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Analysis of Variance One-way Classification or Single-Factor Experiment

Equal sample size

1. Null & Alternative Hypotheses

Null Hy; W= = e U,
Alternative H,; At least two means are not equal.

2. Significance Level

a=5%/1% or 0.05/0.01
If significance level is not given then we take 5% by default.

3. Critical Region(C.R)
C.R= Fz2F(,V,V,)
n=rk r = Row, k = colume
V,=k-1 V,=n-k V. &V, = DegreeFreedom

4. Test Statistics

Observation Treatments or Samples

1 2 | e, k
1 X11 X12 X1k
2 X21 X22 X2k
3 X31 X32 X3k
n ;(nl ;(n2 ;(nk
T, ZTJ =T, = Grand Total
2 2
T S1; -
2 2
> X 22X, =

_ T) T)
i. Correction Factor = C.F = = (0—) or (%)
rk n

ii. Total Sum of Square =T.5.5= » » X, ~C.F

T?
i1, Treatment(Column) Sum of Square = L -C.F
r

iv. Error Sum of square = E.S.S = T.S.S - Treatment(Column) S.S
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ANOVA Table
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Source of Degree
Variation Freedom Sum(gfoSg;lare Mean Square (M.S) Distrinution
(S.0.V) (d.f) e
Treatment(Column)
T2 Treatment M.S = §2
Treatment k-1 S.S= L -CF 2 _ Treatment.(Column)S.S F=-—"L
(Sample) - s, = -1 &
E.S.S=T.5.S -
Error M.S =
Error n-k Treatment(Column) s _ESS
S.S s = -
I T.S.S =
Tota n-1 2
Y X, -CF
5. Conclusion
» If F-cal is greater than or equal to F-tab so rejected H,
» If F-cal is less than F-tab so accepted H,
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Analysis of Variance One-way Classification or Single-Factor Experiment
Not equal sample size

Null & Alternative Hypotheses

Null

H,: W= = U M,

Alternative H,; At least two means are not equal.

. Significance Level

a=5%/1% or 0.05/0.01
If significance level is not given then we take 5% by default.

IIL.

II1.

IV.

. Critical Region(C.R)

CR= F2F@V.V,)
Zn:111+112+n3 ....... k r = Row, k = colume

V,=k-1 VZZZn—k V. & V, = DegreeFreedom

. Test Statistics

Observation Treatments or Samples

1 2 | k
1 X11 X12 X1k
2 X21 X22 X2k
3 X31 X32 X3k
n Xn1l Xn2 Xnk
T, ZT/ =1, = Grand Total
2 2
7, 1 -
2 2
ZXL/' sz[.j =

()’

Zn

Correction Factor = C.F = =

Total Sum of Square = T.5.5 = » » X, *~CF

2

T,
Treatment(Column) Sum of Square = zL—C_F
n

Error Sum of square = E.S.S = T.S.S - Treatment(Column) S.S
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ANOVA Table
Source of Degree _
Variation Freedom Sun};foSg;lare Mean Square (M.S) Distrinution
(S.0.V) (d.f) T
Treatment(Column)
Treatment T2 Treatment M.S = §2
- = ; —_ = L
(Sample) k-1 S.S z . C.F s :Treatment.(Column)S.Sk_1 F =
- E.St:.S =t-(résis - ) Error M.S =
Error n—k reatment{toiumn 2 _FESS
z S.S s z n—k
T.S.S =
Total n—1 2
> Ty X, -CF

5. Conclusion
» If F-cal is greater than or equal to F-tab so rejected H,

» If F-cal is less than F-tab so accepted H,

+ Analysis of Variance Two way Classification or Two-Factor Experiment

Hashim (0345-4755472) E-mail: hashim_faroogi@hotmail.com Url: http://www.pakchoicez.com Page 4 of 6-




1. Null & Alternative Hypotheses

Row

Null H,
Alternative H,
Column

Null Hy;

Alternative H,

4

I

2. Significance Level

d=5%/1%

3. Critical Region(C.R)

Row

or

Hp = Hpy =

At least two means are not equal.

HAI = iuAZ =
At least two means are not equal

0.05/0.01
If significance level is not given then we take 5% by default.

CR= F>F@.W.V,)

Vi=r=1 V=0 -Dk-1)
Column

C.R= F>F(a,V,V,)
M=k=1 ¥, =(r=Dk-1)

4. Test Statistics

V, &V, = DegreeFreedom

V. &V, = DegreeFreedom
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Row / Column | Al A2 A3 | Ak T T2 ZX_ 2
i i ij
Bl X11 X12 X13 | X1k
B2 X21 X22 X23 | X2k
B3 X31 X32 X33 | X3k
i3n Xn1l Xn?2 Xn3 | Xnk
T ZT;‘:ZJ;:TO= 27;2: ZZXLJZ
Grand Total
2 2
7 ST -
2 2
ZXU ZZXU =
: _ @y
I. Correction Factor = C.F = = —k
7

II. Total Sum of Square = T.S.S = Z ZX,-J-Q -C.F

Hashim (0345-4755472)

E-mail: hashim_faroogi@hotmail.com Url: http://www.pakchoicez.com

Page 5 of 6-




T’
III. Column Sum of Square =C.S.S= L—C.F
r

T?
IV. Row Sum of Square =R.S.S= %—C.F

V. Error Sum of square = E.S5.S = T.S.S - Column .S.S - Row.S.S

ANOVA Table
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Source of Degree Sum of Square
Variation Freedom (S.0 g) Mean Square (M.S) F-Distribution
(S.0.V) (d.f) e
Column.S.S = Column.M.S = g2
E 2 2 — Column.S.S Foprn =—
Column k-1 Tj _CF s 4_1 Col e
r
Row.S.S = R
2 — 2 =Row.S.S -5
Row r-1 EkT, _CF Row.M.S=35, 1 F,,. =3
E.S.S=T.5.S -
Error M.S =
Error (r =)k - 1) TreatmegtéColumn) E _ESS
: (r=1(k-1)
I T.S.S =
Tota n-1 2 _
Y X, -CF

5. Conclusion

Row

» If F,,, -cal is greater than or equal to F},, -tab so rejected H,

» If F,,, -calis less than F},, -tab so accepted H,

Column

» If F.,...-cal is greater than or equal to f¢,,,, -tab so rejected H,
= If F.,...-cal is less than f¢,,,., -tab so accepted H,,
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