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Suggested applying technique ( VAS ) for an Ordinal Category Data that
could be transformed to quantitative measurement in Linear
Discriminant analysis
( With application )
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(Abstract);

The research aimed to building a linear Discriminant function to classified
the new individual through using two techniques , namely ( Original Data )
which depends on the whole data in the estimating the model function and by (
Cross — Validation ) which avoidance the observation that should be under
identification in the building process and these was achieved by applying two
methods :

The First : Known by Conventional method , which might be confront the
cases of included one ( or more ) categories variables (Ordinal Scale)
measurement in the discriminate variables set that should be followed the
multivariate normal distribution , and that surely causes increasing error of the
classification in the
Discriminant function .

The Second : By estimation of the category response for these variables
through using the suggested method known Visual Analogue Scales - (VAS) ,
which depends on the transformation the categories data that could be
transformed to the interval scale .

The superior conclusions that were obtained is the increasing of the
coincidence ratio of classification of the new observation when included in the
creating model and it was clearly decreased in the avoided state through
applying the conventional technique ( before applying the transformation
process — VAS ) and to perfect coincidence state for the classify the new
observation when that observation included in the creating model after applying
the transformation process to the category data that could be transformed and
that was achieved by (VAS) . In addition to that relativity decreasing in the
coincidence state when the avoided the new observation in the creating model
process which indicate a highly importance for the transformation process
through decreasing the classification error according to presented the
multivariate normal distribution assumption and it's the most important
assumptions that should be available in applying the linear Discriminant
function .
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Discriminant
Highest Group Scores
Case Actual | Predicted | P(D>d|G=g)
Number Group Group p df P(G=g | D=d) Function 1
Original 1 0 0 .184 1 .999 -2.678
2 1 o* .297 1 635 -.304
3 0 0 918 1 .969 -1.451
4 0 0 228 1 537 -.143
5 1 1 .943 1 .967 1.252
6 0 0 526 1 .831 -714
7 1 1 .881 1 .944 1.030
8 0 0 118 1 .999 -2.913
9 1 1 524 1 .830 .542
10 1 1 770 1 .981 1.472
11 0 0 411 1 753 -.526
12 1 1 688 1 .985 1.581
13 0 0 .335 1 .996 -2.312
14 1 1 485 1 .807 482
15 0 0 .816 1 .978 -1.581
16 1 1 .946 1 867 1.247
17 1 1 .050 1 1.000 3.140
18 1 1 .333 1 679 212
19 1 1 .033 1 1.000 3.313
20 1 1 415 1 757 .364
21 0 0 .983 1 .959 -1.327
22 0 0 400 1 .995 -2.190
23 0 1™ .288 1 625 A17
24 0 0 .303 1 997 -2.378
25 1 1 .566 1 .990 1.753
26 1 1 .705 1 .904 .801
27 1 1 720 1 .984 1.538
28 0 0 .360 1 707 -.433
29 1 1 465 1 794 449
30 0 0 315 1 .659 -.344
For the original data, squared Mahalanobis distance is based on canonical functions.
For the cross-validated data, squared Mahalanobis distance is based on observations.
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————
Discriminant
Highest Group Scores

Case Actual | Predicted P(D>d | G=g)

Number Group Group P df P(G=g | D=d) Function 1
Crggs-valida 1 0 0 774 6 .999
ted 2 1 0* 515 6 866

3 0 0 456 6 .952

4 0 1 .559 6 673

5 1 1 125 6 .938

6 0 0 A21 6 .591

7 1 1 .053 6 .859

8 0 0 109 6 1.000

9 1 0* .003 6 699

10 1 1 .905 6 976

11 0 1*4  .030 6 730

12 1 1 430 6 .981

13 0 0 270 6 997

14 1 1 .656 6 721

15 0 0 .298 6 .964

16 1 1 AT4 6 950

17 1 1 .318 6 1.000

18 1 0* .097 6 713

19 1 1 113 6 1.000

20 1 0™ .085 6 579

21 0 0 961 6 .949

22 0 0 .975 6 995

23 0 14 .196 6 .946

24 0 0 .886 6 .997

25 1 1 .870 6 .989

26 1 1 .082 6 .759

27 1 1 .235 6 977

28 0 1 .060 6 .745

29 1 0*4 .056 6 536

30 0 1*1 383 6 .569

** Misclassified case
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For the original data, squared Mahalanobis distance is based on canonical functions.
For the cross-validated data, squared Mahalanobis distance is based on observations.

a. Cross validation is done only for those cases in the analysis. In cross validation, each case is
classified by the functions derived from all cases other than that case.




Discriminant
Highest Group Scores
Case Actual | Predicted P(D>d | G=g)
Number Group Group p df P(G=g | D=d) Function 1
Original 1 0 0 1133 1 1.000 -3.369
2 1 1 .099 1 .587 -.016
3 0 0 .806 1 .999 -2.113
4 0 0 .229 1 872 -.663
5 1 1 .950 1 .998 1.697
6 0 0 467 1 973 -1.140
7 1 1 597 1 1.000 2.162
8 0 0 407 1 1.000 -2.697
9 1 1 150 1 .749 .195
10 1 1 689 1 .991 1.234
11 0 0 .221 1 .864 -.644
12 1 1 643 1 1.000 2.097
13 0 0 132 1 1.000 -3.373
14 1 1 T77 1 .999 1.918
15 0 0 .384 1 1.000 -2.738
16 1 1 746 1 .999 1.958
17 1 1 .091 1 1.000 3.324
18 1 1 488 1 .976 .940
19 1 1 .057 1 1.000 3.541
20 1 1 .854 1 .999 1.818
21 0 0 719 1 .992 -1.507
22 0 0 .369 1 1.000 -2.766
23 0 0 .169 1 .789 -.493
24 0 0 639 1 1.000 -2.337
25 1 1 670 1 .990 1.208
26 1 1 .829 1 995 1.418
27 1 1 614 1 1.000 2.139
28 0 0 .391 1 .958 -1.010
29 1 1 .261 1 .900 511
30 0 0 .566 1 .984 -1.294
For the original data, squared Mahalanobis distance is based on canonical functions.
For the cross-validated data, squared Mahalanobis distance is based on observations.
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Discriminant
Highest Group Scores

Case Actual | Predicted | P(D>d]|G=g)

Number Group Group p df P(G=g | D=d) Function 1
Crosg-valid 1 0 0 667 6 1.000
ated 2 1 0% .486 6 645

3 0 0 406 6 .999

4 0 0 752 6 .817

5 1 1 131 6 .996

6 0 0 215 6 A1

7 1 1 .069 6 1.000

8 0 0 .058 6 1.000

9 1 0* .014 6 .964

10 1 1 .896 6 .987

1 0 0 122 6 529

12 1 1 .394 6 .999

13 0 0 211 6 1.000

14 1 1 100 6 .999

15 0 0 .280 6 1.000

16 1 1 412 6 .999

17 1 1 .322 6 1.000

18 1 1 .041 6 .865

19 1 1 .086 6 1.000

20 1 1 .015 6 997

21 0 0 .984 6 .990

22 0 0 .973 6 1.000

23 0 1" 129 6 674

24 0 0 .900 6 .999

25 1 1 T77 6 .985

26 1 1 .097 6 .986

27 1 1 .350 6 1.000

28 0 0 .057 6 767

29 1 0* .017 6 656

30 0 0 491 6 .965

For the original data, squared Mahalanobis distance is based on canonical functions.
For the cross-validated data, squared Mahalanobis distance is based on observations.

** Misclassified case

a. Cross validation is done only for those cases in the analysis. In cross validation, each case is

classified by the functions derived from all cases other than that case.




