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For a limited  time,  the  Kansas  Survey  will make  available  the progra,in deck of punched  cards for the  price of

$2 . 00 .

Table 1. --Listing of nomenclature .

M                 =   number of columns.

N                  =   number  of rows.

I                   =   row index.

J                   =   column index.

K                 =   dummy column index for comparison with J.

ISUM          =   number of matches minus number  of mismatehes.

S(K)             =   floating point equivalent of IsuM.

T(K)            =   Coefficient of association or  simple matching coefficient.    K is incremented from J =  1 to M

and is punched for each value of J from  1  to  M.    Diagonal values  are  set  equal to  1. 0000.

IZ(K)           =   inputdatafoundononecard,   K=1,   2 ,...,   M.

ID(J, K)      =   data matrix stored in core of computer;  the  1's have been converted to  -1  and the 2's to +1.

Table 2 . --FORTRAN 11  statements in MATCH-COEFF program.

PREPARATION    OF     MATRIX    OF    COEFFICIENTS    OF     ASSOCIATION    OR     SIMPLE
MATCHING    COEFFICIENTS
ROGER    L.     KAESLER.     FLOYD    W.     PRESTON.     AND    DONALD     I.     GOOD

UNIVERSITY    OF     KANSAS
LAwf}ENCE.     KANSAS

PROGRAM     REQUIRES     DATA    AS     IZ(I.K)     WHERE     ELEMENTS    ARE     2     FOR    PROPERTY

08    CONDITION     PRESENT    AND     1     FOF`     PROPERTY    OR     CONDITION    ABSENT.
THESE    2S    AND     IS    ARE    CONVERTED     TO     +1     AND    -1      JN     THE    COMPUTER.

OUTPUT      IS    THE     ASSC)CIATION     0R    MATCHING    COEFFICIENT     MATRIX.         OUTPUT
IS     NOT      IN    MATRIX     FORM    BECAUSE     THE     SIZE    OF     THE    MATRIX     MAY    EXCEED

THE    CAPACITY     OF     THE    TABULATOR.         THE    MATRIX     IS     A    SYMMETRICAL    M.M

MATRIX     WITH     M     EOUAL    TO     THE     NUMBEP    OF    COLUMNS     IN    A    a-TYPE    STUDY.
FOR     NUMEBICAL     TAXONOMY     WORK     COLUMNS     I    OTuS.     Flows     =    CHARACTERS.
Fof`    ECOL06lcAL    WORK.     COLUMNS     =     STATIONS.     ROWS    =    SPECIES.

NUMBER    0F     COLUMNS.
NUMBER     OF     RC)WS.
ROW     INDEX.

CC)LUMN      INDEX.



DIMENSION     ID(70.70).      IZ(70).     S(70).     T(70)

10     READ     11.M.N

11     FORMAT(lox.12.2X.12)
12     AN=     N

13     ANI=     1./AN
40    DO    1401=    I.N.I
60    READ    61.      (IZIKl.     K=     1.tJl.U
6|     FOPMAT(lox.     Toll)
90    D0130    J=    1.M.1

loo    IF    (IZ(j}-I)     Ilo.Ilo.120`
110     ID(1,J)=    -1
115     GC)     TC)     130

120     ID'I,J)=     1
130     CONTINUE
140     CONTINUE

AT     THIS     POINT     1     AND    -1     HAVE     BEEN     SuBSTITUTED     FOR    VALUES     0F
2     AND     I      IN     THE    CORE.

150    PuNCH    151
151     FORMAT(22X.36HTABLE    OF     COEFFICIENTS    0F     ASSOCIATloN//)
160    DC)     290     J=     1.M.1
Ilo    DO    270    K=    1.M.1
loo     lsuM=    0
190    lF     (J-K)     ZOO.    260.    270
ZOO    DO     2201=     1.N.1
210     ISUM=     ISuM    +     ID(I.J)*[D(I.K)
220    CONTINUE
230     S(K)=     [Sl/M
240    T(K)=     O.5*S(K)*ANl     +    0.5
250    GO    TO    270
260    TIK)=     1.0000
270    CONTINUE
280    PUNCH    281.    J
281     Fof"AT(12X.12HROW     NUMBEf}     =.13)
285     PUNCH    286.      lT(K).     K=     J.M.1)
286    FORMATl10X.10F7.4)
290    CONTINUE
300    GO    TO    10

END

SAMPLE  PROBLEM

In an area being investigated ecologically,  samples were obtained at 5  stations.   Six ostracode  species were found

in the  Samples,  but not all were present at  each  station.   Using  2  for  ''ostracode present" and 1  for  "ostracode absent, "

the data are:

Station                                         1                               2                               3                              4                              5

ftyecies

1

2

3

4

5

6

21

21

21

21

21

12

12

22

21

11

12

22

Here  M  =  5,   N  =  6.



Figure  1.    Flow  chart of MATCH-COEFF program.



Using MATCH-COEFF to  find coefficients  of association,  the  input  is:

Cintput from the  computations  is:

TABLE     OF     COEFFICIENTS    OF     ASSOCIATION

flow     NUMBEfi     =         1

i.0000    0.0000       .6666       .3333       .5000
ROW     NUMBEP     =         2

1.0000       .3333       .6666       .5000
ROW     NUMBEQ     =         3

1.0000       .3333       .5000
ROW     NUMBER      =         4

I,0000       .5000
ROW     NUMBER     =         5

1 ' 0000

Thus  sample  1  is most  closely related  to  sample 3  (Sam =  0.6666);  sample  2  is related  to  sample 4 to the  same

degree.    Samples  1  and 2  have  a  coefficient of association of 0. 0000 and are thus alike in none of the respects for which

they are being tested,   i. e. ,  presence  of the  six  ostracode  species.    Sample  5  has a coefficient of  association of 0. 5000

with every  Sample  in the  study.

NOTES  FOR  PROGRAM  USER

I.     The  Simple  matching coefficient  requires data reduced to 2  states.    Examples of possible uses might

be:

a.    species present  or  absent  in a  sample.

b.   heavy mineral present or absent.

c.    producing well or dry hole.

d.    limestone or  sandstone.

2.     The first card is a parameter card giving M and N.

3.     To  save  space on the  Input card,  2  is used for a property or condition present,  1 for property or

condition absent.    These values are converted to  1  and -1  respectively by the computer.

4.     Data must be of the form ID(I,J).    For example,  IIX3,5)  is the  2 or  1 value for the third  species

Of the fifth  Sample  (the value  of ID(3, 5)  is 2  in the  sample problem).



5.     Output  iB of two types.    First,  a card is punched telling what  row of the matching  coefficient matrix

is to be punched next.    This number will  range from  1 to M.    Second,   cards with  simple matching

coefficients are punched with ten coefficients per  card.    The  coefficient  T(K)  is punched with K

increasing from J  (the  row number,  where  T(K)  =  1. 0000)  to M.    Only that part of the matrix which

lies above the main diagonal  is punched.

6.     Because of the  size  of the matrix and the  capacity of the  cards,  output  is not  in matrix form.

7.     Interpretation of the  simple  matching coefficient matrix by itself is difficult.    The output from

this program is in proper format to be used as  input to a clustering program;  however,  before the

data can be  clustered the  J cards must be  removed  (see  item  5 above) .

8.     Data which  show no change of state  along a row,  that  ig,  which contain all  l's or all 2's  in one  row,

shculd not be used.

9.     decisions  on  similarity and differences among  samples  should be based on as many characters

as possible---preferably  35  or more.

10.     Cards for this program must be punched  in the following format  (the  symbolism below refers to

FORMAT statements of FORTRAN 11):

a.    parameter card:    lox,12,  2X,12

b.    input data  card:   lox,   7011

a.    output coefficient  card:    lox,10F7.4

11.     The program  is written to accommodate  a 70 by 70 data iriatrix.    Any  smaller  size could be used;

a larger  size could be used only by changing the dimension statement and  statement 61  and

recompiling.

12.     Computation of a  70 by 70  matrix takes about one  hour.
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KANSAS GEOLOGICAL  SURVEY  COMPUTER  PROGRAM
THE  UNIVERSITy  OF  KANSAS,   LAWRENCE

PROGRAM ABSTRAC T

Title  (If subroutine  state  in title):

Coefficient of Association (Match-Coeff)

Computer..                  IBM  1620

Programming  language:

mte:    September 27,1963

Author,  organization:        Roger  L.  Kaesler,   Department  of Geology,

Direct  inquiries to:

The Umversity of Kansas;  Flo d W.  Preston and

Itonald Good,  Kansas Geological  furve

rfusas Geolog ical Survey,  The Univel`sity of Kansas

Name:        Daniel  F.  Merriam

Purpose/description:        Program  compares 2 to 70

Address:     Kansas Geological  Survey,   The UniverBit

Kansas,    Lawrence,  Kansas

samples on which 2 to  70 variables have been recorded.    Onl

categories  (e.g. ,  +,   -;  or present,  absent;  . . . )  are permitted for each variable.    The  coefficient of association is

calculated for each possible  sample-to-sample comparison.    ThiB coefficient is the fraction Of the variables in a

air which have  identical  "states"  or values.

Mathematical  method:      Not aoolicable

Restrictions,  range:

not be equal.

Maximum  of 70  samples and 70 variables. Number of  samples and nulnber  Of variables need

Storage  requirements:     Program and data occupy approximately 70 percent of the memory  apace of a 60K
position)    IBM  1620.

Equlpment  specifications:

Memory  20K

Automatic  divide:      Yes     x           No

Other  special  features  required

Indirect addressing:    Yes       x          No

Additional  remarks  (include at author' s discretion:    fixed/float,   relocatability,  optional:  rurming time,  approximate

number  of times  run  successfully`   programming  hours)

I  hour of machine time.

le x 36  variable data matrix re







flow    NUMBER    =
1.0000       .8421

.7105       .5789

.6052       .7368

.8157       .7631

.7|05       .7368
T89l,        ,T89l+

•8157       .7894
ROW    NUMBER     I

I.OOOO        .ei57
•6315       .7631
•6842       .5789
.7105        .7631
•6842       .6842
.7894       .7631
6842

f`OW     NUMBER     =

1.0000       .8421
•8421        .7894
•7631       .6578
•8421        .8684
•8684       .9210
•9473       .9210
ROW     NUMBER     =

1.0000       .7105
.7894       .6578
.6052       .7368
.7631        .7105
•8684       .8157
•8684       .6157
ROW     NUMBEB      =

1.0000       .6315
•5789       .5789
.6578       .7368
.6315       .7368
•6842       .7894
.6315       .7631
RC)W     NUMBEfi      =

1.0000       .5263
•7368       .6578
•6315        .7631
•7368       .7631
•8421       .7894
•8157       .7894
ROW     NUMBER     =

1.0000       .7368
•7105       .6842
.657a       .5789
•9526       .5000
.5263       .5789
•5263       .5526


