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(one way analysis of variance)

ANOVA alysisAn Va

ANOVA table

fO

# Completely randomized design

Example

① Single factor

     Expected

         mile

          age

Levels

class A

class B

class C

average

grade

of English

brand 1

brand 2

brand 3

brand 4

It's a common situation when someone needs to determine whether three or more populations have equal means.


riance 

• An experiment that consists of the independent random selection of observations representing 
each level of one factor



• An analysis of variance design in which independent samples are obtained from two or more 
levels of a single factor for the purpose of testing whether the levels have equal means.

















































































DI N2 Nz

Inna nz unbalanced design

49
I

# Factor

# Levels

# Balanced design

# what are the assumption of one way ANOVA?

① population should be normally distributed

② Samples are independent

③ variances of data should be equal

④ Data are interval or ratio level
⑤ The residuals are normally distributed

A quantity under examination in' an experiment as a possible cause of variation in the 
response variable

The categories, measurements or strata of a factor of interest in the current experiment

An experiment has a balanced design if the factor levels have equal sample sizes.
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# Hypotheses of one way Anova [F test is conducted]

¯H0 : ¹1 = ¹2 = ¹3 = ¡¡¡¡¡¹k
Ha: at least two population means are different

¹1 = ¹2 = ¹3
at least 2 pop means are

            different

② Complete Anova table to find F ratio = Ftest













nE.EE

SST = SSB + SSW
SSB = SST ¡ SSW
SSW = SST ¡ SSB

Note






























































































grandMean

SST

variance

t.is
yiffEhr

nomads
seaside

        → total Sum of squares the aggregate dispersion of the individual data

values across the various factor levels





















































































SSB

SSB

meanofedge
Gardant

SSW

5553
SSI SS_B SS

sswmdbkfciwiiae.es a

A
D D TK

NT l

	 	 	 	 sum of squares between samples dispersion among the factor 
sample means

   variation due to

differences among

      groups

         → Sum of squares within samples the dispersion that exists among 
the data values within a particular factor level
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1) Complete ANOVA table

2) formulate Ho, Ha

4) critical value is F

5) Decision rule

Reject Ho if F >Fa otherwise don't reject

7) Compare Fratio with Fx reach the decision and draw the conclusion

6) F test = Fratio =
MSB

MSW

¹1 = ¹2 = ¹3 = ¡¡¡¡¡¡¡¡ = ¹kHo:

Ha: at least 2 population means are different
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500006
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Given Er

Group Group Group

x ̅ EG xz̅ Σ Is 17 1461
17 88441313115 16 x3̅ 15.33

xz̅ 16.75
x ̅ 14

Grand mean x ̅ 14 13 124 16 15.27
15

x ̅ 15.27

SST ΣΣ Xij x ̅
14 15.227 113 15.275 2 15.27 15 15 27

2

t 16 151727

SST 36 93






































































































SSB Σ ni xi̅ x ̅

5 14 15.27 of 4 16.75 15.27 t 6 15.3315.2

SSB 16.85

SSW SST SSB

36.93 16 85 20 083

df K 1 3 1 2

dfz NT K 15 3 12

Test

II Taft wo population means are different
critical value is F EYE

F 0 059 2 12 3.885

5L Decision rule RejectHo if Fiest 3.885 otherwise
don'treject

42 Test Fest 7530 8
35

5 045

IT since Ftest 5.045 3.885 rejectHo
Theres sufficient evidence to conclude that
at Least two pop means are different



































































































i

D 305

20.083 2

36.93 14

ANOVA
source of

variation

Between

groups

within

groups

Total

MSdfSS Fratio p-value critical

value










































































































201 202 203 204 205

1 80.50 94 88.40 69.50 85.50
2 75 90 89.01 77 100 67
3 98 78.50 90 96 76.30

4 100 62 63.50 67 60

88.75 85 73.10 79.30 50 10

5,4 76.70 69 84 96

SST NTT 1 5 NT 30

30 1 187.78

5445.62

SSB Eni xi̅ x ̅
6 82.86 79.14 6 80.87 79.14 f 6 76.83 79k

6 82.63 79.14 6 72.48 79.1432

471.77

SSW SST SSB

5445.62 471.77 4973 85

Stat

Calculate SSW, SSB, SST Given
x1 = 82:86 x2 = 80:87 x3 = 76:83 x4 = 82¡ 63 x5 = 72:48

x = 79:14 S2 = 187:78




































































































201 202 203 204 205

I 80.50 94 88.40 69.50 85.50
2 75 90 89.01 77 100 67
3 98 78.50 90 96 76.30

4 100 62 63.50 67 60

5 88.75 85 73.10 79.30 50 10

6 54 76.70 69 84 96
B

F

SST ΣΣ Xij x ̅ 5445.62

SSB Σn xi̅ x ̅ 471.89

SSW SST SSB 5445.62 471.89 4973.8g

Stat

XX
x = 79:135

XXµ
=

xij ¡ x

¶2
= 5445:62

X
n

µ
¡ =
xi¡ x

¶2
= 471:89

XXµ
=

xij¡ x

¶
= 2540

X¡
x¡ x

¢2
= 130

Calculate SSW, SSB, SST


