CHUONG 4

PHAN TICH PHUONG SAI
MOT YEU TO

(ONE WAY ANOVA)

ThS HUYNH TO UYEN



- Phan tich phwong sai?

Vidul:

D¢ xét xem g161 tinh ¢6 anh huong dén két qua
hoc tap hay khong, nguoi ta so sanh diém trung
binh cua nhom sinh vién nam va sinh vién nir

Nam |Nu
6.5 |5.7
7.0 6.8
6.7 |8.2
3.0 |7.7
56 |64
6.5

Kiém dinh xem giéi tinh c6 anh
huong dén két qua hoc tap?
Kiém dinh su khéc nhau gitra
diém trung binh cta 2 nhém sinh
vién nay



- Phan tich phwong sai?

Vidu2:

Pé xét xem
thot gian lam
thém co6 anh
huong dén
két qua hoc
tap hay
khong, nguoi
ta diéu tra
mau sau:

Nhom 1: lam

Nhom 2: lam

Nhom 3: lam

themit  |thémTB  |thém nhiéq
<6 gi0 /tuan |6-12 gio/tuan | >12 gio/tuan
6.3 7.2 6,3
7.0 6.6 5.8
6.5 6.1 6.0
6.6 5.8 5.5
7.2 6.8 5.2
6.9 7.1 6.5
6.4 5.9 5.3
6.2

Kiém dinh xem thoi gian 1am thém cé anh hudng

dén két qua hoc tap khong?




- Phan tich phwong sai?

Phan tich phuong sai 1a phuong phap |

phan tich sy anh hwong cua 1 hay

nhi€u yéu t6 nguyén nhan dén 1 ycu
\t() ket qua

Phan tich phuong sai la phuong phap
kiém dinh sy bang nhau cua trung
bmh nhiéu tong thé




1. Phan tich phwong sai 1 yéu t6

p—

Phan tich phuwong sai mét yéu to la
phan tich anh huong cua mot yé€u to

nguyén nhan (dinh tinh) dén mot yéu
to k€t qua (dinh Iuong)
N\

Vidu:

Thoi gian 1am thém (yéu té nguyén nhan — dinh
tinh) anh hudng dén két qua hoc tap ( yéu to két
qua - dinh luong)




1. Phan tich phwong sai 1 yéu to
BAI TOAN:
Gia su taco k nhom gom Ny,No,..., N phan tr
duoc chon tir k tong theé.
1o, ..., Ui 1a cac trung binh cua k té)ng thé dé
Xjj la gia tr1 (quan sat) thir j cia nhom thir 1.
Bang gia tr1 quan sat cua k nhoém:

NHOM
1 2 7 Xij Nk
X11 X21Z\/ Xk
X1n1 X2n2 ank

Gia su k tong thé ¢6 phan pho1 chuan, ¢co
phuong sai bang nhau, cac mau la doc lap



1. Phan tich phwong sai 1 yéu to
(H, : yéutd kq khong bi anh huding bdi y&u 6 dang xét
H_ : yéutd kq co bi anh hubng
Oy fy ===l
|H, :ton tai it nhét 1 cap trung binh khéc nhau
Vi du 2.1
| : thoi gian Tam themkhong Anh hubing dén k&t qué hoc tap
| H:thoi gian Tam thém cb Anh hubing dén ket qua hoc tap

\

Hy = 1, = [
A :t0n tai it nhat 1 cap trung binh khac nhau




1. Phan tich phwong sai 1 yéu to

Bwoc 1: Tinh gia tri
trung binh X; cho ting
nhom va X chung cho
tat ca cdc nhém

Vidu 2.2

Buworc 1. Tinh trung binh
cua tung nhom va trung
binh chung cua ba nhom.

X = 43’9 = 6,7
X, = 457’5 = 6,5
X3 = 42’8 = 5,85
- 46,9;j57,ig46,8 _6.307



008

007

006

005

diem TB
—
=
N

003

002

001

000

’ : (%
~ & ‘
$
PN :
___
NHOM 1 NHOM2 NHOMS3



1. Phan tich phwong sai 1 yéu to

Buoc 2:

- Tinh su bién thién
(tong binh phuong d6
léch)gitra nd1 bd nhom

Tong bién thi€n no
cua tat ca cac nh(’)m/f

Vidu 2.3

Bwoc 2.

- Tinh su bién thién giira
nd1 bo nhoém:

SS, = 0,68
SS, =1,96
SS; = 1,62

SSW =SS, + SS, + SS3
=0,68 +1,96 + 1,62
= 4,26



1. Phan tich phwong sai 1 yéu to

Nhan xét:

SSW= téng bién thién nodi bo cta ca 3 nhém = su
bién thién giy ra boi cdc yéu to khic yéu to ma ta
dang nghién ctru

8.00 X;

7.00

6.00
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1. Phan tich phwong sai 1 yéu to

Budc 2:(tt) Vi du 2.3(tt)
- Tinh su bién thién - Tinh su bién thién gitra
gitra cac nhom cac nhom:

k , SSG = (6,7 — 6,3273)°.7
SSG =) (X = X)°n, +(6,5 - 6,3273)°.7

+ (5,85 — 6,3273)%.8
= 3,004




1. Phan tich phuwong sai 1 y€u to
Nhan xét:

SSG = su bi€n thién gay ra boi sy khac nhau gitra
cac nhom = sy bién thi€n gay ra boi cac yeu to ma
ta dang nghién ctru

8.00 X;

7.00

6.00 :
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1. Phan tich phwong sai 1 yéu to

Goi SST 14 tong bién thién cta 1 quan sét bat ki
SO vO1 gia tr1 trung binh

SST=SSW + SSG
Tong bién thién = bién thién do céc yeu to
khac(SSW) + bién thién do yéu t6 dang nghién
cuu(SSQG)
Nhan xét:
Néu phan bién thién do cic yéu td nghién ctru
tao ra (SSG) 16n hon phan bién thién do cdc yéu
to khéc tao ra (SSW) thi chtng té yéu to ta dang
nghién ctru that sy anh hudng dén yéu to két qua
— tang kha nang bac bo Ho




1. Phan tich phwong sai 1 yéu to

Bwoc 3:
- Tinh cac phuong sai

W
MSW = SO
n—kK
= phuong sai
do cac yéu to
khac tao ra

SSG
MSG = ——
K—1
= phuong sa1 do
cac yeu to

nghién ctru tao ra

Vidu 2.4

- Tinh cac phuong sai

4,26
22 -3
3,004
3-1

MSW = = 0,224

MSG = =1,502




1. Phan tich phwong sai 1 yéu to
Bwoc 4:
Kiém dinh gia thuyét: Xét ti so 2 phuong sai
F_ MSG
MSW
_ phuong sai do y€u t6 nghién citu

phuong sai do yéu tdo khdc
Nhan xét:

Néu MSG 16n, MSW nhé = F 16n = béc bo Ho

- Néu F> F ,(k-Ln-b)

— bac bo Ho




- I GIAIVD 2

Vi du 2.5
-Tinh ti sO F

MSG 1,502 B
F= MSW 0,224 =67

Fr—t,n-ka = F2;19;0,05 = 3,92

Vi F> Fg g k,e 1€n ta béc bé Ho = Vigc di
lam thém c6 anh huong dén két qua hoc tap cla
sinh vién



- BANG ANOVA
Bing ANOVA:Két qua phan tich phuong sai thudng

duoc trinh bay dudi dang bang sau day

Nguon | Tong cac| Bac | Trung binh cia | Gia tri kiém
bién | | ddléch | tw |cac do léch binh dinh F
thién binh do phuwong

phwong (phuwong sai)
Gl}ra SSG k-1 3SG MSG
cac MSG = F =

nhom K—1 MSW

Trong SSW | n-k

noi bo MSW = SSW)

nhom n-—k

Tong SST n-1

cong




SUMMARY

Groups | Count Sum|Average Variance
Nhém 1 7 46.9 6.7 0.11333
Nhém 2 7 45.5 6.5 0.32666
Nhém 3 8 46.8  5.85 0.23142
ANOVA
Sou.r ce: U SS df MS F P-value| F crit
Variation
Between |5 00364 2/ 1.50181 6.69825(0.00628 3.5219
Groups A
X}V‘th‘“ 426 19 0.22421 //—/
Sps F tra bang
Total 7.26364 21 S~ j




— Vidu ap dung

Vi du 3: Cho 1 phan bang ANOVA
a) Hay hoan tat bang

b) Vi murc ¥ nghia 0,05 cho biét
cO su khac bi€t v€ trung binh cac tong thé hay khong?

Nguon | Tong cac d9| Bac | Trung binh cia cac | Gia tri
bién | | léch binh | tw do |d9 léch binh phwong| kiém
thién phuong (phwong sai) dinh F
Giira 16,9 6 ?(1) 2(2)
cac
nhom

Trong ?23) 41 24)

noi bo

nhom
Tong 45,2 ?2(5)

cong




~ Vidu ap dung
Vi du 4: Nghién ctru vé thu nhap cua cac ho gia dinh ¢ ngoai
thanh, nguoi ta chia ngoai thanh thanh 7 dia ban dan cu khac
nhau. Chon ngau nhién c4c hd trong ting dia ban va ghi nhan
thu nhap. Di1a ban dan cu thtt ba ¢6 13 ho dugc chon, cac dia
ban con lai déu chon 19 ho. Két qua ANOVA nhu sau:

Source of SS df MS F
Variation
Between Groups | 187,2649 | ?(1) 2(2) 23)
Within Groups 2(4) 2(5) 2(6)
Total 1269,6891
O mirc ¥ nghia 1% c6 thé két luan rang thu nhap trung binh

cua cac ho gia dinh ¢ cic dia ban dan cu khac nhau la nhu
nhau dwoc khong?




— PAT VAN DE

Trong truong hop bac bo H, ta muon két luan vé su
hon kém ctia c4c trung binh thi ta can phén tich sau
hon
— PHAN TICH SAU ANOVA

(KIEM DINH TURKEY)




— 2. Phan tich sAu ANOVA - kiém dinh Turkey

Muc dich phéan tich siu ANOVA

Trong ki€ém dinh:

f Hypy=p=..=4,

| H, :ton tai it nhat 1 cdp trung binh khéc nhau

4

Néu chap nhan Ho = phan tich xong
Bac bo Ho = phan tich sau hon dé xem trung binh
cac nhom nao khac nhau, 16n hon hay nho hon.




— 2. Phan tich sAu ANOVA - kiém dinh Turkey

Phwong phap phén tich siu ANOVA: kiém dinh
Turkey:

V61 cung muc v nghia o, ta so sanh tung cap trung
binh d€ phat hi¢n nhirng nhém khac nhau.

;]{0 M= ;]{0 = ;]{0 M = By
A F L (B F (e F
Khi c6 k nhém, so cip can phai kiém dinh 12 t6 hop
chap 2 cia k nhom C,?

Vi du 2.6: Trong vi du 2 ta c6 k=3, vay ta can ki€ém
dinh C;2 =3 cép

J Byt =ty | Hy =1 [ Byl = 1
Ao #Fp (Hcp #F s (H e #




— 2. Phan tich sau AN

OVA - kiém dinh Turkey

Phwong phap phén tich sAu ANOVA: kiém dinh

Turkey:
Buoc 1: tinh Dij —

Buoc 2: tinh
MSW

1= q(k,nk),a\/
11

min

n. =min{n,n,..

it oy Il
trong d6 q: phan phoi
Turkey ( bang tra 9)
Budc 3: Bac bo Ho néu
D;; >T

X=X,

Vidu2.7:
Bl:l?l2=\)q—/\a\=0a2
D,,=0,65;D, =0,85

B2:T7T=3,59 O’i24 =0,6422

}|B3:Du<T:>,u1:,uz

Dy >T= i, # 4,
D

> T= 1 # Y,
X, X > X = M > i,

H, > Ky




— BAI TAP TONG HQP

Ban Gidm hiéu mot trudong dai hoc mudn nghién ctru anh hudng cua viéc
di 1am thém dbi véi két qua hoc tap cua sinh vién. Mot sinh vién da thu
thap thoi gian di 1am thém va két qua hoc tap cia mot sb sinh vién trong
truong. Sinh vién c6 di lam thém dugc chia thanh ba nhém. Nhom thi
nhat gom 7 sinh vién c6 thoi gian 1am thém it, dudi 6 gid / tuan. Nhém thir
hai gom 7 sinh vién c6 thoi gian 1am thém vira phai, tir 6 dén 12 gio / tuan.
Nhém thir ba gdm 8 sinh vién c6 thoi gian 1am thém nhiéu , trén 12 gio /
tuan. Piém trung binh hoc tip cla cic sinh vién d6 nhu sau.

Nhém 1 | Nhém 2 | Nhom 3

6,3 7,2 6,3

7.0 6,6 5,8

6,5 6,1 6,0

6,6 5,8 5,5

7,2 6,8 5,2

6,9 7,1 6,5

6,4 5,9 5,3

6,2
246.9 45,5 46,8

Phat biéu gia thuyét:
th&i gian di lam thém
khéng &anh hwéng dén
két qua hoc tap cda sinh
vién, nghia 1& diém
trung binh hoc tap cua
ba nhém trén la nhw
nhau: .

HO M= W = IR
Ta kiém dinh gia thuyét
trén v&i mre y nghia
5%.




