Solutions: Network Data & Manipulations

1)  Transform the network below into (a) an adjacency matrix, (b) an adjacency lists and (c) arc lists.
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Adjacency matrix for Q1                    Adjacency List
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Arc List:

  1   2

  1   5

  1  10

  3   4

  4   2

  4   5

  5   1

  6   9

  6  10

  7   6

  7   8

  7   9

  9   6

  9   8

 10   1

 10   6

2) Transform the following into drawings:

a) 

b) 

[image: image7.png]



3) PAJEK

a) Small network by hand.

a. Image:

[image: image2.png]eople’jwmis884\homework\h12anet (6) -[o) x|
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b. .NET file (See solutions page)

b) Random Network

[image: image3.png]~=lolx|





c) Reading Ready-made File

[image: image4.png]~=lolx|





Friendship appear to fall mainly within grade, with freshmen (the red-orange to the left above) being somewhat separated from the rest.

4) UCINET

a) Hand-typed:

DISPLAY

--------------------------------------------------------------------------------

Width of field:               MIN

# of decimals:                MIN

Rows to display:              all

Columns to display:           all

Row partition:                

Column partition:             

Input dataset:                C:\Program Files\Ucinet 5\DataFiles\h1_2a

     1 2 3 4 5 6

     - - - - - -

  1  0 1 0 1 1 0

  2  1 0 1 0 1 0

  3  0 1 0 0 0 1

  4  0 1 0 0 1 1

  5  1 1 0 1 0 0

  6  0 0 0 1 1 0

----------------------------------------

Running time:  00:00:01

Output generated:  18 Dec 02 16:40:32

Copyright (c) 1999-2000 Analytic Technologies

Netdraw Image (if you went to NETDRAW in V6)

[image: image5.png]



b) Create a random network (here I used density = .3)

RANDOM NUMBERS

--------------------------------------------------------------------------------

Prob. distribution:           Binomial

Random seed:                  5326

Diagonal valid?:              No

                       1 1 1 1 1 1 1 1 1 1 2

     1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0

     - - - - - - - - - - - - - - - - - - - -

  1    1 0 0 0 0 1 0 0 1 0 0 0 0 1 0 1 0 1 0

  2  1   0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 1 1 1

  3  1 1   0 0 0 0 1 0 1 0 0 0 0 1 1 0 1 1 1

  4  0 1 0   0 0 0 0 1 0 0 1 1 1 0 0 0 1 0 1

  5  0 0 0 0   0 0 1 0 0 1 0 0 0 0 0 0 1 1 1

  6  0 0 0 1 0   0 0 0 0 0 0 1 0 0 0 0 1 0 1

  7  1 1 0 1 0 1   0 0 0 1 1 1 1 0 0 0 1 1 0

  8  0 1 0 1 0 0 0   1 0 1 1 0 0 0 0 0 0 0 0

  9  1 0 0 0 0 0 0 0   0 1 1 0 0 1 1 1 0 0 1

 10  0 0 0 0 0 0 0 0 0   0 0 0 0 0 0 0 1 0 1

 11  0 1 0 0 0 0 0 0 0 0   0 0 0 0 0 0 0 0 0

 12  0 0 0 0 0 1 0 0 0 1 1   1 0 1 0 0 0 0 1

 13  1 0 1 0 0 0 0 0 0 0 0 0   1 0 1 0 0 1 1

 14  0 0 1 0 0 0 0 0 0 0 0 0 0   0 0 1 0 0 0

 15  0 1 1 1 0 1 0 0 1 0 1 1 0 0   0 0 1 0 1

 16  1 1 0 0 1 0 0 0 1 0 1 0 1 0 0   0 0 1 1

 17  0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0   0 1 0

 18  0 0 0 1 0 0 0 0 0 0 1 0 1 0 0 0 0   0 0

 19  0 1 0 1 0 1 0 1 0 0 0 0 0 1 0 0 0 1   0

 20  0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1  

Matrix of random values saved as dataset Random

----------------------------------------

Running time:  00:00:19

Output generated:  18 Dec 02 16:44:59

Copyright (c) 1999-2000 Analytic Technologies

c) Reading data.  

The assignment asks you to generate a grade to grade mixing matrix.  This would look like:

Reduced BlockMatrix

      1  2  3  4  5  6

     -- -- -- -- -- --

  1  52  5  1  1  0  0

  2   8 33  9  0  1  1

  3   0 10 70  1  4  1

  4   0  0  3 30 10  0

  5   1  0  2  7 43  4

  6   0  0  1  0  2  5

5) SAS IML

a) A program for the drawing in (1) above:

Proc iml;

mat={ 0 1 0 0 1 0 0 0 0 1,
0 0 0 0 0 0 0 0 0 0,
0 0 0 1 0 0 0 0 0 0,
0 1 0 0 1 0 0 0 0 0,
1 0 0 0 0 0 0 0 0 0,
0 0 0 0 0 0 0 0 1 1,
0 0 0 0 0 1 0 1 1 0,
0 0 0 0 0 0 0 0 0 0,
0 0 0 0 0 1 0 1 0 0,
1 0 0 0 0 1 0 0 0 0};

mattrib mat format = 1.0; /* tell sas to print the matrix with only 1 digit per number, makes it easier to read */

print mat;

quit;

Program for identifying proportion symmetric for each actor in network 1 above:

Proc iml;

mat={ 0 1 0 0 1 0 0 0 0 1,
0 0 0 0 0 0 0 0 0 0,
0 0 0 1 0 0 0 0 0 0,
0 1 0 0 1 0 0 0 0 0,
1 0 0 0 0 0 0 0 0 0,
0 0 0 0 0 0 0 0 1 1,
0 0 0 0 0 1 0 1 1 0,
0 0 0 0 0 0 0 0 0 0,
0 0 0 0 0 1 0 1 0 0,
1 0 0 0 0 1 0 0 0 0};

mattrib mat format = 1.0; 

print mat;

sym = mat+mat`;

mattrib sym format=1.0;

print sym;

propsym = mat[,+] / (sym=2)[,+];

print propsym;

quit;

b) Create a random network:

Program:

Proc IML;

   blank=j(20,20,0); 

rannet = ranbin(blank,1,.2);

mattrib rannet format=1.0;

print rannet;

rannet = rannet - diag(rannet);

print rannet;

quit;

(output will differ slightly)

c) Read in ready-made data. (The program runs as written, simply turn in the output).  It should look like:

          The SAS System     21:44 Wednesday, August 26, 2009   1

                                     The CONTENTS Procedure

    Data Set Name        WORK.MATRIX                               Observations          71

    Member Type          DATA                                      Variables             72

    Engine               V9                                        Indexes               0

    Created              Wednesday, August 26, 2009 09:44:49 PM    Observation Length    576

    Last Modified        Wednesday, August 26, 2009 09:44:49 PM    Deleted Observations  0

    Protection                                                     Compressed            NO

    Data Set Type                                                  Sorted                NO

    Label

    Data Representation  WINDOWS_32

    Encoding             wlatin1  Western (Windows)

                               Engine/Host Dependent Information

           Data Set Page Size          16384

           Number of Data Set Pages    4

           First Data Page             1

           Max Obs per Page            28

           Obs in First Data Page      12

           Number of Data Set Repairs  0

           File Name                   C:\SAS Temporary Files\_TD1316\matrix.sas7bdat

           Release Created             9.0101M3

           Host Created                XP_PRO

                           Alphabetic List of Variables and Attributes

                   #    Variable    Type    Len    Format    Informat    Label

                   1    VAR0        Char      8    $8.       $8.         VAR0

                   2    VAR1        Num       8    BEST8.    BEST8.      VAR1

                   3    VAR2        Num       8    BEST8.    BEST8.      VAR2

                   4    VAR3        Num       8    BEST8.    BEST8.      VAR3

                   5    VAR4        Num       8    BEST8.    BEST8.      VAR4

                   6    VAR5        Num       8    BEST8.    BEST8.      VAR5

                   7    VAR6        Num       8    BEST8.    BEST8.      VAR6

                   8    VAR7        Num       8    BEST8.    BEST8.      VAR7

                   9    VAR8        Num       8    BEST8.    BEST8.      VAR8

                  10    VAR9        Num       8    BEST8.    BEST8.      VAR9

                  11    VAR10       Num       8    BEST8.    BEST8.      VAR10

                  12    VAR11       Num       8    BEST8.    BEST8.      VAR11

                  13    VAR12       Num       8    BEST8.    BEST8.      VAR12

                  14    VAR13       Num       8    BEST8.    BEST8.      VAR13

                  15    VAR14       Num       8    BEST8.    BEST8.      VAR14

                  16    VAR15       Num       8    BEST8.    BEST8.      VAR15

                  17    VAR16       Num       8    BEST8.    BEST8.      VAR16

                  18    VAR17       Num       8    BEST8.    BEST8.      VAR17

                  19    VAR18       Num       8    BEST8.    BEST8.      VAR18

                  20    VAR19       Num       8    BEST8.    BEST8.      VAR19

                  21    VAR20       Num       8    BEST8.    BEST8.      VAR20

                  22    VAR21       Num       8    BEST8.    BEST8.      VAR21
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                                     The CONTENTS Procedure

                           Alphabetic List of Variables and Attributes

                   #    Variable    Type    Len    Format    Informat    Label

                  23    VAR22       Num       8    BEST8.    BEST8.      VAR22

                  24    VAR23       Num       8    BEST8.    BEST8.      VAR23

                  25    VAR24       Num       8    BEST8.    BEST8.      VAR24

                  26    VAR25       Num       8    BEST8.    BEST8.      VAR25

                  27    VAR26       Num       8    BEST8.    BEST8.      VAR26

                  28    VAR27       Num       8    BEST8.    BEST8.      VAR27

                  29    VAR28       Num       8    BEST8.    BEST8.      VAR28

                  30    VAR29       Num       8    BEST8.    BEST8.      VAR29

                  31    VAR30       Num       8    BEST8.    BEST8.      VAR30

                  32    VAR31       Num       8    BEST8.    BEST8.      VAR31

                  33    VAR32       Num       8    BEST8.    BEST8.      VAR32

                  34    VAR33       Num       8    BEST8.    BEST8.      VAR33

                  35    VAR34       Num       8    BEST8.    BEST8.      VAR34

                  36    VAR35       Num       8    BEST8.    BEST8.      VAR35

                  37    VAR36       Num       8    BEST8.    BEST8.      VAR36

                  38    VAR37       Num       8    BEST8.    BEST8.      VAR37

                  39    VAR38       Num       8    BEST8.    BEST8.      VAR38

                  40    VAR39       Num       8    BEST8.    BEST8.      VAR39

                  41    VAR40       Num       8    BEST8.    BEST8.      VAR40

                  42    VAR41       Num       8    BEST8.    BEST8.      VAR41

                  43    VAR42       Num       8    BEST8.    BEST8.      VAR42

                  44    VAR43       Num       8    BEST8.    BEST8.      VAR43

                  45    VAR44       Num       8    BEST8.    BEST8.      VAR44

                  46    VAR45       Num       8    BEST8.    BEST8.      VAR45

                  47    VAR46       Num       8    BEST8.    BEST8.      VAR46

                  48    VAR47       Num       8    BEST8.    BEST8.      VAR47

                  49    VAR48       Num       8    BEST8.    BEST8.      VAR48

                  50    VAR49       Num       8    BEST8.    BEST8.      VAR49

                  51    VAR50       Num       8    BEST8.    BEST8.      VAR50

                  52    VAR51       Num       8    BEST8.    BEST8.      VAR51

                  53    VAR52       Num       8    BEST8.    BEST8.      VAR52

                  54    VAR53       Num       8    BEST8.    BEST8.      VAR53

                  55    VAR54       Num       8    BEST8.    BEST8.      VAR54

                  56    VAR55       Num       8    BEST8.    BEST8.      VAR55

                  57    VAR56       Num       8    BEST8.    BEST8.      VAR56

                  58    VAR57       Num       8    BEST8.    BEST8.      VAR57

                  59    VAR58       Num       8    BEST8.    BEST8.      VAR58

                  60    VAR59       Num       8    BEST8.    BEST8.      VAR59

                  61    VAR60       Num       8    BEST8.    BEST8.      VAR60

                  62    VAR61       Num       8    BEST8.    BEST8.      VAR61

                  63    VAR62       Num       8    BEST8.    BEST8.      VAR62

                  64    VAR63       Num       8    BEST8.    BEST8.      VAR63

                  65    VAR64       Num       8    BEST8.    BEST8.      VAR64

                  66    VAR65       Num       8    BEST8.    BEST8.      VAR65

                  67    VAR66       Num       8    BEST8.    BEST8.      VAR66

                  68    VAR67       Num       8    BEST8.    BEST8.      VAR67

                  69    VAR68       Num       8    BEST8.    BEST8.      VAR68
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                                     The CONTENTS Procedure

                           Alphabetic List of Variables and Attributes

                   #    Variable    Type    Len    Format    Informat    Label

                  70    VAR69       Num       8    BEST8.    BEST8.      VAR69

                  71    VAR70       Num       8    BEST8.    BEST8.      VAR70

                  72    VAR71       Num       8    BEST8.    BEST8.      VAR71
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                                       The FREQ Procedure

                                                     Cumulative    Cumulative

                   grade    Frequency     Percent     Frequency      Percent

                   ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

                       7          15       21.13            15        21.13

                       8          13       18.31            28        39.44

                       9          16       22.54            44        61.97

                      10          10       14.08            54        76.06

                      11          13       18.31            67        94.37

                      12           4        5.63            71       100.00
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                                       GRADE GRPMAT

                                          12      0 0 0 0 0 1

                                           7      1 0 0 0 0 0

                                           9      0 0 1 0 0 0

                                           7      1 0 0 0 0 0

                                          10      0 0 0 1 0 0

                                           9      0 0 1 0 0 0

                                           8      0 1 0 0 0 0

                                          10      0 0 0 1 0 0

                                          11      0 0 0 0 1 0

                                           7      1 0 0 0 0 0

                                           8      0 1 0 0 0 0

                                          11      0 0 0 0 1 0

                                           8      0 1 0 0 0 0

                                          10      0 0 0 1 0 0

                                           8      0 1 0 0 0 0

                                           8      0 1 0 0 0 0

                                           8      0 1 0 0 0 0

                                          10      0 0 0 1 0 0

                                           9      0 0 1 0 0 0

                                           7      1 0 0 0 0 0

                                           8      0 1 0 0 0 0

                                           8      0 1 0 0 0 0

                                          11      0 0 0 0 1 0

                                           8      0 1 0 0 0 0

                                           9      0 0 1 0 0 0

                                           9      0 0 1 0 0 0

                                           7      1 0 0 0 0 0

                                          11      0 0 0 0 1 0

                                           9      0 0 1 0 0 0

                                          10      0 0 0 1 0 0

                                           8      0 1 0 0 0 0

                                          11      0 0 0 0 1 0

                                           7      1 0 0 0 0 0

                                           9      0 0 1 0 0 0

                                          11      0 0 0 0 1 0

                                          11      0 0 0 0 1 0

                                          11      0 0 0 0 1 0

                                          10      0 0 0 1 0 0

                                          10      0 0 0 1 0 0

                                           9      0 0 1 0 0 0

                                           9      0 0 1 0 0 0

                                           7      1 0 0 0 0 0

                                          10      0 0 0 1 0 0

                                          10      0 0 0 1 0 0

                                           7      1 0 0 0 0 0

                                           7      1 0 0 0 0 0

                                           9      0 0 1 0 0 0

                                           9      0 0 1 0 0 0

                                          11      0 0 0 0 1 0

                                          11      0 0 0 0 1 0

                                           8      0 1 0 0 0 0
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                                       GRADE GRPMAT

                                          12      0 0 0 0 0 1

                                           9      0 0 1 0 0 0

                                           9      0 0 1 0 0 0

                                          10      0 0 0 1 0 0

                                           7      1 0 0 0 0 0

                                           7      1 0 0 0 0 0

                                           9      0 0 1 0 0 0

                                           7      1 0 0 0 0 0

                                          11      0 0 0 0 1 0

                                           9      0 0 1 0 0 0

                                           7      1 0 0 0 0 0

                                          12      0 0 0 0 0 1

                                           7      1 0 0 0 0 0

                                           8      0 1 0 0 0 0

                                           9      0 0 1 0 0 0

                                          11      0 0 0 0 1 0

                                          11      0 0 0 0 1 0

                                           7      1 0 0 0 0 0

                                           8      0 1 0 0 0 0

                                          12      0 0 0 0 0 1

                                             MIXMAT

                                        7   8   9  10  11  12

                                   7   52   5   1   1   0   0

                                   8    8  33   9   0   1   1

                                   9    0  10  70   1   4   1

                                   10   0   0   3  30  10   0

                                   11   1   0   2   7  43   4

                                   12   0   0   1   0   2   5

                                            MIXMAT2

                                        7   8   9  10  11  12

                                   7   52   5   1   1   0   0

                                   8    8  33   9   0   1   1

                                   9    0  10  70   1   4   1

                                   10   0   0   3  30  10   0

                                   11   1   0   2   7  43   4

                                   12   0   0   1   0   2   5

                                      210 195 240 150 195  60

                                      195 156 208 130 169  52

                                      240 208 240 160 208  64

                                      150 130 160  90 130  40

                                      195 169 208 130 156  52

                                       60  52  64  40  52  12

