam loai | va sai 1am loai
|

_ _ Type | error
We decide to reject | (rgjecting a true null

the null hypothesis | yhothesis)
P(type | error) = «

Correct decision

Decision
Type |l error
We fail to reject the ili i
J _ Correct decision (failing to reject a _
null hypothesis false null hypothesis)

P(type Il error) = 8

THONG KE MAY TiNH & UNG DUNG - -



Vi du:

Gia st mot gia thuyet dugce thyc hién dé xem liéu mét vac-
xin dé xuat cho HIV c6 hiéu qua trong vi€c giam nguy co
bi nhiém bénh hay khong. Thao luan vé sai 1am loai | va
loai II.

Sai 1am loai 1: vac-xin ¢d hiéu qua nhung moi ngudi khéng
ap dung.

Sai lam loai 2: mo1 ngu:(n ap dung viéc tiem ngtra nhung
thuc su vac-xin khong cé hiéu qua.
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Thu tuc kiém dinh

Tinh gla tri thong ké (test statistic) dung dé kiém dinh

Duya vao loai phan phoi cua bién ngan nhién 1a gia tri thong ké ding
dé kiém dinh dé tinh tri sb p (p value)

3. So sanh tri sO p voi murc cO ¥ nghia a

. Neu p-value< a:: bac bo Hy

. Neu p-value> a: chap nhan H,

« Néu p-value= a: tlly nguoi thuc hién kiém dinh

N =

THONG KE MAY TiNH & UNG DUNG - -



Mtrc c6 y nghia

Murc cO y nghia (dwo’c biéu thi b&i a) la xac suat cla so liéu thong
ké (kiém dinh gia thuyét) sé roi vao vung critical khi gla thuyet null
thwe sw 1a dung (lam cho sai lam cuia viéc bac bo gia thuyét null
Khi no la dung).

NO ciing gidng nhuw a da gidi thiéu trong chwong 7.

S Iwa chon phd bién cho a 1a 0,05, 0,01, va 0,10.
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Thu tuc tim gia tri P

' WI"N Right-tailed
\fype of test
S

Two -tailed

[eft ~the fesf sfdﬁs‘hc
to the right or left of
cem‘er

Left-tailed

Right

Y

Y
Poalue = area Pvalue = twice Fvalue = fwice Pualue = area
to the left of the the area to the H.'re area to the ‘o the righf of the
test statistic left of the test right of the test test statistic
statistic statistic
F-value Pvalue is P-value is F-value
twice this area. twice this area. A
T‘ Test statistic L Test statistic Test statistic J Test statistic j
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P-Value

Gia tri P (hoac gia tri xac suat) la xac suat nhan duoc
mot gia tri thong ké dé kiém dinh it nhat la cwe dai vo

gia tri dai dién cho d@ liéu mau, gia thiét rang gia thiét
null la dung.

Standard Mormal Model

Frovaiue Hy:py —py <D
Vung critical ¢ Lefttaried Palue
duéi trai e
P-value P
VUng critical & J' Fl:igm-tai.lnd Povalus
dubi phai L
doubia this ares Ho:p, = py20
Vung critical & LA D Twedslld Paaive
hai dudi | |
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Cac loai kiém dinh gia thuyét: Hai dudi, dudi bén
trai, dudi phai

Cac duoi trong phan phéi 1a cac vung cuc dai b1 g161 han boi
cac critical values.

Viéc xac dinh gia tri P va cac critical value bi anh hwédng béi vung
critical & hai dubi, dudi trai hay dudi phai.
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Kiém dinh 2 dudi

a duoc chia déu gitra hai dubi cua

. " vung critical
Reject Fail to reject Reject
Ho o Ho

Sign used in H: #
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m dinh duodi trai

a nam & dudi trai

Reject Fail to reject
H Ho

Sign used in Hy: <
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S —
Kiém dinh dudi phai

0~ a nam & dudi phai
H, >
Fail to reject Reject
o o

Sign used in H;: >
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P-Value

Gia thuyét null dwoc bac bd néu gia tri P Ia rat nho,
chang han nhuw 0,05 hoac it hon.




Kiém dinh gia tri trung binh trwong hop phwong
sai biét trudrc
Trwdng hop phwong sai biét trwédec hay mau Ién (n>30)

Ho U= Ho
Hy: B# Mo
Gia tri thong ké: _
; — X — Hx
O

Phan phoi chuan chinh tac )
Trwong hep mau Ion (n>30) thi phwong sai cua mau
s? c0 thé dwoec xem nhuw la phwong sai cua quan

thé o?
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Vidu

Quan 1y vé chat luong mot céng ty bong dén can udc luwong tudi tho
trung binh cua mot 16 hang cac bong den tron. DG 1€ch chuan cua 16 hang
1a 100 gio. Nguoi ta lay mau gom 64 bong dén. Tinh trung binh tudi tho
cia bong dén trong tip mau 1a 350 gio.

a) Hy: y=350
H,: y#350

Chon mtrc c0 y nghia 04=0.05

Day la bai toan klem dinh trung binh cua quan the (M), tap mau ¢6 kich
thudc 16n (n=64), biét trudc phuong sai ciia quan thé (o2 = 1002)

THONG KE MAY TiNH & UNG DUNG - -



Vidu
Tinh gia tri thong ké dung dé kiém dinh:

X _u __ 350-350 _
RPN ~ 100/V64

z 1a bién ngau nhién c6 phan phdi chuan chinh tac
Tlnh tr1 sO p:
P-value=2*P(z>z,)=2*P(z>0)=1
Vi p-value=1>0=0.05 chap nhan gia thuyét H,
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Bai tap
Ban la quan Iy mot nha hang thte an nhanh. Ban muoén Xac dinh thoi
gian cho thire an trung binh cua khach trong thang vira qua co thay doi so
véi thoi gian cho trung binh 4.5 phat khdng. Dua vao kinh nghiém, gia
sir thoi gian chd ¢6 phan phoi chuan véi do 1éch chuan 1.2 pht.
Ban chon mot tip mau gom 25 phiéu goi thirc an trong thoi gian 1 tiéng.
Trung binh cta tap mau 1a 5.1 phit. Hay xac dinh xem thoi gian cho thire
an trung binh cua khach hang trong thoi gian qua cé thay doi so véi thoi
gian cho trung binh 4.5 phat khong. Chon mire €0 y nghia la 0.05

Chon murc cO Yy nghia 04=0.05
Day |a bai toan kiém dinh trung binh cua quan thé (p), tap mau

c6 kich thuéc 16n (n=25), biét trudc phuong sai cua quan thé
(62=1.2%)

THONG KE MAY TiNH & UNG DUNG - -



Vidu
Hy: p=350
H,: p#£350

Tinh gia tri thong ké dung dé kiém dinh:

S Y . _ 5.1-4.5 _25
o/\n 1.2//32

z 14 bién ngau nhién cé phan phoi chuan chinh tac
Tlnh tri sO p:
P-value=2*P(z>z,)=2*P(z>2.5)=0.0455
Vi p-value=0.0455<0=0.05 bac bo gia thuyet H,
Két luan: thoi gian cho thire an trung binh cua khach trong thang vira
gua cO thay doi so véi thoi gian cho trung binh 4.5 phat.
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Khai niém chinh

Phan nay trinh bay cac thu tuc dé kiém dinh mot phat bicu veé
ty 1€ quan theé.
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Khai niém chinh

Phu’ong phap pho bién dé k1em dinh mot phat biéu vé ty 1€
quan thé 1 sir dung phan phoi chuan xap xi voi phan phoi nhi

thirc
Phan nay st dung phuong phap gan dtng véi phan phdi chuan
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p  =tilé quan thé
qg =1-p
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Yéu cau doi voi kiém dinh phat biéu vé ty 1€
quan thé p
1) Cac quan sat mau la mot mau ngau nhién don gian.

2) Cac diéu kién cho phan phéi nhi thirc dugc thoa man.

3) Cac dleu kicnnp>5vanq>5 déu théa man, vi vay su
phan ph01 nhi thitc cta ty 1& mau c6 thé xap xi bang phan
phoi chuan.

4) Luu y: p 1a ty 1é gia dinh chtr khong phai ty 1€ mau.
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SO liéu thong ké dé kiém dinh phat biéu vé ty 1€

PQ
\ n
P-values: S dung phan phdi chuan (Bang A-2) va tham
khao Hinh 8-1

/ =

Critical Values: St dung phan phdi chuan (Bang A-2).
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Than trong

Pung nham lan giita P-value véi ty 18 p.

P-value = la xac suat nhan dugc mot gia tri thong ké
dé kiem dinh it nhat la cuc dai1 vor gia tri
da1 dién cho dir 1€u mau.

D = ti 1& quan thé
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Vidu

Dua trén thong tin cua Lién minh an ninh mang quoc gia, 93% chu so
hitu may tinh tin rang ho c6 chuong trinh chong vi rat duoc cai dit trén
may tinh cua ho.

Trong mot mau ngau nhién cua 400 may tinh dugc quét, ngu:0’1 ta tim
thay 380 trong s6 cac may tinh trén (hoac 95%) thuc su ¢6 chuong trinh
phan mém chong vi-rat.

Str dung dir liéu mau tir cac may tinh dugc quet dé kiém dinh phat biéu:
“93% may tinh c6 phan mém chong vi-rut”.
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Vi du (tt)

Kiém tra yéu cau:
1. 400 may tinh dugc chon ngau nhién.
2. CO mot s0 thu nghiém doc 1ap cd dinh vai hai loai (may tinh ¢

chuong trinh chéng vi-rat hoac khong).
3. Céac yéu caunp > 5 vanq > 5 déu thoa man véi n = 400

np =(400)(0.93) =372
nq =(400)(0.07)=28
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Vi du (tt)

1. Yéu cau ban dau rang 93% may tinh c6 phan mém chong vi-rat cé
thé duoc biéu dién bang p = 0,93.

2. Nguoc lai véi yéu cau ban dau 1a p # 0,93.

3. Cac gia thuyét dugc viét nhu sau:

H,:p=0.93
H,: p=0.93
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Vi du (tt)

4. Poi v6i murc Y nghia, ching ta chon a = 0,05.
5. Boivi chung ta dang kiém dinh mot phat bleu Ve ty 1¢ quan thé,
thong k& mau c6 lién quan dén kiém dinh nay 1a: p
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Vi du (tt)
6. Sb liéu thong ké dugce tinh nhu sau:

@—0.93

_ p_p_ 400 —1.57

n 400

pq \/(0.93)(0.07)




Vi du (tt)

6. Boivi kiém dinh gia thuyet la hai dudi vé1 mot sO liéu thong ké dé
kiém dinh & z = 1,57, gia tri P gap hai lan dién tich bén phai z = 1,57.
Gia tr1 P =2*0,0582 = 0,164.

Pecause the test is
two-tailed, the
FP-value is twice
this area.

l

0.0562

p-093 !

or p = 380/400

z=0 or
z = 1.57 (Test statistic)
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Vi du (tt)

7. B6i vi gia tri P=0.1164 16n hon murc y nghia cua a = 0,05, ching ta
khong tir choi gia thuyét null.

8. Chung ta khong tur choi phat bleu rang 93% may tinh c6 phan mem
chong vi-rut. Chung ta ket luén rang khong c¢6 du bang ching mau de
dam bao tir choi phat bicu rang 93% may tinh c6 chuong trinh chong
Vi-rut.
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