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Analysis of Variance Technique for Paired Comparisons

Aboud Mohammed Jamil al-Mashhadani
University of Ceyhan - Erbil
Summary
Analysis of variance is a statistical technique that can be used to
measure and explore the variation among deferent types of variables.We
will use this technique to measure the variation among different types of
brands of Grape juice for paired comparison taste — testing experiment, in
which judges express their preferences for those brands presented to them
in pairs and in different order on a scale of 7-points.

A convenient way of tabulating the data obtained from the taste — testing
experiment is shown in table (1). Theoretical approach has been developed
for two — way Analysis of variance for paired comparisons experiment.

A practical example for taste-testing paired comparison experiment for 6
brands of Grape juice is given, were presented to 15 judges in the order (j,k)
and presented to another 15 judges in the order (j,k) and is analyzed by the
developed analysis of variance technique. There are significance differences
between the 6 brands of Grape juice. Order effect of presentation is not
significant here, which is an illustration of the consistency of the judges.
Rank method is used to decide which brand of Grape juice is the best brand.
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Pair Preference Scale |Total Mean Average Mean
j. K Score Preference |Preference
3 -2 -1 0 1 Xik _ M
K ,j 23 Xik
ij _ Mkj
in
A B 3 2 0 4 3 -3 -0.200 -0.7000
B,A |21 18 1.200 0.7000
1 2 0 0 2
73
A C 3 5 2 1 2 -14 -0.933 -0.7330
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CA |11 8 0.533 0.7330
1 2 2 1 3
4 2
A D 1 2 2 2 3 7 0.467 0.7335
D,A |23 -15 -1.000 -0.7335
2 5 2 2 2
20
AE 3 1 3 31 -3 -0.200 -0.2335
ELA |22 4 0.267 0.2335
2 2 2 11
61
A F 2 5 1 31 -9 -0.600 -0.4665
F, A 21 5 0.333 0.4665
2 2 1 2 3
21
B, C 1 1 1 3 2 12 0.800 0.7335
C,B 52 -10 -0.667 -0.7335
3 3 3 21
21
B, D 1 3 3 31 -8 -0.533 -0.8000
D,B |31 16 1.067 0.8000
1 1 1 1 4
34
B, E 1 1 2 2 3 11 0.733 0.7665
E,B 33 -12 -0.800 -0.7665
4 4 1 1 2
21
B, F 1 1 1 2 2 15 1.000 0.8665
F, B 53 -11 -0.733 -0.8665
4 3 1 31
21
C,D 3 3 2 2 2 -8 -0.533 -0.7330
D,C |21 14 0.933 0.7330
1 1 2 1 3
34
C E 1 1 3 21 12 0.800 0.8335
E,C 25 -13 -0.867 -0.8335
4 3 2 2 2
11
C,F 1 2 2 2 2 9 0.600 0.6335
F,C 21 -10 -0.667 -0.6335
3 3 3 1 3
11
D, E 1 2 2 3 2 6 0.400 0.4665
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E,D 23 -8 -0.533 -0.4665
3 2 2 4 2
11
D, F 1 1 2 6 2 3 0.200 0.2335
F,D 12 -4 -0.267 -0.2335
2 2 2 5 1
21
E,F 2 1 1 4 2 6 0.400 0.5000
F,E 23 -9 -0.600 -0.5000
4 2 2 1 1
------ 2 2
Total
Te
62 68 53 69 60
76 61

Lzl il oMo f Jsaall b A8 Y0 *
Ga pae JS(S)) daadil) da 0 Gl (S Laad (1) o) dsts laglaa g
roh LS5 (6) @by Aalaal) alasiindy elld g il 5 4 jlaall daaiall

E sl

S1=(-0.700 - 0.733 + 0.7335 - 0.2335 — 0.4665)/6 = - 0.23325

S,=(0.700 + 0.7335 - 0.800 + 0.7665 + 0.8665)/ 6 = 0.37775

S3=(0.733-0.7335-0.733 + 0.8335 + 0.6335)/ 6 = 0.12225
S4=(-0.7335+0.800 + 0.733 + 0.4665 + 0.2335)/6 = 0.24992

S5 =(0.2335 - 0.7665 — 0.8335 — 0.4665 + 0.500)/6 = - 0.22217

Se=(0.4665 — 0.8665 — 0.6335 — 0.2335 — 0.500)/ 6 = - 0.2945

¥8=0,j=12,3456.
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1) SSt, = 62(-3)?+68(-2)*+53(1)*+69(0)*+60(1)*+76(2)*+61(3)* = 1805
2) SSs; = 2(15)(6) [ (-0.23325) + ... + (-0.2945)" ] = 73.9072
3) SSxj = 15[(0.200)% + ... + (-0.600 )?] = 205.9417

4) SSmjk
5) SS'ij

(2) e ds
Tam 5 30l s (alal) el 53 -l (et ) 50a
Paired comparison Two- Analysis of Variance Table

2 (15) [ (-0.7)? +... + (0.5)* ] = 195.279
195.279 - 73.9072 =121.3718

Source of Variation S.Sclay yall D.F M.S|F — Ratio
Among brands
(main effect) | SSs; = 73.9072 (L —1)=5 MSS=14.7814 |MSS/MSE =
gl o 3.8824 **
Deviation from
Subtraction (L-1)(L-2)= |[MSy=6.0686 |MSy/MSE
il el SSy =121.3718 |20 = 1.5939 *
Average Mean
Preference SSmjy L(L-1)/2 =15 MSM= MSM/MSE
Jaaiill Jasi gie Jaxe| =195.2710 13.0186 =3.4194 **
Mean Order Effect
Gasi il il e 5| SSA =10.6627 | L(L-1)/2 =15 |MSD =0.7108 |MSD/MSE
- =0.1867 T
Mean Preference - MSx/MSE
b sia SSxix =|L(L-1) =30 =1.8030
Juadill 205.9417 MSx =6.864  |**
Error SSE L(L-1)(n-1) |MSE =SSE/
3 N E— =420 L(L-1)(n-1)
--------------------- SST = 3.8073
Total nL(L-1) = |-
S 450
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* Not Significant Gsas e« ** Highly Significant i s sixe

D.F of Mean preference + D.F of Error = D.F Total = 30 + 420 = 450
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Object Si= Score Rank
B 0.37775 1
D 0.24992 2
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