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5.3. SO SANH

@ 5.3.1 So sanh hai ky vong
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Bai toan ey

SAMI

Bai toan 4

Gia st X1 va Xo la hai bién ngiu nhien gdc ciing mo ta vé mot dac trung théng ke va duge xét trén hai tdng
thé va gid st X; ~ N (ui;07), trong d6, B(X;) = p, @ = 1,2 chua biét. Tt X1 va X2, xay dung hai miu
ngﬁu nhién tuong fI'I’lg le = (Xll, )(127 oo Xlnl) kich thuéc n; va WX2 = (X21, ng, coog X2n2) kich
thuéc no. Bai toan dat ra la can so sanh hai ky vong p1 v6i p2 dya trén cac mau quan sat

Wzl = (.’Bll,xlz, coo ,xlnl) va Wz2 = (x21,$22, 000 ,x2n2).

# Cac cip gia thuyét

Ta can kiém dinh gia thuyét so sanh hai ky vong & mét trong ba dang clia c3p gia thuyét sau (Ao 13 sb d3 biét):
Q Ho:pi—pe =200 Hi:pr—p2 # Do
Q Ho:pr—p2 =200 Hi:pr—pe > Ao

©Q Ho:pi—p2 =200 Hi:pr—p2 <A
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So sanh hai ky vong, hai phuong sai d3 biét

Phan phbi mau
@ Gia st hai bién ng3u nhién gbc X1 va X5 13 dbc lap.
20 v 1 N v 1 n N
@ V6 X1 = o E:L:ll X1iva Xo = e Zjil ij, thi

(X1 = X32) = (11— p2)

2 2
ot 4 o3
ni n2

7 =

~ N(0;1).
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So sanh hai ky vong, hai phuong sai d3 biét <1

Céac budc tién hanh
1. Xéc dinh dang cu thé chia c3p gia thuyét can kiém dinh {Ho; H,}.
2. Chon tiéu chuin kiém dinh

Néu gia thuyét Hy : g — po = Ao 13 diing, thi Zo ~ N(0;1).
3. Mién bac bd gia thuyét Hy dugc xic dinh phu thudc vao déi thuyét H;.

’ Hy \ H; \ Mién bac bé gia thuyét Hy (Wa) ‘
[ — Ao [ p1—p2# Do | (=005 —2as2) U (2ay2;+00) |
l,u1— 0[#1—M2>A01 (2a; +00) |
[ —p2=Do [ pn —pa < Ao | (=005 —2a) l
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So sanh hai ky vong, hai phuong sai d3 biét

Céc budc tién hanh (tiép theo)

. = A N
4. Tu hai mau cu thé Wy, = (11, %12, .., T1n, ) V@ Way, = (221, Z22, ...

tiéu chuan kiém dinh

. (51 — 52) — Ag
0= —FFF"7 -
o7 o3
n1 ng

5. Kiém tra xem zp ¢ thudc W, hay khéng dé Kkét luan.
@ Néu zp € W, thi bac bé gia thuyét Hy.
@ Néu zp ¢ W, thi chua c6 co s d€ bac bé gia thuyét Hy.
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So sanh hai ky vong, hai phuong sai da biét el

sam

Vi du 11

Mot nhd phat trién sdn phdm quan tam dén viec giam thoi gian kho ciia son 16t. Hai cong thitc cia son dugc
thit nghiem. Cong thitc I 1a cong thitc tieu chuan va Cong thitc II ¢6 thanh phan lam khé méi nén hy vong sé
lam gidm thoi gian lam kho. T kinh nghiem cho thay thoi gian lam kho cfia son 16t c6 luat phan phdi chuan
v6i do lech chudn 1a 8 phit va né khong bi anh hudng khi b sung thanh phan lam kho méi. Mudi mau vat
dudc son theo Cong thitc I va 10 mau khac duge son theo Cong thitc II theo thit ty ngdu nhién cho két qua
thai gian kho trung binh cfia hai miu lan lugt 1a ; = 121 phit va Zo = 112 phit. Nha phat trién san pham
c6 thé rat ra két luan gi vé hieu qua ctia thanh phan méi véi mic § nghia o = 0,057

V.

Gidi. Goi X1 (phiit), Xo (phat) Ian lugt I3 cac bién ngdu nhién chi thai gian 1am khé clia son san xult theo Céng
thic I va I, X; va X doéc 1ap va X; NN(MZ,UZ) i=1,2 véi o1 = o2 = 8. Day la bai todn so sanh hai ky vong
clia hai bién ng3u nhién cé phan phéi chuan trong trudng hop hai phuong sai d3 biét va Ay = 0.
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So sanh hai ky vong, hai phuong sai d3 biét ol

sam

Csp gid thuyét can kiém dinh Ho : g1 = po, Hy : 1 > pio.

Chon tiéu chuin kiém dinh

Néu gia thuyét Ho 13 ding thi Zo ~ N(0;1).
Véi a = 0,05, zo = 20,05 = 1,645. Mién bac bd gid thuyét Hy 13

Wa = (1,645; 400).

@ Tinh gia tri quan sat cGa tiéu chuin kiém dinh véi n1 = na = 10, 71 = 121, T2 = 112 vd 01 = 02 = 8,

(T, —T2) —0 121 — 112

2
71

~ 2,5156.

zZ0 =

P)
+ 22

82 , 82
n T ng 0T 10

Vi zo = 2,5156 € W, nén cé co s8 bac bd giad thuyét Hy. Nhu vay, véi dit liéu thuc nghiém da cho, viéc
thém thanh phan 1am khd méi da 1am gidm thai gian 1am khd cda loai son 16t ndy véi miic y nghia 5%.
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So sanh hai ky vong, hai mau kich thudc 16n

Phan phéi mau
Néu n1 > 30 va na > 30 thi thong ké

(X1 —X2) = (p1 — po2)

N
Il

5,3

ni na

c6 phan phdi xAp xi phan phéi chun tc A(0;1).
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So sanh hai ky vong, hai mau kich thudc 16n tq

Céac budc tién hanh
1. Xic dinh dang cu thé cla c3p gia thuyét can kiém dinh {Ho; H1}.
2. Chon tiéu chuin kiém dinh:
(Y1 7?2) *Ao (21)

52 S2
+

Zo =

Néu gia thuydt Hy : 11 — p2 = Ao 13 diing va néu nq > 30 va ny > 30 thi théng k& Zo trong (21) c6 phan
phdi x4p xi phan phdi chuan tic N(0;1).
3. Mién bac bé gia thuyét Hy dugc xac dinh cho ba trudng hop nhu sau.

y Ho \ H | Mién béc bé gia thuyét Ho (Wa) |
[ — Ao [ p1—p2# Do | (=00 —2ay2) U (2as2; +0) |
l 1 — Ao ‘ 1 — p2 > Ao ‘ (2a;+00) ‘
l 1 — [ n1 — po < Ag [ (—o0; —Za) ‘
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So sanh hai ky vong, hai mau kich thudc 16n ol

S&MI
Céc budc tién hanh (tiép theo)
4. TU hai m3u cu thé Wa, = (z11,T12, -« -y T1n, ) VA Way = (221, %22, ..., %2n,), tinh gid tri quan sit cla
tiéu chuan kiém dinh
T, — To) — A
o — % (22)
51 S2
ni n2

5. Kiém tra xem zp ¢ thudc W, hay khéng dé két luan.

@ Néu zp € W, thi bac bé gia thuyét Hy.

@ Néu zp ¢ W, thi chua c6 co s d€ bac bé gia thuyét Hy.
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So sanh hai ky vong, hai mau kich thudc 16n el

sam

Vi du 12
Hai méy tu dong dung dé cit nhitng thanh kim loai do cing mot ki thuat vien phu trach va cin chinh. Tu
mdi may lay ra 31 thanh kim loai dé kiém tra va thu dudc két qua sau:

@ May I: Trung binh miu 14 12 cm, d6 lech chuan hiéu chinh mau 13 1,2 cm.

@ May II: Trung binh méu la 12,3 cm, do léch chuan higéu chinh miu 13 1,4 cm.

V6i mitc ¥ nghia o = 0,01 ¢6 thé cho ring chiéu dai clia céc thanh kim loai do May I va IT sdn xut 1a nhu
nhau hay khong?

v

Gidi. Goi X1 (cm), X2 (cm) 1an lugt 13 chidu dai cic thanh kim loai do Méy | va Il sdn xult, X; va X» 13 déc
1ap. Day 13 bai toadn so sanh hai ky vong cia hai bién ngiu nhién trudng hop m3u kich thuéc ny = ny = 31 > 30,
Ao = 0.

Cap giad thuyét can kiém dinh 13 Ho : g1 = po, H1 : g1 # po.

Vién Toan ting dung va Tin hoc (HUST) MI2020-CHUONG 5 — MUC 5.3 SAMI.HUST - 2023 12 /50



So sanh hai ky vong, hai mau kich thudc 16n tq

@ Chon tiéu chuan kiém dinh

Zo:%.
5,5
n1 n9

Vi ni = ne = 31 > 30 va néu gia thuyét Ho 1a dang thi Zo ~* N(0;1).
@ Vi a = 0,01, z,/2 = 20,005 = 2, 576. Mién bac bd gia thuyét Ho I3

Wea = (—00; —2,576) U (2,576; +00).

@ Tinh gia tri quan s4t cla tiéu chuan kiém dinh véi n1 = np =31, Ty = 12, sy = 1,2, To = 12,3 v
so = 1,4:

=T ZT) 20 122123 g5

\/ﬁJré \/1,44+1796
ny  n2 31 31

@ Vizg = —0,9059 ¢ W, nén chua ¢ co s dé€ bac bd gi3 thuyét Hy. C6 thé xem chiéu dai cic thanh kim
loai do hai nha mdy san xuat 13 nhu nhau véi mic y nghia 1%.
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So sanh hai ky vong, hai phuong sai chua biét
. S&MI

# Gia thiét
Ta xét bai toan kiém dinh gia thuyét hai m3u v& ky vong trong trudng hop cé gia thiét dudi day.

(H) Hai bién ngdu nhién gbc cé phan phbi chuin véi phuong sai chua biét nhung dugc gia thiét 13 chiing bing
nhau, tdc 13 67 = 02 = o°.

Phan ph6i mau

@ Vi gia thiét (H) thi

V(Y1—72):£+12202(1 + 1).

n1 no

ni n2
@ Mbt uéc luong gbp clia o2 dugc dinh nghia I3

2 (n1 — 1)5% + (77,2 — 1)5’%
2= ot~ L% (23)
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So sanh hai ky vong, hai phuong sai chua biét ul

Phan ph6i miu (tiép theo)
@ Thbng ké

c6 phan phéi chun tic NV(0;1).
@ Do o chua biét, nén ta thay o bdi S, va véi gia thiét () thi théng ké

T (X1 — X2) — (p1 — po2) (24)
1 1
Sp T + g

c6 phan phéi Student v&i n1 + ne — 2 bac tu do.
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So sanh hai ky vong, hai phudng sai chua biét u
Cac buéc tién hanh -
1. Xé&c dinh dang cu thé cla cip gid thuyét can kiém dinh {Ho; H1}.
2. Chon tiéu chuin kiém dinh:

Tozin_XQ_AO. (25)
T 1
Spr/ — 4+ —
ni n9

Néu gia thuyét Ho : 1 — pa = Ao 12 diing va néu gia thidt (H) dugc théda man thi Ty ~ t(n1 + n2 — 2).
3. Mién bac bd gia thuyét Hy duoc xéic dinh phu thudc vao dbi thuyét H.
’ Hy H, Mién bac bd gid thuyet Hy (Wa)

\ \ |
[ — Ao 1 w1 — p2 # Ao 1 005 —ta/2in1 +ns—2) U (tay2in, 4ny—2; +00) ’
Ao | l |

(t0¢§"1+n2—2; +OO)
(7003 7ta;n1+n2*2)

p1 — p2 > Ao
p1 — p2 < Ao

[ 1 — Ao
[ =
trong d6, Lo /2,n1 +ne—2 VA tasng +no—2 13 cac gid tri téi han cha phan phbi Student miic /2 va «a tuong
tng véi n1 + n2 — 2 béc tu do.
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So sanh hai ky vong, hai phuong sai chua biét 3|

S&MI
Céc budc tién hanh (tiép theo)
4. TU hai m3u cu thé Wa, = (z11, %12, -« -y T1ny ) VA Way = (21, %22, ..., ZT2n,), tinh gid tri quan sit cla
tiéu chuan kiém dinh
T1— T2 — Ao
= ———=2 20 (26)
s 1 1
P ni n9

& day, sp 1a ubc lugng cho do léch chuan chung o va

\/(nl —1)s% + (ng — 1)s3
Sp = .

ni1 + ng — 2

5. Kiém tra xem to cé thudc W, hay khéng dé Kkét luan:

@ Néu ty € W, thi bac bd gid thuyét Hy.

@ Néu to ¢ W, thi chua c6 co s6 d€ bac bé gia thuyét Hy.
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So sanh hai ky vong, hai phudng sai chua biét el

Sﬁyl

Vi du 13

Hai chat xtc tic dang duge phan tich dé xac dinh xem ching &nh hudng nhut thé ndo dén ning suét trung
binh cia mot qué trinh san xuit sin pham trong mot nha may. Chat xic tac I hien dang dude st dung.
Chét xtc téc II duge chap nhan vi né ré hon, mién la né khong lam thay ddi niang suét trung binh ctia qua
trinh san xudt san pham. Két qua thit nghiem trong nha méy duge cho nhu sau.

@ Ning suit khi dung chat xtc tac I: 91,50; 94,18; 92,18; 95,39; 91,79; 89,07; 94,72; 89,21
@ Nang sudt khi dung chat xtc tac II: 89,19; 90,95; 90,46; 93,21; 97,19; 97,04; 91,07; 92,75

C6 su khéc biét nao gitta nang suit trung binh cia qué trinh san xuit sdn pham khi sit dung hai loai chét
xtic tac ndy khong? S dung mtc y nghia o = 0,05 v gid st ning suit clia qua trinh sdn xuit c6 phan phdi
chudn véi cic phuong sai bang nhau.

v
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So sanh hai ky vong, hai phudng sai chua biét el

sam

Gidi. Goi X1, X tuong ting 13 ning sult clia qua trinh san xut san pham khi diing chit xdc tic | va Il. Theo
dau bai, X, v X» doc lap va X; ~ N (ui;02), i = 1,2. Day |2 bai todn so sanh hai ky vong p1 va po cia hai
bién ng3u nhién c6 phan phbi chuin trong trudng hop phuong sai o7 va 2 chua biét, nhung dudc gia thiét 13
bing nhau. Ta mubn biét liéu p1 — pe = 0 hay khéng.

@ Cip gid thuyét can kiém dinh Ho : p1 = po, Hy : g1 # pio.

@ Chon tiéu chuin kiém dinh

X1 - X
(LS Sl € H. S
1 1
Spy) — + —
n1 na

ny — I)Sf + (n2 — 1)3%
ny+ng —2 )

Né&u gid thuyét Ho : p1 = pe 1a dang thi To ~ t(n1 + ne — 2).
@ V&i oo = 5%, ta/2ny+ns—2 = to,025,14 = 2,145 suy ra mién bac b gid thuyét Hy I3

Wo = (—o0; —2,145) U (2, 145; +00).
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So sanh hai ky vong, hai phuong sai chua biét 3|

sam

@ Tinh gid tri quan sat cla tiéu chuan kiém dinh véi ny = ny =8, T1 = 92,255, T = 92,733, s1 = 2,385 va

=2,983:
> 21X (2,39)> + 7 x (2,98)> = 9203
P 8§+8—2 o
va
T —T 2,255 — 92
f— x11 :Ezl _ 92,255 91,7:?3:_0’354_
Sp ’I’L7+TL7 V7’30V§+§
1 2

@ Vity=—0,354 ¢ W, nén chua c6 co sé dé bac bé Hy, nghia |3 chua c6 di bing ching d& khing dinh st
dung chit xdc tic Il cho ning subt trung binh khac vdi viéc st dung chit xdc tac |
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So sanh cap ey

sam

@ N&u hai bién ngiu nhién gbc X1 va X, cling xét v& mdt dic trung thbng ké va cling dugc quan sat trén
mdt téng thé xac dinh va dudc gia thiét 13 X; ~ N (ui;0?), i =1,2.

@ Quan sit déng thai vé& cp hai bién nglu nhién gbc (X1, X2) ta c6 mét mAu ngu nhién kich thuéc n 13
Wix, xs) = ((X11, X21), (X12, X22), . . ., (X1n, X2n)). Khi d6, bai toan kiém dinh gia thuyét hai m3u so
sénh hai ky vong cia hai bién ngiu nhién gbc X1 va X» cling dugc x4c dinh trén mét tdng thé cé thé dugc
chuyén v& bai toan kiém dinh gia thuyét mét m3u vé ky vong dbi véi bién ngiu nhién gbc

Z =X — Xo.
@ That vy, tir gia thiét suy ra Z ~ N (uz;0%) véi

pz = E(X1 — Xo) = E(X1) — E(X2) = p1 — pa.
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So sanh cap

@ Do dé, tir cip gid thuyét hai m3u so sénh hai ky vong ban dau

Ho : pi1 — p2 = Ao,
Hltul—/,LQ#Ao hoécu1—u2>Ao hOéC/J,l—/L2<A0

ta chuyén vé& c3p gi3 thuyét mét m3u v& ky vong cia bién ngu nhién Z tuong ting

{Ho Lz = Ao,

H; Lz ;é Ao hodc Wz > Ao hodc Mz < Ao
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So sanh cip a

Tiéu chuan kiém dinh va mién bac boé
@ Tiéu chuan kiém dinh

Z — Ao

Tt ~tn—1). 27
b= 5o =) (27)
@ Mién bac bd gi3 thuyét Ho:
’ Hyp \ H, \ Mién bac bé gia thuyét Hy (W) ‘
l Z:AO l ,LLZ‘/{AO l 05 — a/2;n71) ( a/2;n— 1,+OO ‘
l wz = Ao ‘ nz > Ao ‘ (tazn—1; +00) ‘
[ pz =40 | pz < Ao | (—00; —tan—1) ‘
@ V4i miu cu thé Wzl,IQ = {(:Cll, 1‘21), (:812, 1’22), ey (:cln,asgn)}, t 2 = X1i — Xo2q, 1 = 1,2,...,n ta nhan
dugc miu méi W, = (21, 22, ...,2,). Tir dé, tinh dugc gid tri quan st cla tiéu chuan kiém dinh.
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So sanh cap el

sam

Vi du 14

Dé khio sat tic dung ting san luong hoa mau A ciia viec bén thém mot loai phan dam B ta so sanh ning
suat hoa mau A trung binh trén mot héc-ta khi bon phan B véi nang suiat hoa mau A trung binh trén mot
héc-ta khi khong bén phan B. Goi p1 1a nang suat hoa mau A trung binh trén mot héc-ta khi bén phan B,
2 13 ning suit hoa mau A trung binh trén mot héc-ta khi khong bén phan B. Khi dé ta c6 bai toan kiém
dinh gia thuyét Ho : g1 = po v6éi dbi thuyét Hy : py > po. D8 giai quyét bai toan nay, ta sé bd tri thi nghiem
theo hai cach.

v
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So sanh cap el

S&yl

Vi du 14 (tiép theo)

@ Céch 1. Chon n thira rudng thi nghiém dién tich 1 héc-ta, tréng hoa mau A bén phan B va n manh dat thi
nghiém dién tich 1 héc-ta, trdng hoa mau A khéng bén phan B. Ngoai viéc bén phan, tht ca cic yéu td
canh tac khac déu nhu nhau. Cudi vu ta thu dugc san lugng clia n thira rudng cé bén phan 13
Wa, = (z11, %12, - . -, T1n) Va san lugng cla n thira rudng khdng bén phan 13 Wy, = (221, Z22, . . ., T2n).
Ta st dung phuong phap so sanh hai ky vong véi hai m3u déc 1ap. Chi y ring néu n1 < 30 va ny < 30 thi
ta can thém diéu kién I3 gia thiét (%) thda man.

@ Céch 2. Chon n thita rudng thi nghiém dién tich 2 héc-ta, chia mdi thifa Iam 2 manh, m&i manh dién tich 1
héc-ta. M6t manh bén phan B va mét manh khdng bén phan B. Cubi vu thu hoach ta cé san lugng cda hai
nta tuong dng la Wy, = (211, Z12,- .., Z1n) Vva Wa, = (21,222, ..., T2n). Khi d6, ta sé st dung phucng
phép so sanh tiing c3p. Cach ndy c6 uu diém hon cach 1 & chd: khéng cin dén gia thiét (#), Ngoai ra, né
s& cho k&t qua chinh xac hon vi d3 loai bé dugc cic nhan t& ngoai lai anh hudng tdi gia tri trung binh. Diéu
kién canh tic trén manh khéng bén phan va cé bén phan gin nhu déng nhit, chi khac nhau & viéc c6 bén
phén B hay khéng.
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So sanh cap ol

SAMI

Vi du 15

Dé so sanh hai ché do cham bén cho mot loai cay trong A, trén 8 manh rudéng ngudi ta chia mdi manh thanh
hai nita: nita thit nhat 4p dung phuong phap chdam bén I, nita thit hai theo phwong phap cham bén II. Sau
khi thu hoach ta dugc s6 lieu vé nang suit loai cay trong A nhu sau:

Ménh 1 2 3 4 5 6 7 8
Nang sudt nta thienhat | 5 [ 20 | 16 | 22 | 24 | 14 | 18 | 20
Nang suat nita thi hai 15122 | 14 | 25 | 29 | 16 | 20 | 24

Danh gia xem hai ché do cham bén c6 gidng nhau khong v6i mitc ¥ nghia 1%. Biét ring nang suat loai cay
tréng A c6 phan phdi chudn.

v
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So sanh cip tq

Gidi. Goi X1, X2 13n lugt 13 ning sut loai cdy trdng A & nira thi nhit, thit hai (st dung hai phuong phép chim
bén tuong ting). Ta cé X1 va X2 c6 phan phdi chudn N (u1;01), N(p2;03). Day |3 bai todn so sanh hai ky vong
clia hai bién ng3u nhién cé phan phdi chuin cho & dang cip. St dung phuong phép so sanh tiing c3p. Thiét Iap

bién ng3u nhién Z = X1 — X3, ky hiéu E(Z) = pz.
@ Gia thuydt Ho : puz = 1 — po = 0, dbi thuyét Hy : py = py — p2 #0.

@ Chon tiéu chuén kiém dinh B
Z-0

T Sz/vn
Néu gia thuyét Ho : uz = 0 13 ding thi Ty ~ (7).
@ Véi a = 0,01, to,005.7 = 3,499, suy ra mién bac bd gia thuyét Hy Ia
Wa = (—o00; —3,499) U (3,499; +00).

To

MI2020-CHUONG 5 — MUC 5.3 SAMI.HUST - 2023 27 /50

Vién Toan ting dung va Tin hoc (HUST)



So sanh cip :-g

@ Lap hitu zs = —ys, 1 =1,2,...,8.
Manh 1 2 3 4 5 6 7 8

Zi -100| -2|2|-3|-5|-2]-2]| -4
Tinh dugc z = —3,25, s, = 3,412, suy ra gia tri quan st cla tiéu chuin kiém dinh
z—0 -3,25
to = = . 8~ -2 694.
07 5./ 3,412 VB ’

@ Viip=—-2,694 ¢ W, nén chua c6 co s dé€ bac bd gia thuyét Ho, hay cé thé xem hai phuong phdp chim
bén cho két qua nhu nhau véi miic ¥ nghia 1%.
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5.3. SO SANH

o 5.3.2 So sanh hai phudng sai
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Bai toan l

sam

Bai toan 5

Cho hai téng thé véi hai bién ngdu nhien gbc X; ~ N (ui;07), i = 1,2, trong d6 V(X;) = o7, i = 1,2 chua
biét. Hay so sanh hai phuong sai nay.

# Cap gia thuyét ) o ]

Tuy theo yéu cau cha bai todn kiém dinh, cic cap giad thuyét can kiém dinh 13
Q Ho:0f =03; Hi:o0f#03
Q Ho:0if =03 H :0?> 02
©Q Ho:0? =03 H :0?<o?
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Phan ph6i mau

Phan phbi Fisher

@ Tir hai bién ngBu nhién gbc, ta 1ap hai m3u nglu nhién doc 1ap Wi, = (X11, X2, ..

va WX2 = (X21,X22, A ,inz) kich thudéc na. Khi dé, théng ké

_ St/ot

F=
S5 /o3

c6 phan phéi Fisher v8i n1 — 1 va no — 1 bac tu do.

sam

.y X1n, ) kich thuéc nq

@ Né&u gia thuyét Hy : 0% = o3 |3 diing thi Fy = S2/52% 6 phan phbi Fisher véi n1 — 1 va ng — 1 bac tu do.
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Céac budc tién hanh (S |

Sé‘MI
1. X4c dinh dang cu thé cha cip gid thuyét can kiém dinh {Ho; H1}.
2. Chon tiéu chuin kiém dinh
St
F(): SQ NF(nl *1;71,271). (28)
2

3. Mién bac bé gia thuyét Ho phu thudc vao dbi thuyét H;.

Ho | H | Mién bac bé gia thuyét Ho (Wa) \
ot =03 | oF #£o03 | (0; Fi a2y —1im5-1) U (Fa/2in1 —1ins—15 +00)
0'% :0'% O'% >U§ (Fa;nlfl;nzfl;“!‘oo)
oi =03 | 0i <o (0 Fi—aini—1iny—1)

trong dé! Fa/2;n1—1;n2—11 Fl—a/2;n1—1;n2—1x Fa;nl—l;ng—l va Fl—a;nl—l;ng—l la cac g'é tri téi han clia
phan phdi Fisher mic /2, 1 — /2, aw va 1 — « tuong ing v8 n1 — 1 va na — 1 bic tu do.
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Céac budc tién hanh

4. T cdc mau cu thé Wy, = (211, T12, .. ., Tin, ) VA Way = (221, 222, . .
“A ~ v .
tiéu chuan kiém dinh
fo="11
0= —
52

5. Kiém tra xem fo ¢ thuéc W, hay khong dé K&t luan.
@ Néu fy € W, thi bic bd gia thuyét Ho.
@ Néu fo ¢ W, thi chua c6 co s& dé bac b gia thuyét Hy.
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Céac budc tién hanh ¥

sam

Vi du 16

Thtt nghiém hai mau dan clia hai cong ty khac nhau, ngudi ta do téc do xuat phat clia dan X;, X» khi sting
phét hoéa. S6 lieu thit nghiém ctia mau thi nhat 1a ny = 10, 71 = 1210, s = 2500 va ctia mau thi hai 1a
ng = 10, Ty = 1175, s3 = 3600. V6i miic ¥ nghia 5% c6 thé két luan gi vé chét lugng ciia hai mau dan trén?
Biét riing téc do xudt phat clia dan ciia hai cong ty 1a céc bién ngiu nhién c6 phan phdi chuin.
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Céac budc tién hanh (3 |

sam

Gi3i. Day 13 bdi todn so sanh hai gia tri trung binh cla hai t8ng thé phan phbi chuin trudng hop hai phuong sai
V(X1) = of va V(X2) = 0 chua biét, m3u ¢& ny = 10 va ny = 10 nhd hon 30.
@ Trudc hét ta kiém tra xem X; va X5 c6 cling phuong sai hay khéng. Tiic 13 kiém tra c3p gia thuyét
Hy : 0% = o2, dbi thuyét H, : 67 < o2.
Tra bang gié tri téi han phan phbi Fisher, ta dugc F 02500 = 4,03, suy ra mién bac bd gia thuyét Hy I3
Wa = (4,03; 400).
s3 3600

2 = 2500 ~ 1,41 ¢ W, nén gia thuyét v& hai phuong sai clia X; va X bing nhau chip nhan
81

Vi fo =

duoc.
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Céc budc tién hanh el

@ Bay gid ta kiém dinh gia thuyét Ho : 11 = po v6i thuyét d6i Hy : py # po véi gia thiét (H) dugc théa man.
St dung tiéu chun kiém dinh (25) véi giad thuyét Hy ding.
Véi a = 0,05, to025:18 = 2,101 suy ra mién bac bd gid thuyét Hy 13

W, = (—o00; —2,101) U (2,101; +00).

Tinh gid tri quan st cla tiéu chuan kiém dinh

b — 1210 — 1175 ~ 1,42,
9 x 2500 + 9 x 3600(i+i)
10+10—2 10 10

Vi to ¢ W, nén chip nhan gia thuyét Hy, nghia 13 chit lugng ctia hai m3u dan 13 gibng nhau véi mic y
nghia 5%.
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5.3. SO SANH

© 5.3.3 So sanh hai ty 18
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Bai toan l

sam

Bai toan 6

Xét hai tong thé X va ) vA mot dau hieu A nao do, trong dé, mdi ca thé cla tdng thé dé c6 thé cé hay
khong c6 dau hieu nay. Goi p1 va po tuong ting 1 ty 1& cac ca thé c6 dau hieu A clia tong thé thit nhat va
tong thé thi hai. Hai ty 1é nay chua biét. Bai toan dat ra 1a hay so sanh p; véi po.

# Cap gia thuyét
Céc cip giad thuyét cin kiém dinh cho bai todn nay nhu sau.

Q Ho:pi=p2 Hi:pi #po
Q Ho:p1 =p2; Hi:p1>p2

© Ho:pi=p2; Hi:p1 <p2
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Phan ph6i mau

@ Tir hai téng thé, 13p hai m3u nglu nhién doc 13p kich thudc n1 va na va goi X1, Xo 13n luct 13 sb ca thé c6

diu hidu A trong m3u thit nhit va thit hai.

) Gla st xp xi chuan cho phan phéi nhi thic du’dc ap dung cho mdi tong thé. Khi dé, cac udc lugng diém

P = X1/n1 va P, = X2 /ng cb phan ph0| x3p xi phan phéi chuin N (p1;pi(1 —p1)/n1) va
N (p2; p2(1 — p2)/n2). Suy ra Py — P, x3p xi phan phéi chuin véi ky vong

Hp B, =P1 P2

va phuong sai

2 pi(l—p1)  p2(l —p2)
0'1317132 = " + s .
@ Khi d¢, théng ké
g (PP~ (pr—p2)

\/m(l p1) +P2(1 P2)

ni na

xAp xi phan phdi chuin tic N(0;1).
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Phan phdi miu el

sam

@ Né&u gia thuyét Hy : p1 = p2 13 diing va gid st p1 = p2 = p thi
_ (P-P)-0
VP =) + )

xAp xi phan phdi chuin tic N(0;1).

@ Mét uéc luong diém cia tham sb téng hop p 13
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Céac budc tién hanh 1

SLMI
1. X4c dinh dang cu thé cha cip gid thuyét can kiém dinh {Ho; H1}.
2. Chon tiéu chuin kiém dinh:
P - P
Zo = Calus) (29)

D Dy (1 1
\/P(l —P)(- + ;2)
Néu gid thuyét Hy : p1 = pe ding va néu nip1 > 5, n1(1 —p1) > 5, nep2 > 5vana(l—p2) > 5 thi
Zo ~* N(0; 1).

3. Mién bac bd giad thuyét Hy dugc xac dinh phu thudc vao déi thuyét H;

[N

’ Hy \ H, \ ién bac bo gia thuyét Hy (W,) ‘
[ pi=p2 [ p1#p2 | (=00 —2ay2) U (2ay2; +0) |
[pi=p2 [ p1>p2 | (7a; +00) ‘
[pi=p2 [ p1 <p2 | (—00; —2za) ‘
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Céac budc tién hanh ¥

sam

4. Tur m3u cu thé, ta tinh gid tri quan sat cla tiéu chuin kiém dinh:
20 = L~ (30)

-k + )

PN HATPN 2 . T1t+ X2
véipr=—,p2=—,p= ——.
ni n2 ni + ng

5. Kiém tra xem zy ¢ thuéc W, hay khéng dé Kkét luan.

@ Né&u zp € W, thi bac bd gia thuyét Hy.

@ Néu zp ¢ W, thi chua c6 co s6 d€ bac bé gia thuyét Hy.
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Céac budc tién hanh (S |

sam
Vidu 17

Tir kho dd hop thit nhét 14y ngiu nhién 1000 hop kiém tra thiy c6 20 hop bi héng. Tit kho dd hop thit hai
l4y ngdu nhién 900 hop kiém tra thay 30 hop bi héng. Héi chit lugng bdo quéan ciia hai kho c6 thuc su gidng
nhau hay khong véi mic y nghia 5%.

Gidi. Goi p1,p2 |3n lugt 13 ty 18 hép hdng & kho db hdp thi nhat va thit hai. Day 13 bai todn so sanh hai ty 18
Kiém tra diéu kién n1p1 =20 > 5, n1(1 — p1) = 980 > 5, nep> = 30 > 5 va na(1 — p2) = 870 > 5.

@ Cip gid thuyét cin kiém dinh Ho : p1 = p2, H1 : p1 # pa.

@ Chon tiéu chuin kiém dinh

PP

¢apﬁ(;+i)

Néu gia thuyét Hy 13 ding thi Zo ~* N(0;1).

Zy =
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Céac budc tién hanh

tl

sam

@ Véi a = 0,05, z4/2 = 20,025 = 1,96. Mién bac bé giad thuyét Ho 13 W, = (—o0; —1,96) U (1, 96; +00).

@ Tinh gia tri quan sat cGa tiéu chuin kiém dinh vdi

s % 20 1 . oz 30 1
P T 1000~ 500 P27 n, T 900~ 30°
A_wl—‘rwz_ 20 + 30 . 1
P T ns T 1000+900 38
Suy ra
20 = 1/50 1/301 — = —1,8129.
1/38 x (1—1/38 (— —)
\// < (1=1/38) 1555 * 500
@ Vizg=—1,8129 ¢ W, nén chua ¢ co sé dé bac bd gi3 thuyét Ho, nghia 13 c6 thé xem chit luong bio
quan cda hai kho hang I3 nhu nhau véi mic y nghia 5%.
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Céac budc tién hanh 1|

saw
Vi du 18
Mot bénh vién diéu tri loai bénh A theo hai phuong phap. Sau mot thai gian thiy két qua nhu sau:

@ Trong 102 bénh nhan diéu tri phuong phap I ¢6 82 bénh nhan khoi bénh.
@ Trong 98 bénh nhan diéu tri phuong phap II c6 69 bénh nhan khéi bénh.

Hbi c6 phai phuong phéap I diéu tri t6t hon phuong phap II hai hay khong v6i miic § nghia 5%.

Gidi. Goi p1,p2 |3n lugt 13 ty 18 bénh nhan khdi bénh khi didu tri bénh A bing phuong phap | va Il. Day 13 bai
todn so sénh hai ty 8. Kiém tra diéu kién n1p1 = 82 > 5, n1(1 —p1) = 20 > 5, napz = 69 > 5 va
TlQ(l 7}/7\2) =29 > 5.

@ Gia thuyét Hy : p1 = po, dbi thuyét Hy : p1 > po.

@ Tiéu chuin kiém dinh

Néu gia thuyét Hy 13 ding thi Zo ~* N(0;1).
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Céac budc tién hanh :ﬁ!

@ Vi a = 0,05, 2o = 20,05 = 1,645. Mién bac bd gia thuyét Hy I3

Wa = (1, 645; +00).

@ Tinh gia tri quan sat cGa tiéu chuin kiém dinh véi

~ 1 82 41 m2  69
—a—@—ay pz—a—@7

~ 1 + T2 - 82 + 69 _151

P tn, T 102498 2000

Suy ra
41/51 — 69/98

20 = ~ 1,6411.

1

\/151/200 x(1— 151/200)(% n %>

@ Vizo=1,6411 ¢ W, nén chua c6 co s dé bic bd gi3 thuyét Hy, nghia |3 chua thé xem phuong phap |
diéu tri tét hon phuong phap Il véi miic ¥ nghia 5%.
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5.3. SO SANH

@ Bai tap Muc 5.3
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Bai tap o

Bai 8

Ngudi ta mubn so sanh tudi tho ctia mot loai pin (trong diéu kien st dung lien tuc) dugc san xuit béi hai

cong nghé khéac nhau. Biét riing do lech chuan tudi tho ciia pin duge san xuét tit cong nghe thit nhat va cong
nghé thi hai tuong tng 13 120 gid va 125 gio. Ung v6i mdi cong nghe, ngudi ta thit nghiém 50 pin, thu duge
tudi tho trung binh tuong tng 1a 264 gis va 245 gid. Véi miic ¥ nghia 5%, tudi tho trung binh cia céc pin

duge san xudt tit hai cong nghe trén c6 khac nhau khong?

Bai 9

Trong mot cudc thi vé kha ning tinh todn & mot trudng hoc véi s6 lugng 16n hoc sinh, mot mau gom 50 hoc
sinh nit c6 diém s6 trung binh la 64 va do lech chuan la 4; mot miu gom 50 hoc sinh nam c6 diém s6 trung
binh 1a 60 v& do lech chuan 1a 2. C6 thé cho ring kha nang tinh toan ciia hoc sinh nit trong trudng nay tot
hon hoc sinh nam khong, két luan véi mic y nghia 5%.

v
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Bai 10

San lugng sita ciia mdi gibng bo sita 14 bién ngdu nhién c6 phan phdi chuan. Theo déi san lugng sita
(kg/con/ngay) cha hai giéng bo sita dugce két qua nhu sau:

San Iugng sita A (X kg) | [8-9) | [9-10) | [10-11) | [11-12) | [12-13) | [13-14) | [14-15)
S6 con 1 4 7 9 6 3 2

San luong sta B (Y kg) | [3-0) | [9-10) | [10-11) | [11-12) | [12-13) | [13-14)
S6 con 3 3 5 4 3 2

Gia thiét ring hai bién ngdu nhién X v& Y c6 phuong sai l1a nhu nhau. Véi mitc § nghia o = 0,05, c6 thé coi
sdn lugng sita trung binh ctia hai gidng bo 13 nhu nhau khong?

v
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Bai tap ey

sam

Bai 11

Hai loai trai cay c6 nang sut trung binh xap xi nhau nhung mitc d6 phan tan vé nang suat cé thé khac
nhau. Dé kiém tra diéu d6, ngusi ta tién hanh ldy hai mau ctia hai loai trai cay thu dugc két qua nhu sau:
Loai A: ny = 41;s% = 11, 41.

Loai B: ny = 30; s7 = 6,52.

Biét ring ning suat clia hai loai tréi cay la céc bién ngdu nhien c6 phan phdi chudn, véi miic ¥ nghia 5% cé

thé két luan mitc do phan tan vé nang suit ciia hai loai trai cay khac nhau hay khong?
v

Bai 12

C6 ¥ kién cho ring ty 16 phé phdm do méy thit I san xuét it hon tj 16 nay do may thi II sin xudt. Ngudi ta
kiém tra 100 san pham do méy I san xuét thi thay c6 8 phé pham, kiém tra 200 san pham do may II sin
xudt thi thay c6 12 phé phdm. Véi mic y nghia 5%, hay két luan vé y kién tren.
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