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1. PREPARING DATA FOR ANRLYSIS

The data preparatlion phase of any statistlical analyslis projgect
invelving a computer 1s probably the most Important phase, but
unfortunately the one which recelves least attentlon and 1s most
l1tkely to suffer first from any time schedule which may be
Imposed. Tlime spent 1n checkling data (elther manually, or with
the computer), and arrangling 1t In a convenlent and easlly
handled form, can save many hours 1In both human and computer
processing time at a later stage 'n the projgect.

This sectlon contalns hints on data preparation and checking, as
well as references to other |1terature on the subject. Emphasis
will be placed on ‘“soclal sclilence" type analysis, and 1in

particular, the processing of survey data and quest ionnaires.
'Data preparation' in this context refers to the punching of data
onto 8@ column cards. It 1s assumed that the actual punching
willl be carrled out by the Computer Centre data preparation
service or some other such body.

It 1s expected that a "data entry" facllity whereby data 1s
directly entered onto magnetlc storage will be avallable 1n the
future.

1.1 QUESTIONNAIRE DESIGN

The specific theory and detalls of questlonnaire design are
adequately covered elsewhere. (See Moser & Kalton.) What wil! be
covered here are the aspects of questlonnaire design specifically
relating to data preparation and computer procsessing.

The process of moving data from the polint of collectlon to actual
analysls 1s such that there 1s a great potential for the
introduction of error. Naturally, any transcription process
involving human participation fIincreases thils potential, and it
should be an aim 1n the design of any questionnaire to minimize
the frequency of such human fintervent ion.

It 1s to this end, that the layout of a questionnaire should be
given careful consideration. Naturally, 1f the questionnaire Is
to be completed by the respondent and not by an interviewer, then
the deslign of the questlonnailre should, as much as possible
factl1tate the complete and accurate answering by the respondent.
It 1s posslble to achileve thls, and st1ll have a layout conduclve
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to data preparat ion.

If data can be transferred 1Into machine readable form (e.g.
punched cards) directly from the source document, then time can
be saved, and the rlsk of human error reduced.

1.1.1 PRE-CODED RANSWERS

The simplest way to facllitate data preparation 1s to  usse
precoded answers to questions, and there are many ways of
achleving this. (See Moser & Kalton Ch.13) e.g.

(A> DO YOU OWN A MOTOR CAR? (26)

(Please put X 1n appropriate box)
oo [] 2

(BY IN WHAT STATE OF AUSTRALIA WERE YOU BORN?
(Wr1te approprlate number 1n box)
1. QUEENSLAND 5. S. AUSTRALIA
2. NEW SOUTH WALES 6. W. AUSTRALIA

[1] 27>

3. VICTORIRA 7. N. TERRITORY

4. THSMHNIH 8. NOT BORN IN RUSTRALIA
(C)> HOW DO YDUkNORMHLLY GET TO WORK? (OFFICE USE ONLY)

(please circle)

1. ON FOOT 5. PUBLIC TRANSPORT

2. BICYCLE 6. TAXI

3. MOTOR CYCLE 7. NOT RAPPLICABLE (28>

4. CAR
In example (A) the respondent 1s required to place a "X" 1In the
appropr liate box. Each box has a number besfide 1t, which is the

figure actually punched onto the card.
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In example (B), the respondent 1s required to write the
approprlate code for hils answer Into the box provided.

In example (C), the respondent clircles the approprlate answer,
the code for which 1s later transcribed Into a box 1n the right
margin.

142 DESCRIPTIVE ANSWERS

Descriptive answers may not be directly processed by the
computer, but may stlll be essentlal to the quest lonnaire. If
processing 1s requilred, then they should be quant 1fied 1n some
way at a later stage e.g.

(1) WHAT DO YOU THINK ABOUT LOWERING (OFFICE USE ONLY)
THE MINIMUM AGE FOR OBTAINING A
DRIVING LICENSE FROM 17 YEARARS TO
15 YEARS?

(245

In this example the respondent 1s required to express an oplinion
in the space provided. At a later stage, a scrutilneer may
interpret thils response according to the followling categorles,
and then enter a code Into the space provided.

Strongly agree
Agree

Dont care
Disagree

Strongly Disagrese
. D1d not answer.

OO+ WON -

The respondent, on the other hand, may be asked to rate hls own
oplnion on a ten point scale e.g.
i 1 2 3 4 5 6 7 8 S 10

STRONGLY DONT STRONGLY
DISAGREE CARE AGREE

(24)
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1.1.3 USER CODED NUMERIC RESPONSES
Many data preparation errors result from thls type of
questlon, and where possible, they should be avo lded.

E.g. 'nstead of:
(1) WHAT IS YOUR WEEKLY INCOME IN DOLLARS? ] l (24-27)

USE

(2> IN WHICH GROUP DOES YOUR WEEKLY
INCOME LIE?

a. UP TO 50

b. $50 to $180

(23)

c. $100 to $200
d. OVER $280
If (1) 1s used, respondents may try to enter 1Income as dollars
and cents, in whilch case Insufficlent space 1s provided;also,

they may left Justify thelr numbers 1n the space provided, rather
than right Justify l.e.

20 instead of

General ly speaking, 1f classes can be provided with meaningful
intervals, such as 1n the second example, they should be used.
If thls 1s not possible, then the actual coding should be left to
scrut ineers.

1.1.4 HINTS ON QUESTIONARIRE DESIGN

1. MWhere possible, use numerlic codes rather than letters e.g.

USE YES B (25)

NO 1
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RATHER THAN

ves v [] (25)
no N[

This 1s because computers generally manipulate numbers better
than characters, and also because data preparation 1s quicker
for all numerics than for a mixture of alphabetics and
numer 1cs.

If respondents are to write codes 1In a box provided ensure
there are sufficlent positions for the largest cods.

Indicate the positlion of each coded response on the punched
card (or other recording medium). e.g.

ves o [] (64)
oo o1 [ ]

- the coded answer for this question wlll be punched 1n
column 64 on the card.

If respondents are to complete the questilionnalre ensure that
spaces for answers are as close to the right hand side of the
page as possible so that the data preparation assistant can
scan straight down the pags.

If actual coding of the answers 1s to be carrled out by a
scrut ineer on the questlionnaire form, ensure that an adequate
margin 1s left on the righthand side of the pags.

If the questionnailre 1s 1n the form of sheets of paper pinned
in the top left corner, print only on one side of the paper
as such forms are difficult to handle. Questionnalres 1n
booklet form may be printed on both stdes of the paper.

Always manual ly check completed questionnaires before they
are submiltted for data preparation (See next sectilon).

If 1n doubt consult the Computer Centre.

Ensure with precoded answers that all possible responses are
provided for e.g. 1t should be possible +to answer all
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quest lons, even 1f the answer 1s ‘'"don't know", not

appl icable" etc.

1.2 DATA CHECKING

Whether the data 1s to be punched directly from the source
document, or from some Intermediate document, the same checking
procedures should be observed at all stages. Th1s checking at
least 1n the flirst case, willl have +to be done manually by
scrut lneers, however as soon as the data 1s 1n a machine readabls
form, the checking may be performed using the computer.

Baslically, data should be checked for completeness and accuracy.

1.2.1 COMPLETENESS

It s Important to first check that the data 1s complete.
Incomplete data can be a problem particularly when the
respondents themselves, actually 111 out and code the
quest ionnaire. Incomplete questionnaires should be set aside by
scrut lneers and some prescr ibed course of actlon taken. It 1s
not the Job of data preparation assistants to make assumpt lons
about unanswered questions. If necessary, a code for "did not
answer" should be provided, as most statistical analysis

techniques make al lowance for missing values.

1.2.2 ACCURACY

It 1s not enough to check that all questions have been answered;
as far as possible data should be checked for consistency and
accuracy. Thls type of check 1s probably best carrled out wusing

the computer once the data 1s 1n machine readable form. Useful
accuracy checks 1nclude:

(1) Questions which are to be answered only on the basls of
answers to previeus questlons should be checked carefully

e.g.

(ad DO YOU SMOKE CIGARETTES? YES @ [ ] (64)

No 1 []
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(b> IF YOU ANSWERED "YES" TO
QUESTION (a), HOW MANY CIGARETTES
DID YOU SMOKE YESTERDAY?
1. NONE

2. LESS THAN 10

3. 18 OR MORE BUT <28 (65)

4. 20 OR MORE

5. NOT APPLICABLE

You should check that 1f the respondent answered "no" to the
first questlon, then he answered "not appllicable" to the
next; any other answer would be I1nconsistent, and would
warrant further checking.

(2) Range checks should be made on all data 1tems. This willl
also help to detect any punching errors which may not have
been discovered.

Ensure that all precoded answers are within the bounds of the
codes provided e.g.

For ues/no answers, where "yes" = @ and "no" = 1, check that
none of the codes are less than B or greater than 1.

For answers which require users to enter amounts which are
not precoded (age, income etc), determine reasonable upper
and lower bounds on these amounts, and carefully look at
values which do not |le 1n these bounds. e.g.

If surveyling first year students at university, ensure that
the age gilven lles 1n a range of about 16 years to 4@ years.
Any answer given outside this range should be checked to
ensure 1ts val idity.

1.3 PREPARING CODING SHEETS

Unless questlonnalres have been designed with the 1ntentlion of
keypunching directly from them 1t 1s advisable that the results
be encoded onto special coding forms. These may be of the
standard 80 column type, availlable from the Computer Centre (see
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f1g.) or they may be desligned for a speclal appllication. Users
wishing to design thelr own speclal coding forms should consult
with the computer cenire beforehand.

When preparing coding sheets, the followling rules should be
observed.

1) Use 1nk or biro rather than pencil.
If using pencll, use a soft grade (2B).
27 If a mistake 1s made in a |1ne, cross out

the whole | 1ine, rather than trying to make unt idy
correct lions.

(3 Ensure that there 1s no ambiguity of characters.
Observe the following convent ions:

o - letter 'Oh'
I - letter 1
Z - letter Z
B - zero
1 - one
(4) Take care in coding as keupunch operators will punch
exactly what appears on the coding sheet and will not

make any assumptlons or correctlons no matter how obvious
any errors may appear.

1.4 STORING DATA IN MACHINE READABLE FORM

There are a number of ways of storing data In a form which can be
read dilrectly by the computer. The normal method which has been
ment loned before, 1s to punch data onto 88 column computer cards.
The data may then be transferred onto any one of the other
storage medla vila thils stage. It 1s hoped that a data
preparation service which enters data directly onto magnetic
disk, willl be available 1n the near future.
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1.4.1 PUNCHED CRRDS

Punched cards are the traditional form of data storage, and are
st11l widely used. They have 8B columns and 12 rows, and so may
store up to 80 characters or digits or combination of both. Each
character has a unique code which f1s seen as a number of punched
holes in each column. Cards are read by the computer at the rate
of 1088 cards per minute.

Punched cards have a number of advantages;

(1) Can be manipulated before belng read by the computer (sorted
etc)

(2) Easily read and interpreted by humans
(3) Indilvidual cards can be removed, and corrected.
(4) The standard 80 column card 1s universally accepted, and can

be read by most computers.

However there are disadvantages such as bulk, durabil ity and slow
transfer rates which make other means of storage more practical.
They are sti1ll useful as an 1nitlal means of transferring data
into machine readable form.



MNT-3
1Jul?5

1.4.2 OPTICAL MARK CARDS

These cards are simllar 1n dimension and characterlistics to
punched cards, however, Instead of punching holes to code
characters, pencil marks are made 1n predefined fields.

UNIVERSITY
STUDENT NUMBER UNIVERSITY OF QUEENSLAND TEST ANSWER CARD l
h
STUDENT L I <
s
NAME =
nininininininfnin I «
B
MEIEEIE I I ]
sl e ls el o le s '% z
H MMM R s
d 1121212191912 s TEST TITLE E
HEEEME IR g E
HAARBERBBERAE
«
g R R A R R R g QUESTION NUMBER
nininin|n T ? T ? 5
lolalele]|els|e]|s]s 12| 3fa|s |6 |7 |e|o[t0]1n]12]13]ra|1s]16]17 |18 |19|20 21|22 |23|2a|25|2|27]28 2|30
17}
cininfnfninlalnain|in|n|in|n|n 'f\ NninininIninin|in|n|inln|nin|nln|nlnln|n|lnaln|ln|in|n|n|ln
AR
SO [S[S[[[8|8|8[L|8(8]6 8]8(8|8(0[0(6]|8|8(6(8(8(8[8]|8(06[8(|8|8|6(8[6]8]8]|8[8]8
£ o a n ala n alnlalalalalalalalalalalalaln
SIS|S|e8|S|e|8|e]8|2]|8|2|C|C|8(0|8(C|8[C|0(R|0|F[B|E|8]B(0|C(3|6(0|8[0]%[5(0(0]®
Viv|jv|VU|[u|Ju|ju|V|JUu|jv|lV|Vu|[U|Ju|lvu|u|vu|lu|uf|u|u|lu|Ju|u|U|u|u|lv]|vu]|lu|u|lu|u|u|ul|lu]|u]|lul|lul|u
[a) alolalalalalalalalnalalalalnlnlalnlalnlnalalalnlnlalnlnlnln|n|lnln]n
AN A R A A A R A A A R A R R R R R AR R EE
VUlvjvjvufvjvjv|vijvu v ju|V|Ju ||V |u|u|uv|u|Ju|Ju|U |V |Uu|Uu|u|U|u|u|u|u|u|u|u|ud|d]|ul|lolul|u
alnlalnlalalalnlalnlalnlalalalalalalalfnlnln|nlnfnlnlalalalnalalalalnle
I I R T A R R A R A A A R A A A R R R R L
vVivVjv|jvu|ju|jv|u|uju|u|VU|jv|Uu|Vu|u|u|u|u|u|u|u|u|lu]|u|lu|u|lu|u|u|u|u|lu]|ul|u|u]|ul|lu|lul|lul|u :I
n n nlnln n n [a] [a) [a) [a] n n [a} n n n o o n n n n n n =
NN E R R EEEEE
VIVIVIV]IUIv]|Vv]|O[VU]|U [V v]Vjulv]v]lV|JuJuju|v]ju|u]lulululuv]luv]luluv]|lululul|lululululululu
These cards are useful for answering precoded question (e.g.

multlcholice exams) so that the respondent actually codes the
answer directly onto the card. Generally speaking, users will
require a speclal layout for application of these cards, and so
should contact the computer centre for further 1Information.
Cards for the mark sense reader are printed with a special 1nk
which does not 1nterfere with the marks to be read, and users
should be careful to ensure that the cards used are of thls type.
The mark sense card reader wlll read normal punched cards,
provided +that they are punched on the special cards mentioned
before.

1.4.3 PAPER TAPE

Paper tape 1s one of the tradiltlonal storage medtums which 1s
rapidly declining 1n use. Paper tape comes 1n 5, 6, 7 or 8 track
forms, and the actual codes used for representing characters vary
cons iderably.

Whilst some automatlc data collection devices stil]l punch paper
tape output for computer processing, 1t should, where possible be
avoided as a storage medium. Facilities are available at the
Computer Centre for reading and punching paper tape. However,
data obtalned on paper tape should be +transferred to some
magnetlc storage medlum as soon as posslble. Users with data on
paper tape should consult the Computer Centre before attempt ing
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to use 1t.

1.4.4 MAGNETIC TAPE

Magnetic Tape 1s a very commonly used storage medium for data on
computers, but, the actual codes wused vary among computer
manufacturers. Generally, Magnetic tapes have elther 7 or 9
tracks, and <come 1n lengths of 1200 feet or 2400 feet. Whilst
the computer centre does not encourage the use of magnetlc tape
for the storage of data, 1t 1s often a useful way of transferring
data from computer to computer.

If users are obtaining data from some other source on magnet lc
taps, then as much as possible, the tapes should have the
following characteristics.

1. Any length up to 2400 feet

2. Must be 7 track (or 9 track)

3. Packing Density of 200, 556 or 808 bilts per 1inch.

4. Unlabel led

5. BCD or ASCII code

The Computer Centre has the capabillty to read most tapes that
conform to these characteristics. If there 1s any doubt as to

the type of magnetic tape, 11t Is Important to contact the
computer centre before ordering. Data from magnetic tape will,
1f size permits, be transferred to disk. Other wise, 1t will be
converted 1Into a form easily read by the U.Q. machlines, and put
back onto magnetic tape. A nominal charge will be made for this
service.

1.4.5 MAGNETIC TAPE CASSETTES

Some remote terminals have magnetic tape cassette facilities
which enable wusers +to wenter data locally and store 1t on
cassettes. This factility 1s only avallable to wusers wilth
terminals of thils kind. Unfortunately, there 1s no uniformity of
code between different brands of cassette mechanism, and so they
tend to be unsatisfactory for transportation of data between
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mach ines.

1.4.6 MAGNETIC DISK

The PDP-10 computer system at the University of Queensliand 1s a
disk based system, providing users wlith a large but finite space
for the storage of data. Magnetic disks provide the fastest,
most sophilsticated means of data storage yet dilscussed. It 1s
generally 1nevitable that, whatever the orfiginal form, most data
will end up on disk for some length of time during processing.

1.4.6.1 ONLINE DISK STORARGE

Data 1s stored on the PDP-10 disk system as named "flles". (NOTE
users who are not famlllar with the f1le system on the PDP-10
should read MNT-2 Ch. 4 in detaill before proceeding).

Each user has avallable an amount of "onlline" disk space 1n which
to store flles. Thls space 1s directly accessible any time the
user logs onto the system (MNT-2 Ch 6). It 1s 1imited by a

"logged out quota", which 1s the total amount of spdace a user's
flles may occupy when the user 1s "logged off" the system. A
user 1s permitted to occupy more space whlle logged 1n - up to
what 1s known as a "logged 1n quota". This extra space Is

provided +to allow for the generation of temporary storage needed
during the executlon of a program, but 1s not avallable when the
user logs off (See MNT-2 Ch 6.2).

It is possible to Increase the slze of a logged 1n quota on a
temporary basis for very large Jobs e.g. some SPSS jobs. This
is explained in Chapter 4.

1.4.6.2 OFF LINE DISK STORAGE

"0Offline" storage differs from "Online" storage 1n that flles
stored are not necessarily avafilable to the user immediately
after logging onto the system. It s however, cheaper than on
lilne storage, with no real I'Imit on the amount used. Offline

disk storage can be effected 1n two ways.
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Ca) F1le Migratlon System

This system enables a user to request that one or more of his
flles be "migrated” or transferred from "online" disk storage to
a general publilc "offline" disk storage area. Similarly a user
may request that one or more flles be transferred from the
"offl ine" area to the "online" area. Thils 1s useful for storing
infrequently used files, or files which are too large to leave on
onl ine storage (MNT-2 Ch 9).

(b) Private Disk Packs

A number of disk drives are available for wuse with privately
owned disk packs. Users with very large data sets may wish to
purchase or rent a disk pack for thelir exclusive use. (See
MNT-1) The number of drives avallable for thls purpose I1s
limited, and so 1t 1s wise to book a drive ahead of when 1t will

be needed. The amount of storage a user can have on a private
dtsk pack 1s |imited only by the capaclity of the pack (30 million
characters). The use of private disk packs 1s dliscussed 1n Sect.
1.4.6.4.

1.4.6.3 GETTING DATA ONTO DISK

There are a number of ways of transferring data to disk, however
only two willl be mentioned here. It 1s 1mportant that users
refer to the appropriate sectlons 1n MNT-2.

(a) Creating a file with the EDITOR.

The "EDITOR" 1s a program which enables wusers to create and

change files on disk. It is I1ntended for use from a remote
terminal (MNT-2 Ch 5.) and has the advantage of being fast and
convenlent when dealing with relatively small flles. To "CRERTE"

a flle, a user must first "LOG" onto the system (MNT-2 Ch 6.1)
and run the editor (MNT-2 Ch 6.2.1). A more detalled descriptlon
of the edltor and all 1ts facll1tles can be found 1n MNT-6 "R
Line Editor for the PDP-18".

(b) Creating a flle from a card deck.

1+ 1s desirable that data on punched cards be transferred fto
disk. This i1s particularly important where multiple analysis 1s
to be performed on the same data set for although the card reader
can read 1880 cards per minute, thils 1s slow compared to the data
transfer rates from magnetic disk. HAlso, punched cards are not a
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very durable medilum for storage, so as age and number of times

read increases, the |ikel ihood of of problems in reading them
ar ises.
Using the computer via punched cards is cal led "batch

processing". Thils means that 1instead of being able to 1nput data
directly and get an immedlate response as wilth a remote terminal,
users ' submit decks of cards which are processed 1n "batches" at
some later stage. The wuser then receives the printout of
resul ts. (MNT-2 Ch 7. should be read at thls stage). An
example of a card deck to put data onto disk 1s given below.

$SEQUENCE
$J0B [124,1601/NAME:NURK/COST:%$2.00
$DECK SURVEY.DAT

5 (data cards)

$EOD
$EQJ

Thi1s coples the data on cards onto disk as a flle «called
SURVEY.DAT. This flle may then be manipulated 1n the same way as
a flle created from a remote terminal (See MNT-2 Ch 6.2.2 to
6.2.6).

1.4.6.4 USING PRIVATE DISK PRACKS

Whilst the public disks are 1n operation at all times, a user
wishing to wutllize a private disk pack 1s required to mount the
disk pack before using 1t (See MNT-16). Each private disk pack
has a 4 character "logical" name which 1s allocated with the disk
pack. When using a remote terminal, the "mount" command 1s used
as follows.

.MOUNT EDUA: <cr>

Th1s requests that a private disk pack called "EDUR" be mounted
on a drlve, and assigned to the user. If the job 1s to be run
through Batch, the user should flirst consult the Computer Centre
for advice on the methods avallable.
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2. BIOMEDICAL STATISTICAL PACKAGE ¢(BMD>
2.1 INTRODUCTION
The BMD package 1s representative of the Ilargest group of
statist ical packages - the set of "stand alone" programs. It was

developed 1nittally as a tool for research at the UCLA Medical
Centre and catered as much as possible for the analytic problems
of blomedical research. It has undergone a number of changes
since 1t was 1introduced, including addition of new programs to
cover new fields of analysis and reflinements of exl1sting
programs.

There are at present about 55 1ndividual programs 1in the BMD
package, and these can be classifled into six groups;

1. Description and Tabulation

2. Multivariate Analysis

3. Regresslon Analysis

4. Speclal Programs (Life & Contingency Tables)

5. Time Serles Analysis

6. Varilance Analysis

2y 2 AVAILABLE PROGRAMS

The Computer Centre has made availlable a large number of the BMD
programs, with a selection from each of the six classificat ions
given befors. It 1s possible to obtain an up to date |1st of the
BMD programs which are avallable by typing the following command
on a remote terminal, or placing a card with the same command
punched onto 1t, 1n a batch run.

.DIR STR:BMD?77

[STA: refers to the particular area of disk storage where the
statistical programs are fto be found.]
If 1t is wished to use a BMD program which 1s not currently

available, the Computer Centre must be contacted, and assistance
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may be glven 1n obtalning the program.

2.3 USING A BMD PROGRAM

Before attempting to use any BMD program on the PDP-18, the BMD
manual (published by the University of Californla Press) should
be read carefully, particularly the chapter relating to the
program to be used.

Users should note that some 1nformatlon 1n the BMD manual applies
to run procedures for the particular IBM computer used at UCLA.
This 1nformatlon should be ignored as different procedures apply
for the PDP-18.

2.3.1 RUNNING A BMD PROGRAM THROUGH BATCH

2.3.1.1 DATA STORED ON CARDS

To run a BMD program through batch with data on cards, the
followling deck setup should be used.

$SEQUENCE
$J0B
$DATA

(BMD control cards and 1nput data as per

BMD manual )
$EQOD
.RUN STA:BMDB2R (or the name of the
particular
BMD program to be used)
$EO0J
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$ SEQUENCE

o1.2 DATA STORED ON DISK

To run a BMD program through batch with data on disk
storage, the following procedure should be adopted.

1.

Rename the fille to FORB2.DAT 1i.e.
.RENAME FOR@2.DAT=MYFILE.DRT
Assign loglcal unit 2 to disk 1.e.

.ASSIGN DSK:2

Rename fille back to original name (after running).

The following deck set up willl apply.

$SEQUENCE

$J0B [...,...1/NAME:SMITH/COST:$5.080
.RENAME FORG2.DAT=MYFILE.DAT

.ASSIGN DSK:2

.RUN STRA:BMDB5V

.RENAME MYFILE.DAT=FORB2.DAT

$EO0J

2-3
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2.3.2 RUNNING A BMD PROGRAM FROM TERMINAL

Due to the volume of output produced from BMD programs, they are
not really suited to direct running from a remote terminal. If,
however, the output 1s directed to disk storage, and printed on
the high speed I1ne printer, the remote terminal 1s particularly
convenient. The followling procedure should be used.

(a) The input data should be 'n a flle called FORB5.DAT. (I
not, it is necessary to enter the data through the terminal
as the program 1s running, which 1s very tedious.)

(b) Assign loglcal units 5 and 6 to disk.

(c) Run the appropriate BMD program

(d) The output willl go to a flle called FORB6.DAT, which may be
printed on the high speed printer.

Example

.RENAME FOR®@5.DAT=MYFILE.DAT
Files renamed:

MYFILE.DAT

.ASSIGN DSK:5
DSK assigned

.ASSIGN DSK:6
DSK assigned

.RUN STAR:BMDB2R

EXECUTION TIME: B.88 SEC.
TOTAL ELAPSED TIME: B.52 SEC.
NO EXECUTION ERRORS DETECTED

EXIT

.PRINT FORB6.DAT

Total of 1 block 1n 1 f1le 1n LPT request
.RENAME MYFILE.DAT=FORB5.DAT

Files renamed:

FORB5.DAT
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GENERAL HINTS ON RUNNING BMD PROGRAMS

The amount of core memory avallable to 1ndlvidual users
during prime shift (8 a.m. to 6 p.m.) 1s 32Kwords. Some of
the BMD programs require more than 32Kwords of core memory
and so must be run after 6.80 p.m., when 64Kwords of core Is
avallable. When using a remote terminal, the amount of core
required can be determined by the following commands.

.GET STA:BMDB2R
Job setup

.CORE
19+0/32K core
vir. core left=251K

The sum of these two figures willl give the amount of core
memory required (1n this case, 18KWORDS). Batch users should
spec1fy the amount of core required by theilr Jjob c1if 1t 1s
more than 32KWORDS) on the $J0B card. This prevents the Job
from actually belng run until the required amount of memory
1s available. 1.0.

$JOB [ 120,131 1/NAME:SMITH/COST:$2.88/CORE: 64K

Users should endeavour to become familiar with the program
they are golng to use before committing a full set of data.
A test run using a small set of data 1s particularly useful.

Before seeing a consultant about problems in running a BMD
program, check that the parameters specifiled on the PROBLM
card are correct. Also, ensure that the data 1s 1n the
appropriate format and there 1s the correct number of cards.
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3. SCIENTIFIC SUBROUTINE PACKAGE (SSP)

3.1 INTRODUCTION

The Scient i1fic Subreutine Package 1s a | 1brary of subroutines for
programs wriltten 1n FORTRAN IV. These subroutines cover most
areas of statilstical and numerical analysis, but require a maln
program written in FORTRAN IV to combine the necessary
subrout lnes for an analyslis.

Users should refer to the SSP manual before attempting to use any
of the subroutines. A copy of +thils manual 1s avallable for
viewing at the Computer Centre.

3.2 USING SSP
The SSP routines are kept on disk storage as a bilnary relocatable

library flle (1.e. a REL f1le). The SSP I1lbrary flle should be
loaded with the user program before execut lon. T.©.

.EXECUTE/REL MYPROG,STA:SSP/SERRCH
The SSP routines contaln no Internal error reporting, and thlis
should be taken care of 1n the user program.
Note - SSP mathemat ical routlnes are also avallable, and may

be located on the MAT: directory. Theilr method of use 1s
the same as for the SSP statistical routines.
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4, STATISTICAL PACKAGE FOR THE SOCIAL SCIENCES (SPSS)

4.1 INTRODUCTION

SPSS was one of the first statlistical packages to employ a "total

system" concept, whereby the package 1tself provided all or most
of the necessary data handl ing and f1le manipulation faclllties,
as well as the required statistlcal analyslis.

Ideally, such a package should minimize the amount of knowledge a
user needs, about the particular computer system belng used.
Unfortunately, this 1s not really true 1n all clrcumstances, and
so wusers who wish to perform analyses on large data sets 1In
partlcular should endeavour to become familllar with the operatlon
of the actual computer system being used. Such knowledge can
often mean a considerable saving 1n time and expense. This
sectlion wlll discuss the use of SPSS on the PDP-18 both 1n simple
app!l 1cat lons, and more complex ones, with an emphasis on making
most efficient use of SPSS and the PDP-10.

Ilf any siltuations arise which are not covered 1n thils manual,
users should not hesltate to contact the Computer Centre.

4.2 THE PDP-18 IMPLEMENTATION OF SPSS

The PDP-1@ 1implementation of SPSS (SPSS-18) was produced at the
University of Pilttsburgh and 1s a conversion of the National
Opinion Research Centre's SPSSH Versilon 5.02. Rs well, some
features of SPSS Versilon 6 are implemented 1n the PDP-18 version.
SPSS5-18 closely follows the documentatton 1n:

NIE, BENT, HULL
STATISTICAL PACKAGE FOR THE SOCIAL SCIENCES
McGRAW-HILL INC. (189745

Any differences between the PDP-10 1implementation and that
described 1n the McGraw-H1l|l manual are documented below.
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4.2.1 RUNNING SPSS-18

SPSS-10 w1lll run 1n a minimum of 32 KWORDS of core memory.
Included 1n this 1s a "space" allocatlon of 1.5 KWORDS. This
default of 1.5K 1s suffilclent to run small Jobs, however for
larger Jobs more space 1s required. The space requirements for a
particular gob can be calculated using the formulae given below,
and then specifled using the "SPRACE" switch (see later).

Since the maximum memory allowed for a user during prime shift 1is
32K, only small SPSS-18 jobs may be run at thils time. Jobs
requiring more than 32K will be run after 6.00 p.m..

A typlcal batch deck for a simple SPSS job would be;

$SEQUENCE
$J0B [113,1601/NAME: SMITH/COST:$5.00
$SPSS

(SPSS PROGRAM)

$EOD
$E0J

To run an SPSS program which 1s on disk rather than cards, the
followlng deck set up could be used.

$SEQUENCE

$J0B [(113,16@81/NAME: SMITH/COST:$5.00
.RU STA:SPSS

* PT:=TEST.SPS

$EO0J

The general format 1s as follows;

.RU STRA:SPSS

*¥Dest 1nat lon=Source, Switches

"Destination" and "Source" are the standard PDP-10 fille
specif lcat lons 1l.e.
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DEV:FILE.EXTLp,pn IJ<PROT>
where the following conventlions willl apply:-
DESTINATION SOURCE
DEV: Default DSK: Default DSK:
FILE Defaults to source flle name no default (must specify)
EXT Defaults to .LST defaults to .SPS
[p,pnl] defaults to user'<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>