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GIOI THIEU

Vipu 1.1

Mot nha mdy sdn xudt bao bi quan tam dén viéc tang do dan hoi clia
cdc tiii gidy do nha mdy lam ra. Cdc ky su ctia nha mdy cho trang do
dan hoi cia cdc tiii gidy bi dnh hudng bdi ham luong go ciing trong
nguyén liéu, pham vi thay doi dugc quan tam la tit5% dén 20%. Cdc kj
su quyét dinh thit nghiém véi ham luong g6 ciing trong bot go 6 4 miic:
5%, 10%, 15% va 20%. O mdi mifc, 6 mdu vt duoc chon dé kiém trong
trong phong thi nghiém, theo thii tu ngdau nhién. Két qud cho bdi bang
bén duai:
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Phan tich phuong sai mot nhan t&

GIO1 THIEU

Ham lugng Quan trac
gbciing(%) 1 2 3 4 5 6 Tong Trungbinh
5 7 8 15 11 9 10 60 10.00
10 12 17 13 18 19 15 94 15.67
15 14 18 19 17 16 18 102 17.00
20 19 25 22 23 18 20 127 2117
383 15.96

BANG: D6 dan héi clia cac bao bi gidy

TS. Phan Thi Hwong (BK TPHCM)

Xac Suét - Théng Ké

TP. HCM — 2020.

4/54



GIOI THIEU

e Cau héi dat ra la: c6 su khac biét vé do dan hoi (psi) giita cac san
pham c6 ham lugng go cling trong bot gb 6 4 miic khac nhau hay
khong?

@ Vi du trén dat ra bai toan so sanh su khac biét gitta trung binh
ctia nhom khéac nhau (= 3).

e Thi nghiém trén dugc goi 1a Thi nghiém ngiu nhién day da véi
mot nhan to (The completely Randomized Single-Factor).

e Dé tra 16i cau héi, ta stt dung ky thuat Phan tich phuong sai
(Analysis of Variance - ANOVA).
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Phan tich phuong sai mot nhan t&

BAI TOAN PHAN TiCH PHUONG SAI

e Gia sit ta can so sanh k mtic khac nhau ctia mot nhéan t6. Mbi
mtic clia nhan td dugc goi 12 mot phuong thiic xit ly (treatment).
Két qua clia mo6i mot phuong thiic 1am mot bién ngau nhién. D
liéu quan trac dudc sé dugc biéu dién gibng nhu trong bang 1 va
bang 2, méi gia tri trong bang 1, ky hiéu 1a y;, goi la quan trac
thi j dugc chon dudi phuong thic xii ly i. Gid stt 6 moi phuong
thiic xi1 Iy, ta chon s6 quan tric bang nhau, bang n.
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BAI TOAN PHAN TiCH PHUONG SAI

Bang dit liéu tf;ng quat cho mé hinh (2) la

Treatment Observations Totals Averages
1 yu Yiz ot Yin Y1 J1-
2 yaa_ Y2 0 Y Ve Je.
k Yii Ykt Ykn Yk k-
y y
Trong do,
n

yi-zzyij’ Vi.=yi.ln, i=1,2,...,k

=1
k

ye=D

Yij y.=y.IN, N=kn
j=1j=1

1
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BAI TOAN PHAN TiCH PHUONG SAI

e Ditliéu trong bang 1 c6 thé dugc biéu dién theo mé hinh tuyén
tinh
Yij=p+71i+eij 1)
v6ii=1,2,....,kvaj=1,2,...,n. Trong do:
- plagia tri trung binh chung, .
- 7; 1a anh hudng ctia phuong thiic xttly thit i va ¢;; 1a thanh phan
sai sO.
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BAI TOAN PHAN TiCH PHUONG SAI

@ Mo hinh (1) dudc viét lai nhu sau
Yij = pi+e€ij 2)

v6i p; 1a trung binh ctia phuong thic xt ly thi .
@ Cac gia dinh ctia mo hinh:
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BAI TOAN PHAN TiCH PHUONG SAI

@ Mo hinh (1) dudc viét lai nhu sau
Yij = pi+e€ij 2)
v6i p; 1a trung binh ctia phuong thic xt ly thi .

@ Cac gia dinh ctia mo hinh:
- Tong thé c6 phan phdi chuan,
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BAI TOAN PHAN TiCH PHUONG SAI

@ Mo hinh (1) dudc viét lai nhu sau
Yij = pi+e€ij 2)

v6i p; 1a trung binh ctia phuong thic xt ly thi .
@ Cac gia dinh ctia mo hinh:
- Tong thé c6 phan phbi ch\u?fn,
- Tong thé c6 phuong sai bang nhau, suy rae; j~N(0,0%),
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BAI TOAN PHAN TiCH PHUONG SAI

@ Mo hinh (1) dudc viét lai nhu sau
Yij = pi+e€ij 2)
v6i p; 1a trung binh ctia phuong thic xt ly thi .
@ Cac gia dinh ctia mo hinh:
- Tong thé c6 phan phdi chuan,

- Tong thé c6 phuong sai bang nhau, suy rae;; ~ .4 (0,02),
- Mau phai dugc chon ngau nhién va doc lap.
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BAI TOAN PHAN TiCH PHUONG SAI

@ Mo hinh (1) dudc viét lai nhu sau
Yij = pi+e€ij 2)

v6i p; 1a trung binh ctia phuong thic xt ly thi .
@ Cac gia dinh ctia mo hinh:
Tong thé c6 phan phéi chuan,
Tong the c6 phuong sai bang nhau, suyrae;; ~ A (0,02),
Mau phai dugc chon ngau nhién va doc lap.
Doi v6i m6 hinh véi nhiing hiéu ting co dinh (fixed-effects model),
dieu kién cho cact;,i=1,2,...,kla

k
ZT,‘ZO 3
i=1
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GIA THUYET CUA BAI TOAN PHAN TICH PHUONG SAI
MOT NHAN TO

o Gia thuyét:
Hy:11=72=...=71=0

Trung binh clia tit ca cac phuong thiic xit Iy bang nhau, hay néi

cach khac, khong cé su khac biét vé trung binh gitta cic nhém.
e Déi thuyét:

Hy:7; #0 V6iit nhat mot i
Nghia 12 c6 ton tai su khac biét gitta cic nhém, nhung khong c6
nghia la tat ca trung binh déu khac nhau (c6 thé c6 mot vai cap).

TS. Phan Thi Hudng (BK TPHCM) Xac Suét - Théng Ké TP.HCM —2020.  10/54



GIA THUYET VA bOI THUYET

Hy:t1=72=...=7;=0
Hy:7; #0 v6iit nhat mot i

T4t ca trung binh béng nhau:
Gia thuyét H, dang
(Khéng co6 sw khac biét gitra cac
nhom)
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GIA THUYET VA bOI THUYET

Hy:Hy:11=72=...=7; =0
Hy:7; #0 v6iit nhat mot i

Gia thuyét H, sai

(Co sw khac biét gitka cac nhom)

hodc

M, =M, #H; My # M, #
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SU BIEN THIEN

@ Su bién thién trong dit liéu la chia khéa dé kiém tra su bang nhau
ctia trung binh gitta cac nhom.

@ Vi du: trong mdi trudng hdp bén dudi, cac gia tri trung binh nhin
c6 vé khac nhau, nhung su bién thién 16n trong cdc nhém 6 B 1a
bang chiing cho thiy rang su khac nhau gitia cac trung binh la

rat nho.
[ ]
A . Bl . : .
L]
[ ) [ ]
[ ) L]
[ ) [ )
L ]
L ] [ ] [ ) L]
L ] [ ) L ]
[ ]
[ ] [ )
A B C A B C
Nhém Nhém
‘ Bién thién nhé trong cac nhém ‘ ‘ Bién thién I&n trong cac nhém
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PHAN CHIA SU BIEN THIEN

Su bién thién toan phan trong dit liéu c6 thé phan chia thanh hai
thanh phan nhu sau

SST =SSW + SSB (4)
k n ) k n ) k )
Vij=7)° =2 ij—yi) +n)_ (Fi—.)
i=1j=1 i=1j=1 i=1

Trong do
@ SST = Tong binh phuong toan phan (Total Sum of Squares).

@ SSW = Téng binh phuong bén trong cic cac nhém (Sum of Squares
Within Groups).

@ SSB = Tong binh phuong giita cac nhém (Sum of Squares Between
Groups)
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Phan tich phuong sai mot nhan t&

CONG THUC RUT GON

Tong cac binh phuong clia ANOVA véi cd mau bang nhau trong moi
phuong thiic xtt Iy thuong dugc tinh béi cac cong thiic rit gon sau

k n ) y%
SST=i_ZI;y,-j—N 5)
_]_
k 12 2
Yi. -
SSB=) ——-=— 6
Yoy ()
SSW =S8ST - SSB (7)

TS. Phan Thi Hudng (BK TPHCM) Xac Suét - Théng Ké TP.HCM —2020.  15/54



Phan tich phudng sai mét nhan o

PHAN CHIA SU BIEN THIEN

Sw bién thién do chon Sw bién thién do
= mau ngau nhién + | swkhac biét gitra
(ssw) cac nhém
(SSB)
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SU BIEN THIEN TOAN PHAN

SST = (yu ~Ve )2 +(Y12 ~ Ve )2 T (ykn ~V. )2

5 W
"

[ n —%
MHI—T ///rT
._

Group1 Group2 Group3

Trung binh binh phuong toan phan :
SST

kn-1
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Phan tich phuong sai mot nhan t&

SU BIEN THIEN TRONG TUNG NHOM

SSW = (YH _yh)z + (Y12 _yh)z S an = (Ykn _yk.)z

///
.—1 ////
IHU ///

z.///

Group 1 Group 2 Group3

Trung binh binh phuong trong tiing nhém
SsSw
k(n-1)
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Phan tich phuong sai mot nhan t&

SU BIEN THIEN GIUA CAC NHOM

SSB = n(ylo _ yoo)z +n(y2o _ yoo)z T eoa T n(yko _yoo)z

& %
& %

/ , Y'ZQ e
. t — 7 y.o
yl. yQ" ////

Group 1 Group 2 Group3

Trung binh binh phuong gitta cic nhém

SSB
k-1
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TRUNG BINH BINH PHUONG

« Trung binh binh phuong toan phan

SST
MST = -—— 9)
« Trung binh binh phuong trong ting nhém
SSW
= 1
MSW =) (10)
« Trung binh binh phuong gitia cic nhom
SSB
MSB = T—1 (11)
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ANOVA MOT NHAN TO VA THONG KE F

MENH PE 1.1

Ky vong ctia tong binh phuiong giiia cdc nhom:

k
E(SSB)=(k-1o*+n)_ 13
i=1

Ky vong ciia tong binh phuong trong cdc nhom:

E(SSW) = a(n-1)o?
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Phan tich phuong sai mot nhan t&

ANOVA MOT NHAN TO VA THONG KE F

Hy:Hy:11=7T2=...=7;=0
Hy:7; #0 vGiit nhét mot i
« Thong ké kiém dinh
MSB
=— 12)
MSW

Thong ké F 1a ty sb gitta phuong sai uéc lugng giita cac nhém véi
phuadng sai u6c lugng trong tiing nhom.
e Bactudo

- dfi=k-1 (k=s6nhém)

- dfy = k(n-1) (kn= N: tong s6 phan tit khio st 6 tit ca cic nhom)
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BANG ANOVA MOT NHAN TO

Nguon clia su bién thién | SS df MS F
Gitia cac nhom SSB k-1 MSB

Trong tiing nhém SSW | k(n-1) | MSW | F=2458
Tf;ng SST | kn-1

e Bac bo H, khi:

f > fa;k—l,k(n—l)

Ol
\-’{__
1l
Khong bac Bac bd Hy
bé Hy
fax4,mn4)
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Phan tich phuong sai mot nhan t&

Vi DU

VI DU 1. (tiép theo)

D6 thi boxplot cho so sanh trung binh:

w | -
o~ 1
o |
o~
w | :
:
2_
T T T T
5 10 15 20
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Phan tich phuong sai mot nhan t&

Vi DU

V6i a = 0.01, ta kiém dinh gia thuyét

Hy:11=712=13=174=0
Hi :7; #0V6i it nhat mot i

Tinh c4c tong binh phuong lién quan, tit bang 1 ta c6

4 6 yz 3832
SST=Y Y yij—===(7"+8+...+20°) - —— =512.96

i=1j=1 N 24
4 2 2 2 2 2 2 2

© ¥2 60%+94%+1022+127° 383

ssp=y 2t Y- _

= N 6 24
SSW = SST — SSB =512.96 — 382.79 = 130.17

=382.79
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Phan tich phuong sai mot nhan t&

Vi bu

e Tinh gi4 tri théng ké kiém dinh:

MSB  SSB/(k—1)  382.79/3

= = = =19.60
U MSW  SSW/(kn—-k) 130.17/20
Ngudn cliasubiénthién | SS | df | MS F
Gitta cac nhom (SSB) 382.79 | 3 | 127.5967
Trong ting nhém (SSW) | 130.17 | 20 | 6.5085 | F=19.60
Tong 130.17 | 23
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Phan tich phuong sai mot nhan t&

Vi fy.01:320 = 4.94, nén ta bac bd Hy va két luan rang ham lugng gb cling
trong nguyén liéu c6 anh hudng dén dé dan hoi ctia cac bao bi giay.
Ket luan dung p-gia tri:

p =P(F320>19.60) = 3.59 x 107°

vi p=3.59 x 1078 << @, nén ta c6 dl bang chiing manh dé bac b6 H.
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Phan tich phuong sai mot nhan t&

BAITAP 1.1

Ndam 1992, trong mot nghién ciiu vé dnh hudng ctia truc cuén ép lén
cuong do chiu nén ctia cdc loai thiing cdton tiéu chudn RSC duoc san
xudt, Burgess dd tién hanh do cuong dé chiu nén ctia bon loai thiing
carton khdc nhau. Dudi day la di liéu thu duoc
Hop Luc nén

1 655.5 688.3 734.3 721.4 679.1 699.4

2 789.2 7725 786.9 686.1 732.1 774.8

3 737.1 639.0 727.1 671.7 7172 727.1

4 535.1 628.7 542.4 559.0 586.9 520.0
Hay so sanh cuong do luc nén ciia bon loai thiing carton véi miic y
nghia a =0.01.
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Phan tich phuong sai mot nhan t&

ANOVA VOI G MAU KHONG BANG NHAU

« Khi ¢6 mau gifia cic phuong thiic xii Iy khéng bang nhau, cic cong
thiic tinh tong binh phuong can phai hiéu chinh lai. Xét bai toan
ANOVA véi k phuong thiic xt 1y, v6i phuong thic thi i(i = 1,2,..., k),
chon mau »; phan tit. Téng s6 phan tit1a N = Yk | n;. Cong thic tinh
SST, SSB va SSW dudc hiéu chinh lai nhu sau:

k n; y2
SST=) Y yij—~ (14)
i=1j=1 N
k 12 2
Yi. o y-
SSB=) ——— 15
i:ZI n N (15)
SSW =S8ST-SSB (16)
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Phan tich phuong sai mot nhan t&

SO SANH BOI SAU ANOVA

o Khi gia thuyét Hy: 7, =7, = ... = 7 dudc bac bd trong ANOVA, ta
biét c6 su khac biét giita cac nhém (cac phuong thiic thi nghiém
khac nhau); nhung ANOVA khong chi rd nhoém nao gy ra su
khac biét.

e Dé xac dinh trung binh ctia nhém nao la khac biét, ta st dung
phudng phap so sanh bi (Multiple comparison method). Mot
phuong phap so sanh boi don gian 1a Phuong phap y nghia do
léch nhé nhat (Least significant difference - LSD) ctia Fisher.
@ Nbi dung clia phuong phéap LSD 1a so sdnh tht ca cac cip gid tri
trung binh v6i gia thuyét Hy : p; = p; (v6i moi i # j), st dung

thongké ¢ o
e Yi-—Jj 17)
[ 2MSW
n
30/54
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SO SANH BOI SAU ANOVA

o Gia st v6i dbi thuyet hai phia, cap gia tri trung binh y; va u; goila
khac nhau c6 ¥ nghia néu

|)_/l'. - _}7]| >LSD
vOi
2MSW
LSD = tF" - (18)

e Néu méi phuong thiic thi nghiém cé ¢ mau khéac nhau, LSD
dudc dinh nghia nhu sau

LSD=t MSW|—+ —

1- a/Z\/ n; I’l] )
trong dé: N 1a tong s6 phan tlt khao sét, k 1a s6 nhém, n; va nj lan
lugt 1a s0 phan tt ciia phuong thic thi nghiém thi i va j.
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Vi DU

Thuc hién so sanh béi v6i két qua phan tich ANOVA trong vidu 1, ta
c6 s0 nhom k=4, n=6, MSE = 6.51 va 129, = 2.086; trung binh & cac
phuong thiic xt Iy nhu sau

71.=10.00; J5.=15.67; J5.=17.00; 4 =21.17

Gia tri LSD = t2%..v2MSE/n =2.086v2 x 6.51/6 = 3.07. So sanh cac cap
gia tri trung binh nhu sau:

4vs.1=21.17-10.00=11.17 > 3.07
4vs.2=21.17-15.67=15.50 > 3.07
4vs.3=21.17-17.00=4.17 > 3.07
3vs.1=17.00-10.00="7.00 > 3.07
3vs.2=17.00-15.67=1.33<3.07
2vs.1=15.67-10.00 =5.67 > 3.07
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Vi DU

Tit phan tich trén, ta nhan thay ring ngoai trit cip gia tri trung binh
clia nhém 2 va 3, tat ca cac cip con lai déu khac nhau c6 y nghia.
Diéu nay chiing t6 rang ham lugng gb ciing trong bot gd 6 mtic 10%
va 15% déu cho ra nhiing sin pham c6 do dan hoi xap xi bang nhau.
Két qua c6 thé dudc mo ta béi hinh vé sau:

5% 10% 15% 20%
. *—® L 2
0 5 10 15 20 25 psi
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G161 THIEU ANOVA 2 NHAN TO

ANOVA hai nhan té duing dé:
@ Nghién ctiu tac dong cta

e Hai nhan t6 dudc quan tdm trén mot bién phu thuoc (bién giai
thich).
Vi du: 4nh huéng clia 4nh sang (cudng do: manh, trung binh, yéu)
va lugng nuéc (nhiéu, it) tudi 1én chiéu cao ctia cay.

e Tuong tac gilta cidc mtic khac nhau clia hai nhan to.
Chang han, c6 tuong tac nao giita cudng do anh sing manh chiéu
1én cay khi tuéi nhiéu nuéc hay khong?
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CAC GIA DINH CUA MO HINH

Bai toan ANOVA hai nhén t6 dudc biéu dién theo mo hinh théng ké
tuyen tinh nhu sau:

Y, rTip+ i =12,...,a (19)
L T: ter:
R R i =1,2,...,b

v0i p 1a trung binh chung, 7; la anh hufjng ctia phuong thic xt ly thi
i (chanhan td A), Bj 12 &nh huéng ctia khdi thit j (ctia nhan t6 B); ¢; i
12 thanh phan sai s6.
e Cac gia dinh:
o Tong thé c6 phan phoi ch\uén,
o Tong thé c6 phuong sai bang nhau,
e Mau ngau nhién dudgc chon déc lap,
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Phan tich phuong sai hai nhan t&

THIET KE VA PHAN TiCH

e Doi vé6i bai toan ANOVA 2 nhan t6, ta st dung phuong phap thiét
ké goi 1a Thiét ké khbi ngau nhién day dii (Randomized complete
block design). Phuong phap 1a chon b khéi (block) ing véi b miic
clia nhan t6 B va lap lai thi nghlem day du véi a muc tuong ang
clia nhan té A. Nhu vay se c6 a quan trac ting v6i méi khoi, véi
thi tu chon mot cach ngau nhién bén trong khéi dé. M6 ta
phuong phap nhu hinh vé bén duéi:

Block 1 Block 2 Block 3 Block 4 A Randomized Complete Block Design
f f f f N
., . ., . TRttty Block (Girder)
(Method) | 2 3 4
3 ‘2 fa 3 1 i Yz Yz Yia
2 Yz Y2 Y Y24

A randomized complete block design. o
3 Ya Yz Y3 Vi
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THIET K& VA PHAN TicH

« Bang dit liéu cho ANOVA 2 nhan tb:

A Randomized Complete Block Design with « Treatments and b Blocks

Blocks
Treatments 1 2 b Totals Averages
1 Yu Y1z Yip Y- Y-
2 Y2 Yz Yap Ya- Vo
a Ya Yaz Yab Ya Var
Totals Y ya Vb Y.
Averages ¥y Va V-b 3.
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PHAN CHIA SU BIEN THIEN

= SST=3SSG + SSB + SSE

z = Sw bién thién gay ra b&i sw
Tong b‘mh pbwong - khac nhau giira cac nhém
toan phan (S5G)
(SST) +
Sw bién thién gay ra béi sy
khac nhau gilra cac khoi
(SSB)
+
Sai sb dugc gid st doc lap, c6 Sw blen thién do chon mau
phanphdichudnvaphvong — ngéu nhién (Sai sé khong
saibang nhau giai thich dworc)
(SSE)
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Phan tich phuong sai hai nhan t&

TONG CAC BINH PHUONG

« Dinh nghia tong cac binh phuong nhu sau:

a b
Toan phan: SST=Y_ Y (yij-j.)° (20)
i=1j=1
a
Gitta cdc nhom: SSG=b)_ (ji. - 7.)* (21)
i=1
. b
Gitta khac khoi: SSB=a_ (7.;-7.)* (22)
j=1
B a b
Sais0: SSE = Z Z (yl] - _}7] - J_/i- + _}7)2 (23)
i=1j=1

« Bac tu do tuong tng:
ab—-1=(@a@-1)+B-D+@-1)(b-1)
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_ Phantichphuongsaihainhin |
TRUNG BINH BINH PHUONG

Cac trung binh binh phuong dugc dinh nghia nhu sau:

SST
MST = —— 24
ab-1 (24)
MsG=22 (25)

a—-1

SSB
MSB=—— 26
o1 (26)

SSE

27)

E=Gho-n
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GIA THUYET CUA BAI TOAN ANOVA 2 NHAN TO

@ Dbiv6i cac nhém (nhan tb A):

Hy,:11=72=...=74=0
TR e (28)
Hy,:7; #0 v6i it nhat mot §
o Théng ké kiém dinh F:
MSG
Fo=—— 2
4" MSE (29)

e Bacbd Hy, khi:
Joa > faza-1,a-10-1)
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GIA THUYET CUA BAI TOAN ANOVA 2 NHAN TO

@ Dbi v6i cac khdi (nhan tb B):

Hop:P1=P2=...=Pp=0 30)
Hyp: B; #0 v6i it nhat mot j
o Théng ké kiém dinh F:
MSB
Fo=1se GU

e Bacbd Hy, khi:
Job > fa;p-1,(a-1)-1)
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Phan tich phuong sai hai nhan t&

BANG ANOVA 2 NHAN TO
Nguon ctia su bién thién | SS df MS F
Gitia cac nhom SSG a-1 MSG | F, =355
.~ . A _ MSB
Gita cac khoi SSB b-1 MSB | F, = 3135
Sai s6 SSE | (a-1)(b—1) | MSE
T(;ng SST ab-1
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Phan tich phuong sai hai nhan t&

NHIEU HON MOT QUAN TRAC TRONG MOT O

@ Mot thiét ké ANOVA 2 chiéu c6 nhiéu hon mét quan tric trong
moi 6 lam tang nguon gay ra su bien thién.
@ Xuat hién tuong tac gitta cic nhém va cac khoi.

e Goi
° _36 nhém (nhan to A),
° _so khoi (nhan t6 B),
o n=sb quan | trac trong mo1o
e N= abn—tong sb quan trac ung véi ab 0.
e Mo hinh dudc biéu dién nhu sau
i =12,...,a
Yijk=p+1i+pj+@Pij+eijr §Jj =L2,...,b (32)
k =12,...,n
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Phan tich phuong sai hai nhan t&

NHIEU HON MOT QUAN TRAC TRONG MOT O

Bang dit liéu cho mé hinh:

Data Arrangement for a Two-Factor Factorial Design

Factor B
1 2 b Totals Averages
Y Yz, Y121: V1225 Yib1s Viv2s
. =3 V1In o3 Vi <ov s Vibn Y1 »
Y211, Y12, Yaz, V222, Yap1> Yar2,
Factor A 2 ces Valn o s Vobm Vo V..
Yal1s Ya12s Yar1s Va22s Yab1s Yab2s
a sous Yaln sy Mg sz Vann Pz Pass
Totals V1. Y. Vg P
Averages Y. Y. V.o Vo
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PHAN CHIA SU BIEN THIEN

‘SST = 8SG + SSB + SSI + SSE

SST
Sw bién thién
toan phan

SSG

Su bién thién gitra cac nhém

-

SSB

Su bién thién gitra cac khéi

abn-1

SSI
S bién thién do tvong tac
gitba nhom va khoi

SSE
S bién thién ngéu nhién
(sai s0)
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Béac tv do:

a-—1

@a-1)b-1)

ab(n—1)
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_ Phindchphuongsaihainhintb |
CAC KY HIEU

Ta dinh nghia cac dai lugng sau:

S
Vi = Yijlko Vi
l j=1k=1 Y T bn
a n y]
AEDIDIN T T
i=1k=1
n
Vij-= 2 Vijks J7z'j~—— {
k=1
a b n ¥..
Vo= 2 2 X Vijls Je=
i=1j=1k=1
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j=12,..
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TONG CAC BINH PHUONG VGI TUONG TAC

a b n
Toan phan:SST=) ) Z Vijk— (33)
i=1j=1k=1
a
Gitta cdc nhom: SSG = bn Y_ (.. — j..)° (34)
=1
) b
Gita cac khoi: SSB = an Z (j.j-— }7...)2 (35)
j=1
a b
Tuongtac:SSI=n). Y (Fij. = Ji- = J.jo + 7)° (36)
i=1j=1
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TRUNG BINH BINH PHUONG

Cac trung binh binh phudng dugc dinh nghia nhu sau:

SST
MST = 37
abn-1 (37
visg = S50 o
a-1
SSB
MSB=—— 39
- (39)
SSI
S[=——— 40
(a-1b-1) “0)
SSE
MSE = — 41
ab(n—-1) @D
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GIA THUYET CUA BAI TOAN ANOVA 2 NHAN TO (1> 1)

@ Dbiv6i cac nhém (nhan tb A):

Hyg:T1=T2=...=T4=0
e 42)
Hy,:7; #0 v6i it nhat mot §
o Théng ké kiém dinh F:
MSG
Fo=—r 4
4" MSE 43)

e Bacbd Hy, khi:
fa > fa;a—l,ab(n—l)
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GIA THUYET CUA BAI TOAN ANOVA 2 NHAN TO (1> 1)

@ Dbi v6i cac khdi (nhan tb B):

Hop:pr1=P2=...=Pp=0 (44)
Hyp: B; #0 v6i it nhat mot j
o Théng ké kiém dinh F:
MSB
Fp=—— 4
»~ MSE (43)

e Bacbd Hy, khi:
o> fasp-1,ab(n-1)
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GIA THUYET CUA BAI TOAN ANOVA 2 NHAN TO (1> 1)

e Déi véi tuong tac gitia A va B

Hop: (111 =@P12=...=(@Bap=0 (46)
Hyp: (xB)ij #0 v6i it nhAt mot cdp (i, j)
o Théng ké kiém dinh F:
MSI
ab = MSE 47)

e Bacbd Hy,y, khi:
fab > fa;(a-1)(-1),ab(n-1)
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BANG ANOVA 2 NHAN TO (1> 1)

Nguon ctia su bién thién | SS df MS F

.~ , , _ MSG
Gitta cac nhom SSG a-1 MSG 0= V3E
Gitta cac khoi SSB b-1 MSB | F,=238
Tuong tac SSI | (a—1)(b-1) | MSI | Fgp=153L
Sai s6 SSE | ab(n-1) | MSE
Tf;ng SST abn-1
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Vi DU VE TUGNG TAC

= Khéng c¢6 twong tac: = Cétwong tac:
® Block Level 1
z 2 Block Level 1
083_ Block Level 3 S|
] 7]
o 0]
c /\Block Lovel2 Dé Block Level 2
2 8 Block Level 3

=
A B C A B C
Groups Groups
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