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1 Introduction
Application DCORR calculates d-correlations for variables with different scale types and performs principal components analysis to derive an ordination of variables. The method is described in detail in Podani J. & S. Bagella:  Correlating variables with different scale types:  a new framework based on matrix comparisons. Submitted. This manual describes the technical details and basic input-output operations. DCORR.EXE and this manual are obtained after decompressing the contents of DCORR.ZIP. System requirement: WINDOWS 7 or later. 

2 Input-output window
After clicking the program icon, an input-output window appears on the screen:
[image: Graphical user interface, text, application, email

Description automatically generated]
The first entry is the filename for input data, then the user enters 1 if Gower dissimilarities between objects are to be calculated as well, or 0 otherwise. Then, the calculations start and numerical results are written into the output window. Its contents may be saved as a text file when the program stops. 

3 Input data
The input data file is an ASCII TXT file containing input parameters and the raw data matrix. Its contents are as follows:
row 1: any text, up to 80 characters
row 2: two integer values, n (no of objects, rows), m (no of variables, cols)
            (note that this is transpose of the matrix as treated in the paper, for technical reasons)
row 3: parameters identifying scale types of variables, m integers given in the same order as 
            the variables in the data:
            1 = nominal, arbitrary coding 1,2,3,4...
            2 = nominal (0) plus ordinal nn measure
           3 = nominal (0) plus ordinal rel. rank diff
           33 = nominal (0) plus interval
           34 = nominal (0) plus circular
           4 = ordinal nn from nonranked data
           5 = ordinal relative rank differences from nonranked data
           6 = circular    
           7 = interval/ratio
 row(s)4-: maximum values of circular variables, if present
            each value should be given in a new line
last part: data matrix. each row of the data mtx starts in a new line and may be continued in further lines if necessary. values may be separated by space, linefeed or tab. Note that all variables must be scaled so that all values are positive, except the 0 nominal state for        scale types 2, 3, 33, and 34. For these four types, at least one 0 must appear in the data. Missing or unknown scores are allowed, these are coded as -1. 
Example for 12 objects and seven variables, presented in file F.TXT :          
ARTIFICIAL PLANT TRAIT DATASET 
12  7
7	5	3	6	1	4	3
8
2	1	9	5	1	1	1
3	3	8	6	2	3	1
4	2	7	6	2	2	2
7	4	8	4	1	3	4
10	5	7	6	1	1	3
13	6	6	3	1	2	4
17	8	4	3	2	2	3
21	7	3	2	1	3	4
25	9	0	7	3	1	0
33	10	0	2	3	3	3
44	11	3	8	3	2	5
52	12	1	1	3	1	6
 
4 Contents of the printed output
4.1 Full d-correlation matrix, dissimilarity and squared distances
  D-CORRELATION MATRIX 
 
  ROW    1
   1.0000    .8408   -.6185    .3820    .3734   -.1630    .4602
  ROW    2
    .8408   1.0000   -.6457    .3907    .4026   -.0442    .4273
  ROW    3
   -.6185   -.6457   1.0000    .3973    .0936    .0918   -.3566
  ROW    4
    .3820    .3907    .3973   1.0000    .1455    .0222    .2644
  ROW    5
    .3734    .4026    .0936    .1455   1.0000   -.1181    .1506
  ROW    6
   -.1630   -.0442    .0918    .0222   -.1181   1.0000   -.0363
  ROW    7
    .4602    .4273   -.3566    .2644    .1506   -.0363   1.0000
 
  DISSIMILARITY (1-RHO) MATRIX 
 
  ROW    1
    .0000    .1592   1.6185    .6180    .6266   1.1630    .5398
  ROW    2
    .1592    .0000   1.6457    .6093    .5974   1.0442    .5727
  ROW    3
   1.6185   1.6457    .0000    .6027    .9064    .9082   1.3566
  ROW    4
    .6180    .6093    .6027    .0000    .8545    .9778    .7356
  ROW    5
    .6266    .5974    .9064    .8545    .0000   1.1181    .8494
  ROW    6
   1.1630   1.0442    .9082    .9778   1.1181    .0000   1.0363
  ROW    7
    .5398    .5727   1.3566    .7356    .8494   1.0363    .0000
 
  SQUARED DISTANCES MATRIX 
 
  ROW    1
  0.0000000E+00  0.1473491E+01  0.5126332E+02  0.8381900E+01  0.1968440E+02
  0.3640440E+02  0.6431043E+01
  ROW    2
  0.1473491E+01  0.0000000E+00  0.5148395E+02  0.7460228E+01  0.1827273E+02
  0.3408001E+02  0.6558962E+01
  ROW    3
  0.5126332E+02  0.5148395E+02  0.0000000E+00  0.6974521E+01  0.2209620E+02
  0.2697757E+02  0.4722958E+02
  ROW    4
  0.8381900E+01  0.7460228E+01  0.6974521E+01  0.0000000E+00  0.1868750E+02
  0.1786750E+02  0.8450118E+01
  ROW    5
  0.1968440E+02  0.1827273E+02  0.2209620E+02  0.1868750E+02  0.0000000E+00
  0.3508000E+02  0.2150711E+02
  ROW    6
  0.3640440E+02  0.3408001E+02  0.2697757E+02  0.1786750E+02  0.3508000E+02
  0.0000000E+00  0.3375927E+02
  ROW    7
  0.6431043E+01  0.6558962E+01  0.4722958E+02  0.8450118E+01  0.2150711E+02
  0.3375927E+02  0.0000000E+00

4.2 PCA results
NUMBER OF POSITIVE EIGENVALUES =     6

   SUM OF POSITIVE EIGENVALUES =       0.70596350E+01

   EIGENVALUES
  0.2926E+01  0.1462E+01  0.1046E+01  0.8347E+00  0.6407E+00
  0.1513E+00 -0.5964E-01

   EIGENVALUES AS PERCENT
       41.44       20.70       14.81       11.82        9.07
        2.14



   COMPONENT CORRELATIONS 


  VARIABLE   1
        .938        .006       -.019        .005       -.195
       -.293
  VARIABLE   2
        .936        .011        .078        .126       -.225
        .250
  VARIABLE   3
       -.646        .771       -.081       -.025        .079
       -.025
  VARIABLE   4
        .361        .827        .203       -.328       -.223
        .026
  VARIABLE   5
        .434        .418       -.435        .619        .261
        .001
  VARIABLE   6
       -.166        .081        .864        .466        .029
       -.040
  VARIABLE   7
        .638        .024        .236       -.331        .654
        .012
 STOP

5 Saved output
The output files have the following default names
MATRIX.DIS upper semimatrix plus diagonal of the Gower dissimilarity matrix. This file is ready to input to SYN-TAX 2000 to perform ordination and cluster analysis of objects.  
SEMIMATRIX FROM ARTIFICIAL PLANT TRAIT DATASET                                                     
   12
.000000  .374069  .000000  .303956  9.871800E-02  .000000  .353372  .336446  .384337  .000000  .218707  .416066  .257608  .312703  .000000  .373473  .499404  .426660  .162958  .226195  .000000  .524493  .364710  .291966  .404204  .377215  .241246  .000000  .599000  .582073  .566472  .245628  .451722  .139812  .300481  .000000  .497486  .575798  .471642  .622811  .386967  .501123  .463720  .543850  .000000  .706844  .570870  .587015  .467507  .615121  .417247  .334732  .317117  .343534  .000000  .775309  .686954  .614210  .636222  .556602  .473264  .465101  .390595  .258136  .275504  .000000  .857143  .911645  .753187  .789485  .638436  .540813  .532650  .543857  .301123  .404957  .138977  .000000

LOADS.TXT component loadings for the variables for max. 10 dimensions. Tis file is ready to input to SYN-TAX 2000 to display the ordination graphically

PCA loadings from  ARTIFICIAL PLANT TRAIT DATASET                                                     
   7  6
   .938213  5.583537E-03 -1.871158E-02  4.752699E-03 -.195232 -.292602
   .935545  1.120272E-02  7.844052E-02  .126384 -.225349  .250228
  -.645592  .771198 -8.140031E-02 -2.488741E-02  7.870400E-02 -2.541760E-02
   .361199  .827361  .203498 -.327867 -.222670  2.555985E-02
   .433609  .418437 -.435405  .619305  .260582  6.656641E-04
  -.166177  8.121187E-02  .863718  .466164  2.905201E-02 -4.046914E-02
   .638081  2.409584E-02  .235773 -.331320  .653632  1.217413E-02


6 Plotting PCA ordination
The ORDIN module of the SYN-TAX 2000 package may be used to display the PCA ordination of variables. This package may be downloaded from http://podani.web.elte.hu/SYN2000.html
Select the “Draw simple scattergram” option from the Graphics menu or click the “Draw scattergram from file” icon (leftmost among the active colored icons):
[image: Graphical user interface, text, application

Description automatically generated]
then select the input file (default name: LOADS.TXT) and the label file, if any. For the example above, the label file has the following contents:
7 labels
LeafArea
FlSequence
Light
Exposition
FlColor
SeedSize
Moisture

The graphical result is displayed in a new window:
[image: A picture containing text

Description automatically generated]
By clicking the right mouse over the gaphics, a pop-up menu appears with plenty of options for modifying, saving, printing, resizing or copying the image. 
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