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APPENDIX 3A 

STATISTICAL ANALYSIS 

- b y -

J . T . H a r r i s 

For the purpose of s ta t i s t ica l analysis it was found possible to combine tables 
3.2 and 3 .9 , 3„3 and 3.10 f and 3.4 and 3 . 1 1 . Each combined table could then be 
subjected to a 3-factor analysis of var iance p rocedure . Each of the tables 3. 5, 3.6 
and 3.7 were subjected to a 2-factor analysis of var iance p rocedure . However the 
six tables analysed involved only eight main factors since one factor appeared in 
each of the six tables and another in each of the three combined t ab les . 

Tables 3.1 and 3.6 were excluded from the s ta t i s t ica l analysis since the factors 
involved would be covered by the above ana lyses . 

Since the original data was in percentage form it was considered appropria te 
to subject them to an angular t ransformat ion before proceeding with the ana lys i s . 
In addition a value of sixty was deducted from each value thus obtained so as to ease 
the subsequent numerical calculations without affecting the r e s u l t s . The figures so 
adjusted appear as the t ransformed values in the tables below. 

The procedure of analysis of var iance separa tes the total var iance into that 
contributed by the separa te fac tors . Using Snedecor ' s F test it is possible to 
determine whether the variat ion introduced by a given factor i s significantly different 
from sampling fluctuation . Where an F value reaches the 5% level of significance it 
is denoted by one s t a r , where it r eaches the 1% level it is denoted by two s t a r s , and 
where it reaches the 0.1% level it is denoted by th ree s t a r s . The th ree situations 
a re re fe r red to as significant, highly significant, and very highly significant, 
respect ively. Full detai ls of the procedure can be obtained in an appropria te 
s ta t is t ical handoook. 

The definitions of the symbols and their subscr ip ts appear in the tables where 
they a re first employed. A brief summary is given with each analysis and an 
overal l one is included at the end. 
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Tables 3.2 and 3. 9 

Percentage re t r ie ival for indexer; 
and technical 

T imes (mins.)(T) 

Method (M) 

U . D . C . 

M 
1 

ALPHA 

M 2 

FACET 

M 
3 

UNITERM 

M. 

Staff (S) 

Project (S^ 

Technical (S2) 

s 
1 

Sa 

S , 

S a 

S 
i 

s. 

16 

T 
1 

82 

84 

89 

81 

76 

62 

89 

85 

staff 
3 for 

12 

T
2 

80 

86 

85 

78 

79 

73 

85 

83 

sea rches 

8 

T , 

74 

78 

77 

74 

71 

66 

83 

73 

by project 

4 

T 
i 

77 

78 

85 

76 

71 

55 

88 

87 

Transformed Values 6.4 
4.9 

4 .2 
10.6 

-8.1 
0.7 

7.2 
10.6 

8.0 
3.4 

2.0 
7.2 

-1.3 
2.7 

5.6 
7.2 

2.0 
-0.7 

-C.7 
1.3 

-5.7 
-2.6 

-1.3 
5.6 

2.0 
1.3 

0.7 
7.2 

-12.1 
-2.6 

8.9 
9.7 

Means of T imes 

Ex. Facet 

Means of Staff 

Ex .Face t 

4.56 
7.32 

0.75 
3.03 

2 

4.35 
5.57 

^2 

3.16 
4.51 

3 

-0.26 
1.03 

A 

1.89 
4.97 

5 

-0.75 
-0.03 

Means of Methods 
M, 

2.61 

M a 
2.63 

M , 

-3.48 6.07 
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Analysis of Variance (Full) 

Source of Variance 

Main Effects 
M 
S 
T 

Interact ions 
M x S 
M x T 
S x T 

Residual 

Total 

Analysis of Variance (Ex. 

Source of Variance 

Main Effects 
M 
S 
T 

Interact ions 
M x S 
M x T 
S x T 

Residual 

Sum of Sqq. 

473.57 
58.32 

198.19 

110.43 
149.40 

26.27 

73.70 

1089.92 

Facet) 

Sum of Sqq. 

79.35 
16.58 

235.16 

84.61 
45.86 

9.55 

61.19 

D. of F . 

3 
1 
4 

3 
12 
4 

12 

39 

D. of F . 

2 
1 
4 

2 
8 
4 

8 

Variance 

157.86 
58.32 
49.55 

36.82 
12.45 

6.57 

6.14 

27.95 

Variance 

39.68 
16.58 
58.79 

42.31 
5.73 
2.39 

7.65 

Significance 

*# 

* 

Significance 

### 

** 

Total 532.30 29 18.36 

The full analysis of var iance table indicates that the M x T and the S x T 
var iances do not differ significantly from the res idua l . A new res idual var iance 
of 8.91 was thus possible by combining the t h r ee . Against this the M x S 
variance and the T variance were significant and highly significant respect ively . 
The M and S var iances a r e not significant when tested against the value for M x S. 

Since Facet appears to behave in a dist inctly different way from the other 
Methods the analysis was undertaken with i ts exclusion. Once again a new 
res idual combining the original and the M x T and the S x T var iances was 
possible and a value of 5.83 obtained for it . The conclusions however remain 
unchanged except for significance at a higher level . 



1 2ki 

T a b l e s 3 . 3 and 3 . 1 0 

P e r c e n t a g e r e t r i e v a l for i n d e x e r s for s e a r c h e s by p r o j e c t 

and t e c h n i c a l s taff 

I n d e x e r s 

Method (M) 

M f 

M 
2 

M 
3 

M 
4 

(I) 

Staff (S) 

S , 
S

2 

S 
i 

S * 

s 
1 

S 2 

s 
1 

s„ 

Hadlow 

* 1 

74 

81 

80 

76 

71 

63 

84 

78 

W a r b u r t o n 

X 2 

81 

77 

85 

70 

78 

69 

83 

85 

S h a r p 

h 
77 

83 

83 

78 

71 

64 

86 

82 

T r a n s f o r m e d V a l u e s 

-0.7 

4.2 

3.4 

0.7 

-2.6 

-7.5 

6.4 

2.0 

4.2 

1.3 

7.2 

•3.2 

2.0 

3.8 

5.6 

7.2 

1.3 

5.6 

5.6 

2.0 

-2 .6 

-6 .9 

8.0 

4 .9 

M e a n s of I n d e x e r s 

E x . F a c e t 

M e a n s of Staff 

1 

0.74 
2.67 

2 

2.56 
3.72 

I 
3 

2.24 
4.57 

Ex. F a c e t 

M e a n s of M e t h o d s 
M 

1 

2.65 

M 
2 

2.62 

3.15 
4 .56 

M 
3 

-3.57 

0.54 
2.74 

M 
4 

5.68 
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Analysis of Variance (Full) 

Source of Variance 

Main Effects 
M 
S 
I 

Interactions 
M x S 
M x I 
S x I 

Residual 

Sum of Sqq. 

271.57 
40.82 
15.16 

55.58 
19.99 

9.37 

D. of F . 

3 
1 
2 

3 
6 
2 

Variance 

90.52 
40.82 

7.58 

18.53 
3.33 
4.69 

Significance 

37.72 6.29 

Total 450.22 23 19.57 

Analysis of Variance (Ex .Facet) 

Source of Variance 

Main Effects 
M 
S 
I 

Interactions 
M x S 
M x I 
S x I 

Residual 

Sum of Sqq. 

37.21 
14.76 
10.87 

44.14 
2.86 
9.82 

D. of F . 

2 
1 
2 

2 
4 
2 

Variance 

18.61 
14.76 

5.43 

22.07 
0.71 
4.91 

Significance 

36.70 9.18 

Total 156.36 17 9.20 

The full analysis of var iance table indicates that a new res idual combining 
the original and the M x I and the S x I var iances is possible . Its value is 4.79. 
Against this the M x S variance is significant and the I variance not significant. 
The M and S var iances a re not significant in comparison with that of M x S. 

An analysis excluding Facet reveals the same conclusions with in this case 
a new residual of 4.94. 
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T a b l e s 3.4 and 3.11 

P e r c e n t a g e r e t r i e v a l a c c o r d i n g to sub jec t for a l l s e a r c h e s 

by p r o j e c t and t e c h n i c a l staff 

Subjec t (J) A e r o n a u t i c a l 

Me thod (M) Staff (S) J , 

ML 
' 1 

73 

77 

G e n e r a l 

79 

82 

M 79 

72 

84 

74 

M 70 

62 

77 

72 

M 82 

81 

82 

81 

T r a n s f o r m e d V a l u e s -1 .3 
2 .3 

2.7 
4.9 

2.7 
-1.9 

6.4 
-0.7 

-3.2 
-8.1 

1.3 
-1.9 

4.9 
4.2 

4.9 
4.2 

M e a n s of M e t h o d s 

M e a n s of Staff 

E x F a c e t 

M e a n s of Subje 

M 1 

1.9 

c t s 

M 2 

1.62 

2.30 
3.38 

M3 

-2 .97 

0.25 
2.00 

M 4 

4.55 

E x F a c e t 

i 

-0.17 
1.65 

2 

2.72 
3.73 
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Analysis of Variance (Full) 

Source of Variance 

Main Effects 
M 
S 
J 

Interact ions 
M x S 
M x J 
S x J 

Residual 

Sum of Sqq. 

117.20 
16.81 
33.34 

40.06 
15.42 

0.09 

2.23 

D. of F . 

3 
1 
1 

3 
3 
1 

3 

Variance 

39.07 
16.81 
33.64 

13.35 
5.14 
0.09 

00.74 

Significance 

? 

* 

Total 225.47 15 15.03 

Analysis of Variance (Ex. Facet) 

Source of Variance 

Main Effects 
M 
S 
J 

Interactions 
M x S 
M x J 
S x J 

Residual 

Sum of Sqq. 

20.87 
5.74 

13.02 

34.73 
7.42 
0.70 

D. of F . 

2 
1 
1 

2 
2 
1 

Variance 

10.44 
5.74 

13.02 

17.37 
3.71 
0.70 

Significance 

0.90 0.45 

Total 83.39 11 7.58 

The full analysis of variance indicates that the S x J var iance can be combined 
with that of the res idual to yield a new value of 0.58. Against this the M x J and 
the M x S var iances a re significant and highly significant respect ively. When the 
S variance is compared with the M x S variance it is not significant and s imi lar ly 
when the J value is compared with that of the M x J value. There is no way of 
telling whether the M value is significant. 

Once again an analysis excluding Facet was undertaken. A new residual as 
above was possible with a value of 0.53. Against this however the M x J variance 
was not significant so that a further new res idual of 1.80 was possible . The 
M x S and J var iances were significant in comparison with this value but the M 
and S var iances were not in comparison with the M x S value. 
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Percentage 

Documents (D) 

Method (M) 

M i 

M 2 

M 3 

M 4 

Transformed Values 

Means of Methods 

Means of Documents 

Table 

re t r i eva l according 

Analysis of Variance (Full) 

Source of Variance 

Main Effects 
M 
D 

Residual 

for sea rches 

1 - 6000 

D , 

64 

75 

70 

- 6.9 
0.0 

(- 7.1) 
- 3.2 

Mf Ma 

-2.10 2.77 

D 1 D * 

-4.30 0.82 

Sum of Sqq. 

72.67 
122.23 

17.77 

3 . 5 

g to indexinj 

by College 

y s u b -

staff 

6001 - 12000 

D 2 

74 

80 

74 

77 

-0.7 
3.4 

-0.7 
1.3 

M, 

-2.83 

D3 

3.37 

D. of F . 

3 
2 

6 

M4 

2.03 

•programme 

Variance 

24.2 
61.12 

2.96 

12001-18000 

E>3 

77 

82 

74 

86 

1.3 
4.9 

-0.7 
8.0 

Significance 

* 

Total 212.67 11 19.33 

The analysis revea ls that the D main effect i s highly significant and that of 
M significant. These re su l t s a re sufficiently s trong to requi re no modification 
ar i s ing from the use of an est imated value in cell D t , M3. Facet itself does 
not appear to behave in such a way as to demand any further analys is . 
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T a b l e 3 . 6 

P e r c e n t a g e r e t r i e v a l for s e a r c h e s by p r o j e c t staff in the 

t h r e e r o u n d s of t e s t i n g 

Round (R) 

Method (M) 

M2 

M 
3 

Transformed Values 

Means of Methods 

Means of Rounds 

Ex. Facet 

Analysis of Variance (Full) 

Source of Variance 
Main Effects 

M 
R 

Residual 

1 

Ri 

78 

83 

73 

78 

2.0 
4.9 

-1.3 
2.0 

M t 

0.67 

V 
1.90 
2.97 

Sum of Sqq. 

72.89 
37.25 

M2 

4.43 

J3 

2 

R* 

74 

78 

69 

81 

-0.7 
2.0 

-3.8 
4.2 

M , 

-0.80 

R a 

0.42 
1.83 

. of F . 

3 
2 

M 4 

5.03 

Variance 

24.30 
18.63 

3 

R 3 

76 

84 

79 

87 

0.7 
6.4 
2.7 
8.9 

R , 
4.67 
5.33 

Significance 

* 

22.76 3.79 

Total 132.90 

Analysis of Variance (Ex .Facet) 

Source of Variance 
Main Effects 

M 
R 

11 12.08 

Sum of Sqq. 

33.61 
19.14 

D. of F . 

2 
2 

Variance 

16.81 
9.57 

Significance 

Residual 19.37 4.84 

Total 72.12 9.01 

In the full analysis the main effect M is significant but the R effect falls just 
short of it. When Facet is excluded neither main effect reaches significance. 
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T a b l e 3 . 7 

P e r c e n t a g e r e t r i e v a l by s e a r c h i n g for p r o j e c t s taff in f i r s t 

two r o u n d s of t e s t i n g 

P e r s o n s (P) 

Method (M) 

M 1 

M a 

M , 
M 4 

T r a n s f o r m e d V a l u e s 

M e a n s of M e t h o d s 

M e a n s of P e r s o n s 

W a r b u r t o n 

77 
80 
74 
83 

1.3 
3.4 

-0.7 
5.6 

M, 

0.67 

Ex F a c e t 

A n a l y s i s of V a r i a n c e (Fu l l ) 

S o u r c e of V a r i a n c e 
M a i n E f f ec t s 

M 
P 

Res idua l 

P 1 

2.40 
3.43 

Sum of Sqq. 

78.17 
4.47 

20.21 

Had low 

Pa 

75 
84 
71 
78 

0 
6.4 

-2 .6 
2.0 

M, 

3.70 

2 

1.45 
2.80 

D . of F . 

C l e v e r d o n 

P 3 

76 
77 
70 
82 

0.7 
1.3 

-3 .2 
4.9 

M 3 

-2 .10 

P 3 

0.92 
2.30 

V a r i a n c e 

26.06 
2.24 

3.37 

M 4 

4.17 

S ign i f i cance 

T o t a l 102.85 11 9.35 

A n a l y s i s of V a r i a n c e (Ex F a c e t ) 

S o u r c e of V a r i a n c e 
M a i n E f f ec t s 

M 
P 

R e s i d u a l 

Sum of Sqq. 

21.67 
1.94 

19.34 

D . of F . 

2 
2 

4 

V a r i a n c e 

10.83 
0.97 

4 .83 

S ign i f i cance 

T o t a l 42 .94 8 5.37 

In t he full a n a l y s i s t he P v a r i a n c e can be c o m b i n e d wi th t he r e s i d u a l to g ive a new 
r e s i d u a l of 3 . 08 . A g a i n s t t h i s t h e m a i n effect i s h igh ly s i g n i f i c a n t . T h e e x c l u s i o n of 
F a c e t g i v e s r i s e to a s i t u a t i o n w h e r e M i s not s i g n i f i c a n t . 
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Whilst different values for the res idual t e r m s a re obtained in the different 
analyses clo^e agreement is seen to exist between those of the full 2-factor 
analyses and between two of the full 3-factor ana lyses . The same applies , but 
with a higher value for the residual , in situations where Facet is excluded. The 
behaviour of the combined tables 3.4 and 3.11 appears in cer ta in r e spec t s to be 
out of keeping with that of the others and so the conclusions of i ts analysis needs 
to be t reated with a certain amount of rese rva t ion . 

The values obtained general ly for the res idual a re high and well above those that 
would a r i s e from binomial variat ion alone. A large amount of extraneous variat ion 
is present and it is against this almost ent i re ly that the contributions of the various 
factors have to be judged. 

There a re amongst the eight factors considered some whose contribution is not 
significantly different from that of the res idua l . These a r e Pe r sons represent ing 
different s ea rches , Indexers , and Rounds of tes t ing. Documents introduces very 
significant variation with seemingly a s trong correla t ion between success and 
document numbering. There also appears to be a significantly bet ter response with 
General subjects as with Aeronautical ones . 

Time itself is a significant factor but the mode of i ts behaviour is seen to be 
pecul iar . The values for 4 minutes a r e higher general ly than those for 8 minutes 
especial ly when Facet is excluded. This suggests the need for further investigation. 

The contributions of Method and Staff a re significant by way of interact ion and in 
o rde r to study the behaviour of these more closely the averages of Method and Staff 
for the three combined studies a re recorded below. The order ing has been al tered to 
rank favourably for Pro jec t . 

Time 

Indexers 

Subject 

Project 
Technical 

Project 
Technical 

Project 
Technical 

Uniterm 
6.62 
5.52 

6.67 
4.70 

4.90 
4.20 

Alpha. 
5.52 

-0.26 

5.40 
-0.17 

4.55 
-1.30 

U . D . C . 
1.40 
3.82 

1.60 
3.70 

0.70 
3.10 

Facet 
-0.88 
-6.08 

-1.07 
-6.07 

-0.95 
-5.00 

It will be observed that the resu l t s for Technical a r e more varied than those for 
Pro jec t . Fo r both Uniterm is the most and Facet the least favourable. However 
the lead of Project for Uniterm is not so great as that for Face t . Next to Uniterm 
for Project comes Alphabetical. The difference is smal l and the actual values 
seem slightly higher than those of Uniterm for Technical . In the third place for 
Pix>ject comes U . D . C . but it is n e a r e r to Facet than it is to Alphabetical . The 
second place for Technical is held by U.D. C. and this is fairly close to Uni term. 
The r eve r sa l of the ranking of Alphabetical and U . D . C . is very interes t ing - the 
difference between them for Project and for Technical appears significantly the 
same . Whilst Facet holds fourth position for Technical the difference between it 
and Alphabetical is relat ively grea t . 




