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Abstract

MAGIC is a self-contained MULTICS “subsystem" consisting of computer
programs that have been found useful in a paleontological context.
MAGIC contains both simple and sophisticated statistical programs that
can be used by a casual computer user with a minimum of instruction.
Once in MAGIC information about the available programs and assistance
in running them can be obtained.

Introduction

The concept of the MAGIC "subsystem" was developed when it was
realized that many people, paleontologists in particular, could make
use of MULTICS but either could not afford the time or did not have the
wish to become involved in programming. A set of commonly used programs
were needed that would require a minimum of computing expertise to use
and would accept data in a common format. It was considered desirable
that the user need only know how to use a typewriter and that the
computer operations be as transparent as possible.

In view of the fact that program requirements were likely to
change with time a system had to be provided that made every program

compatible with the others but independent in order to facilitate

program changes. MAGIC is the result of cooperation between paleontologists

of differing disciplines responding to a common need.
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Description of the system

MAGIC consists of a series of executive command (ec) segments,
program segments, and information segments. A primary ec, magic.ec, is
entered when the user types udd Trinity RSpicer magic_dir magic.ec.
This primary ec in turn can call, depending on the user's wishes,
segments containing information about the MAGIC system or further ec's
that run the program segments.

If the user requests information or help in entering data this is
provided at the user's terminal after which the option to call any
program is presented.

Access to the programs is made through program ec segments which
call, and, where necessary, compile, programs. The ec segments also
make input and output segments available to the program. In most cases
the names of both the input and output segments can be specified by the
user.

After completion of a program run, control returns to the primary

magic ec from which additional program runs can be performed.



Because MAGIC is constructed of a series of ec segments all program
control and data handling can be undertaken outside of MAGIC if so
desired. Additional programs may be included in the system, or programs
removed, without affecting any other part of MAGIC. The independent
nature of the programs also results in reduced central memory requirements.

Input data segments can be created by using any of the MULTICS text
editors. Instructions for using QEDX in this context are given in the
MAGIC handbook and help segments.

Input/output formats

A1l programs read input data in stream (v) format and as such the
accuracy of the input data is directly controlled by the user.

The construction of input data segments has been standardized as
much as possible. For example, most data segments will have a name or
title as the first line, the dimensions of the input data matrix (variables,
samples) as the second line and the following lines will be the actual
data--each line or row representing the variables measured in one sample.
There are, however, exceptions and one should always consult the magic
handbook before trying a new program.

The output format varies from program to program and is appropriate
to the reliability of the results yielded by the various statistical
processes. The program WILLI, which allows the user to transform and

edit data matrices prior to using them as input for other programs,
produces manipulated data segments in the format f10.4 (5 integer and 4
decimal places) for inspection at the terminal, but f20.8 (11 integer

and 8 decimal places) as input to subsequent programs.



Program application

Some of the programs in MAGIC should only be used under specific
circumstances when data have been collected in a suitable manner. The
programs will run on any data that conform to the formats necessary for
input, but unless the user is aware of the way the data were collected,
what the program is doing to the data, and how the results should be
interpreted, the exercise is not only of little value but may also be
dangerously misleading. While every effort has been made to ensure that
the programs are as "bug-free" as possible (an ongoing process) the
authors do not accept responsibility for any errors that may occur.

It is not appropriate that details of the methods of operation and
applications of the MAGIC component programs be presented here. Brief
descriptions of the programs accompany the instructions for their use in
the MAGIC handbook but detailed explanations are available in the following
works:

Davis, J. C., 1973, Statistics and data analysis in geology: New York,

John Wiley and Sons, 550 p.

Hill, M. 0., 1973, Reciprocal averaging: an eigenvector method of

ordination: Journal of Ecology, v. 61, p. 237-249.

1974, Correspondence analysis: a neglected multivariate method:

Applied Statistics, v. 23, p. 340-350.

J¥reskog, K. G., Klovan, J. E., and Reyment, R. A., 1976, Geological

factor analysis: Amsterdam, Elsevier, 178 p.
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MAGIC

MAGIC is a package of computer programs that others have found
useful when dealing with paleontologic data. MAGIC is designed so that
the casual user can sit down at a terminal and, with a minimum of
instruction, be able to use a variety of simple and sophisticated
statistical techniques.

New users of Multics are cautioned that the MAGIC handbook assumes
that the user has at least rudimentary knowledge of the Multics system.
Information on the Multics system may be found in the U.S.G.S. Introductory
Multics Handbook which may be obtained at the Reston, Denver, or Menlo
Park Computer Center Division offices. For further information, each
user is encouraged to obtain and use the Honeywell Multics Programmers’
Manuals. The more useful of those manuals are:

Multics Introductory User's Guide (AL 40)
MPM Commands and Active Functions (AG 92)
Multics Pocket Guide (AW 17)

Instructions given in this handbook will allow you to login on the
Multics computer, create an area in the computer to store your data,
edit and transform your data, and then compute various statistics.

At the present time (September 28, 1979) the following programs are
available on MAGIC.

BICOR - calculates covariance and correlation between two sets of
variables.

SMOOTH - performs N term smoothing (running average).



WILLI - checks for rows and columns of zeros in a data set and allows
various transformations and editing of data segments.

BICLUST - weighted average cluster analysis for binary or semiquantitative
data.

CORRAN - correspondence analysis.

PCA - principal components analysis.

CLUSTER - weighted pair group cluster analysis.

TREND - trend surface analysis.
As other programs are added to MAGIC this handbook will be updated.

Information on programs in MAGIC can also be called through MAGIC.



OPERATION OF MAGIC

In the following explanation user-generated sequences are preceded
by an !, computer-generated sequences are in quotes.

Once you login to the multics system (see next section), MAGIC can
be accessed by.}yping
! ec >udd >Trinity > RSpicer >magic_dir >magic.ec

If you intend to use MAGIC on a regular basis you can create a
permanent link to MAGIC by typing in
! Tk >udd >Trinity>RSpicer >magic_dir >magic.ec magic.ec

Once you have linked to MAGIC you can invoke it forever after by
typing:
| ec magic

When you invoke MAGIC you will receive a greeting message.

"MAGIC-USGS multivariate statistical Programs Package 1.0"

L "
® 6600666600066 00020s220000000000008 000000000000 00000000000000

The 1.0 refers to the release or version of MAGIC. As alterations
are made to the package this number will change.
"Do you require help"

If you need help type ! yes

If not type ! no

For now, assume you do not need help]

and that you typed in ! no.
You will then be given an opportunity to quit MAGIC.
"Do you want to quit MAGIC"

You answer this by typing ! yes

or ! no



If yes, you exit from MAGIC; if no, the routine continues with
"enter program name"

At this point you are ready to type in the name of the program you
want to use. NOTE: Read the appropriate writeup in this handbook
before trying to use a program.

After your results are printed out, the routine will ask you
“Do you want to quit MAGIC"

AGAIN you answer by typing ! yes

or ! no
If yes, you exit from MAGIC, if no the routine continues with
“enter program name"

and so on and so on--but remember--always quit magic before you logout.

! NOW, suppose you responded YES to
"do you require help" you will then be asked
“Do you require a list and description of programs”

AGAIN you answer by typing ! yes

or ! no

If yes, a listing and brief description of programs contained in MAGIC
are printed out, then the routine continues with another question. If
no, you immediately get the same question which is
“Do you require help inputting data?"

AGAIN answer by typing ! yes

or ! no



If YES, a short information segment concerning input of datz:\~ will
be printed out and then you return to
"Do you wish to quit magic”
If NO, you return immediately return to
"Do you wish to quit magic"”
Answer ! yes
or ! no

Good Luck.
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LOGIN/LOGOUT

MULTICS is usually accessed with a terminal and a phone line.
Multics keeps track of users by a system of Project and Person identifications.
To log into multics you must have use of a Person-id registered on the
system and know what the Password is for that Person-id. More information
on new-user registration may be found in the appropriate Introductory
Guide (National Center, Denver, Menlo Park) to Computer Center Division
facilities,

After obtaining use of a Person-id, password, terminal, and phone,
you are ready to log in.

Most terminals have switches labeled speed and duplex (next to the

\
keyboard). You want the speed switch set to 30 and the duplex switch

set to half,

Dial the telephone number of the computer. You will hear the phone
ring, and when the computer answers, a steady high-pitched tone will
come on, Place the phone into the "coupler" of the terminal and turn
the terminal power switch on. Shortly the terminal will type out the
two lines identifying itself and telling you the number of current
users.

Now you log into the system by typing the command ! login Person-
id. The computer will then ask for the Password and blacken in the
portion of a line where you type in your password. Now type in password.
If done correctly the computer will then provide information about when

you last logged in, print any system messages, etc., and finally print
out a ready message. When the ready message is printed, you are at

command level and ready to enter MAGIC or the editor.
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COMMAND sequences for login follow. Computer-generated sequences
are in quotes, user-generated sequences are preceded by an !, Do not
type the !. This is only to show which lines you type.

"multics mr6.20: Menlo Park, California”

"Load = 22.0 out of 85.0 units: users = 22"

! login RPoore

"Password:"

| Whkkekkkrxl (computer first darkens line, then you type password over
it)

"you are protected ..eeeceee

L
9080000000000 00000000000000

"R 843 2,12.8 32.853 3@2" This is the ready message.
To terminate a session all you need to do is type in the command
! Togout
The computer will then print out a two-line message concerning when
you've logged out and usage during the session. Next the computer
prints "hangup". You should then disconnect the phone from the terminal,
hangup the phone and turn the terminal off,
NOTE:
1. You can substitute 1 for login so that command is
! 1 RPoore
2. Some Person-id's operate a start-up ec. Thus you may obtain a fair
amount of printout after you give the correct password. Just wait

for the ready message.
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On the teleterm 1132 terminal, the 1 sometimes generates a comma.

If that happens you'll have to give the command a second time.
Correcting mistakes: when you type commands, etc., on the terminal
they do not register in the system until you provide a newline
character (carriage return and line feed). There are two special
characters (# and @) that allow you to erase mistakes on a line if
you notice them before giving a newline character.

# - this character goes back one space and erases whatever character
is there, or any number of preceding blank spaces, and you can type
a new character (correction) in that space. Suppose you mean to
type the word DOG, but type DAG by mistake and notice the mistake
before going to the next line. You could type # twice and then 0G.
| DAG##0G (newline). Multics will only see DOG.

@ - this character erases all characters preceding it on a line,

For example ! See teh dag run @See the dog run (newline), multics
will only see “See the dog run“.

Upper and lower case letters are important in multics in that the
system treats them as entirely different characters. In general
uppercase letters are used for first two letters of Person-id,

first character of Project-id, and in naming data segments. Commands,

responses to prompting questions, etc., are lower case.

13



Data segments: In most cases data that you want the programs to
operate on will be contained in data segments that you create. It
is best to use a short name that incorporates the word data for
these data segments. For example, a convenient name for a data
segment containing counts of planktic forams in samples from DSDPHole
173 would be something like - PFdata_173. A label containing the
word data allows you and, more importantly, others who may work in
the same area to identify segments containing original data. Note
names of data segments cannot contain blanks. If you want words
separated use the underscore symbol (_).

The maximum line-length of your terminal should be set to 132
characters, by using the multics command line_length 132, If a
132-column termminal is not available, the output from most programs
within MAGIC can be routed to a line printer in the computer center.
If available, the option to perform this re-routing is offered near

the beginning of each program.
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QEDX - MULTICS EDITOR

The QEDX text editor is used to create and edit data segments.
Detailed explanation of QEDX is available in section 3 of the Multics
Programmers Manual of Commands and Active Functions, and in section 7 of
the U.S.G.S. Introductory Multics Handbook. The following is a brief
description of how QEDX operates and comments concerning some of the
commonly used requests.

QEDX creates a temporary space in the Multics system (called a
buffer) in which you can create a new data segment or modify an existing
data segment. QEDX operates in two basic modes - (1) input and (2)
edit. When in the input mode, data can be added to the buffer. When in
the edit mode, data in the buffer can be altered. When in edit mode,
and often when in input mode, you will want operations performed on a
specific line or group of lines of the buffer. You can specify (address)
a line (or lines) in the buffer in a number of ways.

QEDX INPUT MODE REQUESTS

[-%)
"

enter input mode, append lines typed from terminal after a specified

line.

(g]
(1]

enter input mode, replace the specified 1ine or 1ines with lines

typed from the temminal

-de
"

enter input mode, insert lines typed from the terminal before a
specified line.

NOTE: once you type in one of the above commands you must type \f to
escape input mode. Also you must be in edit mode before giving

requests above. And when you invoke QEDX you are in edit mode.

15



QEDX EDIT MODE REQUESTS
d = delete specified 1ine or lines from buffer
p = print specified 1ine or lines on the terminal
q = exit from the editor
r = read a specified segment into the buffer
w = write current buffer into specified segment
ADDRESSING

Lines in the buffer are automatically numbered (consecutively) from
top to bottom by QEDX. Thus if you type in 3 lines, the first line is
#1, the second #2, and the third #3, and an imaginary pointer is aimed
at line #3. The imaginary pointer is usually aimed at the line that was
operated on last and that line is called the current line. If you then
insert a line before line #3, the newly inserted line becomes line #3
and the previous line #3 becomes line #4--and the pointer is aimed at
new line #3,

For data segments, two useful ways of addressing a specific line or
set of lines in a buffer are (1) by absolute line number and (2) by
relative line number. Absolute line number refers to the position of a
line in temms of the sequence of lines in the complete buffer, whereas
relative line number refers to the position of a line relative to the
current line (the pointer),

Consider the buffer shown below, with the pointer aimed at line 3.

This is line one
This is line two
This is line three

This is line four

16



The absolute address of (This is line two) is 2.
The relative address of (This is line two) is -1.
The relative address of (This is line four) is +1.

Buffer addresses in QEDX precede requests for operations. Addresses
can be simple or compound. If you do not specify an address, QEDX
automatically assumes you mean the operation is to be performed on the
current line,

The following illustrates the operation of QEDX. Computer-generated
sequences are in quotes, user-generated sequences are preceded by an !.

You must invoke QEDX by typing the command QX. When invoked QEDX

is in edit mode.

! gx invokes QEDX - it is in edit mode

! a enters input mode, and creates new buffer
! This is line one line one of buffer

! This is line two line two of buffer

! This is line three line three of buffer

! This is line four line four of buffer
I\f escape from input mode, now in edit mode
! w Dummy_seg Writes 4 lines of buffer off to a permanent

segment called Dummy_seg
lq exit from editor - you are now at command level

"ready message" and buffer and its contents are destroyed

17



! gx

! r Dummy_seg

! 1p
“This is line one"

[ 43 p

"This is line four"

!d

! a

! This is line 4

AN
bp

"This is line 4"

! w Dummy_seg

l q

"ready message"

invokes QEDX - it is in edit mode

takes contents of Dummy_seg and places them in
buffer

print line 1 (addressing by absolute line #)

line 1 of the buffer

print 3rd line down from current line (addressing

by relative line #)

line 4 of the buffer

delete (since no address given, default is
current line [in this case pointer moves to
line 3 as line deleted was last line]

switch to input mode

entered after current line (becomes new line
#4)

escape from input mode

print (current line printed because no address
given)

line four of buffer

writes contents of buffer in Dummy_seg - this
is an overwrite - it replaces the data that
was in Dummy_seg

exit from editor and return to command level

To print, delete, or writeoff a sequence of lines in a buffer you

use a compound address to designate the first and last line of the

desired sequence.

18



For example:

13,7d

! "],+2 p

NOTE: 1.
2.

this deletes the third through the seventh
lines of the buffer. The comma separates
the two addresses.

this would print the line preceding through the
2nd line following the current line.

you must type \f to escape from input mode.

you must write the contents of a buffer off to a segment
before exiting from the editor. You should specify the segment
that the data are going to reside in when you give the write
request. When creating a substantial data segment, it is
prudent to escape input mode and issue a write request at
regular intervals. That way if QEDX is accidently terminated
you will only lose the data typed in since the last write
request.

The name of a data segment cannot contain a blank. If you
want to separate words, numbers, whatever, use the underscore
character (_).

Time and thought put into construction of a data segment is
well spent, Any mistake in the data segment will eventually

cause trouble in MAGIC.

19
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BICOR (Source - Davis, 1973)

BICOR will calculate the covariance and correlation between two
variables. Input for BICOR are pairs of values for observations that
you type in during operation of the program. OQutput from BICOR consists
of the following:

1. Number of samples (pairs of observations)

Sum of variable 1 (X1)

Sum of squares X1

Sum of variable 2 (X2)

Sum of squares X2

Sum of cross products

Mean of X1

Variance of X1

le\Ja\:J\-th

Standard deviation X1

—
o
.

Mean of X2

—
—
L]

Variance of X2

—
N
.

Standard deviation X2
13. Covariance between X1 and X2
14, Correlation between X1 and X2.

20



OPERATION:

BICOR is accessed through MAGIC by typing in bicor in answer to the
prompting question - enter program name. You will then be asked to type
in the total number of pairs of observations you have (= # of samples).
Next you will be asked to enter the paifﬁ of observations and the terminal
will also type a ?. You then type in values for the first pair of
observations separated by a comma. One pair of variable values should
be inputted per line. When you've typed in the first pair, the routine
will prompt you with another ? on the next line and wait for you to
enter the next pair. The program will continue to prompt you until you
enter the total number of pairs of observations you specified previously.

Command sequences for operating BICOR follow. Computer-generated
sequences are in quotes, user-generated sequences are preceded by an !,
! magic

etc.
“enter program name"
! bicor
"enter number of pairs of observations"
12
"enter pairs of observations"
nou
11,2
non
! 3,4

1 number of samples = 2"

21



SMOOTH (Source = Davis, 1973)

SMOOTH will perform a M-term smoothing operation (running average)
on a data sequence. Input for SMOOTH is in the form of a data segment.
Qutput from SMOOTH consists of:

1. 1list of original values

2, 1list of smoothed values

3. plot of original values

4., plot of smoothed values
OPERATION:

SMOOTH is accessed through MAGIC by typing in “smooth" in answer to
the prompting question - enter program name. You will then be asked to
type in the name of your data segment. Next you will be asked to provide
a control argument selecting the number of temms to be used in the
smoothing operation. You may select any odd number, A 3-temm running
average is commonly used.

Command sequences for operating SMOOTH follow. Computer-generated
sequences are in quotes, user-generated sequences are preceded by an !,
| magic

etc
"enter program name"
! smooth
“enter name of data segment" ! coarse_fraction_core 8
"enter number of terms to be used in the running average [3 is the most
common]"

13
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“stop"
"ResuTtsS ceeeeocscececccsess

"output"

DATA SEGMENT FORMAT FOR SMOOTH
A data segment for SMOOTH is created in an editor (QEDX is recommended).

line 1 title of data segment - you can use up to 80 characters (including
blanks)

line 2 number of samples (observations). Maximum # is 350.

line 3 The data, each number (sample, observation) separated by a
comma (stream input). Do not put spaces between values. When
the end of a line is approached, stop typing at a convenient
point (after a comma is best) and start typing the rest of the
values at the beginning of the next line. NOTE: You must put
a newline character (carriage return and line feed) after your

line N+2 1last number.

23



WILLI (Source - R. A. Spicer)

Willi is a program that allows you to transform and edit a data
matrix, and then use the new data matrix as input for statistical programs.
Input for WILLI is an M,N data segment. Output from WILLI can include
the following depending upon options you select.

1. raw data matrix
2, transformed data matrix
3. edited data matrix

NOTE: WILLI automatically checks the data matrix for columns and
rows of zeros and then deletes them. This is a safety feature as a
column or row of zeros will cause most of the statistical programs to
“Blow up".

Data transformation options include:

(1) = raw data - the contents of data matrix are unchanged but data are
checked for columns and rows of zeros.

(2) = percent species transform - raw species counts are converted to
percent sample.

(3) = log transform.

(4) = presence/absence (binary)
Edit options include ability to delete up to 50 samples and/or

species from the data matrix.
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OPERATION
WILLI is accessed through MAGIC by typing WILLI in answer to the
prompting question - enter program name. You will then be asked to type
in the name of the data segment containing the data to be operated on.
Next you will be asked to type in the name of the data segment the
results from WILLI are to be written out to.
You next must respond to several control options.
First you must decide if you want a printout of the raw data.
type 1 for printout
2 for no printout
Next you respond to transform options
type 1 for raw data
2 percent species transform
3 log transform
4 presence/absence transform
The transformed data matrix will then be printed out for your
inspection. If any rows or columns were all zeros you will receive a
warning and these rows or columns will not appear on the transformed
matrix.
You are then asked if you want to delete any species. To delete
species merely type in the original species # followed by a newline
character (carriage return and line feed). You may delete up to 50

species. When you want to terminate the list type a zero (4).

25



For example:

"enter species to be omitted"

[

13

17

)

You will then be asked which samples you want deleted. Sample deletion
is carried out as for species.

For example:

"enter samples to be omitted"

!5

17

1 ¢

If you do not want to delete any species or samples answer § (zero) to
the appropriate question.

The program will then print out your data matrix with the deletions
you requested. If no deletions were required no further printout is
given,

COMMAND sequences for operating WILLI follow. Computer-generated
sequences are in quotes, user-generated sequences are preceded by an !,
! magic

"etc"
"enter program name"
! willi

“enter name of data segment" ! test x

26



“enter name of output segment" ! test y
"enter 1 for printout of raw data else type 8"
)
"enter 1 for raw data"

"2 for percent species transform"

“3 for log transform"

"4 for presence/absence"

'3
" sample species "
1 2 3 4 etc.
1 2.70 2.30 3.13 0.6
etc"

“enter species to be omitted"
' g
"enter samples to be omitted"

'

12
' g
" sample species "
1 2 3 4 etc.
etc."

In the above sample log transform was requested, no rows or columns of
zeros were in data segment and no species and the first two samples were

deleted.
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DATA SEGMENT FORMAT
Data segment for WILLI is created in an editor (QEDX 1is recommended).
line 1 - title of data segment - you can use up to 80 characters (including
blanks)
line 2 - dimensions of data matrix M,N where M = # of variables (species)
N = # of samples.
line 3 - the data - data for each sample are entered in rows, each
number separated by a comma (stream input). If a row of data
extends over a line, continue typing on the next line. NOTE:
You must put a newline character (carriage return and line

feed) after your last number of your last sample.

28



BICLUST (Sources - Davis, 1973)

Biclust will perform a weighted-average cluster analysis on binary
(presence-absence) data or on semiquantitative (abundant-common-rare-
absent) data. The program allows the option to use either the Sokal-
Michener or the Jaccard binary coefficient as the measure of similarity
between samples. Input for BICLUST is in the form of a data segment
containing an m,n data segment., OQutput from BICLUST can include all or
part of the following depending upon options you select:

1. 1input data matrix

2. similarity matrix

3. linkage table

4, dendrogram
QPERATION:

BICLUST is accessed through MAGIC by typing in biclust in answer to
the prompting question - enter program name. You will then be asked to
type in the name of the data segment containing the data to be clustered.

Next you must provide 4 control arguments. You do this by responding
to 4 multiple choice statements.

The first control argument concerns the similarity measurement
option.

P = Sokal-Michener coefficient
1 = Jaccard coefficient

The second control argument concerns the type of data input.
@ = binary (presence-absence) data

1 = semiquantitative data

29



The third control argument allows you to decide if you want the
input data matrix printed.
@ = for printing the data matrix
1 = for not printing the data matrix
The fourth control argument allows you to decide if you want the
similarity matrix printed or not..
@ = for printing similarity matrix
1 = for not printing similarity matrix
Command sequences for operating BICLUST follow. Computer-generated
sequences are in quotes, user-generated sequences are preceded by an !.
!magic
etc.
"enter program name" ! biclust
enter name of data segment ! plut_coded data
"Cluster analysis"

"This program .ceecececeees

n
AR ERERENNENRENNENENEE NN R XY XN

"enter @ for Sokal-Michener coefficient
1 for Jaccard coefficient"
1 g
“"enter @ for binary (presence-absence) data
1 for semiquantitative data"
11
"enter @ if you desire the input data matrix printed

1 if you don't"

30



'y

"enter § if you desire the similarity matrix printed
1 if you don't"

L)

"stop"

"Results seeseeoes"

In the preceding example, samples will be clustered using the
Sokal-Michener binary coefficient as the measure of similarity. The
variables (species) would be measured semiquantitatively (abundant-
common-rare-absent). Both the input data matrix and the similarity
matrix will be printed out.

DATA SEGMENT FORMAT FOR BICLUST
A data segment for BICLUST is created in an editor (QEDX is recommended).
line 1 Title of data segment--you can use up to 80 characters (including
blanks).
line 2 dimensions of data matrix M, N, where M = number of (species)
variables
N = number of samples
line 3 The data - data for each sample are entered in rows, each
number separated by a comma (stream input). If a row of data
extends over a line, continue typing on the next line. NOTE:
You must put a newline character (carriage return) after the

last number of your last sample.
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STYLE OF DATA
This program allows two styles of data. In the first style, the
variables are coded in a binary state. In this state a variable is
either present or absent. The following numbers must be used to indicate
presence or absence of variables in a given sample:
2 = present
1 = absent
In the second style, the variables are coded in a four-state
manner, The four states are abundant, common, rare, absent,
The following numbers must be used to indicate which category the

variables in a given sample fall into:

222 = abundant
221 = common
211 = rare

111 = absent
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CORRAN (Source R. Spicer)

CORRAN will perform a correspondence analysis of up to 350 samples
and 350 variables. Input for CORRAN is in the form of a data segment
containing an M,N data matrix. The input data segment is usually output
from Willi. Output from CORRAN includes
1. Position of samples along 3 AXES.

2. Position of species along 3 AXES.

3. Plot of samples in 3-dimensional space (the 3 AXES).

4, Plot of species in 3-dimensional space (the 3 AXES).

NOTE: 3 and 4 are drawn on the digital plotter at the Computer Center.
OPERATION:

CORRAN is accessed through MAGIC by typing in CORRAN in ANSWER to
the prompting question ~- enter program name. You will then be asked to
type in the name of the data segment containing the data you want CORRAN
to operate on,

There are no control arguments or options to CORRAN.

COMMAND sequences for operating CORRAN follow. Computer generated
sequences are in quotes, user generated sequences are preceded by an !.
! magic

I "etc."
“Enter Program Name"
! corran
"Enter name of data segment" ! Core_3 Diatoms
"Correspondence analysis .....;"

"results"
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"S series of information statements are output documenting the copying
of plotter instructions generated by the program to magnetic tape."
DATA SEGMENT FORMAT FOR CORRAN
A data segment for CORRAN is created in an editor (QEDX is recommended).
line 1 title of data segment--you can use up to 80 characters (including
blanks)

line 2 dimensions of data matrix M,N - where M

# of variables
(species)

N

# of samples.

line 3 the data - the data for each sample are entered in rows, each
number separated by a comma (stream input). If a row of data
extends over a line, continue typing on the next line. NOTE:

line You must put a newline character (carriage return and line

whatever feed) after your last number of your last sample.
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PCA (Source - Davis, 1973)

PCA will perform a principal components analysis of up to 350
samples and 350 variables (species). Options are available to use a
correlation matrix, variance, covariance matrix or cos e matrix as a
measure of similarity. Input for PCA is in the form of a data segment
containing an M,N data matrix. Output for PCA can include the following
depending upon options you select.

1. Input matrix.
. Standardized input matrix,

. Similarity matrix.

2

3

4, Table of eigenvalues,

5. Principal axis matrix.

6. Principal component scores.

7. Two dimensional plots of principal component scores.
OPERATION:

PCA is accessed through MAGIC by typing in PCA in answer to the
prompting question - enter program name. You will then be asked to type
in the name of the data segment containing the data to be operated on.

Next you must provide control arguments. You do this by responding
to multiple choice statements.

The first control argument concerns an option for transposing the
data matrix.

1 = no transposition.

2 = transpose.
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The next control argument allows you to select the similarity
coefficient you want,
1
2

correlation matrix.

covariance matrix.

3 = cos e,

If you select 2 or 3 you will be asked if you want your data row-wise
normalized.,

1
0

for row-wise normalization.

no row-wise normalization,

If you select cos e you will also be asked if you want each column of
data to have zero mean.

1
0

zero mean transformation.

no zero mean transformation,
Next you will be given the choice of having results dprinted at
computer center.

If you answer yes the results are printed out on a line printer at
the computer center.

If you answer no to the dprint option, your input data, results,
etc., will be printed out on the terminal.

Note the output from PCA can be extensive and take a long time to
print out on the terminal. If you have >50 samples or species it is
best to dprint.

A scatter plot of individuals plotted against axes 1 and 2, 1 and

3, and 2 and 3 are produced as part of the output.
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Command sequences for operating PCA follow.
sequences are in quotes, user-generated sequences
! magic

"etc."

“enter program name"
! pca
"enter name of data segment" ! core_3_diatoms
“PCA"
“"enter 1 for no transposition of data matrix"
"2 for transpose of matrix"
1
"enter 1 for correlation matrix"
"2 for covariance matrix"
"3 for cos theta transform”
1
"Do you wish to dprint the results?"
! No.

"Title of data segment for core_3 diatoms”

"input data"

"similarity matrix"

etc.

"results"

Computer-generated

are preceded by an !.

In the above example correlation matrix was used for PCA analysis

of diatom data from core 3. The results printed out at the temminal.
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DATA SEGMENT FORMAT FOR PCA

A data segment for PCA is created in an editor (QEDX) is recommended).

line 1

line 2

line 3

title of data segment - you can use up to 80 characters (including
blanks)
dimensions of data matrix M,N - where M = # of variables
(species)
N = # of samples
the data - data for each sample are entered in rows, each
number separated by a comma (stream input). If a row of data
extends over a line, continue typing on the next line. NOTE:
you must put a newline character (carriage return and line

feed) after your last number of your last sample.
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CLUSTER (Source - Davis, 1973)

Cluster will perform a weighted-average cluster analysis of up to
350 samples with an option to use either the correlation coefficient or
the distance coefficient as a measure of similarity. Input for CLUSTER
is in the form of a data segment containing an M,N data matrix. Output
from CLUSTER can include all or part of the following depending upon
options you select.

1. Input matrix.
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