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Two FORTRAN II Programs for the Univariate and Bivariate Analysis

of Morphometric Data

Abstract

Two computer programs, written in FORTRAN II for the

IBM 7094, perform univariate and bivariate analyses of

morphometric data and plot bivariate scatter diagrams of

pairs of data. Basically, the programs are designed to process

arrays in which rows (up to 100) represent specimens and

columns (up to 52) represent measured and computed

variables. Alternatively, an input array may represent a single

organism, for example a coiled snail or a segmented arthro-

pod, with the rows representing, respectively, individual

whorls or segments. A high degree of adaptability to differ-

ent kinds of problems is achieved because of the numerous

control cards which specify input and output format, table

headings, and column numbers of variables on which opera-

tions are to be performed.

Program devices allow for the elimination of zeroes rep-

resenting missing data and for the conversion of selected

columns to logarithms to the base 10. The computed uni-

variate statistics include the maximum, minimum, observed

range, arithmetic mean, standard deviation, standard error

of the mean, and coefficient of variation. Bivariate statistics

include the correlation coefficient, slopes and intercepts of

either regression lines or the reduced major axis, coefficients

of relative dispersion, and factors for the computation of

confidence intervals. Finally, the programs plot selected

pairs of data on bivariate scatter diagrams and furnish the

end points for the plotting of regression lines or reduced

major axes.

Introduction

Morphometry, or the measurement of form, is becoming in-

creasingly important in the study of fossil and living orga-

nisms. The uses and limitations of univariate and bivariate

techniques in the analysis of morphometric data in paleon-

tology have been summarized by Imbrie ( 1956) , and the ap-

plication of such analytic techniques in zoology has been de-

scribed by Simpson, Roe, and Lewontin (1960).

In paleontology, it is often necessary to deal with fragmen-

tary specimens in order to obtain samples (groups of speci-

mens) which are large enough to be statistically treated. If

the missing data are represented by zeroes, these zeroes must

be eliminated from any statistical analysis. Furthermore, if

the data are transformed to logarithms, a zero representing

the logarithm of one to the base ten must be treated statis-

tically and must therefore be differentiated from a zero

representing missing data.

Examples of other operations which may be required in

morphometric work are as follows:

1. Subtract the thickness of a measuring platform from

a measurement where, in order to obtain the measurement,

this thickness had to be included.

2. Convert certain measurements, which are invari-

ably in ocular micrometer units, to millimeters.

3. Convert certain measurements, which are in ocu-

lar micrometer units only when the specimen is small, to

millimeters.

4. Compute the cross-sectional area of a muscle or liga-

ment, where such an area can be approximated by a sim-

ple formula, e.g., the area of a circle or a triangle.

5. Compute measurements which are the sums or dif-

ferences of other measurements.

6. Convert any or all measurements to logarithms.

7. Compute ratios of one measurement to another.

8. Arrange data in order of decreasing size of one of the

measurements and /or preserve the order of specimens in the

input.

1
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9. Construct bivariate scatter diagrams of ratios and

compute regression lines or lines of best lit.

The programs described here, for use on the IBM 7094,

perform all of these operations. In addition, they punch out

the final measurements and ratios and print out the statistics

listed in Table 1

.

Table 1.—Symbols and Formulae for Statistics Computed by Data Assembly and Analysis (DASAN)
(x or y = any variate; *see section on statistics)

Statistics

Univariate Statistics

Number of non-zero values or pairs of values

Maximum value

Minimum value

Observed range

Arithmetic mean

Standard deviation

Standard error of the mean

Coefficient of variation

Bivariate Statistics (Routine #1)

Correlation coefficient

Slope of reduced major axis

Standard error of A

(/-intercept of reduced major axis

Coefficient of relative dispersion from reduced major axis

Arithmetic mean of y

Arithmetic mean of ,v

Ordinate of point at which reduced major axis crosses

maximum value of .v on scale of a plot printed by

VPLOT
Ordinate of YMAX 1 in scale-units of a plot printed by

VPLOT
Ordinate of y-intercept in scale-units of a plot printed

by VPLOT

Bivariate Statistics (Routine #2)

Correlation coefficient

Slope of regression of y on x

Y-intercept of regression of )' on .v

Slope of regression of x on y

X-intercept of regression of .v on y

Standard error of estimate in y direction

Standard error or estimate in .v direction

Coefficient of relative dispersion from regression of v on x

Standard error of D(Y.X)

Output
Symbol
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Table 1.—Symbols and Formulae for Statistics Computed by Data Assembly and Analysis (DASAN)
(x or y = any variate; *see section on statistics)

Statistics

Coefficient of relative dispersion from regression of x on y

Standard error of D(X.Y)

Factor for computing a confidence interval of A(YX)*

Factor for computing a confidence interval of B(Y)*

Factor for computing a confidence interval of A(XY)*

Factor for computing a confidence interval of B(X)*

Output
Symbol
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DASAN: Description of Program

Construction and Handling of Arrays.—The construction

and handling of arrays by DASAN is illustrated in Figure 1.

Note that the input, referred to as the univariate input array,

contributes to and becomes part of a univariate output array.

The latter consists of the univariate input array plus any-

new variables, other than ratios, which are computed from

the input variables. All of the variables represented in the

univariate output array may therefore not be univariate

in a mathematical sense, but they serve here as the data for

a statistical analysis which yields the univariate statistics

listed in the introduction. The bivariate array consists only

of form ratios, which are computed from pairs of variables

drawn from the univariate output array.

In each of the three arrays, the first variable (first column)

consists of specimen identification numbers, with the re-

maining variables consecutively numbered from left to right

beginning with variable No. 2.

In the schematic problem illustrated in Figure 1, the uni-

variate input array, containing a column of specimen num-

bers {a) and five columns of measurements (b through /),

becomes a subarray (
A ) within the univariate output array.

Two of the original variables, d and /, are modified so that

and

d'=
10.18

f'=f-9.45

where 10.18 and 9.45 are constants specified on control cards.

Four new subarrays have been generated and included

in the univariate output array. The subarray B contains two

variables, g and h, where

b . c

g=

and

h= d' . e

These are special computations made possible by the inser-

tion of special statements in DASAN, as described in a fol-

lowing section. Subarray C consists of variables generated

by subtracting one of the variables in the preceding columns

from another. Let us suppose that here

and
i=b-e

i=b-f

Subarray D consists of variables generated by adding any

two of the variables in the preceding columns. For example,

k=e+h

Subarray E consists of the logarithms (base 10) of variables

in the preceding columns. For example,

l=logMb
and

m=logioe

Univariate statistics for all of the variables (except for

the specimen identification numbers) in the univariate out-

put array are computed. Both univariate and bivariate

statistics are computed for the variables in the bivariate

array.

In addition to the bivariate statistics which are computed

for each variable (ratio) in the bivariate array, an option

exists whereby a bivariate analysis of x and y transformed

to logarithms (base 10) may be performed for certain

columns, the column numbers of which are specified on a

control card. Let us suppose that in the sample problem

illustrated in Figure 1 a control card specifies that the

variables comprising the ratios appearing in columns 2, 3,

5, 6, and 8 in the bivariate array are to be transformed to

logs for an additional bivariate analysis. These statistics ap-

pear in Array IV. The wavy lines beneath the ratios f'/c,

j/d', and l/m mark those variables which were not desig-

nated for logarithmic transformation and for which the

bivariate statistics from Array III are merely repeated (with

the exception of the coordinates of the end points of the

lines of best fit or regressions, which have been altered and

are no longer valid )

.

In the bivariate array for this same sample problem, the

ratio l/m is the ratio of one log (log b) to another (log c)

.

Such ratios which are constructed from variables previously

transformed to logarithms in the univariate output array

cannot be processed to yield correct univariate and bivariate

statistics. These invalid statistics are indicated by a wavy line

in Arrays II and III. Note that correct bivariate statistics

for this same ratio (log b /log c) appear under bjc in

Array IV.

If the horizontal dimension of an output array exceeds

the width of standard output paper, the array must be

broken into segments, each of which can be printed on the

computer paper. This has been done in the sample output

(see listing of sample output)

.

Flow of Control.—The flow of control through DASAN is

schematically represented in Figure 2, and the main steps

followed by the program during an execution involving all

subroutines are listed below:

DASAN (main)

1. Control cards, variable formats, and data are read in.

2. Subroutine RAWTAB is called if so indicated by

option.
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Subroutine RAWTAB

Each of the following steps in RAWTAB is optional,

depending upon values on control cards.

3. A read-in constant is subtracted from certain col-

umns of variables, the column numbers of which are speci-

fied on control cards. The results replace the original values.

4. Certain variables, the column numbers of which are

specified on control cards, are divided by a read-in constant.

The results replace the original values.

5. If so indicated by signals on each data card, certain

data cells, the column numbers of which are specified on

control cards, are divided by a read-in constant. The results

replace the original values.

6. Special variables are computed (e.g., the areas of

muscle attachments) . The results are new columns of vari-

ables which are added to the original data array.

7. Certain variables, specified on control cards, are sub-

tracted from certain other variables, also specified on control

cards. The results are new columns of variables added to

the univariate input array.

8. Same as Step 7, but involving the addition of vari-

ables.

9. Certain variables, specified on control cards, are con-

verted to logarithms to the base 10. The logs are added to

the univariate input array as columns of new variables.

10. Control is returned to the main program.

DASAN (main)

11. Subroutine XRATIO is called, if so indicated by

option.

Subroutine XRATIO

12. Ratios are computed and entered in a new array.

The column numbers of variables comprising the ratios are

specified on control cards.

13. Control is returned to the main program.

DASAN (main)

14. If so indicated by option, subroutine XPUNCH is

called.

Subroutine XPUNCH

15. The univariate output array is punched onto cards

according to format specified on control cards.

16. Control is returned to the main program.

DASAN (main)

17. If so indicated by option, the first page of the

univariate output array is printed with no change in the

order of specimens in the input deck.

18. Subroutine UNIVAR is called.

Subrout'.ne UNIVAR

19. Univariate statistics are computed from the vari-

ables which are to appear on one page of output.

20. The univariate statistics are printed out below the

page of the univariate output array.

21. Control is returned to the main program.

DASAN (main)

22. If no more univariate output pages remain to be

printed, the option to proceed to the first page of bivariate

output is interrogated. If more pages of the univariate

output array remain to be printed, the next page is printed

out, followed by a call to UNIVAR and printing out of

the univariate statistics as in Steps 17 through 21.

23. If so indicated by option, the first page of the

bivariate array is printed out, with no change in the order

of specimens in the input deck.

24. Subroutine UNIVAR is called.

Subroutine UNIVAR

25. Univariate statistics are computed from the bivari-

ate variables on a page of output.

26. The univariate statistics are printed out below the

page of the bivariate array.

27. Control is returned to the main program.

DASAN (main)

28. Subroutine BIVAR is called.

Subroutine BIVAR

29. Bivariate statistics are computed for the ratios ap-

pearing on one page of the bivariate array.

30. The bivariate statistics are printed out below the

univariate statistics.

31. Bivariate statistics for log]0y and log10 ;c are com-

puted for any or all of the ratios, as instructed by control

cards.

32. The bivariate statistics of the log data are printed

out below the bivariate statistics of the non-log data.

33. Control is returned to the main program.

DASAN (main)

34. The number of bivariate output pages is checked.

If more remain to be printed, Steps 23 through 33 are re-

peated.
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Figure 2.—Simplified block diagram showing the flow of control through DASAN and the major output options. The abbreviations UV and BV
refer, respectively, to the univariate output array and the bivariate array. A and B indicate points between which flow lines cannot be conven-

iently drawn.
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35. If no more bivariate output pages remain, the op-

tion to print all data in order of decreasing values of one

of the variables, the column number of which is indicated

on a control card, is interrogated. If so indicated, Steps 17

through 34 are repeated (flow returns to connecting point

A in Figure 2) with an option to print the bivariate array

in order of decreasing values of a specified variable replac-

ing the option referred to in Step 23.

36. If more data decks remain to be processed, control

is passed back to Step 1 (connecting point B in Figure 2)

with the reading in of new Group-II control cards (see sec-

tion on input data preparation) and data. Otherwise the

execution is completed.

Computation Time.—The test run of DASAN (binary)

on the IBM 7094, which used the input and furnished the

output listed and described in following sections, analyzed

12 specimens, with 28 variables in the input array, 36 vari-

ables in the univariate output array, and 42 variables in

the bivariate array, in 52 seconds.

Core Space.—DASAN in its present form approaches the

maximum storage allowed in the IBM 7094. Increasing the

dimensions so that up to 150 rather than only 100 speci-

mens can be included in a sample resulted in an overlap

of COMMON and PROGRAM storage areas. The maxi-

mum capacity of the program ( in terms of numbers of speci-

mens) which can be reached through redimensioning is

therefore between 100 and 150.

Listing of FORTRAN II Statements in DASAN

c

c

c

c

c

c

c

DASAN (MAIN ROUTINE)
PROGRAM FOR THE ASSEMBLY AND ANALYSIS OF MORPHOMETRIC DATA

THOMAS R. WALLER, DEPT. OF PALEOBIOLOGY, SMITHSONIAN INSTITUTION
FEBRUARY 6, 1967

DIMENSION ANAME(21) ,FMT1(60) ,FMT2(60) ,FMT3(60) ,FMT4(60) ,FMT5(60) . DMAIN
1FMT6 ( 60 ) , FMT7( 60 ) , FMT8 ( 96 ) , IDADDl( 30 ) , IDADD2 ( 30 )'

, IDGLAS ( 30 ) , IDL0G( DMAIN
230 ) , IDMIN( 30 ) , IDMTR1 ( 30 ) , IIMTR2 ( 5 ) , IDSUBT( 30 ) , INDXBV( 80 , 4) , MMTRNS ( DMAIN
3100 , 5 ) , RATI0( 100 , 56 ) , RAW( 100 . 53 ) , SPMAX( 53 ) , TEMPI ( 53 ) , TEMP2 ( 56 ) , DMAIN
4VNAME(10,24),SLGMIN(53) DMAIN

1

2

3
4

5

COMMON K, RAW, NLOG,NTRNS, GLASS, OCULAR, NGLASS , IDGLAS ,NMMTRN, IDMTR1 , DMAIN 6

1IDMTR2 , NSUB , IDMIN, IDSUBT , NADD , IDADD1 , IDADD2 , IDL0G , NBIVAR , FMT8 , FMT2DMAIN 7

2, FMT3,FMT6,FMT7,SPMAX, RATIO, INDXBV, MMTRNS, SLGMIN,NBVT DMAIN 8

READ INPUT TAPE 5,34,
READ INPUT TAPE 5,36.
IF (NGLASS)30,56,55

55 READ INPUT TAPE 5,36,
56 IF (NMMTRN)30,58,57
57 READ INPUT TAPE 5,36,
58 IF (NTRNS)30,60,59
59 READ INPUT TAPE 5,36,
60 IF (NSUB)30,62,6l
61 READ INPUT TAPE 5,36,

READ INPUT TAPE 5,36
62 IF (NADD)30,64,63
63 READ INPUT TAPE 5,36,

READ INPUT. TAPE 5,36
64 IF (NLOG)30,66,65
65 READ INPUT TAPE 5,36
66 READ INPUT TAPE 5,36

NDATA , L , NUVT0T , NBVTOT , NRTAB , NRAT
NGLASS , NMMTRN , NTRNS , NSUB , NADD , NLOG

( IDGLAS ( J ) , J=l , NGLASS

)

(IDMTRI(J) , J=l, NMMTRN)

( IDMTR2 ( J ) , J=l , NTRNS

)

(IDMIN(J).J=1,NSUB)
( IDSUBT ( J ),J=1, NSUB)

(IDADD1(J),J=1,NADD)
(IDADD2(J),J=1,NADD)

(IDL0G(J),J=1,NL0G)
NUVAR,NPAGE1

DMAIN 9

DMAIN 10
DMAIN 11
DMAIN 12

DMAIN 13
DMAIN 14
DMAIN 15
DMAIN 16
DMAIN 17
DMAIN 18
DMAIN 19
DMAIN 20
DMAIN 21
DMAIN 22
DMAIN 23
DMAIN 24
DMAIN 25
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READ INPUT TAPE 5, 36 ,NBIVAR,NPAGE2

IF (NBVTOT) 30, 68, 67

67 NBVT = NBVTOT - 1

READ INPUT TAPE 5, 36 , ( ( INDXBV( I , J) , J=l ,k ) , 1=1 ,NBVT)

68 NPTOT = NPAGE1 + NPAGE2

READ INPUT TAPE 5, 37, ( ( VNAME( I , J) , J=l

,

2k ) , 1=1 , NPTOT)

READ INPUT TAPE 5, 36 ,NEMT1 ,NFMT2 ,NFMT3 ,NFMT** ,NFMT5 ,NFMT6 ,NFMT7 ,

1NFMT8
KK = 12 * NFMT1
READ INPUT TAPE 5 , 37, (FMTlC I) , 1=1 ,KK)

KK = 12 * NFMT2
READ INPUT TAPE 5, 37 , (FMT2( I) , 1=1, KK)

KK = 12 * NFMT3
READ INPUT TAPE 5 , 37 , ( FMT3( I) , 1=1 ,KK)

KK = 12 * NFMTif

READ INPUT TAPE 5,37, (FMT if (I) ,
I=1,KK)

KK = 12 * NFMT5
READ INPUT TAPE 5, 37, (FMT5( I) , 1=1 ,KK)

KK = 12 * NFMT6

READ INPUT TAPE 5,37 FMT6(l),I - 1,KK)

KK = 12 * NFMT7

READ INPUT TAPE 5,37, (FMT7(l), I - 1,KK)

KK = 12 * NFMT8

READ INPUT TAPE 5,37,FMT8(l),I=l,KK)

READ INPUT TAPE 5,FMT2, (SPMAX( J) . J=1,NUVT0T)

READ INPUT TAPE 5,FMT2, (SLGMLN(J), J-l,NUVTOT)

1 R^AD INPUT TAPE 5;38,PUNCH,VnU^,WRTTE2,RITHTl,RITHT2,N0RDER

READ INPUT TAPE 5,37,ANAME

READ INPUT TAPE 5,39,GI^SS,OOTLAR,ISIDE,K

IF (NTRNS)30,U6,U7

1*6 READ INPUT TAPE 5,FMT1, ((RAW(I, J), J=1,L),I-1,K

2*7 READ°INPUT TAPE 5,FMT1, ((MORNS (I, J)i J=1,NTRNS), (RAW(l, J)
,
J=1,L),

1=1, K)
51 IF (NRTAB)30,^9,^8
1*8 CALL RAWTAB (L,NSPCMP)

1+9 IF (NRAT)30,50,52

52 CALL XRATIO (NBVT)

50 IF (PUNCH) 30, 3,2

2 CALL XPUNCH (NUVTOT,NBVTOT, PUNCH)

1

3 IF (WRTTEl)30,llA
1+ NPTEMP = 1

NPTOT =

NV1 = 2

NV2 = NUVAR
WRITE1 =0.

5 IF (NPAGE1 - NPTEMP)12,6,6

DMAIN 26
DMAIN 27
DMAIN 28
DMAIN 29
DMAIN 30
DMAIN 31

DMAIN 32
DMAIN 33
DMAIN 3k
DMAIN 35
DMAIN 36
DMAIN 37
DMAIN 38
DMAIN 39
DMAIN kO
DMAIN kl
DMAIN kZ
DMAIN 1*3

DMAIN 1+1+

DMAIN 1*5

DMAIN k6

DMAIN i+7

DMAIN 1*8

DMAIN k9

DMAIN 50

DMAIN 51

DMAIN 52

DMAIN 53
DMAIN 5k

DMAIN 55

DMAIN 56

DMAIN 57
IDMAIN 58

DMAIN 59
DMAIN 60

DMAIN 61

DMAIN 62

DMAIN 63

DMAIN 6k

DMAIN 65

DMAIN 66

DMAIN 67
DMAIN 68

DMAIN 69
DMAIN 70
DMAIN 71
DMAIN 72
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C

c

c

c

6 NPTOT - NPTOT + 1

WRITE OUTPUT TAPE 6,UO,ANAME

IF (ISIDE)7,9,8

7 WRITE OUTPUT TAPE 6,kl,K
GO TO 10

8 WRITE OUTPUT TAPE 6,k2,K
GO TO 10

9 WRITE OUTPUT TAPE 6,1+3,

K

10 WRITE OUTPUT TAPE 6,1+5, (VNAME(NPT0T, J"), J=l,20)
WRITE OUTPUT TAPE 6,FMHk, (RAW(l,l), (RAW(l, J),J=NV1,NV2),I=1,K)

CALL UNIVAR (RAW,NV1,NV2,NPTEMP,NUVAR,1,L,NSPCMP,NSUB,NADD)
GO TO 5

11 NPTOT = NPAGE1
12 IF (WRITE2)30,20,13
13 NPTEMP = 1

NV1 = 2
NV2 = NBIVAR
NPTMP2 = 1

NR0W1 = 1

NR0W2 = NBIVAR - 1

WRITE2 = 0.

Ik IF (NPAGE2 - NPTEMP)20,15,15

15 NPTOT = NPTOT + 1

WRITE OUTPUT TAPE 6,1+0,ANAME

IF (ISIDE) 16, 18,17
WRITE OUTPUT TAPE 6,kl,K
GO TO 19
WRITE OUTPUT TAPE 6,^2,

K

GO TO 19
WRITE OUTPUT TAPE 6,*+3,K

16

17

18

19

20
21

22

23
2k

WRITE OUTPUT TAPE 6,1+5, (VNAME(NPTOT.J), J=l, 20

)

WRITE OUTPUT TAPE 6,FMT5, (RATI0(I,1), (RATIO(l, J), J=NV1,NV2) ,I=1,K)

CALL UNIVAR (RATI0,NV1,NV2,NPTEMP,NBIVAR,2,L,NSPCMP,NSUB,NADD)
CALL BIVAR (NR0W1,NR0W2,NPTMP2)
GO TO Ik

IF (RITHTl)30,22,21
WRITE1 = 1.

IF (RITBT2)30,2^,23
WRITE2 = 1.

IF (RITHT1 + RITHT2) 30,32,25

DMAIN 73

DMAIN Jk

DMAIN 75
DMAIN 76
DMAIN 77
DMAIN 78
DMAIN 79
DMAIN 80

DMAIN 81
DMAIN 82

DMAIN 83
DMAIN 8k

DMAIN 85
DMAIN 86
DMAIN 87
DMAIN 88
DMAIN 89
DMAIN 90

DMAIN 91
DMAIN 92
DMAIN 93
DMAIN 9k

DMAIN 95

DMAIN 96

DMAIN 97
DMAIN 98
DMAIN 99
DMAIN100
DMAINL01
DMAIN102

DMAINIO3
DMAINIOU

DMAINIO5
DMAIN106
DMAIN107

DMAIN108
DMAINIO9
DMAINllO
DMAINlll
DMAIN112

25 K2 = K DMAIN113



TWO FORTRAN II PROGRAMS FOR ANALYSIS OF MORPHOMETRIC DATA
11

26

27

28

29

DO 29 1=1,K2
IP1 = I + 1
DO 29 I2=IP1,K
IF (RAW(l,NORDER) - MW(I2,N0RDER))26,26,29
DO 27 J=1,NUVT0T
TEMPI (J) = RAW(l,j)
RAW(l,j) = RAW(l2,j)
RAW(I2,J) = TEMPI (J)

DO 28 J=1,NBVT0T
TEMP2(J) = RATIO(l,j)
RATIO(l,j) = RATI0(l2.j)
RATI0(l2,j) = TEMP2(J)
CONTINUE

DMAIN114
DMAIN115
DMAIN116
DMAIN117
DMAIN118
DMAIKL19
DMAIN120
DMAUCL21
DMAHO.22
DMAIN123
DMAIN124
DMAUa25
DMAIN126

30

RITHT1 = 0.

RTTHT2 = 0.

GO TO 3

WRITE OUTPUT TAPE 6,hh

GO TO 33

DMAIKL27
DMAIN128
DMAIN129

DMAIN130
DMAIKL31

32 NDATA = NDATA - 1

IF (NDATA)33,33,70

70 WRITE OUTPUT TAPE 6,71
GO TO 1

33 CALL EXIT

DMAINL32
DMAHO.33
DMAINI34
DMAIN135
DMAUD.36

C

c

34
36

37
38

39
4o
ill

42

^3
kk

^5
71

FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT

END

(13)
(2413)
(12A6)

(F2.0,4F3.0,I3)
(F6.2/F6.2/I2/I3)
(1H1,21A6)
(1H0,I3,12H LEFT VALVES)
(1H0,I3,13H RIGHT VALVES)
(1H0,I3,10H SPECIMENS)
(1H1,23HANQMAL0US VALVE IN DATA)

(lH0,20A6)
(lEL/lHl)

C---------- DASAN (SUBROUTINE RAWTAB)
C

SUBROUTINE RAWTAB (L,NSPCMP)

DMAINL37

DMAINI38
DMAIKL39
DMAINLAO
DMAINliU
DMAXN142
DMAIJGA3
DMAINlH
DMAINIU5
DMAIN146
DMAIN147
DMAINLA8

RAWTB 1

DIMENSION DUMMY1(390),DUMMY2(100,56),IDADD1(30),IDADD2(30),IDGLAS(RAWTB 2

130 ) , IDLOG ( 30 ) , IDMIN( 30 ) , IDMTR1 ( 30 ) , IDMTR2 ( 5 ) , LDSUBT( 30 ) , MMTRNS ( 100RAWTB 3

2,5),RAW(100,53),DUMMY3(80,4) RAWTB k

COMMON K, RAW, NL0G,NTRNS, GLASS, OCULAR, NGLASS, IDGLAS,NMMTRN, IDMTR1, RAWTB 5

1IDMTR2 , NSUB , IDMIN , IDSUBT , NADD , IDADD1 , IDADD2 , IDLOG , DUMMY1 , DUMMY2 , RAWTB 6

29S-S40 0—69-
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C

C

9
10

2DUMMY3,MMTRNS

DO 28 1=1,

K

IF (NGLASS) 30,^,1
. DO 3 J=1,NGLASS
J2 = IDGLAS(J)
IF (RAW(I,J2))30,3,2
RAW(I,J2) = RAW(I,J2)
CONTINUE

- GLASS

IF (NMMTRN)30,7,5
DO 6 J=1,NMMTRN
J2 = IDMTRl(J)
RAW(I,J2) = RAW(I,J2) / OCULAR
IF (NTRNS)30,11,8
DO 10 J=1,NTRNS
J3 = IDMTR2(J)
IF (MMTRNS(I,J))9,30,10
RAW(I,J3) = RAW(I,J3) / OCULAR
CONTINUE

RAWTB 7

RAWTB 8

RAWTB 9
RAWTB 10
RAWTB 11
RAWTB 12
RAWTB 13
RAWTB 1^

RAWTB 15
RAWTB 16
RAWTB 17
RAWTB 18
RAWTB 19
RAWTB 20
RAWTB 21
RAWTB 22
RAWTB 23
RAWTB 2k

C

C

C

C

C

C

C

C

C

C

C

C

11 Jk = L
NSPCMP =

Jk = Jk + 1

NSPCMP = NSPCMP + 1

12 EAW(I,Jlf) RAW(I,21) * RAW(I,20)

RAWTB 25
RAWTB 26

RAWTB 27
RAWTB 28

RAWTB 29

ADD ADDITIONAL COMPUTATIONS LIKE STATEMENT NO. 12 IN PLACE OF
THESE COMMENTS. EACH COMPUTATION MUST BE PRECEDED BY jWf + 1 AND
NSPCMP = NSPCMP + 1, AND EACH COMPUTATION STATEMENT BEGINS LIKE
STATEMENT NO. 12. WITH RAW(I,J^) ON LEFT SIDE OF = SIGN. NO STATE-
MENT NUMBERS ARE REQUIRED.

IF (NSUB)30,l8,13 RAWTB 30
13 DO 17 J=1,NSUB RAWTB 31

J2 = IDMIN(J) RAWTB 32
J3 = IDSUBT(J) RAWTB 33
J*f = J^t + 1 RAWTB 3k
IF (RAW(l,J2))l5,lif,15 RAWTB 35

Ik RAW(I,J*f) = 0. RAWTB 36
GO TO 17 RAWTB 37

15 IF (RAW(I,J3))16, 1^,16 RAWTB 38
16 RAW(l,J^f) = RAW(I,J2) - RAW(I,J3) RAWTB 39
17 CONTINUE RAWTB kO

18 IF (NADD) 30,2^f,19 RAWTB kl
19 DO 23 J=1,NADD RAWTB k2

J2 = IDADDI(J) RAWTB kj>

J3 = IDADD2(J) RAWTB V+
Jk = Jif + l RAWTB ^5



TWO FORTRAN II PROGRAMS FOR ANALYSIS OF MORPHOMETRIC DATA 13

IF (HAW(I,J2))21,20,21
20 RAW(I,J^) = 0.

GO TO 23
21 IF (RAW(I,J3))22,20,22
22 RAW(I,J^) = RAW(I,J2) + RAW(l,J3)
23 CONTINUE

C

2k IF (NLOG)30,36,25
25 DO 28 J = 1,NL0G

J2 = IDLOG(J)
J^ = J^ + 1

IF (RAW(I,J2))30,28,26
26 RAW(I,J*0 = L0G10F(RAW(I,J2))
28 CONTINUE

GO TO 36
C

30 WRITE OUTPUT TAPE 6,31
31 FORMAT (1H1,23HAN0MAL0US VALUE IN DATA)

CALL EXIT
C

36 RETURN
END

C--- ------- DASAN (SUBROUTINE XRATIO) --- ____
C

SUBROUTINE XRATIO (NBVT)
C

DIMENSION DUMMY1( 613) , INDXBV( 80 ,k ) , RATI0( 100 , 56 ) , RAW( 100 , 53

)

C

COMMON K, RAW, DUMMY1, RATIO, INDXBV
C

DO 1 1=1,

K

RATI0(I,1) = RAW(I,1)
J2 = 1

DO 1 11=1, NBVT
JY = INDXBV(II,1)
JX = INDXBV(II,2)
J2 = J2 + 1

1 RATI0(I,J2) = RAW(I,JY) / RAW(I,JX)
C

RETURN
END

RAWTB kS
RAWTB k7
RAWTB kS
RAWTB k9
RAWTB 50
RAWTB 51

RAWTB 52
RAWTB 53
RAWTB 5^
RAWTB 55
RAWTB 56
RAWTB 57
RAWTB 58
RAWTB 59

RAWTB 60
RAWTB 61
RAWTB 62

RAWTB 63
RAWTB Gk

RATIO 1

RATIO 2

RATIO 3

RATIO k

RATIO 5

RATIO 6

RATIO 7

RATIO 8

RATIO 9
RATIO 10
RATIO 11

RATIO 12
RATIO 13

C___-_ _-- DASAN (SUBROUTINE XPUNCH) -----------
C

SUBROUTINE XPUNCH ( NUVTOT, NBVTOT, PUNCH)

Q

DIMENSION DUMMY1(320) ,DUMMY2(l73) ,FMT2( 60) , FMT3(60) ,RATIO( 100, 56)

1RAW(100,53)
C

c

COMMON K , RAW , DUMMY 1 , FMT2 , FMT3 , DUMMY2 , RATIO

IF (PUNCH - 2„)1,2,1
1 PUNCH = PUNCH - 1.

PUNCH 1

, PUNCH 2

PUNCH 3

PUNCH *t

PUNCH 5

PUNCH 6
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WRITE OUTPUT TAPE 7 , FMT2 , ( ( RAW( I , J) , J=l ,NUVT0T) , 1=1 ,K) PUNCH 7

IF (PUNCH - l.)3,3,2 PUNCH 8

2 WRITE OUTPUT TAPE 7 ,FMT3 , ( ( RATIO ( I , J) , J=l NBVTOT) , I=1,K) PUNCH 9

3 RETURN PUNCH 10

END

C__-------- DASAN (SUBROUTINE UNIVAR) ------------
C

SUBROUTINE UNIVAR (XX,N1 ,N2 ,NPTEMP, NVAR,M,L, NSPCMP, NSUB, NADD) UV 1

C

D IMENS ION AMAX ( 20 ) , AMEAN( 20 ) , AMIN( 20 ) , ANUM( 20 ) , BNUM( 20 ) , D IFFER( 100UV 2

1,20) , DIFSQR( 100 , 20 ) , DUMMY1 ( 100 ,53), DUMMY2 ( 192 ) , FMT6 ( 60 ) , FMT7( 60 ) , UV 3

2IDL0G2 ( 100 , 20 ) , NUMBER( 20 ) , RAKGE( 20 ) , SDVMN( 20 ) , STDDV( 20 ) , SUM( 20 ) , UV 4

3SUMSQR(20),V(20),X(100,20),XX(100,56),IDL0G(30;,DUMMY3(217) UV 5

C

C

COMMON K , DUMMY1 , NLOG , DUMMY2 , IDLOG , DUMMY3 , FMT6 , FMT7 UV

DO 43 I = 1,K
DO 43 J = 1,NVAR

43 IDL0G2(I,J) =

IF (M - 1)28,44,29
44 IF (NLOG) 34, 29, 38
38 DO 33 J1=1,NL0G

J2 = L + NSPCMP + NSUB + NADD + Jl
IF (J2-Nl)33,30,30

30 IF (J2-N2)31,31,29
31 J3 = IDLOG(Jl)

J4 = J2-N1 + 1

DO 32 1=1,

K

IF (XX(I,J3))34,32,35
35 IDL0G2(I,J4) = 1

32 CONTINUE
33 CONTINUE

29 DO 1 J=N1,N2
JJ = J - Nl + 1

DO 1 1=1,

K

1 X(I,JJ) = XX(I,J)
NN1 = 1

NN2 = N2 - Nl + 1

DO 3 J=NN1,NN2
AMAX(J) = X(1,J)
DO 3 I = 2,K
IF (AMAX(J) - X(I,J))2,3,3

2 AMAX(J) = X(I,J)
3 CONTINUE

DO 14 J=NN1,NN2
1 = 1

UV
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ANUM(J) = 0.

SUM(J) = 0.

39 IF (TDLOG2(l,J))28,4,7
4 IF (X(I,J))7,5,7
5 IF (I-K)6,7,28
6 I = I + 1

GO TO 39
7 AMIN(J) = XfI,J)

SUM(J) = X(I,J)
ANTJM(J) = 1.

8 I = I + 1

IF (I - K)40,40,13
40 IF (IDL0G2(I,J))28,9,10
9 IF (X(I,J))10,8,10

10 ANUM(J) = ANUM(J) + 1.

SUM(J) = SUM(J) + X(I,J)
IF (AMIN(J) - X(I,J))8,8,11

11 AMIN(J) = X(I,J)
12 GO TO 8

13 RANGE(J) = AMAX(J) - AMIN(J)
14 AMEAN(j) = SUM(J) / ANUM(j)

DO 19 J=NN1,NN2
1 = 1

SUMSQR(J) = 0.

IF (IDL0G2(I,J))28,15,17
15 IF (X(I,J))17,16,17
16 I = I + 1

IF (I - K)15,15,19
17 IF (I - K)l8,l8,l9
18 DIFFER(I,J) = X(I,J) - AMEAN(J)

DIFSQR(I,J) = DIFFER(I,J) ** 2.

SUMSQR(J) = SUMSQR(J) + DIFSQR(I,J)
GO TO 16

19 CONTINUE

DO 20 J=NN1,NN2
STDDV(J) = (SUMSQR(J) / (ANUM(J) - 1.)) ** .5

20 V(J) = 100. * STDDV(J) / AMEAN(J)

DO 23 J=NN1,NN2
NUMBER(J) =

DO 22 I = 1,K
IF (TDL0G2(I,J))28,42,21

42 IF (X(I,J))21,22,21
21 NUMBER(J) = NUMBER(J) + 1

22 CONTINUE
BNUM(J) = NUMBER(J)

23 SDVMN(j) = STDDV(J) / BNUM(j) ** .5

24 GO TO (25,26),M
25 WRITE OUTPUT TAPE 6 ,FMT6 , (NUMBER( J) , J=NN1 , NN2 ) , (AMAX( J) , J=

uv
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1 , ( AMIN( J ) , J=NN1 , NN2 ) , ( RANGE ( J ) , J=NN1 , NN2 ) , ( AMEAN( J ) , J=NN1 , NN2 ) , ( STUV 85
2DDV(j),J=NNl,NN2), (SDVMN(J), J=NNI , NN2 ) , (V(J), J=NN1,NN2) UV 86
GO TO 27 UV 87

C

26 WRITE OUTPUT TAPE 6 , FMT7 , ( NUMBER( j) , J=NN1 , NN2) , (AMAX( J) , J=NN1 , NN2)UV 88
1, (AMIN(J) ,J=NN1,NN2) , (RANGE(j) , J=NN1, NN2

) ,( AMEAN( J) , J=NN1,NN2) , (STUV 89
2DDV(J), J=NN1,NN2), (SDVMN(j), J=NN1,NN2), (V(j) , J=NN1,NN2) UV 90
GO TO 27 UV 91

C

J>k WRITE OUTPUT TAPE 6,36 UV 92
CALL EXIT UV 93

C

27 NPTEMP = NPTEMP + 1 UV 9^+

Nl = N2 + 1 UV 95
N2 = N2 + NVAR - 1 UV 96

C

c
36 FORMAT (1H1,23HAN0MAL0US VALUE IN DATA UV 97

28 RETURN UV 98
END UV 99

C---_------ DASAN (SUBROUTINE BIVAR) -__-_-_ ___
C

SUBROUTINE BIVAR ( NR0W1 , NR0W2 , NPTMP2

)

BVRMA 1

C

DIMENSION A(20) ,AMEANX(20) ,AMEANY(20) , B(20) , BASEl(20) ,DIFFER( 100,2BVRMA 2

1) ,DIFSQR(100,2) ,DRMA(20) ,DUMMY1 (222 ) ,DUMMY2(2*fO) ,DUMMY3( 100 , %) ,FMBVRMA 3
2T8 ( 96 ) , INDXBV( 80 ,k ) , PAIRS ( 20 ) , R( 20 ) , RSQ( 20 ) , SPMAX( 53 ) , STDDVX( 20 ) , BVRMA k

3STDDVY( 20 ) , STERRA( 20 ) , SUM2 ( 2 ) , SUMMUL( 20 ) , SUMSQ2 ( 2 ) , TOPI ( 20 ) , TX( 100BVRMA 5

^,2),X(100,53),YMAXl(20),LGCOL(20),DUMMYMlOO,5),SLGMIN(53) BVRMA 6

C

COMMON K , X , NLOG , DUMMY1 , NBIVAR , FMT8 , DUMMY2 , SPMAX , DUMMY3 , INDXBV , DUMMBVRMA 7
lYif,SLGMIN,NBVT BVRMA 8

C

BVRMA 9
BVRMA 10
BVRMA 11
BVRMA 12

BVRMA 13
BVRMA Ik
BVRMA 15
BVRMA 16
BVRMA 17
BVRMA 18
BVRMA 19
BVRMA 20
BVRMA 21
BVRMA 22
BVRMA 23
BVRMA 2k
BVRMA 25
BVRMA 26

BVRMA 27
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SUMMUL(LL) = SUMMUL(LL) + DIFMUL
IF (LGT)26,2?,26

26 IF (TX(I,1))20, Ik, 28
28 IF (TX(I,2))20, 14,13
2? IF (X(l,Jl))l2,l4,12
12 IF (X(I,J2))13, 14,13
13 SUMSQ2(l) = SUMSQ2(1) +

SUMSQ2( 2) = SUMSQ2( 2)

14 CONTINUE

DIFSQR(I,l)
+ DIFSQR(I, 2)

BVRMA 75
BVRMA 76
BVRMA 77
BVRMA 78
BVRMA 79
BVRMA 80
BVRMA 8l
BVRMA 82
BVRMA 83

.5

.5

STDDVY(LL) = (SUMSQ2(l) / ( PAIRS (LL) - 1.)) ,

STDDVX(LL) = (SUMSQ2(2) / (PAIRS(LL) - 1.)) *

SY2 = STDDVY(LL) ** 2.

SX2 = STDDVX(LL) ** 2.

R(LL) = SUMMUL(LL) / (SUMSQ2( l) * SUMSQ2( 2)) **

A(LL) = STDDVY(LL) / STDDVX(LL)
RSQ(LL) = R(LL) ** 2.

STERRA(LL) = A(LL) * ((1. - RSQ(LL)) / PAIRS(LL))
B(LL) = AMEANY(LL) - AMEANX(LL) * A(LL)

(l.-R(LL)) *

* .5

A(LL) + B(LL)

BVRMA 84
BVRMA 85
BVRMA 86
BVRMA 87
BVRMA 88
BVRMA 89
BVRMA 90

.5 BVRMA 91
BVRMA 92

(SX2+SY2) / ((AMEANX(LL)**2.) BVRMA 93
BVRMA 94
BVRMA 95
BVRMA 96
BVRMA 97
BVRMA 98
BVRMA 99
BVRMAIOO
BVRMA101

DRMA(LL) = 100. * (2.
1 + (AMEANY(LL)**2.)))
YMAXl(LL) = SPMAX(J2)
IF (LGT)49,48,49

48 TOY = SPMAX(Jl) / 49.
GO TO 50

49 TOY = (SPMAX(Jl) - SLGMIN(Jl)) / 49.
50 TOPl(LL) = (YMAXl(LL) - SPMAX(Jl)) / TOY

BASEl(LL) = B(LL) / TOY

DO 17 1=1,

K

BVRMA102
IF (LGT)15,16,15 BVRMA103

15 X(I,J1) = TX(I,1) BVRMA104
17 X(I,J2) = TX(I 2) BVRMA105

SPMAX(Jl) = TSPMAX BVRMA106
SPMAX(J2) = TSPMXX BVRMA107

16 CONTINUE BVRMA108
5^ NN = NBIVAR BVRMA109

IF (M+MM)36,31,36 BVRMA110
31 IF (89-K)45,46,46 BVRMA111
45 WRITE OUTPUT TAPE 6,19 BVRMA112
46 WRITE OUTPUT TAPE 6 , l8 BVRMA113

GO TO 39 BVRMA114
36 IF (M)43,42,43 BVRMA115
42 IF (70-K)44,46,46 BVRMA116
44 WRITE OUTPUT TAPE 6,19 BVRMA117
43 WRITE OUTPUT TAPE 6 ,40, (LGCOL( J) , J=l , IM) BVRMA118
39 WRITE OUTPUT TAPE 6 , FMT8 , (R( J) , J=2 , NN) , (A( J) , J=2 , NN) , (STERRA( J) , J=BVRMA119

12,NN),(B(J),J=2,NN), (DRMA( J) , J=2 , NN) , (AMEANY( J) , J=2 , NN) , (AMEANX( J)BVRMA120
2,J=2,NN),(YMAX1(J),J=2,NN),(T0P1(J),J=2,NN),(BASE1(J),J=2,NN) BVRMA121

DO 53 J=2,NN BVRMA122
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R(J) = 0.

A(J) = 0.

STERRA(J)
B(J) = 0.

DRMA(J) =

AMEANY(J)
AMEANX(J)
YMAXl(J)
TOPI (J) =

37

38

20

= 0.

0.
= 0.

= 0,

0.

0.

53 BASEl(J) = 0.

IF (MM)37,38,37
M = 1

MM =

GO TO 32
NPTMP2 = NPTMP2
NR0W1 = NR0W2 +

NR0W2 = NR0W2 +

GO TO 22

+ 1

1

NBIVAR - 1

WRITE
CALL

OUTPUT
EXIT

TAPE 6,21

BVRMA123
BVRMA12i+

BVRMA125
BVRMA126
BVRMA127
BVRMA128
BVRMA129
BVRMA130
BVRMA131
BVRMA132

BVRMA133
BVRMA13 Z+

BVRMA135
BVRMA1J6
BVRMA137
BVRMAI38
BVRMA139
BVRMAl^O

BVRMAl^l
BVRMAl^-2

21 F0RMAT(1H1,23HAN0MAL0US VALUE IN DATA)
18 FORMAT (1H-,93HBIVARIATE ANALYSIS (REDUCED MAJOR AXIS) OF Y/X

1SULTS NOT VALID FOR COLUMNS OF LOG Y/LOGX.)
19 FORMAT (1H1)
1+0 FORMAT (1H-,80HBIVARIATE ANALYSIS (REDUCED MAJOR AXIS)

1G X VALID ONLY FOR COLUMN(S) , lOT-VlB, 101A-)

22 RETURN
END

BVRMAl^-3
REBVRMAl^

BVRMAl^-5
BVEMA3A6

OF LOG Y/LOBVRMAl^
BVRMAl*f8

BVRMA1^9

C

C

C

C

c

- - - DASAN (SUBROUTINE BIVAR) ------
ALTERNATE SUBROUTINE BIVAR WHICH COMPUTES
THE REGRESSIONS OF Y ON X AND X ON Y.

SUBROUTINE BIVAR ( NR0W1 , NR0W2 , NPTMP2

)

BVYXY

DIMENS ION AMEANX ( 20 ) , AMEANY ( 20 ) , AX ( 20 ) , AY ( 20 ) , BASE2 ( 20 ) , BASE3 ( 20 ) , BVYXY 2

1BXY( 20 ) , BYX( 20 ) , CONAX( 20 ) , CONAY( 20 ) , CONBXY( 20 ) , CONBYX( 20 ) , DIFFER( 1BVYXY 3

200 , 2 ) , DIFSQR( 100 , 2 ) , DUMMYl( 222 ) , DUMMY2 ( 2^0 ) , DUMMY3( 100 , 56 ) , DUMMY'* ( BVYXY k

3100 , 5 ) , DXY ( 20 ) , DYX( 20 ) , ERRDXY ( 20 ) , ERRDYX( 20 ) , FMT8 ( 96 ) , INDXBV ( 80 , 4BVYXY 5

^),LGC0L(20),PAIRS(20),R(20),RSQ(20),SLGMIN(53),SPMAX(53),STDDVX(20BVYXY 6

5 ) , STDDVY( 20 ) , STESTX( 20 ) , STESTY( 20 ) , SUM2 ( 2 ) , SUMMUL ( 20 ) , SUMSQ2 ( 2 ) , SXBVYXY 7

6Y(20),SYX(20),T0P2(20),T0P3(20),TX(100,2),X(100,53),XMAX(20),YMAX2BVYXY 8

7(20) BVYXY 9

COMMON K,X,NL0G,DUMMY1, NBIVAR, FMT8,DUMMY2,SPMAX,DUMMY3, INDXBV, DUMMBVYXY 10

1Y^,SLGMIN,NBVT BVYXY 11

M = BVYXY 12
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MM =

IM -

32 DO 16 II = NR0W1,NR0W2
IF (II - NBVT)55, 55,54

55 Jl = INDXBV(II,1)
J2 = INDXBV(II,2)
LL = INDXBV(II,3)
LGT = INDXBV(II,4)
IF (M)22,33,35

35 IF (INDXBV(II,4))34,33,34
34 IM = IM + 1

LGCOL(IM) = LL
33 PAIRS(LL) = 0.

SUMSQ2( 1) = 0.
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DO 6 1=1,

K

DIFSQR(I,J) =

DIFFEE(I,J) =

k?
25
7

8

10

DO 9 I = ^ K

IF (LGTH7,7,V7
IF (TX(I,1))20,9,25
IF (TX(I,2))20,9,10
IF (x(i,Jl))8,9,8
IF (X(I,J2))10,9,10
DIFFER(I,l)
DIFFER(I,2)
DIFSQR(I,l)
DIFSQR(I,2)
CONTINUE

X(I,J1)
X(I,J2)
DIFFER(I,l)
DIFFER(I,2)

- AMEANY(LL)
AMEANX(LL)

* * 2 .

* * 2

.

11 DO Ik 1=1,

K

DIFMUL = DIFFER(I,D * DIFFER(I,2)

SUMMUL(LL) = SUMMUL(LL) + DIFMUL

IF (LGT)26,27,26
(TX(I,1))20, 1^,28
(TX(I,2))20, 1^,13
(X(I,J1))12, 1^,12

(X(I,J2))13, 1^,13
SUMSQ2(1)
SUMSQ2(2)

26
28
27
12
13 SUMSQ2(1) =

SUMSQ2(2) =

Ik CONTINUE

IF
IF
IF
IF

+ DIFSQR(I,1)
+ DIFSQR(I,2)

1.

1.

))

))
STDDVY(LL) = (SUMSQ2(l) / PAIRS LL -

STDDVX(LL) = (SUMSQ2(2) / ( PAIRS (LL) -

BYX(LL) = SUMMUL(LL) / SUMSQ2(2)

BXY(LL) = SUMMUL(LL) / SUMSQ2(l) ..
AY(LL) = AMEANY(LL) - BYX(LL) * AMEANX LL

AX(LL) = AMEANX(LL) - BXY(LL) * AMEANY(LL)

SY2 = STDDVY(LL) ** 2.

SX2 = STDDVX(LL) ** 2.

YY = BYX(LL) ** 2. * SX2

S<nsS» ^Vtff^<"»
RSO(LL) = R(LL) ** 2.

, tt nn c

STESTY LL) = STDDVX(LL) * (1. - ^Q LL - .5

STESTX LL) = STDDVY(LL) * (1. - RSQ(LL) - .5

DXY(LL) =100. * STESTY(LL) / AMEANX(LL)

ERRDXY(LL) = DXY(LL) / ( 2. . PAIRS (LL )

)

DYX(LL) = 100. * STESTX(LL) / AMEANY(LL)

ERRDYX(LL) = DYX(LL) / (2. * PAIRS (LL))

CONBYX LL) = SYX(LL) ** .5 / (STDDVX LL

COnIxY(LL) = SXY(LL) ** -5/ (ST™VY(LL)

CONAY(LL) = SYX(LL) ** .5 / PAIRS LL

CONAX(LL) = SXY(LL) - .5 / fIR^L /
XMAX(LL) = SPMAX(Jl) * BXY(LL) + AX(LL)

.5

.5

(SY2 - YY)

(SX2 - XX)

,* .5

.5

.5
((PAIRS(LL) -

((PAIRS(LL) -

.5)

.5)

21

BVYXY 62
BVYXY 63
BVYXY 6k

BVYXY 65
BVYXY 66
BVYXY 67
BVYXY 68

BVYXY 69
BVYXY 70
BVYXY 71
BVYXY 72
BVYXY 73
BVYXY Ik
BVYXY 75

BVYXY 76

BVYXY 77
BVYXY 78
BVYXY 79
BVYXY 80
BVYXY 81

BVYXY 82

BVYXY 83
BVYXY 8^

BVYXY 85
BVYXY 86

BVYXY 87
BVYXY 88

BVYXY 89
BVYXY 90
BVYXY 91
BVYXY 92
BVYXY 93
BVYXY 9^
BVYXY 95
BVYXY 96
BVYXY 97
BVYXY 98
BVYXY 99
BVYXY100
BVYXY101
BVYXY102
BVYXY103
BVYXYIO^
BVYXY105
BVYXY106

)**.5))BVYXY107
)**.5))BVYXY108

BVYXY1C9
BVYXY110
BVYXY111
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YMAX2(LL) = SPMAX(J2) * BYX(LL) + AY(LL) BVYXY112

IF (LGT)4 9,48, 49
48 VDY = SPMAX(Jl) / 49.

VDX = SPMAX(J2) / 35.
GO TO 50

49 VDY = (SPMAX(Jl) - SLGMIN(JI)) / 49.
VDX = (SPMAX(J2) - SLGMIN(J2)) / 35.

50 T0P2(LL) = (YMAX2(LL) - SPMAX(Jl)) / VDY
BASE2(LL) = AY(LL) / VDY
TOPMLL) = (XMAX(LL) - SPMAX(J2)) / VDX
BASEJCLL) = AX(LL) / VDX

BVYXY113
BVYXY114
BVYXY115
BVYXY116
BVYXY117
BVYXY118
BVYXY119
BVYXY120
BVYXY121
BVYXY122

IF (LGT)15,16,15
15 DO 17 1=1,

K

X(I,J1) = TX(I,1)
17 X(I,J2) = TX(I,2)

SPMAX(Jl) = TSPMAX
SPMAX(J2) = TSPMXX

16 CONTINUE
54 NN = NBIVAR

BVYXY123
BVYXY124
BVYXY125
BVYXY126
BVYXY127
BVYXY128
BVYXY129
BVYXY130

IF (M+MM)36,31,36
31 IF (8l-K)45,46,46
45 WRITE OUTPUT TAPE 6,19
46 WRITE OUTPUT TAPE 6 , l8

GO TO 39
36 IF (M)43, 42,43
42 IF (50-K)44,46,46
44 WRITE OUTPUT TAPE 6,19
43 WRITE OUTPUT TAPE 6 ,40, (LGCOL(J) , J=l , IM)

39 WRITE OUTPUT TAPE 6 , FMT8, ( R( J) , J=2 , NN) , (BYX( J) , J =

INN), (BXY(J),J=2,NN), (AX( J) , J=2 , NN) , (STESTY( J) , J=2
2=2,NN),(DYX(J),J=2,NN), (ERRDYX( J) , J=2 , NN) , (DXY(J)
3J),J=2,NN), (C0NBYX(J),J=2,NN), (CONAY( J) , J=2 , NN) ,

(

4, (C0NAX(J),J=2,NN), (YMAX2(J), J=2,NN),(XMAX(J), J=2
5 , NN) , ( BASE2 ( J ) , J=2 , NN ) , ( TOP3 ( J ) , J=2 , NN) , ( BASE3 ( J

)

c
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CONBXY(J) = 0.

CONAX(J) = 0.

YMAX2(J) = 0.

YMAX(J) = 0.

T0P2(J) = 0.

BASE2(J) = 0.

T0P3(J) = 0.

53 BASE3(J) = 0.
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of specimen identification numbers. (Note

that if the number for Instruction 2 is maxi-

mal, i.e., 53, there is no room remaining for

additional univariate variables, and the uni-

variate output array will consist only of the

array A shown in Figure 1.) Punch in col-

umns 2-3.

The number is 73 for the problem in Fig-

ure 1.

4. ( 1 ) : The number of variables in the bivariate ar-

ray (from to 56), including the column of

specimen identification numbers. Punch in

columns 2-3.

The number is 9 for the problem in Fig-

ure 1.

5. ( 1 ) : Signal for the calling of Subroutine RAW-
TAB (one) or the bypassing of RAWTAB
(zero)

,
punched in column 3. RAWTAB may

be bypassed if no new univariate variables

are to be added to the input array.

6. (1): Signal for the calling (one) or bypassing

(zero) of Subroutine XRATIO, punched in

column 3. XRATIO may be bypassed if no

ratios are to be computed and if no bivariate

analyses are to be run.

7- ( 1 ) : (a) Columns 2-3: The number of univariate

input variables (from to 30) from which a

constant, the value of which is specified in In-

struction 33, is to be subtracted.

(b) Columns 5-6: The number of univari-

ate input variables (from to 30) which are

always to be divided by a constant, the value

of which is specified in Instruction 34. (See

also Instruction 9.)

(c) Column 9: The number of univariate

input variables (from to 5) which may or

may not be divided by the constant referred

to above (7b) depending on the value of a

signal included with the data for each speci-

men. (See discussion of data deck in Instruc-

tions 21 and 37.)

(d) Columns 11-12: The number of uni-

variate variables (from to 30) to be gener-

ated by subtracting one input variable from
another.

(e) Columns 14-15: The number of uni-

variate variables (from to 30) to be gener-
ated by adding two input variables.

(f) Columns 17-18: The number of uni-

variate variables (from to 30) to be trans-

formed to logarithms to the base 10 and to be
added as new columns to the original array.

For the problem in Figure 1, the control card

for Instruction 7 is punched 01 01 02 01 02.

8. (0-2) : The column numbers of variables in the

univariate output array from which a con-

stant, specified in Instruction 33, is to be sub-

tracted. (See also Instruction 7a.) Punch
numbers in fields of 3 in columns 1-72.

The card is punched 006 for the problem
in Figure 1.

9. (0-2) : The column numbers of variables in the

univariate output array which are always to

be divided by a constant, specified in Instruc-

tion 34. (See also Instruction 7b.) Punch

numbers in fields of 3 in columns 1-72.

The card is punched 004 for the problem

in Figure 1.

10. (0-1) : The column numbers of variables in the uni-

variate output array which may or may not

be divided by a constant, specified in Instruc-

tion 34, depending on a signal read in with

the data for each specimen (see Instruction

21 ) . The maximum number of column num-

bers which can be listed here is 5. Punch

numbers in fields of 3 in columns 1-15.

No card is required here for the problem in

Figure 1

.

11. (0-2): Column numbers of variables in the uni-

variate output array which are to serve as

minuends (see Instructions 7d and 12) .
Punch

in fields of 3 in columns 1-72.

The card is punched 002002 for the problem

in Figure 1.

12. (0-2): Column numbers of variables in the univari-

ate output array which are to serve as sub-

trahends, so that the first subtrahend specified

here is subtracted from the first minuend

specified in Instruction 11, the second subtra-

hend from the second minuend, etc. Punch

numbers in fields of 3 in columns 1-72.

The card is punched 002002 for the problem

in Figure 1.

13. (0-2) : Column numbers of variables in the univari-

ate output array to which other variables,

specified in Instruction 14, are to be added.

(See also Instruction 7e.) Punch in fields of 3

in columns 1-72.

The card is punched 005 for the problem in

Figure 1

.

14. (0-2) : Column numbers of variables in the univari-

ate output array which are to be added to

variables specified in Instruction 13, such that

the first variable specified here is added to the
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15. (0-2)

16. (1):

17. (i;

first variable specified in Instruction 13, the

second variable to the second variable, etc.

Punch in fields of 3 in columns 1-72.

The card is punched 008 for the problem in

Figure 1.

Column numbers of variables in the univar-

iate output array which are to be transformed

to logarithms to the base 10 and which are to

be entered as new columns in the univariate

output array. (See Instruction 7f.) Punch in

fields of 3 in columns 1-72.

The card is punched 002003 for the prob-

lem in Figure 1.

(a) Columns 2-3: The number of univariate

variables which are to be fitted on an output

page. (This includes a column of specimen

identification numbers on each page.)

(b) Columns 5-6: The number of segments

into which the univariate output array must

be broken in order to fit on standard output

paper. Each output segment of the array be-

gins with a column occupied by the specimen

identification numbers, so that rows in the

segment may be readily identified. Calculate

the number of segments by means of the fol-

lowing formula:

N= T-C + 1

C-l
where Ar

, the number of univariate output

segments, is rounded to the next highest whole

number; T is the number of variables in the

univariate output array (Instruction 3) ; and

C is the number of columns which can be

fitted on an output page (Instruction 16a).

For the sample output (see listing), T is

6, and C is 14, so that N is 3, after rounding

2.7 to the next highest whole number.

(a) Columns 2-3: The number of bivariate

variables which are to be fitted on an output

page. (This includes a column of specimen

identification numbers.)

(b) Columns 5-6: The number of segments

into which the bivariate array must be broken

in order to fit on standard output paper. Cal-

culate by means of the formula in Instruction

16b, where T is the total number of variables

in the bivariate array (Instruction 4) and C
is the number of bivariate columns which are

to be fitted on an output page (Instruction

17a).

For the sample output (see listing) , T is 42

and C is 12, so that N is 4 after rounding

3.8 to the next highest whole number.

18. (0-10) : Indexing of column numbers of variables to

be used in computation of ratios, y/x, begin-

ning with the first ratio to appear on the

first bivariate output page and proceeding

from left to right through consecutive pages.

Each ratio is represented by a group of 1

2

card columns, punched as follows:

(a) Columns 2-3: Column number of y in the

univariate output array.

(b) Columns 5-6: Column number of x in the

univariate output array.

(c) Columns 8-9: Column number which the

ratio will have on its respective output page.

(The column of specimen identification num-

bers is column 1 on each page.)

(d) Column 12: Signal for the log (base 10)

transformation of both y and x in order to

produce bivariate statistics of the ratio both

before and after log transformation. Punch

zero if no transformation; punch one for

transformation.

Indexing for the next ratio begins in the

next field of 3 columns, and so on, through

the first 72 columns of the card (6 ratios in-

dexed per card). Indexing then begins again

on a second card. Because the maximum num-

ber of ratios permissible is 55, the maximum

number of cards allowed here is 10.

If no ratios are to be computed (i.e., if the

control number described in Instruction 4 is

zero) , no cards should be present for this in-

struction.

For the schematic problem in Figure 1 , two

cards would be required which would be

punched as follows: first card: 02 03 02 01

03 04 03 01 06 03 04 00 06 05 05 01 09 04 06

01 10 04 07 00; second card: 02 06 08 01 12

13 09 00.

19. (2n) : Names of variables to be placed as column

headings on each output page. The column

headings of each page occupy two cards (col-

umns 1-72 of the first card and columns 1-48

of the second card i

, with the spacing begin-

ning with card column 1 , corresponding to

print positions on the output page (120 print

positions per line") . The names of variables on

consecutive pages occupy consecutive pairs of

cards. The number of cards required here is
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twice the number of output pages. These cards

must be present even if they are blank.

20. ( 1 ) : Numbers of cards to be read in for each of

8 variable formats (Instructions 21-28).

Punch in fields of 3 in card columns 1-24.

The number of cards for each format must be

at least one and cannot exceed 5, with the

exception of the eighth format, for which up

to 8 cards may be present.

21. (1-5): The format, in FORTRAN II, for the read-

ing in of data cards. The format must begin

with a left-parenthesis and end with a right-

parenthesis.

If the control described in Instruction 7c

is greater than zero, the following applies:

Make provision at the beginning of each

data card (or each group of cards if a speci-

men is represented by more than one card)

for reading in the signals which will determine

whether certain variables (the column num-

bers of which were specified in Instruction 10)

are to be divided (
—

1 ) or not divided ( + 1

)

by a constant, the value of which is specified

in Instruction 34.

There can be no more than 5 signals, and

the signals are to be read in as fixed-point

(integer) variables by means of an "I" specifi-

cation as shown in the format listed with the

controls for the sample output. All other

variables on the data card must be read in

as floating-point variables by means of an

"F" or "E" specification.

In addition to the example given by the

listing of control cards for the sample input,

the following is given

:

A data card which is punched, beginning in

the first card column, 4- 1-1-1001760321947,

and which is read in by the format (312,

F3.0, 2F3.1, F3.3), will be read in as the

following values: 4-1, -1, -1, 1., 76.0, 32.1,

and .947.

For further instruction on format specifi-

cation in FORTRAN II, particularly with

regard to Hollerith "H" specifications and
carriage control, the reader is referred to the

FORTRAN General Information Manual
(IBM, 1961) or to McCracken (1961).

22. (1-5): The format, in FORTRAN II, for the

punching out of the univariate output array.

The order in which the variables are punched

out is the same as the order of the subarrays

shown in Figure 1.

This is also the format for the reading in of

maxima for the variables in the univariate

output array (Instruction 29) and for the

reading in of log minima for the variables

which will be transformed to logs by Instruc-

tion 18d.

23. (1-5) : The format, in FORTRAN II, for punching

out the bivariate array.

24. (1-5) : The format, in FORTRAN II, for printing

the univariate output array. The format is

repeatedly used for each row of the array

throughout all segments, so that the maximum
number of decimal places which will be

required by any one variable should be used

for all variables. The same applies to Instruc-

tion 25.

25. (1-5): The format, in FORTRAN II, for the print-

ing of the bivariate array. (See Instruction

24.)

26. (1-5) : The format, in FORTRAN II, for printing

the univariate statistics beneath each table of

the univariate array. Column alignment is

achieved by matching the field specifications

to those of Instruction 24. Note in the listing

of the sample input that an "I" (integer)

specification must be used for the row of

numbers of non-zero values.

27. (1-5) : The format, in FORTRAN II, for printing

the univariate statistics beneath each table of

the bivariate array, again with "I" specifica-

tions for the row of numbers of non-zero

values.

28. (1-5) : The format, in FORTRAN II, for printing

the bivariate statistics beneath each segment

of the bivariate array.

29. (1- ): Card(s) containing the anticipated maximum

values of all the variables in the univariate

output array of this run or any future run

analyzing the same variables. The maxima

are hypothetical and are specified in order to

determine the calibration of the axes of the

machine-plotted bivariate scatter diagrams,

which in turn allows the computation of

slopes and intercepts in terms of the scale-

units of the diagrams. (See Instructions 11

and 12 in the description of input data for

VPLOT.) In this manner, the calibration is

kept uniform throughout all runs so that the
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scatter diagrams for any given ratio can be

superimposed for comparison.

The axes of plots of non-log data are as-

sumed to cross at (0,0). For log data, how-

ever, the axes may cross at (a,b) , where a and

b are minima specified for x and y on control

cards (Instruction 30).

The punching format, and hence the num-

ber of cards occupied by the maxima, is de-

termined by Instruction 22. There must be at

least one card present, even if no maxima

are specified.

30. (1-): Card (s) containing the anticipated minimum

log values of those variables which will be

transformed to logarithms (base 10) by In-

struction 18d. These minima are specified in

order to determine the coordinates of the end

points of regression lines in terms of scale

units of a scatter diagram plotted by VPLOT.

Generally the specified log minima are -1.

or -2.

The punching format is the same as in

Instruction 29, with no data required in the

fields of those variables which will not be

transformed to logs.

Group II Control Cards

31. (1): (a) Columns 1-2: Signal for the punching

out of the univariate and bivariate arrays, as

follows:

00= no punch-out

+ 1 = punch univariate array only

+ 2 = punch bivariate array only

4- 3= punch both univariate and bivari-

ate arrays.

(b) Columns 4-5: Signal for the printing out

of the univariate array and accompanying uni-

variate statistics with the order of the speci-

mens in the data deck preserved

:

00= no print-out

+ 1 = print.

(c) Columns 7-8: Signal for the printing

out of the bivariate array with its accompany-

ing univariate and bivariate statistics, with the

order of specimens in the data deck preserved

:

00= no print-out

+ 1 = print

(d) Columns 10-11: Signal for the printing

out of the univariate array and accompanying

univariate statistics, with the specimens sorted

298-S40 0—69 3

32.

33. (i;

34. (i;

35. (h

36. (1

37.

according to decreasing values of a univariate

variable specified in Instruction 3 If

:

00= no print-out

+ 1 = print.

(e) Columns 1.3-14: Signal for the printing

out of the bivariate array and accompamm

univariate and bivariate statistics, with the

specimens sorted according to decreasing val-

ues of a univariate variable specified in In-

struction 3 1 f

.

00= no print-out

+ 1 = print

(f) Columns 16-17: Column number of a

variable in the univariate output array, the

decreasing values of which will control the

ordering of specimens (rows) in the output,

if such output is indicated by the options de-

scribed in Instructions 31d and 31e.

Any name or sample-identification informa-

tion to be printed at the top of each output

page. Punch in columns 1-72 of the first card

and columns 1-48 of the second card.

A constant which is to be subtracted from

certain univariate variables specified in In-

struction 8. Punch in columns 1-6 without

decimal point. The decimal will be placed by

the computer before the last two digits; for

example, 017291 will be read in as 172.91.

A constant by which certain univariate vari-

ables, specified in Instructions 7b and 9, are

to be divided. Punch in columns 1-6 in the

same manner as the constant described in

Instruction 33.

A signal allowing for the following choices of

lines to be printed at the top of the first

output page, below the sample-identification

information

:

- 1 : x LEFT VALVES
00: x SPECIMENS

+ 1 : x RIGHT VALVES

where x is the number of specimens in the

data deck. Punch signal in columns 1-2.

The number of specimens (from 1-100) in

the data deck. Punch in columns 1-3.

Data Deck

The data cards must be punched according

to the format specified in Instruction 20.

There can be any number of continuation

cards for each specimen provided that these

are specified by the format.
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Alternative Statements and Subroutines for DASAN

Comments following statement No. 28 in Subroutine

RAWTAB mark the position in which may be inserted

FORTRAN II statements for the computation of special

variables. As shown in Figure 1, these variables form a sub-

array B within the univariate output array. One special-

computation statement and the two statements that must

accompany it are included in RAWTAB for the purpose of

illustration. (The "C" in column 1 makes each of these

statements inoperative in the program.) In this case a vari-

able named "P.AR" in the sample output is computed, where

P.AR is the area of a triangle, the base and height of which

appear in the univariate output array in columns 21 and 20

respectively. No special control cards are required, but the

number of variables in the univariate output array must be

increased by / for each special computation carried out and

adjustments must be made in the output formats.

Sample Input Data for DASAN

Listed below is the entire assembly of data for a test run of

1 )ASAN. The problem invokes the analysis of 12 specimens,

with 28 variables in the univariate input array, 36 variables

in the univariate output array, and 42 variables in the

bivariate array. The numbers on the far right side of each

card refer to instruction numbers in the discussion of input

* DATA
001
028
036
042
001

1

01 00 5 02 02 0J
012
013018019020021
006007
005011
004008
002007
029012006
014003
012004

preparation. Included within the listing (Instruction 28)

is the format for the print-out of bivariate statistics involv-

ing regressions. The alternative format, to be used with the

bivariate subroutine involving the reduced major axis, is

shown below the input list.

1

2

3
4

5
6

7

8

10
11
12

13
14

15
16

17
1806 32
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D CD/AG DF/CD CF/AG EI/AM
SPEC BJ/AM EF/DF HI/AG LO/AM LO/AG RIBHT/AG RIBHT/
AM RIB/GRV RIB/AM (AD) /AM (CE)/AG
SPEC (AD)/(CE) (IK) /AG (PQ)/AM (IK)/(PQ) (BJ)/AM (AB)/AG (BJ)/(
AB) (MN)/AM (FG)/AG AK/GP AK/AD
SPEC EF/DG LOG PA/AM PA/AM DF/AM LO/ALM DG/GP P.AR/L

DF/ALM
001001001001001003003008
( 512 , F3 . , 4F3 • 1 , Fk . 1 , 8F3 . 1 , 3F2 . , 4F3 . 1/6F3 . 1 , F4 . 1

)

( F4 . , F6 . 1 , 12F5 . 1 , 9X , 1HA/1A-F5 . 1 ,
9X , 1HB/5F5 . 1 , 3F7 .4 , 33X , 1HC

)

( F4 . , 11F6 . 3 , 9X , lHA/a2F6 . 3 , 7X , 1HB/12F6 . 3 , 7X , 1HC/6F6 . 3 , 43X , 1HD

)

(1H0/(1H ,F4.0,F8.1,12F9.D)
(1HO/C1H ,F^.O,F9.3,10F10.3))
(1H-,4HNUM.,I6,12I9/1H ,4HMAX.,F8.1,12F9.1/1H ,4HMIN. , F8 .1, 12F9 .1/1H

, 5
HRANGE,F7.1,12F9.1/1H ,4HMEAN,F8 .1 , 12F9 .1/1H 5HSTDDV, F7 . 1, 12F9 .1/1H , 5HS
DVMN,F7.1,12F9.1/1H

,
3HV ,13F9.l)

( 1H- , 4HNUM . , 18 , 10I10/1H , 4HMAX . , F9 . 3 , 10F10 . 3/1H , 4HMIN. , F9 . 3 , 10F10 . 3/1H
, 5HRANGE , F8 . 3 , 10F10 . 3/1H , 4HMEAN , F9 . 3 , 10F10 . 3/1E ,

5HSTDDV , F8 . 3 , 10F10 . 3/
1H ,5HSDVMN,F8.3,10F10.3/1H ,3HV .11F10.3)
( 1H- , 3HR , 11F10 . 3/1HO ,

5HA( YX ) , F8 . 3 , 10F10 . 3/1H , 4HB( Y ) , F9 . 3 , 10F10 . 3/1HO

,

5HA ( XY ) , F8 . 3 , 10F10 . 3/1H , 4HB ( X ) , F9 . 3 , 10F10 . 3/1HO , 6HS ( Y . X ) , F7 . 3 , 10F10 . 3/1
H ,6HS(X.Y),F7.3,10F10.3/1H0,6HD(Y.X),F7.3,1CF10.3/1H , 6HS(DYX) ,F7.3, 10
F10 . 3/1H , 6HD ( X . Y ) , F7 . 3 , 10F10 . 3/1H , 6HS ( DXY ) , F7 . 3 , 10F10 . 3/1H0 , 6HC0NAYX ,

F

7.3,10F10.3/1H ,5HC0NBY,F8.3,10F10.3/1H , 6HC0NAXY, F7 .3, 10F10.3/1H ,5HC0N

BX , F8 . 3 , 10F10 . 3/1H0 , 6HYMAX 2 , F7 . 3 , 10F10 . 3/1H , 4HXMAX , F9 . 3 , 10F10 . 3/1H0 , 6H
TOP YX,F7.3,10F10.3/1H ,6HBASEYX, F7.3,1CF10.3/1H , 6HT0P XY, F7 .3 , 10F10.3
/1H ,6HBASEXY, F7.3,10F10.3)
99- 40.0 if0.0 45.0 40.0 75.0 25.0 27.0 14.0 19.5 25.0 26.0 3.5 50.0
30.0 10.0 12.0 5.5 5.0 5-5 6.5 27.0 21.0 31.0 15.0 20.0 9.0100.0
20.0 35.0 6.3 85.O 6.3 1.3010 1.4150 1.8751
98. -1.0 -1.0

+3 00 00 +1 +1 06
AEQUIPECTEN NUCLEUS -- MIAMI AND
553 — LIVING
000945
002675
+ 1

012
+1-1-1-1-1 11451301^8150 280

340
+1-1-1-1-1 2119110125128 240 72

290
+1-1-1-1-1 3110109117121 219 70

19 260
+1-1-1-1-1 4l39l4ll42151 274 89

335
+1-1-1-1-1 5116116121120 239 80

285
+1-1-1-1-1 6127127135141 260 82

315

LAKE WORTH, FLA., MCZ 197942,232557,232

80 43 61 66186 1615519 3 4560370410460

71 35 61 50174 1313419 3 5390300340390

64 30 51 43160 1111521 3 6350240280320

89 42 69 59184 1515518 3 6410270400410

78 38 63 50166 1313421 4 6300250330380

79 42 67 56180 1414619 3 6430280380440

20
21
22

23
24

25
26

27

28

29

30
30
30
31
32

33
34
35
36

37
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+ 1-1-1-1-1 7123117133129 243 74 72 35 55 50171 1413219
24 290

+1-1-1-1-1 811110512^115 222 70 65 34 59 51162 1312521
270

+1-1-1-1-1 9 99 98100105 193 66 64 31 50 41151 1211120
46 21 220

+1-1-1-1-1 10110111115123 226 68 66 34 50 49161 1212120
66 54 80 49 49 17 270
+1-1-1-1-1 11127121126125 239 86 82 37 68 57185 1414420
85 66 95 49 66 320

+1-1-1-1-1 12126111122130 236 81 76 35 62 60188 1614120
66 27 320

3 6420300350410

3 6350210260320

2 6290180270280

3 6350200290310

3 6450190370520

3 6400210410460

(1H-,3HR ,11F10.3/1H0,3HA ,11F10.3/1H , 6HSIG(A) , F7.3, 10F10.3/1H0, 3HB
, 11F10 . 3/1H0 , 6HD ( RMA ) , F7 . 3 , 10F10 . 3/1H0 , 6HMEAN Y , F7 . 3 , 10F10 . 3/1H , 6HMEAN
X,F7.3,10F10„3/1H0,6HYMAX 1, F7.3 , 10F10.3/1H0, 5HT0P 1 , F8 .3, 10F10 .3/1H ,6H
BASE 1,F7.3,10F10.3)

28

Sample Output from DASAN

Listed below are the punch-outs of the univariate output

array and bivariate array and the printed output for the

sample problem. In the printed output, variable names con-

sist of at least two letters, with parentheses enclosing letters

which represent lower-case letters. The abbreviations for

statistics have already been explained in Table 1 and the

use of the output in the plotting of reduced major axes and

regression lines will be explained at the end of the descrip-

tion of VPLOT.
The specimens, which were ordered from 1 through 12

in the input array, have been rearranged in order of de-

creasing values of the variable AM. As in the simplified

sample problem illustrated in Figure 1, certain columns of

statistics are not valid. In arrays of bivariate statistics these

columns are indicated in output messages. In the arrays of

univariate statistics for bivariate data, the statistics for va-

riable No. 36 (Log P.A./Log AM) are or may be incorrect.

The bivariate analyses from an additional run using the

alternate bivariate subroutine are shown for the second to

the last page of the output.

PUNCH-OUT OF UNIVARIATE OUTPUT ARRAY

1. 14.5 13.0 14.8 15.0 28.0 -0. 8.0
19.0 3.0 4.0 2.1 1.4 1.5 1.7 -0.

1.3 13.0 0. 29.3 0. 0.1199 0.9614 1,

2. 11.9 11.0 12.5 12.8 24.0 7.2 7.1
19.0 3.0 5.0 1.5 1.1 1.3 1.5 -0.

0.9 11.2 2.2 24.4 14.3-0.0331 0.9004 1

3. 11.0 10.9 11.7 12.1 21.9 7.0 6.4
21.0 3.0 6.0 1.3 0.9 1.0 1.2 -0.
0.6 9.8 2.7 22.7 13.4-0.2034 0.8162 1

4. 13.9 14.1 14.2 15.1 27.4 8.9 8.9
18.0 3.0 6.0 1.5 1.0 1.5 1.5 -0.
1.1 12.3 3.0 28.1 17.8 0.0592 0.9518 1.4378

4.3 6.1
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1

5. 11.6 11.6 12.1 12.0 23.9 8.0 7.8 3.8
21.0 4.0 6.0 1.1 0.9 1.2 1.4 -0. -0.

0.9 11.9 3.0 23.7 15.8-0.0574 0.8543 1-.3784

6. 12.7 12.7 13.5 14.1 26.0 8.2 7.9 4.2
19.0 3.0 6.0 1.6 1.0 1.4 1.6 -0. -0.

1.2 11.9 2.6 26.2 16.1 O.0676 0.9320 1.4150
7. 12.3 11.7 13.3 12.9 24.3 7.4 7.2 3.5

19.0 3.0 6.0 1.6 1.1 1.3 1.5-0. -0.

1.0 11.4 2.4 25.6 14.6 0.0012 0.8837 I.3856
8. 11.1 10.5 12.4 11.5 22.2 7.0 6.5 3.4

21.0 3.0 6.0 1.3 0.8 1.0 1.2 -0. -0.

0.6 10.7 1.9 23.5 13.5-O.2356 0.8293 1.3464
9. 9.9 9.8 10.0 10.5 19.3 6.6 6.4 3.1

20.0 2.0 6.0 1.1 0.7 1.0 1.0 -0. -0.

0.5 8.8 2.5 19.9 13.0-0.2772 0.7520 I.2856
10. 11.0 11.1 11.5 12.3 22.6 6.8 6.6 3.4
20.0 3.0 6.0 1.3 0.7 1.1 1.2 6.6 5.4
0.6 10.3 1.9 22.5 13.4-0.2019 0.8228 1.3541

11. 12.7 12.1 12.6 12.5 23.9 8.6 8.2 3.7
20.0 3.0 6.0 1.7 0.7 1.4 1.9 8.5 6.6
1.3 11.4 2.9 25.3 16.8 0.1285 0.9566 1.3784

12. 12.6 ll.l 12.2 13.0 23.6 8.1 7.6 3.5
20.0 3.0 6.0 1.5 0.8 1.5 1.7 -0. -0.

1.3 10.6 2.1 24.8 15.7 0.1199 0.9708 1.3729

PUNCH-OUT OF BIVARIATE ARRAY

,6.3
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0.226 0.324 0.516 0.315 0.299 0.055 O.058 1.400 O.065 0.054 0.060 0.854 B

-0. -0. 0. -0. -0. 0. -0. 0.094 1.103 0.970 0.195 0.001 C

0.041 0.305 0.264 1.051 0.131 0.255 D

8. 0.945 0.822 1.117 1.075 0.631 0.298 0.524 0.277 1.077 0.574 0.153 A

0.266 0.271 0.532 0.304 0.287 0.055 0.059 1-667 0.059 0.044 0.051 0.812 B

-0. -0. 0. -0. -0. 0. -0. -0. 1.095 0.927 0.171-0.175 C

0.026 0.315 0.250 1.057 0.086 0.259 D

9. 0.970 0.877 1.010 1.193 0.667 0.332 0.640 0.322 1.031 0.653 0.161 A

O.259 0.379 O.558 0.293 0.284 0.060 0.062 1.611 O.056 0.052 0.053 0.964 B

-0. -0. 0. -0. -0. 0. 0.238 0.106 1.071 1.050 0.253-0.216 C

0.027 0.342 0.257 1.010 0.093 0.300 D

10. 1.004 0.837 1.045 1.194 0.618 0.302 0.574 0.293 1.030 0.596 0.150 A

0.221 0.279 0.538 0.294 0.296 0.053 0.053 1.750 O.O58 0.048 0.052 0.935 B

0.293 0.239.1.222 0.354 0.218 1.633 0.217 0.076 1.108 1.070 0.173-0.149 C

0.028 0.301 0.246 0.991 0.094 0.252 D

11. 0.945 0.747 0.992 I.096 0.677 0.340 0.651 0.324 1.049 0.664 0.155 A

0.285 0.337 0.569 0.379 0.358 0.055 0.059 2.368 0.070 0.058 0.077 0.712 B

0.336 0.276 1.288 0.397 0.194 1.939 0.276-0. 1.033 0.992 0.228 0.093 C

O.056 O.360 0.283 1.050 0.149 0.269 D

12. 0.952 0.737 O.968 1.226 0.643 0.327 O.623 O.306 1.066 0.633 0.148 A

0.263 0.259 0.569 0.396 0.377 0.065 0.068 1.905 0.063 0.065 0.069 0.891 B

-0. -0. 0. -0. -0. 0. 0.280 0.109 1.171 1.066 0.167 0.087 C

0.056 0.343 0.292 1.135 0.141 0.253 D

AEQUIPECTEN NUCLEUS — MIAMI AND LAKE WORTH, FLA., MC I 197942, 232557 ,232553 -- LIVING

12 RIGHT VALVES

SPEC DG GP AO AK AM OF CD EI BJ OE LO RIB HT HI

1. 14.5 13.0 14.8 15.0 28.0 -0. 8.0 4.3 6.1 6.6 9.1 1.6 15.5
4. 13.9 14.1 14.2 15.1 27.4 8.9 8.9 4.2 6.9 5.9 8.9 1.5 15.5
6. 12.7 12.7 13.5 14.1 26.0 8.2 7.9 4.2 6.7 5.6 8.6 1.4 14.6
7. 12.3 11.7 13.3 12.9 24.3 7.4 7.2 3.5 5.5 5.0 7.6 1.4 U.2
2. 11.9 11.0 12.5 12.8 24.0 7.2 7.1 3.5 6.1 5.0 7.9 1.3 13.4
11. 12.7 12.1 12.6 12.5 23.9 8.6 8.2 3.7 6.8 5.7 9.1 1.4 14.4
5. 11.6 11.6 12.1 12.0 23.9 8.0 7.8 3.8 6.3 5.0 7.1 1.3 13.4
12. 12.6 11.1 12.2 13.0 23.6 8.1 7.6 3.5 6.2 6.0 9.4 1 .6 14.1
10. 11. 11. 1 11.5 12.3 22.6 6.8 6.6 3.4 5.0 4.9 6.6 1.2 12.1
8. 11.1 10.5 12.4 11.5 22.2 7. J 6.5 3.4 5.9 5.1 6.7 1.3 12.5
3. 11.0 10.9 11.7 12.1 21.9 7.J 6.4 3.0 5.1 4 . 3 6.6 1.1 11.5
9. 9.9 9.8 10.0 10.5 19.3 6.6 6.4 3.1 5.0 4.1 5.6 1.2 11.1

"UM. 12 12 12 12 12 11 12 12 12 12 12 12 1?
MAX. 14.5 14.1 14.8 15.1 28.0 8.9 8.9 4.3 6.9 6.6 9.4 1.6 1^.5
"IN. 9.9 9.8 10.0 10.5 19.3 6.6 6.4 3.0 5.0 4.1 5.6 1.1 11.

1

RANGE 4.6 4.3 4.8 4.6 8.7 2.3 2.5 1.3 1.9 2.5 3.7 2.5 4.4
MEAN 12.1 11.6 12.6 12.8 23.9 7.6 7.4 3.6 6.0 5.3 7.8 1.4 13.4
STOOV 1.3 1.2 1.3 1.4 2.* 0.8 0.8 0.4 0.7 0.7 1.2 J.

2

1.5
SOVMN 0.4 0.3 0.4 0.4 0.7 0.2 0.2 0.1 0.2 0.2 0.4 J.O 0.4
V 10.7 10.2 10.2 10.6 10.0 10.2 11.0 11.6 11.5 13.7 15.9 11.5 10.8
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AEQUIPECTEN NUCLEUS — MIAMI AND LAKE WORTH, FLA., MCZ 1979*2,232557,2 32553 — LIVING

L2 RIGHT VALVES

SPEC PLICAE ANTCOS POSCOS INTRIB INTGRV IAOI ICE) (IK) [PUI (BJI <ABI (HN) (FG)

1.
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AEQU1PECTEN NUCLEUS — MIAMI AND LAKE WORTH, FLA., MC7. 1979*2,232557,232553 — LIVING

12 RIGHT VALVES

SPEC AM/AG AM/ALM AO/OG AKMM DF/OG OF/AG CD/AD CD/AG UF/CO CF/AG EI/AM

1.
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AEQUIPECTEN MUCLEUS — MIAMI AND LAKE NORTH, FLA., MC 2 19 79*2, 23255 7,232553

12 RIGHT VALVES

SPEC BJ/AM EF/OF HI/AG LO/AM LO/»G RIBHT/AG R1BHT/AK

1.
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AEQUIPECTEN NUCLEUS — MIAMI AND LAKE WORTH, FLA., MCZ 197942, 232557,232553 — LIVING

12 RIGHT VALVES

SPEC (ADI/ICEI (IKI/AG ( PQ)/ AM I IK I / ( PQ ) (BJ1/AM (AB1/AG (BJ)/(A8) (MNI/AM (FGI/AG AK/GP AK/AIJ

-0. 0. -0. -0. 0. -0. -0. 1.154 1.014

-0. 0. -0. -0. 0. -0. -0. 1.071 1.06)

-0. 0. -0. -0. 0. -0. -0. 1.110 1.044

_ . 0. -0. -0. 0. -0. 0.094 1.103 0.97.'

-0. 0. -0. -0. 0. -0. -0. 1.164 1.024

0.276 1.288 0.397 0.19* 1.939 0.276 -0. 1.033 : .992

-0. o. -0. -0. 0. -0. -0. 1.034 3.992

-0. 0. -0. -0. 0. 0.280 0.109 1.171 1.066

0.239 1.222 0.344 0.218 1.633 0.217 0.076 1.138 1.073

-0. 0. -0. -0. 0. -0. -0. 1.095 3.927

-0. 0. -0. -0. 0. -0. 0.084 1.110 1.034

-0. 0. -0. -0. 0. 0.238 0.106 1.071 I .050

2 2 2 2 2 4 5 12 12

0.276 1.288 0.397 0.218 1.939 0.280 0.109 1.1M 1.07,

0.239 1.222 0.354 0.194 1.633 0.217 J. 076 1.C33 3.927

0.037 0.066 0.044 0.024 0.306 0.063 0.033 0.1)8 v. 142

0.258 1.255 0.376 0.206 1./86 0.253 0.093 1.132 1.02:

0.026 0.046 0.031 0.017 3.216 0.030 0.01<. 0.0-.5 :.044

0.019 0.033 0.022 0.012 0.151 0.015 0.006 0.013 3.013

V 7.962 9.581 10.217 3.699 8.188 8.284 12.122 12.024 14.119 4.12? -,.264

IUVARIATE ANALYSIS (REDUCED MAJOR AXIS) OF Y/X. RESULTS NOT VALID FOR COLUMNS OF LOG Y/LOGX.

R 0.875 1.000 I. 000 1.000 1.000 0. 0. 0.835 0.589 0.921 3.917

1.
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AEOUIPECtEN NUCLEUS — MI4MI ANO LAKE HORIH. FLA., MC I 1979*2,232557,2 32553 — LIVING

12 RIGHT VALVES

SPEC EF/OG LOG PA/AM PA/AM DF/AH LO/ALN DG/GP P.AR/LO OF/AL*

I- 0. 0.083 0.0*7 -0. 0.269 1.115 0.1** -0. 0. 0. 0.* 0.216 0.0*1 0.0*2 0.325 0.267 0.986 0.128 0.266 0. 0. 0.
*• 0.205 0.0*8 0.0*5 0.315 0.271 1.000 0.137 0.260 0. 0. D.
7. 0.195 0.001 0.041 0.305 0.26* 1.051 0.131 0.255 0. 0. 0.
2. 0.185 -0.02* 0.039 0.300 0.27* 1.082 0.117 0.2*8 0. 0. 0.
11. 0.228 0.093 0.056 0.360 0.283 1.050 0.1*9 0.269 0. 0. 0.
S. 0.259 -0.0*2 0.037 0.335 0.251 I. 000 0.123 0.281 0. 0. 0.

12. 0.167 0.087 0.056 0.3*3 0.292 1.135 0.1*1 0.253 0. 0. 0.
10. 0.173 -0.1*9 0.028 0.301 0.2*6 0.991 0.09* 0.252 0. 0. 0.
fl. 0.171 -0.175 0.026 0.315 0.250 1.057 0.086 0.259 0. 0. 0.
3. 0.2*5 -0.152 0.029 0.320 0.252 1.009 0.096 0.269 0. 0. 0.
9. j. 253 -0.216 0.027 0.3*2 0.257 1.010 0.093 0.300 0. 0. 0.

NUN. 11 12 12 u 12 12 12 II
NAX. 0.259 0.093 0.056 0.360 0.292 1.135 0.1*9 0.300 0. 0. 0.
N1N. 0.167 -0.216 0.026 0.300 0.2*6 0.986 0.086 0.2*8 0. 0. 0.
RANGE 0.092 0.309 0.030 0.060 0.0*6 0.1*9 0.062 0.052 0. 0. 0.'
BEAN 0.209 -0.03* 0.039 0.32* 0.265 1.0*1 0.120 0.265 0. 0. 0.
STOOV 0.03* 0.112 0.011 0.019 0.01* 0.050 0.022 0.015 0. 0. 0.
SOVHN 0.010 0.032 0.003 0.006 0.00* 0.01* 0.006 0.005 0. 0. 0.
V 16.202 -333.033 26.883 5.982 5.361 *.794 lb. 509 5.663 0. 0. 0.

BIVARIAIE ANALYSIS IREOUCEO NAJOR AX1SI OF Y/X. RESULIS NOT VALID FOR COLUMNS OF LOG Y/LOGX.

R 0.388 0.802 0.761 0.815 0.96* 0.891 0.970 0.903 0. 0. 0.

A 0.370 3.*26 0.128 0.36* 0.353 1.095 0.250 0.233 0. 0. 0.
SIGIAI 0.103 0.590 0.02* 0.06* 0.027 0.1** 0.017 0.030 0. 0. 0.

B -1.925 -*.760 -2.112 -0.961 -2.5** -0.6** -0.987 0.885 0. 0. 0.

OIRKAI 10.767 7.171 6.990 5.562 3.292 4.900 3.949 5.048 0. 0. 0.

MEAN Y 2.473 -0.0*3 0.955 7.618 7.783 12.100 0.955 7.618 0. 0. 0.
NtAN X 11.882 1.377 23.925 23.555 29.292 11.633 7.783 28.864 0. 0. 0.

VMAX 1 12.880 1.664 7.503 26.357 32.712 43.174 5.501 24.214 0. 0. 0.

TOP 1 51.179 13.689 -30.618 2.659 12.650 3. 888 -35.522 -1.541 0. 0. 0.
BASE 1-14.973 -179.271 -5.174 -1.884 -4.794 -0.789 -2.418 1.734 0. 0. 0.

BIVAR1ATE ANALYSIS (REGRESSION OF Y ON X ANO X ON Yl OF Y/X. KESULTS NOT VALIO FOR COLUMNS OF LOG Y/LOG X.

AIYXI



38 UNITED STATES NATIONAL MUSEUM BULLETIN 2 85

Error Messages in DASAN

Only one error message has been written into DASAN,

which reads, ANOMALOUS VALUE IN DATA. This

statement will appear and the job will be terminated for

any of the following reasons:

1. Control cards contain negative values where these

are not allowed.

2. A zero on a card in the data deck has been used as

a signal for division by a constant, whereas only a + 1 or a

— 1 is permitted.

3. A variable which is to be converted to a logarithm

is negative.

VPLOT: Description of Program

The variable plotting program (VPLOT) provides for very

rapid plotting of bivariate scatter diagrams and the con-

struction of reduced major axes or regression lines. The

univariate output array of DASAN (Figure 1 ) , or any array

in which columns represent variables (measurements) and

rows represent specimens, may serve as the input data array.

Within VPLOT, this input array is altered and /or expanded

to form an internal data array. Alterations consist of loga-

rithmic (base 10) transformations of any of the input vari-

ables, with the logs replacing the original values. Alterna-

tively, the logs may be entered in new columns of variables,

thereby preserving the original values. An alteration of the

input array is desirable if only the logs are to be plotted and

not the original values. On the other hand, expanding the

input array by entering the logs in new columns allows both

the original data and the logs to be plotted.

The main routine of VPLOT is concerned with input,

with the alteration and expansion of the input array, and

with output. The actual plotting of each bivariate scatter

diagram is carried out by the subroutine, APLOT, which

employs both Boolean algebra and FAP. This subroutine

accepts and plots the values in two columns of the internal

data array at a time according to column indentification

numbers specified on control cards.

Listed below are the main steps followed by the program:

VPLOT (main)

1. Control cards, variable format, and data are read in.

2. The value of each input variable (except for the first,

which should be a specimen indentification number) is

compared to a specified minimum value. If below this value,

the variable is replaced by the specified minimum.

3. The value of each input variable is compared to a

specified maximum value. If greater than this value, the

variable is replaced by the specified maximum.

4. Columns of variables, specified on control cards, are

replaced by their logarithms (base 10).

5. The logarithms of specified columns of variables

are computed and entered as new columns of data.

6. Two variables, designated as x and y on control cards,

are entered as arguments in a call to Subroutine APLOT.

Subroutine APLOT

7. One bivariate scatter diagrams is computed, and

control is returned to the main program.

VPLOT (main)

8. The scatter diagram computed by APLOT is

printed.

9. If more diagrams remain to be plotted, Steps 6

through 8 are repeated for each plot.

10. If more data decks remain in the run, control returns

to Step 1 with the reading in of new control cards and data.

Otherwise, the job is completed.

Computation Time.—The sample problem described be-

low ( 12 specimens, 36 input variables, and 43 plots) required

only 50 seconds on the IBM 7094. Increasing the number of

specimens does not add greatly to the computation time.

Core Space.—The space occupied by VPLOT is not large,

but because there are difficulties in plotting points consisting

of three digits rather than two, 99 must remain the upper

limit of the number of specimens which can be run at a time.
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Listing of FORTRAN II Statements in VPLOT

C VARIABLE PLOTTING PROGRAM

C THOMAS R. WALLER, DEPT. OF PALEOBIOLOGY, SMITHSONIAN INSTITUTION

C FEBRUARY 6, 1967

C

C

C VPLOT (MAIN ROUTINE)

c

c

DIMENSION X(99,100),A(99),B(99),TAG(lOO),n)YVAR(20) , IDXVAR(lO),XA(VMAIN 1

15),ya(5),fmt(6o),aname(i5),lalcol(6o),lencol(6o)

read input tape 5,37,nvar,ntag

read input tape 5,32, (tag(j), j=1,ntag)

1 read input tape 5,32,aname

IF (ANAME(i)-(+6HFINISH))2,40,2
2 II =

READ INPUT TAPE 5,37,NS

MIN = NS + 1

NS2 = NS + 2

NS3 = NS + 3

K =

READ INPUT TAPE 5,37,NGROUP

3 READ INPUT TAPE 5,31,IDYVAR,IDXVAR,NY,NX,NODATA

IF (N0DATA)30,4,24
k READ INPUT TAPE 5,^7,NFMT

KK = 12 * NFMT
READ INPUT TAPE 5,32, (FMT(l), 1=1, KK)

READ INPUT TAPE 5,FMT, ( (X(l, j) , J=1,NVAR), 1=1, NS2)

READ INPUT TAPE 5,37,LALTER,LENTER

IF (LALTER)30,6,5

5 READ INPUT TAPE 5,39, (LALCOL(j), J=1,LALTER)

6 IF (LENTER)30,4l,7

7 READ INPUT TAPE 5,39, (LENCOL(j), J=1,LENTER)

NVAR1 = NVAR + 1

NVAR2 = NVAR + LENTER

»+l IF (LALTER + LENTER)30,8,^5

1^5 READ INPUT TAPE 5,U2, (X(NS3, J), J=l, NVAR)

IF (LALTER)30,l8,13
13 DO k-3 JL=1, LALTER

J = LALCOL(JL)
DO 16 1=1, NS2

IF (X(I,J))30,15A 1+

14 X(I,J) = L0G10F(X(I,J))

GO TO 16

15 X(I,J) = X(NS3,J)

16 CONTINUE
43 CONTINUE
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C

18 IF (LENTER)30, 8A9
19 J2 = NVAR

DO 23 JL=1,LENTER

J = lencol(jl)

J2 = J2 + 1

DO 22 1=1, NS2

IF (X(I,J))30,21,20
20 X(I,J2) = L0G10F(X(I,J))

GO TO 22

21 X(I,J2) = X(NS3,J)

22 CONTINUE

23 CONTINUE
C

8 DO k6 1=1, NS

DO 10 J=2,NVAR
IF (X(I,J)-X(MEN.J))9,10,10

9 X(I,J) = X(MIN,J)

10 CONTINUE
k6 CONTINUE

C

DO ^7 1=1,MIN
DO 12 J=2,NVAR
IF (X(I,J) - X(NS2,J))12,12,11

11 X(I,J) = X(NS2,J)
12 CONTINUE
kj CONTINUE

C

2k XA(l) = 0.0
YA91) =0.0
II = II + 1

C

DO 28 M=1,NX
L = IDXVAR(M)
DO 27 J=1,NY
JJ = IDYVAR(J)
IF (JJ - L)25,27,25

25 K = K + 1
DO 26 1=1, NS2
B(I) = X(I,JJ)

26 A(I) = X(I,L)
C

WRITE OUTPUT TAPE 6,3J+,NS,ANAME
WRITE OUTPUT TAPE 6,35,K,TAG( JJ)
WRITE OUTPUT TAPE 6,36,TAG(jj),TAG(L),TAG(L)
CALL APLOT (l,NS2,l,l,XA,YA,A,B)

27 CONTINUE
28 CONTINUE

C

IF (NGROUP - 11)29,29,3
29 WRITE OUTPUT TAPE 6,33

GO TO 1

30 WRITE OUTPUT TAPE 6,38
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c

31 FORMAT (2012, 2X,10I2,4X, 312)
32 FORMAT (12A6)

33 FORMAT (lEL/lHL)

3^ FORMAT (1HL,10H PLOT FOR ,I4,16H SPECIMENS , 15A6)

35 FORMAT flHO,5X,9HPLOT NO. , I3,40X,11H0RDINATE - ,A6)

36 FORMAT (iHO,5X,,A6,8H VERSUS ,A6,32X,11HABSCISSA --,A6)

37 FORMAT (13)
38 FORMAT (1H1,24HNEGATIVE VALUE IN INPUT.)

39 FORMAT (3612)

42 FORMAT (FU.O,9F7.V(l°F7. 20)
D

1+0 CALL EXIT
END

SUb ROUT INE APLOT (L»NtNXAXlS»NYAX15»XA»YA»X»Y)

DIMENSION X( 140 ) »Y ( 140) » PLOT ( 5 » 1 2 ) »XA( 5 ) »YA(5> .OUT ( 8 ) »b ( 140 ) * ALPn
1A (275 )

1 FORMAT ( 1H .84X5HALPHA, 10X14H I DENT I F I CAT I ON

)

2 FORMAT (1H ,6X1H..12A6*1H.,11(2XA2))
3 FORMAT (1H »7X»7(10H+ ) , 1H+ » 1H. . 1H+

)

4 FORMAT ( 1H »4XF6. 2 »4XF6 . 2 »4XF6. 2 *4XF6.2 , 4X6. 2 »4XF6 ,2 *4XF6. 2 *4XF6 .2

)

5 FORMAT (1H ,F6.2»1H+,12A6,1H+,11(2XA2 )

)

6 FORMAT! 1HC , 2HDX , 2XF8 . 4

,

2X2HDY , 2XF8 . 4

)

LSAV = L

NSAV = N

XL = X (L )

XS = X(L)
Y'L = Y ( L )

YS = Y (L

)

N = N+L-l

DO 14I=L*N
IF

(

XL-X( I ) ) 7 ,8,8
7 XL = X( I )

8 IF( XS-X( I ) ) 10,10,9
9 XS = X ( I )

10 IF

(

YL-Y< 11)11,12,12
11 YL = Y ( I )

12 IF ( YS-Y( 11)14,14,13
13 YS = Y ( I )

14 CONTINUE

IF( XL-XS ) 102, 102, 15

15 IF(.YL-YS) 102*102, 16

16 DX = ( XL-XS ) /35.0
DY = (YL-YS1/49.0

DO 300 K. = 1,50
DO 300 J = 1,12
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300 PL0T(K,J) = (+6H )

DO 20C I = 1*275
200 ALPHA< I ) = (+6H )

ALPHA(l) = (+6HAAAAAA)
ALPHA (12) = (+6HBB3BbB)
ALPHA(23) = (+6HCCCCCC)
ALPHA(34) = (+6HDDDDD0)
ALPHA(45) = (+6HLEEEEE)
ALPHA(56) = (+6HFFFFFF)
ALPHA(67) = (+6HuGGGGb)
ALPHA (78) = (+6HHHHHHM)
ALPHA(89) = (+6HJJJJJJ)
ALPHA(IOC) = (+6HKKKKKK)
ALPHA(lll) = (+6HLLLLLL)
ALPHA (122) = (+6HMMMMMM)
ALPHA(133) = (+6HNNNNNN)
ALPHAU44) = (+6HOOOOOO)
ALPHA(155) = (+6HPPPPPP)
ALPHA(166) = (+6HQQQGQQ)
ALPHA(177) = (+6HRRRRRR)
ALPHA(188) = (+6HSSSSS5)
ALPHA(199) = (+6HTTTTTT)
ALPHA(210) = (+6HUUUUUU)
ALPHA(221) = (+6HVVVVVV)
ALPHA (232) = (+6HWWWWWW)
ALPHA(243) = (+6HXXXXXX)
ALPHA(254) = (+6HYYYYYY)
ALPHA(265) = (+6HZZZZZZ)

B B ( 1 ) = 00^100010001
B B(2) = 000200020002
B B(3) = C003000300C3
B B(4) = 000400040004
B B(5) = 0C0500050005
B B(6) = 000600060006
B B(7) = 000700070007
B B(8) = 001000100010
B B(9) = 001100110011
B B( 10 ) =010001000100
B B(ll) =010101010101
B B(12) =010201020102
B B(13) =010301030103
B B(14) =010401040104
B B ( 1 5 ) =010 501050105
B B( 16 ) =010601060106
B B(17) =010701070107
B B(18) =011001100110
B B( 19) =011101110111
B B ( 2 ) =02 002000200
B B(21) =020102010201
B B(22) =02j2O2O2O2O2
B B(23) =02^302030203
B B(24) =020402040204



B



B
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3 5 DIFY = Y A ( I )
- Y S

DELY = DY
K = 1

36 IF (DIFY-DLLY) 38»37,37
37 DELY = DELY+DY

K. = K+l
GO TO 26

3 8 DO 3 9 J =1,12
39 PLOT(K,J) = (+6H )

40 CONTINUE
C

41 DO 88 I = L ,

N

DELX = DX
DELY = DY
DIFX = X( I )-X5
DIFY = Y ( I )-YS
J = 1

K. = 1

42 IF

(

DIFY-DnLY (44,43,43
43 DELY = DELY+DY

< = K+l
GO TO 42

44 IPOS = 1

45 IF

(

DIFX-DELX ) 48 ,46,46
46 DELX = DELX+DX

IPOS = IPOS+2
IF ( I POS-5 145,45 ,47

47 J = J+l
GO TO 44

48 GO TO ( 49,49,62,62,75 , 75) , I POS
B 49 D = (606000000000+( 777700000000*PLOT ( K, J) ))*(-< 606000000000*PLOT ( K

1 , J) ) )

B E = ( 404000CO0O0O+( 77770000000C*PLOT ( K. , J )))*(-( 404000000000*PLOT ( K.

1 ,J) ) )

B F = (0O31000O00O0+(0077000C0000*PLOT(K.,J) ) ) * ( - ( 003100000000*PLOT < K

1 , J ) ) )

B G = 6O000C00CO*PLOT ( K, J

)

B IF(D)50»53,50
B 50 IF(E)51,5 3,51
B 51 IF(F )52,53,52
B 52 IF(G)57,54,57
B 53 PLOT (K, J) = (000077777777*PLuT(K»J))+(77770C0 0000C*B(I))

GO TO 88
B 54 DO 55 M = 2,266,11

IF ( ALPHA (,'-')-( +6H )) 55, 5 6, 55

5 5 CONTINUE
GO TO 88

56 ALPHA(M) = PLOT(K,J)
ALPHA ( M+l ) = B( I )

B PLOT (K, J) =((J00C777777 77*PLOT(K,J) ) + ( 777700000000 *A LP HA(M-l) )

GO TO 88
5 7 DO 5 6 M = 1,265,11

B IF((7777OCOOOO00*PLOT(K,J))*(77770O000O0 0*(-(ALPHA(K)))))58,59,58
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58 CONTINUE
GO TO 88

59 JJ = m+2
KK = M+10
DO 60 MM = JJ,KK
IF ( ALPHA (,-;M)-(+6H ) )60*61 »60

60 CONTINUE
GO TO 88

61 ALPHA (MM) = B( I

)

GO TO 88

B 62 D = (000060600000+1 000077770000*PLGT( is, J) ))*(-( 000060600000*PLCT( K

1 »J) ) )

B E = ( 00C040400C00+1 000077770000*PLGT ( K» J )))*(-( 000040400000*PLC'T ( Is

1 . J ) ) )

R F = ( 000000310000+1 0C n 000770000*PLOT(K, J) ))*(-( 000000310000*PLOT(

<

1 .J) ) )

3 G = 000C6C0C'CC0O*PLOT ( K » J )

B IF(D)63»66,6 3

B 63 IF ( E ) 64.66,64
3 64 IF (F )65»66,65
B 65 IF(G)70.67,70
B 66 PLOT(K.J) = ( 777700007777*PLOT( K, J) )+( 000077770000*31 I ) )

GO TO 88
67 DO 66 M = 2,266,11

IF ( ALPHA(.m) -( +6H ))6d, 69,60
68 CONTINUE

GO TO 88
69 A = PLOT(K,J)

E = 1

CALL M0VE(A,E,12,1 )

ALPHA (M) = E

ALPHA ( M+l ) = 3(1)
3 PL0T(K,J) = ( 777700007777*PLCT( K, J ) ) +( 000077770000*ALPHA(M-1 )

)

GO TO 88
7 DO 71 M = 1,265,11

3 IF( (00007 77700 00*PL0T(K, J) )*(0C0077770000*(-(ALPHA(M) ) ) ) ) 71 , 72,71
71 CONTINUE

GO TO 88

7 2 J J = M+2
KK = M+10
DO 73 MM = JJ,KK
IF ( ALPHA (MM )-( +6H ) ) 73,74, 73

73 CONTINUE
GO TO 88

74 ALPHA (MM) = B( I )

GO TO 88
B 75 D = ( 00C0C0006O60+ ( 000000007777*PLOT ( K, J )))*(-( 000000006060*PLOT (

K

1 , J) ) )

B E = ( 00C000004040+( 000000007777*PLOT ( is, J )))*(-( 000000004040*PLOT ( K

1 , J ) ) )

R F = (000000000031+ (000000000077*PLOT( K,J )))*(-( Q00000000031*PLOT(

K

1 ,J) ) )

3 G = 000C0t006000*PLOT ( K, J)
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B IF ( D) 76.79,76
76 IF ( E) 77,79,77
77 IF (F 178,79,78
78 IF (G) 83,80,83

B 79 PL0T(K,J) = ( 777777770000*PLOT< K, J ) ) + ( O0OOCC0O7 77 7*b ( I ) )

GO TO 88
8 DO 81 M = 2,2 66,11

IF ( ALPHA (,'«',)-( +6H ) 181,82,81
81 CONTINUE

GO TO 88
82 A = PLOT (K, J)

E - 1

CALL MOVE! A,E,24, 1

)

ALPHA(N') = E

ALPHA (M+l ) = b( I

)

B PL0T(K,J) = ( 77777777C000*PLOT( K-, J ) ) +( 000000007777*ALPHA ( M-l ) )

GO TO 88
8 3 DO 8 4 !•: = 1,265,11

B IF ( (000C0 007777*PLOT(K,J) )* ( 000000007777* (-( ALP HA(M) ) ) ) ) 84,85 ,84
84 CONTINUE

GO TO 88
85 JJ = M+2

KX = M+10
DO 8 6 MM = JJ.KK
I F ( A L PH A ( MM ) - ( + 6 H 1)86,87,86

86 CONTINUE
GO TO 88

8 7 ALPHA (MM) = B ( I )

88 CONTINUE

C

WRITE OUTPUT TAPE 6,1
K = 50
P = YL
L = 41
B = 40.0
M = 2

89 IF(M-266)90,90,92
90 IF

(

ALPHA(M)-(+6H 1)91,92,91
91 MM =M-1

NN = M+9
WRITE OUTPUT TAPE 6 , 5 , P , ( PLOT ( :; , J 1 , J = 1 , 12 1 , ( ALPHA ( I 1 , I =MM NN )

GO TO 93
92 WRITE OUTPUT TAPE 6 » 5 , P , ( PLOT ( K , J ) , J= 1 , 12 )

93 M = M+ll
K = K-l
IF (K ) IOC 100,94

94 IF ( K-L )96,95 ,96
95 P = YS+(B*DY)

L = L-10
B = B-10.C
GO TO 89

96 IF (M-266)97,97,99
97 IF (ALPHA <;<i)-(+6H ))98,99,98
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9 8 MM = M-l
NN = M+9
WRITE OUTPUT TAPE 6 .2 ( PLOT ( K» J ) J= 1 12 ) » ( ALPHA ( I ) , I =MM,NN

)

GO TO 93
99 WRITE OUTPUT TAPE 6 i2 » ( PLOT

(

K » J J , J= 1 » 12

)

GO TO 93
100 WRITE OUTPUT TAPE 6,3

A = 0.0
DO 101 M = 1,8
OUT(M) = XS+(A*DX)

101 A = A+5.0
WRITE OUTPUT TAPE 6 »4 » (OUT ( M

)

»M=1 » 8

)

WRITE OUTPUT TAPE 6,6,DX,DY
L = LSAV
N = NSAV

102 RETURN
END

* FAP
COUNT 30
ENTRY MOVE

MOVE CLA 2,4
5 T A 13 B

CLA 4,4
STA HERE

HERE CLA
TZE RITE
CLA 1,4
STA AA
CLA 3,4
STA NEXT

NEXT CLA
ARS 18

STA NPL
AA CAL

NPL ALS
TOV BB
TRA BB

RITE CLA 1,4
STA AR
CLA 3,4
STA TEMP

TEMP CLA
ARS *8
STA NPRT

AR CAL
NPRT ARS

BB SLW
TRA 5,4
END
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Input Data Preparation for VPLOT

The following section describes the preparation of control

and data cards for VPLOT, using the sarhe conventions

as in the previous section describing the input for DASAN.
Unlike the previous section, however, a third group of

control cards is used. These Group III controls follow each

data deck in the run and, like the Group II controls, con-

tain infromation which affects only the data deck which

they accompany. The major groups of cards appearing in

a VPLOT run which contains two data decks are ordered

as follows:

Program Source Deck

Group-I Control Cards

Group-II Control Cards

Data Deck

Group-Ill Control Cards

Group-II Control Cards (for following data)

Data Deck

Group-Ill Control Cards

FINISH Card

Group I Control Cards

1. (1) : The number of variables in the input data

array (from 3 to 100), including the column

of specimen identification numbers. Punch

in columns 1-3.

2. ( 1 ) : The number of variables in the internal data

array (from 3 to 100), including the column

of specimen identification numbers. Punch in

columns 1-3.

3. (1-9): Names of variables in the internal data array,

with each name not to exceed six characters.

Punch in columns 1-72 on each card, 12

names per card, with each name centered in

a field of 6 columns, such that the name in

the nth field is for the nth column in the

array.

Group II Control Cards

4. (2) : Any name or sample-identification informa-

tion to be printed at the top of each output

page. Punch in columns 1-72 of first card

and columns 1-18 of second card. Both cards

must be present even if blank.

5. (1) : The number of specimens (from 3 to 97) in

the input data array, punched in columns 1-3.

The maximum number is 97 rather than the

dimensioned 99, because the cards containing

the minima (Instruction 11) and maxima

(Instruction 12) are read in as data for two

additional specimens.

6. (1): The number of plotting groups (from 1 to

999 ) . A plotting group is a series of .v and y

variables such that each .v is plotted against

every y, as explained in Instruction 7. Punch

in columns 1-3.

7. ( 1 ) : Information for setting up a plotting group

(Instruction 6), to be punched as follows:

(a) Columns 1-4:0: The column-identifica-

tion numbers of the y-variables (from 1 to 20

numbers), with each number in a field of 2

card columns.

(b) Columns 43-62: The column-identifica-

tion numbers of the x-variables (from 1 to 10

numbers) , with each number in a field of 2

card columns.

(c) Columns 67-68: The number of y-vari-

ables in the plotting group (the number of

values punched for Instruction 7a)

.

(d) Columns 69-70 : The number of x-vari-

ables in the plotting group (the number of

values punched for Instruction 7b)

.

(e) Column 72: Punch a zero if this is the first

plotting group preceding the data deck
;
punch

/ if this is not the first plotting group and it

follows the data deck. (See Instruction 18.)

8. ( 1
) : The number of cards (from 1 to 5) which are

required to specify the format for reading in

the data deck. Punch in column 3.

9. (1-5) : The format, in FORTRAN II, for the read-

ing in of data cards. (See Instruction 21 in

the description of DASAN.) Punch in col-

umns 1-72 of each of the cards needed.

Data Deck

10. See Instructions 21 and 37 in the description

of DASAN. The specimen numbers, which

form the first column of the data array and

which must be read in, are not used by

VPLOT. Rather, the specimens are assigned

consecutive numbers in their read-in order,

beginning with No. 1, and it is these consecu-

tive read-in numbers which appear as the

points in the output scatter diagrams.

Group III Control Cards

11. (
1-

) : Cards containing a minimum value for each

variable in the input array (see also Instruc-

tion 17). The coordinates of the origin of each

bivariate scatter diagram are determined by
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the minima specified for the x and y variables

in each plot. The difference between the min-

imum and maximum (Instruction 12) speci- 17. (0-7)

lied for each variable determines the scale of

calibration of each scatter diagram in which

these variables are plotted. (See explanation

of sample output from VPLOT. ) The cards

are read in according to the same format as

that used for the reading in of the data deck

and must therefore be punched in the same

way as the data cards, with a specimen num-

ber being entered as the first variable.

12. ( 1- ) : Cards containing the anticipated maximum
values for each of the variables in the input

array, as explained in Instruction 29 in the

description of DASAN. These values, together

with the minimum values specified for each

variable ( Instruction 11), determine the scale

to which the axes of each of the scatter dia-

grams are calibrated. These cards are read in

according to the same format as that used for

the reading in of the data deck and must

therefore be punched in the same format as

the data cards, with a specimen number be-

ing entered as the first variable.

13. (1) : The number of columns of variables (from

to 60 ) which are to be replaced by their loga-

rithms (base 10). Punch in columns 2-3.

14. (1) : The number of columns of variables (from

to 60) which are to be transformed to loga-

rithms, with the logs being entered as new col- 18.

umns of data and the original values being

preserved. Punch in columns 2-3.

15. (0-2) : Column identification numbers of the vari-

ables which are to be replaced by their loga- 19.

rithms. Punch in fields of 2 columns in col-

umns 1-72 of the first card and in columns
1-48 of the second card.

16. (0-2) : Column identification numbers of the vari-

ables which are to be transformed into loga- 20. ( 1 ) :

rithms and entered as new columns of data in

the internal arrav. Punch in fields of 2 col-

umns in columns 1-72 of the first card and in

columns 1-48 of the second card.

Cards containing a minimum log value for

each variable in the input array which will

be transformed to a logarithm and for which

a zero minimum was specified in Instruction

11. This log minimum will be inserted by the

program into any blank data cells and, like the

minima for non-log data described in Instruc-

tion 11, will determine the coordinates of the

origin and the calibration of the axes of each

diagram.

If the minimum specified for a variable in

Instruction 11 is greater than zero, the log of

this value will become the log minimum, and

it is not necessary to specify any new log mini-

mum here. The maximum value for each log

variable is the log of its maximum previously

specified in Instruction 12.

Punch an imaginary specimen number in

columns 1-4 and the log minima in fields of 7

columns in columns 5-67 of the first card and

in columns 1-70 of each succeeding card. Con-

secutive fields represent consecutive columns

in the input array, so that a minimum for the

7th variable, for example, must be punched

in the field which is in columns 40-46.

The decimal point will be placed by the

program in front of the last four digits of each

log minimum.

If more plotting groups remain, enter one in-

formation card (Instruction 7) for each

group. Punch as described in Instruction 7,

placing a / in column 72.

If more data decks remain to be processed

having the same numbers of variables in the

input and internal data arrays and the same

names for the variables, begin again with In-

struction 4.

If no more data decks remain, the last card

consists of the word FINISH punched in col-

umns 1-6.

Sample Input Data for VPLOT

Listed below are the control and data cards for a test run
of VPLOT, the output from which is discussed in the fol-

lowing section. The input data is the univariate output ar-

ray punched by the preceding test run of DASAN. On the

far right side of each control card are numbers which refer

to instructions in the section on input preparation.



TWO FORTRAN II PROGRAMS FOR ANALYSIS OF MORPHOMETRY DATA 51

*

036
C4l
SPEC
RIBHT
(AB)

DATA

DG GP AD AK AM DF CD EI
HI PLICAEANTCOSPOSCOSINTRIBINTGRV (AD) (CE)
(MN) (FG) ALM P. AREA KM EF AG CF

LOG AMLOG DFLOGPARLOG LOLOGALM
AEQUIPECTEN NUCLEUS -- MIAMI AND LAKE WORTH, FLA
232553 -- LIVING
012
016
060708331^121321222527 32

1

( Fit . , F6 . 1 , 12F5 . 1 , 9X , 1HA/14F5 . 1 ,
9X , 1HB/5F5 . 1 , 3F7 . *t , 33X , 1HC

)

___________ INSERT DATA DECK HERE -------
98.

99. ^OoO JtO.O 45.0 i+0.0 75.0 25.0 27.0 l*t.O 19.5 25.0 26.0

BJ DE LO
(IK) (PQ) (BJ)

LOGPARLOG LOLOG AM

MCZ 1979^2, 232557,

1101

30.0 10.0 12.0
20.0 35.0 6.3
00
05

0607291228
98

-10000

0910121318202324262907
0^0731
060712
05
0805
07
31
0502
18
20
22
2k

39
29
3840
FINISH

5.5 5.5 5.5 6.5 27.0 21.0 31.0 15.0 20.0
85.0 35.0 1.3010 1.4150 1.8751

3.5 50.0
9.0100.0

-10000 -10000

06
02
28
30
04
08
07
03
19
21
23
25

37
12

37

-10000 -10000

1101 1

0301 1

0301 1

0101 1

0201
0101
0101
0201
0101
0101
0101
0101 1

0101 1

0101 1

0201 1

Sample Output from VPLOT

1

2

3

5
6

7
8

9
10
11
11
11
12

13
14
16

17
17
17
17
18

20

Reproduced below are two of the plots resulting from an

execution of VPLOT involving 12 specimens, with 36

variables in the input array, 41 variables in the internal

array, and a total of 43 ratios to be plotted.
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PLOI FOR 12 SPECIMENS

PLO

D

25.00*

20. 41

15.31

10.20

5. 10

NO. 2?

VERSUS AM

UNITED STATES NATIONAL MUSEUM BULLETIN 2 85

AEQUIPECTEN NUCLEUS — MIAMI AND LAKE WORTH, FLA., MCZ 197942, 232557, 232553 — LIVING

ORDINATE - DF

-01-0. 13-'"

0/ 10.71 21.43 32. 14

DX 2.1429 DY 0.5102

ALPHA
14* AA 02 07

BB 03 08 10

CC 05 12

I DENT IF ICAT ION

42.86 53.57 64.29 75.00
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PLOT FOR 12 SPECIMENS AEQUIPECTEN NUCLEUS -- MIAMI AND LAKE WORTH, FLA., MCZ 197942, 232557, 232553 — LIVING

PLOT NO. 43

LOG LO VERSUS LOG AM

ALPHA IDENTIFICATION
l»*l*

. II 14* AA 01 04 06
BB 05 08
CC 03 10

-0.51

-1.00*13

-1.00 -0.59 -0.lt

DX 0.0821 DY 0.0493

-0.23 0.64 1 .05
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Each point on the scatter diagram is a two-digit speci-

men number, with the lower left-hand corner of each two-

digit cell representing the actual point. These specimen

numbers are not the specimen numbers read in with the

data, but rather are numbers, from 1 to n, which are as-

signed to n specimens in the data deck in the order in which

they appear in the deck. The arbitrary set of minimum

values is also assigned a specimen number, which is n + 1,

and so also is the set of maximum values, the specimen

number of which is n + 2. Where two or more points co-

incide, a double letter is printed, with the specimen numbers

of the coincident points printed after the same double

letter on the right side of the diagram.

In the sample output, specimens No. 13 and No. 14 repre-

sent, respectively, the plots of the specified minimum and

maximum for the plotted variables.

The end points of the reduced major axis for the first

diagram (DF versus AM) are plotted as follows: The

y-intercept (the y-coordinate of the point on the reduced

major axis where .v= 0), given as BASE 1 in the output

of DASAN, is — 1.884. Because this is in the scale units of

the diagram, it is only necessary to count down — 1.9 dot's

along an imaginary vertical line through the lower left

corner of the two-digit cell occupied by specimen No. 13,

which represents the origin. Similarly, the point at which

the reduced major axis crosses the right-hand margin of

the diagram is indicated in the DASAN output by TOP 1,

which is 2.659. This is plotted by counting 2.7 dots down-

ward along a vertical line through the lower left corner

of the two-digit cell occupied by specimen No. 14, the

maximal point.

The values DX and DY, printed in the lower right corner

of each output page, are, respectively, the values between

each dot on the y-axis and between every second dot on

the x-axis. It will be seen that there are 49 such scale-units

on the y-axis and 35 on the x-axis between the minimal

and maximal points.

The regression of y on x is plotted in the same manner,

but the end points of the regression of x on y are given in

terms of units on the x-axis rather than on the y-axis.

Thus, TOP 3 in the output of DASAN (on the last page

of the output listed below) refers to the number of x-axis

units to the left ( — ) or right ( + ) of point No. 14, and

BASE 3 refers to the number of x-axis units to the left ( — )

or right ( + ) of point No. 13.

The second diagram shown is a double log plot (LOG
LO versus LOG AM) in which the coordinates of the speci-

fied minimal point are (
— 1.0, —1.0). Here the basal end

points of the reduced major axis and the regression of

y on x have been measured along a vertical line through

the dot (drawn for the purpose of illustration) which rep-

resents the coordinates (0,0). The basal end point of the

regression of x on y is measured along a horizontal line

through the same dot with measurement in units of the

x-axis. The upper end points of all three lines are plotted

as in the preceding example.

It will be found that artificially constructed scales match-

ing the spacing of units on the axes will increase the speed

and accuracy of line-plotting. When only a small number

of points are plotted, there may be an apparent discordance

between the plotted points (specimens) and the hand-drawn

line of best fit. This is because the two-digit plots are only

approximations, the accuracy of which is determined by

the print-spacing of the printer, whereas the regression lines

and reduced major axis, which are plotted by hand, are

limited only by the accuracy of the hand-plotting operation

and by the data themselves.

Error Messages in VPLOT

Only one error message has been written into VPLOT,
which reads NEGATIVE VALUE IN INPUT. It is printed

out, and the run is terminated, whenever a negative value

appears where not permitted on a control card or in the

data where this value is to be transformed to a logarithm.

Availability of Program Decks

Duplicates of the FORTRAN II source decks may be ob-

tained through the Smithsonian Institution by writing to

the author care of the Department of Paleobiology, Smith-

sonian Institution, Washington, D.C. 20560.
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