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Important Information for Cassette
Users

Note: Model III Basic on the TRS-80 Model II is essentially the same as Level
I BAsIC on the TRS-80 Model 1. All of the following references to Level II
BASIC also refer to Model III Basic. The only difference is that a higher baud
rate for saving onto tape can be set if you have a Model 111 with Model 11l BasIiC
(high = 1500 and low = 500). Both low and high baud rate use the same vol-
ume setting on the Model II1. :

Using Your Cassette Deck

Many factors affect the performance of a cassette system. The most significant
one is volunte. Too low a volume may cause some of the information to be
missed. Too high a volume may cause distortion and result in the transfer of
background noise as valid information.

Four different cassette models have been supplied with the TRS-80 system —
the CTR-40, CTR-41, CTR-80, and CTR-80A. Each model has its own loading
characteristics. The table below gives the suggested volume ranges for each of
the CTR models.

Notice that the volume ranges for Level I and Level II are different. This is
because the Level Il data transfer rate is faster (500 baud vs. 250 baud). Also,
notice that for the TRS-80 Model I, pre-recorded Radio Shack programs need a
slightly higher volume setting than that required by your own csaved tapes.
This is because the pre-recorded tapes are produced with high-speed audio
equipment at a slightly lower volume level than the CSAVE process provides.
The Model III records at a lower volume than the pre-recorded tapes are
recorded at, so the volume setting for user-generated tapes is higher than for
pre-programmed tapes. You will need to take this into account when CLOADing
Level II programs into a Model I11.

Recorder Pre-Recorded
Model User-Generated Tapes Radio Shack Tapes
LEVEL | LEVEL Hl LEVEL I LEVEL Hi
CTR-40 YELLOWLINE | REDLINE | YELLOW LINE | RED LINE
CTR-41 ~ 6-8 4-6 6.5-8.5 5-7
CTR-80 &
CRT-80A 4.5-6.5 3-5 5.5-7.5 2.5-5

Recommended Volume Settings for Radio Shack Cassette Decks
When Used with the TRS-80 Model |



User-Generated *  Pre-Recorded
Recorder Model Tapes - Radio Shack Tapes
CTR-80, CTR-80A . 5-7 4-6

Recommended Volume Settings for Radio Shack Cassette Decks
When Used with TRS-80 Model il

(With the CTR-40, CTR-80, and CTR-80A, turn the control to the left to
increase volume. With the CTR-41, turn the control to the right.)

When information is being loaded from the cassette tape, two asterisks will
appear on the screen. The one on the right will flash on or off as the program is
read in. If the asterisks do not appear, or the one on the right does not flash,
then the volume setting is probably too low. Increase the volume and try again.
If you have a Model III this may be an indication that the tape’s baud rate is dif-
ferent than the Computer’s baud rate. (All Radio Shack Model I Level 1I pre-
recorded cassettes are recorded at 500 baud rate, so Low baud rate must be
selected when they are loaded on the Model II1.) Try resetting the baud rate
from high to low or vice versa (See your Operation Manual).

Use the reset button to stop the cassette and return control to you if loading
problems occur.

Radio Shack programs are recorded at least twice on each tape. Following this
practice when you record programs on tape will give you a back-up if one does
not load properly or if it becomes damaged.

Important Note: The CTR-41 requires that you keep the supplied ‘‘dummy
plug’’ in the MIC jack at all times. However, the other models should never be
used with the ‘‘dummy plug.” ‘

Level I

Sometimes you will get an error message during an attempted cLOAD. This
means that some information was lost or garbled. Adjust the volume level
slightly and try again.

Level II (Also Model III BASIC)

In case of an error message, proceed as above. In Level 11, there is also a rare
case in which the program is not loaded correctly even though no error message
is generated. So, after CLOADIng a program, be sure to LIST it. If some data was
garbled, then at some point in the listing the display will be filled with meaning-
less words and characters. Adjust the volume and try again.

Hints and Tips

Computer tapes should be stored in a relatively dust-free area (a cassette case is
recommended) and protected from high temperatures. Magnetic and electrical
fields may alter recorded information, so avoid placing the tape near them



(i.e. household appliances, power sources such as transformers and television
sets, etc.).

The cassette deck supplied with the TRS-80 is very compatible with the system
and will perform its duties with great success. To keep the cassette deck in top
condition and thus minimize your problems, you should periodically perform
some routine maintenance on it. Dirty heads can cause as much as a 50% loss of
volume. Also, heads become magnetized with use and may cause distortion. We
recommend that you clean the head, capstan, and pinch roller after every four
hours of operation. Heads on new recorders should always be cleaned before
use.

Note: Cassette cleaning and demagnetizing accessories are available from your
local Radio Shack store.
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IMPORTANT NOTICE

ALL RADIO SHACK COMPUTER PROGRAMS ARE LICENSED ON AN
“AS IS” BASIS WITHOUT WARRANTY.

Radio Shack shall have no liability or responsibility to customer or any
other person or entity with respect to any liability, loss or damage caused or
alleged to be caused directly or indirectly by computer equipment or pro-
grams sold by Radio Shack, including but not limited to any interruption of
service, loss of business or anticipatory profits or consequential damages
resulting from the use or operation of such computer or computer programs.
NOTE: Good data processing procedure dictates that the user test the
program, run and test sample sets of data, and run the system in
parallel with the system previously in use for a period of time
adequate to insure that results of operation of the computer or
program are satisfactory.

RADIO SHACK SOFTWARE LICENSE

A. Radio Shack grants to CUSTOMER a non-exclusive, paid up license
to use on CUSTOMER’S computer the Radio Shack computer software
received. Title to the media on which the software is recorded (cassette
and/or disk) or stored (ROM) is transferred to the CUSTOMER, but not title
to the software.

B. In consideration for this license, CUSTOMER shall not reproduce
copies of Radio Shack software except to reproduce the number of copies
required for use on CUSTOMER’S computer (if the software allows a back-
up copy to be made), and shall include Radio Shack’s copyright notice on
all copies of software reproduced in whole or in part.

C. CUSTOMER may resell Radio Shack’s system and applications soft-
ware (modified or not, in whole or in part), provided CUSTOMER has
purchased one copy of the software for each one resold. The provisions of
this software License (paragraphs A, B, and C) shall also be applicable to
third parties purchasing such software from CUSTOMER.

RADIO SHACK gA DIVISION OF TANDY CORPORATION

U.S.A.: FORT WORTH, TEXAS 76102
CANADA: BARRIE, ONTARIO L4M 4W5

TANDY CORPORATION

AUSTRALIA BELGIUM U. K.
280-316 VICTORIA ROAD PARC INDUSTRIEL DE NANINNE BILSTON ROAD WEDNESBURY
RYDALMERE,N.SW.2116 5140 NANINNE WEST MIDLANDS WS10 7JN

Printed in U.S.A.
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Introduction

Advanced Statistical Analysis (ASA) is a user oriented data analysis
system designed for use on the Radio Shack TRS-80 Micro Computer.
The system is ideally suited for applications in business, education,
medicine, and government administration. The programs can be run
with little formal knowledge of data analysis techniques and no
knowledge of computer programming. Each program in the system
was written to interact with the user and to guide him/her in
conducting statistical analyses.

Description of the System

The Advanced Statistical Analysis system consists of 13 computer
programs stored on cassette tapes and a comprehensive manual which
takes the user through each program step-by-step. The system
includes ten programs for describing data sets and conducting
statistical data analyses; two utility programs for preparing, updating,
and listing data files stored on tape or disk; and a program to aid in
selecting data samples. Programs supplied with the Advanced
Statistical Analysis system are listed below.

Tape Data Files Analysis of Variance

Disk Data Files T-Test For Matched Pairs
Random Sample Correlation & Linear Regression
Descriptive Statistics Multiple Linear Regression
Histogram Time Series Analysis (2 Programs)

Frequency Distribution Chi Square Analysis

Advanced Statistical Analysis was designed to run with Radio Shack
Level 11 BASIC or DISK BASIC. The amount of data which can be
analyzed usually depends upon how much memory (RAM) is
installed in the TRS-80.

Data and Data Files

All of the ASA data analysis programs (except CHI SQUARE
ANALYSIS) allow data to be entered from the TRS-80 keyboard,
or from a data file stored on cassette tape or diskette (under DISK
BASIC). The data input device is selected by the user at the
beginning of each program.

Data files are prepared, updated and listed using two file utility
programs (TAPE DATA FILES and DISK DATA FILES). Several
different “types” of data are used by ASA programs. CORRELA-
TION & LINEAR REGRESSION, T-TEST FOR MATCHED PAIRS,
and the two TIME SERIES ANALYSIS programs require a set of
data pairs (variable X, variable Y) as input. Files of this type are
referred to as “paired’” data files. ANALYSIS OF VARIANCE
requires a file containing a set of measurements for each group in
the design (ANOVA type). MULTIPLE LINEAR REGRESSION
requires a data record for each subject.



Each record in a linear regression type file contains a measurement
on the dependent variable, plus measurements on from one to five
independent variables. Data files prepared for DESCRIPTIVE
STATISTICS, HISTOGRAM or FREQUENCY DISTRIBUTION
contain a set of measurements on one variable and are called single
type data files. However, these last three programs can accept any
type ASA data file as input. The ASA data file structure is described
in Appendix A.

The different types of data files are handled automatically by the file
utility programs. In addition, each ASA data analysis program will
accept only the correct type of data file. An error message is
displayed and the program stops when a data file of the wrong type
is encountered.

All cassette tape data files are read from, and written to, recorder
#-1. If you are using the TRS-80 Expansion Interface and dual
cassette recorders, be sure to insert your tapes into the correct unit.
Disk data files are not allocated to a particular disk drive; therefore,
ASA programs can be run with any number of drives connected.
However, when you prepare or update a disk data file on a multi-
drive system, you will have to read the file directories to find out
which diskette contains the new file.

Some Words of Caution

Although many safeguards are built into the Advanced Statistical
Analysis system, users are urged to become familiar with the
programs, test them using sample sets of data, and follow the
displayed instructions carefully. When in doubt, consult this manual.

Simple errors such as entering incorrect data, using the wrong data
file, or providing the computer with the wrong code (when it asks for
an instruction) can result in output that is erroneous. Computer
programmers refer to this phenomena as ““Garbage in — Garbage

out”.

The statistical procedures used in all of the ASA programs (except
MULTIPLE LINEAR REGRESSION and TIME SERIES
ANALYSIS) require that data values be actual measurements. That
is, the data values must not be codes referring to categories such as 1
for male, 2 for female, 1() for New York, 6 for California, nor
rankings such as 1 for first or largest, etc. Examples of valid data
include temperature, age, test or attitude scores, elapsed time, cost,
length, weight, miles-per-gallon, and numbers of people or objects,
etc. (statisticians call these interval scale measures). Data pairs for
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TIME SERIES ANALYSIS consist of a code representing a time
interval (year, quarter, month, week, or day), followed by an interval
scale measurement on the Y variable. MULTIPLE LINEAR
REGRESSION allows coded independent variables, but the
dependent variable must be an interval scale measurement.

In order to allow for “end of data” and “end of group” signals, all
data values are input in string form (i.e., as alphanumeric variables)
then converted to numerical equivalents. The following
considerations apply to this method of data input.

e The Computer does not distinguish between numbers and
other characters. If you accidentally type a character (e.g.,
$ instead of 4) the computer will convert the character to a
number and store it. HINT: Don’t press until you
verify what you have typed.

e The TAPE DATA FILES program stores all data values in
memory as strings. Unlike numerical values, which take a
predetermined amount of memory for storage (e.g., 2 bytes
for integers), the amount of memory needed to store a string
depends on how many characters the string contains. The
data set size limitations (stated in the TAPE DATA FILES
chapter) assumes an average data value length of 10
characters. You will be able to prepare larger data files by
representing very large or very small data values in
exponential form (e.g., .0000000PPG12 as 1.2E-11,
5443200000000000 as 5.4432E15).

As with any computer system, very large (positive or negative)

values and values containing many decimal places are subject to
certain errors. The number of significant figures retained by the ASA
programs varies from 7 to 16. Additionally, repetitive arithmetic
operations may magnify rounding errors to a significant degree. In
most cases, since the data collected for use in statistical analysis
procedures usually contain a fair amount of measurement error, the
rounding errors above should be negligible.

Users who feel uncomfortable using one or more of the ASA data
analysis procedures are urged to consult a textbook on statistics to
be sure they are applying the procedure properly and interpreting
its results accurately. Elementary statistics textbooks in most fields
cover, to some degree,the statistical procedures in the Advanced
Statistical Analysis system. We’ve provided a selected list of books
in Appendix C; you will find some of these in most public libraries
or college libraries.



Loading the ASA Programs

The Advanced Statistical Analysis computer programs are supplied
on cassette tapes ready for loading into your TRS-80. If you are
using Level II BASIC, simply turn on your Computer, insert the
program tape into the cassette recorder and load the program
according to the instructions in your Level II Manual.

If you are using DISK BASIC, the programs must be loaded with the
machine in DISK BASIC command mode (not in DOS). Be sure to
disable the real-time clock before attempting to load the program.
This is done by typin To save time, you may want to
store the program on disk (explained in your TRSDOS/DISK BASIC
Manual).

NOTE: To aid you in using this Manual with the programs,
we’ve either used special type style to show the Computer
or program’s responses or a direct print-out for all Video
Display examples. Where you must provide some input,
we’ve printed the commands/letters, etc. in a gray area.
Your eyes will quickly adjust to look for these key
responses.

Printing Program Results

The results of all ASA data analysis programs, and file listings from
the file utility programs, can be printed on the TRS-80 Line Printer.
For many of the programs, the output is automatically formatted at
8% x 11 — a line of stars marks the cutting line. After typing a
page number on the trimmed printout, copies can be made on a
duplicating machine for inclusion in your reports. The printer output
is formatted for a carriage width of approximately 60 characters. The
print density control, located on the rear apron of the TRS-80 Line
Printer, should be set slightly above minimum print density (i.e.,
almost fully counter-clockwise). Printing at a higher density will
distort histograms and data plots (graphs) by producing dispropor-
tionate X and Y axes. Appendix B contains sample printouts from
ASA programs.

Users of the TRS-80 Quick Printer may also use the print feature in

ASA programs. The program will automatically set the print width to
80 characters to accommodate the output format.

10




Tape Data Files

Description of the Program

Data may be stored on cassette tape for use as input in ASA data
analysis programs. TAPE DATA FILES provides all the necessary file
handling functions relative to data files stored on cassette tape.

Features

e Handles data files for all ASA data analysis programs (single,
paired, ANOVA, and multiple regression type data)
Preparation of new data files

Automatically assigns file type code

Assigns user-supplied file name

Correction and updating of any type ASA data file

Copies data files

Lists data files

Optional file listing on line printer

Limitations

e 16K maximum data set sizes (approximate)
800 single or ANOVA data elements
400 paired data elements (pairs)
100 multiple regression elements (subjects)

e 32K maximum data set sizes (approximate)
2000 single or ANOVA data elements
1000 paired data elements (pairs)
250 multiple regression elements (subjects)

e A maximum of 150 data elements, of any type, can be
removed during any single run of the program

11



Loading the Tape Data Files Program

Unlike other ASA programs which can be run under LEVEL 11
BASIC or DISK BASIC, TAPE DATA FILES must be loaded and run
only under LEVEL II BASIC on 16K TRS-80 Microcomputers. This
should be no handicap, since DISK BASIC features are not used
within the program. To load the program into a TRS-80 without an
Expansion Interface, simply use the CLOAD command. If an
Expansion Interface is connected, turn on the power to the CPU

while holding down the key. You are now operating in
LEVEL II BASIC with the Expansion Interface connected and can
load the program using the CLOAD command.

NOTE: Users of TRS-80 Computers having 32K or more
memory may load and run TAPE DATA FILES under either
Level I1 BASIC or DISK BASIC (after disabling the real-time
clock).

Preparing a New Data File

1. Load the program into the TRS-80. Type
The Computer will respond with

| and press EF;]

THIS PROGRAM 15 BEING RUN TO:
(PAREFRREE A HEW DATA FILE
CLDPDRTE AN OLD [ATA FILE
CLAIST BN OLD DATR FILE T o

2. Enter a® The Computer will ask

FOR WHICH PROGRAM WILL THE DRTA BE PREPARED:

DESCEIF. START. / FRER. DISTR. & HISTOGRRM

CORE. & LIN REGR. / MRTCHED FPRS. / TIME SERIES
ANALYSIS OF YARIARNHCE

MULTIFLE REGRESSION 7oL

FORRFS I A
H B i i

3.  Enter the number corresponding to the program for which you
are preparing the data; the DESCRIPTIVE STATISTICS,
FREQUENCY DISTRIBUTION, and HISTOGRAM programs
will accept data files prepared for any of the ASA analysis
programs.

12




screen:
BEGIM ENTERING YOUR DATH ELEMENTZ
SIGHAL EMD OF DRTA WITH 8

7

Enter your first data value, after the question mark. Another
question mark will appear. Continue entering your data.
After the last data value has been entered, type and enter an
The Computer will display the number of data values
input as follows:

HEW DATH COUNT = H DRTA ELEMENTS.

(Now skip to instruction #4)

e If you enter a 2, the following message will appear on the
screen:

BEGIN ENTERING YOUR DHATHR PRIES (R Yo
SIGNAL END OF DATA WITH & &

rd

Enter your first data pair, after the question mark, separating
the X and Y values with a comma. Another question mark
will appear. Continue entering your data. After the last data
pair has been entered, type and enter (two ““at” symbols,
separated by a comma). The computer will display the
number of data pairs input as follows:

MNEM DATA COUNT - N DATR ELEMENTS.

NOTE: Consult the chapters on TIME SERIES ANALYSIS
before preparing data for those programs. Special instructions
are contained in the sections titled INSTRUCTIONS FOR
INPUTTING DATA.

(Now skip to instruction #4)

o If you enter a 3 the Computer will ask,

HOW MANY GROUPS <2 TO0 5 OHLYY 7o

13
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Enter the number of groups for which analysis of variance
data will be prepared. The following message will appear on
the screen:

BEGIM ENTERING THE DRTR FOR GROUF 4 4
SIGHRL EMD OF DRTH WITH @

Enter the first data value for Group 1, after the question
mark. Another question mark will appear. Continue entering
data for Group 1. After the last data value for that group has
been entered, type and enter an “at’ symbol). The
Computer will then request data for Group 2.

NOTE: Remember which of your groups is Group 1,
which is Group 2, etc. This information will be needed
when you run the ANALYSIS OF VARIANCE,
DESCRIPTIVE STATISTICS, HISTOGRAM, or
FREQUENCY DISTRIBUTION programs on the data.

After all the data have been entered the Computer will
display the total number of data elements entered as follows:

HEW DHTHR COUNT = N DATA ELEMENTS,
CALL GROUPS COMEINED

(Now skip to instruction #4)

If you enter a 4, the Computer will ask

HOM MAMY INDEPENDENT WRRIRBLES <1 TO 5 OHLYD 7.

NOTE: The number of independent variables must be the
same for each subject in the study. If values for one or
more independent variables are missing for any subject,
that subject must be excluded from the study.

Enter the number of independent variables for which data
will be entered. The following message will appear on the
screen:

BEGIN EMTERING YOUR DARTH.
SIGHAL ENWD OF DATA BY ENTERIHG @ FOR THE DY WARLUE.

SUBIECT 4 ¢

w7




Enter the value on the dependent variable for Subject #1,
after the question mark. The Computer will then display

I 107 -

Enter the value on the first independent variable for Subject
#1. Data will be requested on each successive independent
variable for the first subject, then the Computer will request
data values for Subject #2. After the data for all subjects

of a DV data value.

NOTE: Remember which independent variable has been
assigned the codes IV1, IV2, etc. This information will
be necessary when running MULTIPLE LINEAR
REGRESSION, DESCRIPTIVE STATISTICS,
FREQUENCY DISTRIBUTION, or HISTOGRAM on
the data.

The number of subjects for which data were entered will then
be displayed as follows:

HEW DRTA COUNT = N DATA ELEMENTS.
The Computer will ask
HAME FOR THE HEW DRTR FILE 7.

Enter an alphanumeric name which describes the data file being
prepared. Try to keep the name short (abbreviate if necessary).
Do not use commas in the file name.

The message

INSERT # BLAME TAFE -~ SET TO “RECORD” - HIT ENTER 7.
will be displayed. Insert a tape into the cassette recorder (into
recorder #-1 if you are using a dual cassette system) and press
Don’t forget to ““‘cue” tapes which have plastic
leaders! The data file will be recorded on tape while the
Computer displays

MRITIHG DRTR TO TRPE.

15



Updating an Old Data File

1. Load the program into the TRS-80. Type BUN and press FNIIEY .
The Computer will reply

THIS PROGEAM IS BEING RUN TO:
{FIREFREE A HEW DRTA FILE
CLOPDRTE AH OLD DRTH FILE
CLpIST AW OLD DRTA FILE T

2.  Enter aii. The Computer will ask

FOR WHICH PROGRAM WERE THE DRTA PREPARED:

LDESCRIF. STRT. # FREGL DISTR. /2 HISTOGRAM

CORF. & LIM REGR. / MATCHED PRS. / TIME SERIES
AMALYSIS OF WARIANCE

1
;f MULTIFLE REGRESSION ? o

ooy 8

3.  Enter the number corresponding to the program for which the
old data file was prepared. The Computer will ask

HOW MAHY DATA ELEMENTS ARE TO BE REMOVED 7 -

If you will only be adding elements to the old file, or if you are
making a copy of the file, enter a'@¢ and skip to instruction #4.

NOTE: If you are updating a data file prepared for
DESCRIPTIVE STATISTICS, FREQUENCY DISTRI-
BUTION, or HISTOGRAM, the file is a single type data
file, and each data value is a data element. If the data were
prepared for CORRELATION & LINEAR REGRESSION,
T-TEST FOR MATCHED PAIRS, or TIME SERIES
ANALYSIS, the file is a paired-type data file, and each
data pair (X, Y) is a data element. Data files prepared for
ANALYSIS OF VARIANCE consist of groups of data
values and each data group is separated by the symbol @.
In these files, called ANOVA files, each value (including
the group separating symbol) is considered a data element.
In multiple regression data files, each subject is a data
element. That is, each data element consists of the DV
value, plus the values on each IV for one subject.

Enter the number of data elements that you wish to remove
from the old file. The Computer will display

LIST THE DATA ELEMENTS TO BE REMOVEL

?

PRI
16



You must know that exact element number of each data element
that is to be removed. If you are not sure, terminate the

program (press [LIZ4) and list the data file to obtain the data
element number(s). Enter one element number after each question

mark.

4, The Computer will display the message
INSERT DRTR THPE - SET TO “PLARYS - HIT ENTER 7 .

Load the data tape into the cassette recorder (into recorder #-1
if you are using a dual cassette system). Be sure the old data
tape is rewound, set the recorder controls to Play, and press
@EEE]. The Computer will begin reading the data and the
name of the data file will be displayed. Check to be sure you
have loaded the correct data tape. The Computer will display
the number of data elements read from the tape. For
ANALYSIS OF VARIANCE FILES the number of actual data
values (excluding group separation symbols) will be displayed
for each group. Next the number of data elements which were
removed will be displayed followed by the new data element
count (# elements read — # elements removed).

5.  The Computer will ask
L YOU WRNT TO ADD ANY HMEW DARTA ELEMENTS - (XES OR GO 7o

If you do not want to add new data elements to the file (that
is, you are copying a data file or just removing elements)
enter an # and skip to instruction #6.

file is being updated and will request the new data elements
as follows:

e For single type data (files prepared for DESCRIPTIVE
STATISTICS, FREQUENCY DISTRIBUTION, or
HISTOGRAM) the Computer will display

BEGIN ENTERING YOUR HWEW DATR ELEMENTEZ.
SIGHAL END OF MEM DATA WITH &

Enter a new data value after the question mark. Another
question mark will appear. Continue entering data. After the
last new data value has been entered, type and enter an @
{“at” symbol).

(Skip to instruction #6)

R e R R s
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e For paired type data (files prepared for CORRELATION &

LINEAR REGRESSION, T-TEST FOR MATCHED PAIRS,
or TIME SERIES ANALYSIS) the Computer will display

BEGIN ENTERING YOUR NEW DATHR PAIRS (XY
SIGHAL END OF HEW DATA WITH & @

Enter your first new data pair, after the question mark,
separating the X and Y values with a comma. Another
question mark will appear. Continue entering your new data.
After last new data pair has been entered, type and
enteri o “‘at” symbols, separated by a comma).

(Skip to instruction #6)

For ANOVA type data (files prepared for ANALYSIS OF
VARIANCE), the Computer will ask

HUMEBER OF NEW DARTR ELEMENTS FOR GROUF # 1 7.

If no new data values will be added to Group I, the Computer
will ask for the number of new elements for the second group.

If data elements will be added to Group 1, the Computer will
display

BEGIN ENTERING THE MEW DATHR FOR GROUP #1

Enter the first new data value for Group 1, after the question
mark. Another question mark will appear. Continue entering
new data values for the first group. After all the new data
elements for Group 1 have been entered, the computer will
display the new data count for that group. The entire new
data sequence above will be repeated for the number of
groups found on the old data file, then the Computer will
display

HIT ENTER TO COWMTINUE 7.

Press . (Now skip to instruction #6.)




e For multiple regression type data (files prepared for
MULTIPLE LINEAR REGRESSION) the Computer will
display

EEGIN ENTERING WOUR MEW DATA
SIGHAL END OF MEM DRTA BY ENTERING @ FOR THE OV WALUE
SUBJECT 1

oy 7

The subject number will be the number of subjects
encountered on the old data file, minus any that were
removed, plus 1 (that is, the new data count +1). Enter the
value on the dependent variable for the first new subject.
The Computer will display

IV 17

Enter the value on the first independent variable for the first
new subject. Data will be requested on each successive
independent variable for the first subject (the number of IVs
will be between 1 and 5 and will agree with the number of
IVs per subject found on the old data file), then the
Computer will request data for the second new subject. After
the data for all new subjects have been entered, type and
. enter an @ (“at” symbol) instead of a data value.

NOTE: The number of independent variables must be the
same for each subject in the study. If values for one or
more independent variables are missing for any subject,
that subject must be excluded from the study.

6. The Computer will display the new data element count (data
elements read from the old file, minus data elements removed,
plus data elements added) and ask

HAME FOR THE HEW DRTH FILE 7.

Enter an alphanumeric name which describes the data file being
prepared. Try to keep the name short (abbreviate if necessary).
Do not use commas in the file name.

7. The message
IHSERT A BLANE TAFE - SET TO “RECORD - HIT ENTER %o
will be displayed. Insert a tape into the cassette recorder (into
recorder #-1 if you are using a dual cassette system) and press
. Don’t forget to “cue” tapes which have plastic

leaders! The data file will be recorded on tape while the
Computer displays

. WRITIHG DRTR TO TAFE.

e e e e
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Listing a Data File

1. Load the program into the TRS-80. Typ
The Computer will reply

1 and press [SA0833Y .

THIS PROGREAM IS BEING RUN TO:
(PAREFARE A HEW DRTA FILE
CUOPDRTE AN OLD DARTA FILE
CLAIST AW OLD DRTAR FILE 7o

2. Enter anii. The Computer will ask,
LIST DATA FILE OH LIHE FRINTER - <¥OES OR chal Yo

3. Ifyou have a Line Printer and desire a permanent copy of the

file listing,‘ enter a ¥, otherwise enter an M.

4. The Computer will display
INSERT DRATH TARFE ~ SET TO “PLARYT — HIT ENTER 7.

Insert the data tape into the tape recorder (use recorder #-1 if
you are using a dual cassette system). Be sure the data tape is
rewound, set the recorder controls to play, and press )
The Computer will begin reading the data, and the name of the
data file will be displayed. Next, the Computer will display the
type of data file being read.

NOTE: Single, paired, ANOVA, and multiple regression file
types are described in a note under instruction #3 for
UPDATING AN OLD DATA FILE.

The number of data elements read from the data file will be
displayed, followed by the message

HIT ENTER TO BEGIN LISTING 7.
or
TURN OH YOUR PRINTER - HIT ENTER TO BEGIN LISTIMNG 7.

5. Turn on your Printer, if applicable, and press . The
data file will begin listing on the Video Screen (and Printer).
The listing may be stopped (for viewing) by simply pressing
@. Pressing @ again will restart the listing. The listing (and

printing) can be halted completely by pressing fora
few seconds. After the entire data file has been listed, the
program will ask

CLAIST DATA RAGARIN OR CEMND PROGRAM 7.

Enter an ii. or ang as appropriate.
R e R
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Sample Run (Updating a multiple regression tape file)
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Messages and Special Considerations

FD, BAD FILE DATA and WRONG DATA FILE TYPE all indicate
a problem in a tape file. The tape may contain an ASA data file of
‘the wrong type (in which case the name of the incorrect file will be
displayed), a data file not prepared for ASA programs, or a computer
program rather than a data file.

If the number of data elements removed from the file by the
Computer is less than the number you expected to be removed, you
may have (1) entered a data value which did not exist or (2) entered
the same data element more than once. You may cancel the update
by pressing or allow the program to run to completion, then
list the updated file and check it for mistakes.

22




Disk Data Files

Description of the Program

Data may be stored on Minidisk for use as input in any of the ASA
data analysis programs. DISK DATA FILES provides all the
necessary file handling functions relative to data files stored on disk.

Features

o Handles data files for all ASA data analysis programs (single,
paired, ANOVA, and multiple regression type data)
Preparation of new data files

Automatically assigns file type code

Correction and updating of any type ASA data file

Copies data files

Lists data files

Optional file listing on Line Printer

Limitations

o Maximum data set size is limited only by the space available
on TRS-80 Mini Disk drives.

o Disk space required for updating a data file is roughly twice
that required for preparation of the original file, because a
temporary ‘“‘scratch” file must be created. This file is
automatically removed from disk when the update is
complete.

e A maximum of 150 data elements, of any type, can be
removed during a single run of the program.

Loading the Disk Data Files Program

Unlike other ASA programs which can be run under LEVEL II
BASIC or DISK BASIC, DISK DATA FILES must be
only under DISK BASIC. To load the program, types
use the CLOAD command.

23



Preparing a New Data File

24

Load the program into the TRS-80. Type RUHN and press
. The Computer will reply

THIG PROGRANM 15 BEING RUN TO!
CPAREPARE A OMEW DRTR FILE
CUSFDATE AW OLD DRTA FILE
CLpIST AW OLD DATH FILE (.

Enter a B. The Computer will ask

WHAT WILL BE THE HAME OF THE HEW DRTR FILE ¥ _

Enter a file name which describes the data. The file name must
conform to the file naming conventions, described in the
TRS-80 TRSDOS/DISK BASIC Manual. The Computer will
then ask

FOR HHI! H OPROGRAM WILL THE HTH BE PR FF’HP‘ED

DESCRIF. STAT. FFFH GIZTR. / HIS THbF‘Hﬁ

CORR. & LIM. REGRE. # MATCHED P E.- . & TIME SERIES
ANALYSIS OF "."RECIF!HE:E

MULTIFLE REGRESSION T

B led B R

I LI TR 4

Enter the number corresponding to the program for which you
are preparing the data (the DESCRIPTIVE STATISTICS,
FREQUENCY DISTRIBUTION, and HISTOGRAM programs
will accept data files prepared for any of the ASA analysis
programs).

e [fyouenterat, the following message will appear on the
screen:

BEGIN EMTERING YOUR DATR ELEMENTS.
SIGMAL EMG OF DRTR WITH @

Enter your first data value, after the question mark. Another
question mark will appear. Continue entering your data.
After the last data value has been entered, type and enter
an‘®. The Computer will display the number of data values
input as follows:

HEW DRTR COUNT = N DHTH ELEMENTE.

(Now skip to instruction #5)




e If you enter a Z, the following message will appear on the

screen:

BEGIM ENTERING YOUR DATAR PRIRS (A.Y3
SIGHAL EWD OF DATA WITH @ @

Enter your first data pair, after the question mark, separating
the X and Y values with a comma. Another question mark
will appear. Continue entering your data. After the last data

separated by a comma). The computer will display the
number of data pairs input as follows:

HEW DATA COUNT - M DRTA ELEMEMTS.

NOTE: Consult the chapters on TIME SERIES
ANALYSIS before preparing data for those programs.
Special instructions are contained in the sections titled
INSTRUCTIONS FOR INPUTTING DATA.

(Now skip to instruction #5)

HOW MAMY GROUPS <2 TO 5 OHLY? 7

Enter the number of groups for which analysis of variance
data will be prepared. The following message will appear on
the screen:

BEGIN ENTERIMG THE DATA FOR GROUF # 1
SIGHAL EHD OF DATH WITH &

/4

Enter the first data value for Group 1, after the question
mark. Another question mark will appear. Continue entering
data for Group 1. After the last data value for that group has
been entered, type and enter an @. The Computer will then
request data for Group 2.

NOTE: Remember which of your groups is Group 1;
which is Group 2; etc. This information will be needed
when you run the ANALYSIS OF VARIANCE,
DESCRIPTIVE STATISTICS, HISTOGRAM, or
FREQUENCY DISTRIBUTION programs on the data.

25
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After all the data have been entered, the Computer will
display the total number of data elements entered as follows:

HEW DATH COUNT = N DATA ELEMENTS.
CHLL GROUPS COMEINED:

(Now skip to instruction #5)
If you enter a &, the Computer will ask
HOW MANY THDEFEMDENT YARIABLES <1 TO 5 OMNLY» 7.

NOTE: The number of independent variables must be the
same for each subject in the study. If values for one or
more independent variables are missing for any subject,
that subject must be excluded from the study.

Enter the number of independent variables for which data
will be entered. The following message will appear on the
screen:

BEGIM ENTERING YOUR DHTA

SIGNAL END OF DATA EY ENTERING @ FOR THE DY VYALUE.
SURJECT 1

Dy 7.

Enter the value on the dependent variable for Subject #1,
after the question mark. The Computer will then display

v 1 E

Enter the value on the first independent variable for Subject
#1. Data will be requested on each successive independent
variable for the first subject; then the computer will request
data values for Subject #2. After the data for all subjects
have been entered, type and enter an @ instead of a DV data
value.

NOTE: Remember which independent variable has been
assigned the codes IV1, IV2, etc. This information will
be necessary when running MULTIPLE LINEAR
REGRESSION, DESCRIPTIVE STATISTICS,
FREQUENCY DISTRIBUTION, or HISTOGRAM on
the data.

The number of subjects for which data were entered will then
be displayed as follows:

HEW DRTH COUNT = H DRTR ELEMENTE,




5.

The Computer will finish writing the data file on disk and
display the new file name.

NOTE: If your data file is large, the computer may write
data to disk several times during the data entry process
(instruction #4). Be sure to wait for a question mark to
appear on the screen before entering your next data value.

Updating an Old Data File

1.

and press [R13;]

Load the program into the TRS-80. Type RUN
The Computer will reply

THIS PROGREAM 15 BEING RUN T:

(FOREFARE A NEW DRTA FILE

CLDPDATE Al OLD DRTH FILE

CLyIST AW OLD DRTA FILE T
Enter a ). The Compuer will ask
WHAT 15 THE HAME OF THE OLD DRTA FILE 7 -

Enter the name of the file to be updated. The Computer will
reply

CSYAVE OLD FILE OF (RMEMOVE OLD FILE FROM DISE 7

Enter an 8 if you still need the old data file, otherwise enter an

# to kill the old file and free extra space on disk. The Computer

will ask
WHAT WILL BE THE HAME OF THE UPDRTED DRTA FILE & _

Enter a name which describes the updated data. The name
cannot be the same as the name of the old file (see file name
section in your TRS-80 TRSDOS/DISK BASIC Manual).The

Computer will ask

JHICH FROGRAM WERE THE DATH PREFRRED:

DE=CRIP. STAT. & FREG DISTR. /2 HISTOGRAM

CORR. & LIN REGR. / MRTCHED PRS. < TIME SERIES
AMALYSTS OF YREIANCE

MULTIFLE REGRESSION P

FR

i
i
4

oo oH
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6. Enter the number corresponding to the program for which the
old data file was prepared. The Computer will ask

HOW MANY DATH ELEMENTS ARE TO BE REMOYED 7 .

If you will only be adding elements to the old file, or if you are
making a copy of the file, enter a @ and skip to instruction #7.

NOTE: If you are updating a data file prepared for
DESCRIPTIVE STATISTICS, FREQUENCY
DISTRIBUTION, or HISTOGRAM, the file is a single-type
data file, and each data value is a data element. If the data
were prepared for CORRELATION & LINEAR
REGRESSION, T-TEST FOR MATCHED PAIRS, or
TIME SERIES ANALYSIS, the file is a paired-type data
file and each data pair (X,Y) is a data element. Data files
prepared for ANALYSIS OF VARIANCE consist of
groups of data values and each data group is separated by
the symbol @. In these files, called ANOVA files, each
value (including the group separation symbol) is
considered a data element. In multiple regression data
files each subject is a data element. That is, each data
element consists of the DV value, plus the value on each
IV for one subject.

Enter the number of data elements you wish to remove from
the old file. The Computer will display

LIST THE DRTH ELEMENTS TO BE REMOVED.

You must know the exact element number of each data element
that is to be removed. If you are not sure, terminate the
program (press CIAIZXJ) and list the data file to obtain the

data element number(s). Enter one element number after each
question mark. When all the element numbers have been
entered, the Computer will begin reading the data and the name
of the data file will be displayed. The Computer will display the
number of data elements read from the file. For ANALYSIS OF
VARIANCE FILES, the number of actual data values
(excluding group separation symbols) will be displayed for each
group. Next, the number of data elements which were removed
will be displayed, followed by the new data element count (#
elements read — # elements removed).

7. If you are updating an ANOVA data file (a file prepared for
ANALYSIS OF VARIANCE), skip to instruction #8.
The Computer will ask
DO YOI WARNT TO ADD ANY HEW DATH ELEMENTS - (Y2ES OR OMNaG 7 .

]
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If you do not want to add new data elements to the file (that is,
you are copying a data file or just removing elements), enter an

If you enter a %, the Computer will decide what type of data
file is being updated, and will request the new data elements as
follows:

e For single type data (files prepared for DESCRIPTIVE
STATISTICS, FREQUENCY DISTRIBUTION, or
HISTOGRAM) the Computer will display

BEGIH ENTERING YOUR NEW DATR ELEMENTS.
SIGNAL END OF HEW DATA WITH @

? .
Enter a new data value, after the question mark. Another
question mark will appear. Continue entering data. After the
last new data value has been entered, type and enter an @.

(Skip to instruction #9)

e For paired type data (files prepared for CORRELATION &
LINEAR REGRESSION, T-TEST FOR MATCHED PAIRS,
or TIME SERIES ANALYSIS) the Computer will display

BEGIM ENTERING YOUR HEW DRTR PRIRS (K.Y
SIGHAL END OF MEW DRTH WITH @ @

Enter your first new data pair, after the question mark,
separating the X and Y values with a comma. Another
question mark will appear. Continue entering your new data.
the last new data pair has been entered, type and enter
(two ““at” symbols, separated by a comma).

(Skip to instruction #9)

e For multiple regression type data (files prepared for
MULTIPLE LINEAR REGRESSION), the Computer will
display
BEGIM EHTERING YOUR HEW DHRTA
SIGHAL END OF NEM DRTA BY ENTERING @ FOR THE DY YALUE.
SUBJECT 1

Y 7o
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The subject number will be the number of subjects encoun-
tered on the old data file, minus any that were removed, plus
1 (that is, the new data count +1). Enter the value on the
dependent variable for the first new subject. The Computer
will display

Wi

Enter the value on the first independent variable for the first
new subject. Data will be requested on each successive
independent variable for the first subject (the number of IVs
will be between 1 and 5 and will agree with the number of [Vs
per subject found on the old data file). Then the Computer
will request data for the second new subject. After the data
for all new subjects have been entered type and enter an @
(*‘at” symbol) instead of a data value.

NOTE: The number of independent variables must be the
same for each subject in the study. If values for one or
more independent variables are missing for any subject,
that subject must be excluded from the study.

(Now skip to instruction #9)
The Computer will ask
MEW DRTA FOR GROUF 14 - (Y2ES OF (HWO 7

If you are copying a file, or do not wish to add new data
elements to Group 1, enter an‘i. Otherwise enter ally .

If no new data values will be added to Group 1, the Computer
will ask whether or not new data will be added to the second
group.

If data elements will be added to Group 1, the Computer will
display

BEGIN ENTERING THE MEW DATA FOR GROUF $#1
SIGNAL EMD OF DRTA WITH @

Enter the first new data value for Group 1, after the question mark.
Another question mark will appear. Continue entering new data
values for the first group. After all the new data elements for Group
1 have been entered, type and enter an @ . The Computer will
display the new data count for that group. The entire new data




sequence above will be repeated for the number of groups
found on the old data file; then the Computer will display

HIT EMTER TO CONTINUE 7 .

JUTINENTER R

9. The Computer will display the new data element count (data
elements read from the old file, minus data elements removed,
plus data elements added), update the old data file, and display
the name of the new data file.

Listing A Data File

1. Load the program into the TRS-80. Type RiiN and press ENUEL .
The Computer will reply
THIZ PROGRAM IS BEING RUN T

(FIREFARE A HEW DATA FILE
CDPDATE AW OLD DRTA FILE
(LpIST AN OLD DRTA FILE 7.

2. Enter ant.. The Computer will ask
WHAT I% THE WAME OF THE OLD DATA FILE 7 -
Enter the exact name of the file to be listed. The computer will
ask,
LIST DHATA FILE OM LIME FRINTER - (¥2ES OR (OO 7

3. If you have a Line Printer and desire a permanent copy of the

The Computer will begin reading the data and the name of
the data file will be displayed. Next the Computer will
display the type of data file being read.

The number of data elements read from the data file will be
displayed, followed by the message

HIT ENTER TO BEGIN LISTING 7 _
or

TURN OM YOUR PRINTER - HIT ENTER TO BEGIM LISTING ¥ _
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Turn on your Printer, if applicable, and press EXBMEA. The data
file will begin listing on the video screen (and printer). The
listing may be stopped for viewing by simply pressing @.
Pressing @ again will restart the listing. The listing (and printing)
can be halted completely by pressing for a few
seconds. After the entire data file has been listed, the program
will ask

CLAIST DRTA AGRIN OR CEXHD PROGEAM 7 .
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Messages and Special Considerations

FILE NOT FOUND IN 700 means that the data file to be updated or
listed does not exist on disk. You may have entered the data file
name incorrectly or failed to insert the diskette containing the data
file into a disk drive.

BAD FILE DATA and WRONG DATA FILE TYPE both indicate a
problem in a data file. The disk may contain an ASA data file of the
wrong type, a data file not prepared for ASA programs, or a computer
program rather than a data file.

If the number of data elements removed from the file by the
Computer is less than the number you expected to be removed, you
may have (1) entered a data value which did not exist or (2) entered
the same data element more than once. You may cancel the update
by pressing ERIFX or allow the program to run to completion, then
list the updated file and check it for mistakes.

If the program ends prematurely, a temporary scratch file may

have been left on your diskette. Enter Ki H/AS The
Computer will either remove the scratch f1le or dlsplay FILE NOT
FOUND.
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Random Sample

Description of the Program

This program aids the user in selecting a random sample from a
larger group of subjects, items or observations. Stratified random
sampling can be performed by running the program more than
once. After the user specifies the size of the population and the size
of the desired sample, the Computer selects the sample and lists

the numbers of the chosen data elements on the screen.

Features

e Sampling with or without replacement
e OQutput can be listed in a Line Printer

Limitations

e Largest population size from which a sample may be drawn
is 32767
e Maximum sample size per run is 2200.

How to Run Random Sample

1. Load the program into the TRS-80. Type Ri
The Computer will ask

¢ and press [V .

WHAT 15 THE TOTAL POPULRTION SIZE 7

2. Enter the number of persons, objects, packages, etc, in the
total group. The Computer will display

WHAT SIZE SAMFLE DO YO DESIRE 7

3. Enter the number of persons, objects, etc. that you want as your
sample. The Computer will reply

SHMPLING FROCEDURES RYAILABLE:
{=SRMPLING MITH REPLACEMENT
F=CAMPLING WITHOUT REPLACEMENT  WHICH ¥ _

4, Select a procedure and enter the appropriate value. If you enter

at, each member of the total group can be selected as a
member of the sample more than once. The Computer will ask

LIST SAMPLE DATR ELEMENT HMUMBERS ON PRINTER - <Y3ES OR CHOO 7 _
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if you have a Line Printer and want a permanent list

Enter
of the selected element numbers. Otherwise, enter an M.

The Computer will reply
COMPUTER RT WORE - FLERSE BE PHATIENT.

Depending on the size of the sample you are selecting, it may
take quite a while before the selection is completed.

The element numbers which make up your sample will be
displayed on the screen. If you do not have a printer, copy
these numbers down for use in preparing your sample data. If
your sample is larger than 48, the Computer will stop listing
numbers as it fills the screen, and will display

HIT ENTER TO CONTIMUE LIST 2 .

When you have copied the element numbers from the screen,

press LIRS -

When all sample element numbers have been listed, the Computer
will print

SELECT ANOTHER SHMPLE ~ OYXES OF (M0 7




Messages and Special Considerations

If you run this program for practice using the population and sample
sizes above and obtain “results” that are different from the sample
run, don’t panic — that is the way the program is supposed to work!
Remember, it is drawing a random sample.
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Descriptive Statistics

Description of the Program

DESCRIPTIVE STATISTICS provides the user with an overall
picture of his/her data. Output from the program includes sample
statistics (mean, variance, standard deviation, range, minimum, and
maximum); sample size; unbiased estimates of population parameters
(variance and standard deviation); and data distribution coefficients
(skewness and kurtosis).

Features

e Input from keyboard or data file (tape or disk)

e Input accepted from any type ASA data file (X or Y variable
from a paired type file, any single group from an analysis of
variance file, dependent variable or any single independent
variable from a multiple regression file)

@ Qutput formatted at 82 x 11" on Line Printer

How to Run Descriptive Statistics

1. Load the program into the TRS-80. Type RUMN and press
The Computer will ask

HOW WILL DRTA EBE ENMTERED - CROEYBORRD (ToRPE OR <D3ISE 7

2.  Answer¥,’r, or B depending on the type of input device you
will be using,
If you enter a8, the Computer will ask for the name of the
data file on disk. You must enter the exact file name including
the extension and password, if applicable (explained in your
TRSDOS/DISK BASIC Manual).

Instruction #6 contains further information concerning your
response to the above question.

If you entered a i, skip to instruction #4.
The Computer will ask

SFECIAL IMPUT FILE TYFE — C¥RES OR CHOO ™ o
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If your tape or disk data file was prepared as a single type file
(prepared for DESCRIPTIVE STATISTICS, HISTOGRAM, or
FREQUENCY DISTRIBUTION) enter a and skip to instruc-
tion #4. If the file was prepared for any other ASA program

If you enter a ¥

WHICH TYPE (i=CORRELATION o MATCHED PRIRS T & TIME SERIES.

Z=HHALYSIS OF WARIAMCE. Z=MULTIPLE REGRESSIOND 7

Depending on whether you enter a i, 2, or &, the Computer

will display,
HMHICH WARIABLE <i=#, 2Z=Y)» 7 _
or
WHICH GROUF <1 - 5 OMLYY 7 .
or
WHICH YARIABLE co=0&, 1=TW#1l. Z=IV#2 . . . S=IVE#30 7 _

Enter the number corresponding to the variable or group for
which descriptive statistics are desired.

Note: Do not run DESCRIPTIVE STATISTICS on the time
(X) variable in time series data nor on any coded inde-
pendent variable in multiple regression files.

The Computer will ask,

WHHT IS THE NRME OF YOUR YARIABLE 7+ _

Enter any alphanumeric name up to 14 characters in length.

The name will be used for labeling the output from the program.

To save time you can simply press Y3} The Computer
will display,

DISPLAY RESULTS ON LINE PRINTER ~ <Y3IES OR CHOD 7 _




Enter a' ¥ if you have a printer and desire a permanent record of
the program output. Otherwise enter an M.

The Computer’s next action depends on your response at
instruction #2 (input device).

e If you entered a B at instruction #2, skip to instruction #7.
e Ifyouentered a K at instruction #2, the Computer will
respond,

BEGIM EWNTERING YOUR DHTA.
SIGHAL END OF DATAH WITH @ (RT SYMBOL» 7 -
Type your first data value, after the question mark and hit

ANiE] . Another question mark will appear. Continue to
enter the remaining data values, then enter ®.

(Skip to instruction #7)

reply
INSERT DRTR TRPE - HIT ENTER 7 _

Load the data tape into the cassette recorder (into
recorder #-1 if you are using a dual cassette system). Be
sure the tape is rewound and that the recorder controls are
set to Play. Then press @M . The Computer will begin
reading your data and the name of the data file will appear
on the screen. Check the name of the file to be certain
that the correct data are being read.

If you requested output on the Line Printer, the Computer will
display

TURN OM YOUR FRINTER - HIT ENTER 7 -
Make sure your Printer is turned on, then press .

After the results of the program have been displayed (and
printed, if applicable) the Computer will ask

WANT TO REUN ANOTHER SET OF DATH - (YIES OR CWe0 7 L

Respond by entering a’¥ or an N.
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Messages and Special Considerations

FILE NOT FOUND IN 709 means that the data file referenced at
instruction #2 does not exist on disk. You may have entered the
data file name incorrectly or failed to insert the diskette containing
the data file into a disk drive,

FD, BAD FILE DATA and WRONG DATA FILE TYPE all indicate
a problem in a data file. The tape or disk may contain an ASA data
file of the wrong type, a data file not prepared for ASA programs, or
a computer program rather than a data file.

NOTE (DISK BASIC ONLY): If the program ends prematurely,
tch fil have been left on your diskette.

2 The computer will either

remove the file or display FILE NOT FOUND.

THERE ARE ONLY 3 GROUPS! means that you were using a special
input data file type (in this case a tape or disk file prepared for
ANALYSIS OF VARIANCE) and specified descriptive statistics for a
group which did not exist on the file (3 is only an example).

THERE ARE ONLY 2 INDEPENDENT VARIABLES! means that
you were using a special input data file type (a tape or disk file
prepared for MULTIPLE LINEAR REGRESSION) and specified
descriptive statistics for an independent variable that did not exist.

NOTE: Data distribution coefficients (Skewness and Kurtosis)
are not displayed or printed if the standard deviation of the

data set is O.
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Histogram

Description of the Program

HISTOGRAM allows the user to obtain a graphic description of
his/her data set. The histogram is drawn with from one to eight
intervals as selected by the user. Both frequencies and percentages
are labeled on the histogram and each interval is plotted with
considerable accuracy. The number of intervals on the histogram can
be changed at will without the need for re-entering the data.

Features

e Input from keyboard or data file (tape or disk)

e Input accepted from any type ASA data file (X or Y variable
from a paired type file, any single group from an analysis of
variance file, dependent variable or any single independent
variable from a multiple regression file)

e User may set limits of each interval or allow the Computer
to calculate limits for equal size intervals

e Histogram may be reconstructed using different limits or a
different number of intervals via simple keyboard
instructions

e Print option may be selected each time histogram is
reconstructed

® Line Printer output formatted at 8%2” x 117

Limitations

e 8 intervals maximum
e Iabel values limited to 6 characters (see note in Special
Considerations section)

How to Run Histogram

1. Load the program into the TRS-80. Type!
. The Computer will reply

HOW WILL DATA BE ENTERED - CESEYBOARD (THAPE OR <DXISK 7 _
or

HOW WILL DATA BE EMTERED - C(EJEYEBORRD OR CTXAFPE 7 -

47



2.  Answer or B, according to the type of input device you will
be using. If you answer K skip to instruction #35.

If you enter a:p the Computer will ask for the name of the data
file on disk. You must enter the exact file name including the
extension and password, if applicable (explained in your
TRS-80 TRSDOS/DISK BASIC Manual).

Instruction #6 contains further information concerning your
response to the above question.

The Computer will ask
SPECIAL IMPUT FILE TYPE ~ o¥OES OR (M0 7

3. If your tape or disk data file was prepared as a single type file
(prepared for DESCRIPTIVE STATISTICS, HISTOGRAM, or

FREQUENCY DISTRIBUTION) enter an M and skip to
instruction #5. Otherwise, entera ¥ .

WHICH TYPE Ci=CORRELATION o MATCHED FRIRS T - TIME SERIES,
2=ANALYSIS OF VARIANCE. Z=MULTIFLE REGRESSION) & _

Depending on whether you enter a ¥, 2 or 3, the Computer will
ask

WHICH YARIABLE di=H, Z=¥: 7 _
or
WHICH GROUF ¢ - S OMLYY 7 .

or

WHICH VARIABLE (B=DV, 1=IV41. 2=IV42 . . . S=IV45: 7 .

4.  Enter the number corresponding to the variable or group for
which a histogram is desired.

NOTE: Do not run HISTOGRAM on the time (X) variable in
time series data nor on any coded independent variable in
multiple regression files.

5.  The Computer will ask
WHAT 15 THE HAME OF YOUR YRRIARBLE ©&

Enter an alphanumeric name (up to 14 characters in length). Do
not use commas. The name will be used to label the results of
the program on the Line Printer, if used. You may simply press

a8 =:¢ to save time.
L O i L i )
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The Computer’s next action depends on your response at
instruction #2 (input device).

e If you entered a B at instruction #2, skip to instruction #7.
e [f you entered a i at instruction #2, the Computer will
display

BEGIM ENTERING YOUR DRTA.
SIGHAL EMD OF DRTA WITH @ CRT SYHBOLS.

Type your first data value, after the question mark and press
. Another question mark will appear. Enter the
remaining data values, then enter @.

(Now skip to instruction #7)

e Ifyou entered a if at instruction #2, the Computer will
display

IHSERT DRTH TAFE — SET TO FLAY - HIT ENTER ¥ _

Load the data tape into the cassette recorder (into recorder
#-1 if you are using a dual cassette system). Be sure the data
tape is rewound, set the recorder controls to play, and press
. The Computer will begin reading the data and the
name of the data file will be displayed. Check the name of
the file to be certain that the correct data are being read.

The Computer will display the number of data elements,
minimum data value, and maximum data value and ask

HOW WAy THTERVALS FOR HISTOGRAM o1 THROUGH 23 7

Enter the number of intervals you want the histogram to
contain. The Computer will reply

LIMITS SET BY - (UDSER OR CCPOMPUTER 2 o
e Enter a ¢ if you want the Computer to calculate the limits
necessary to produce the number of equal size intervals

requested above.

(Now skip to instruction #9)
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e Enter to set the interval limits yourself. The Computer

will ask
WHHT IS5 THE LOMER LIMIT FOR IWNTERVAL # 1 7 _

Enter the smallest value to be included in the first interval.
The Computer will ask for the lower limit for each succeeding
interval. The limit value entered for each interval must be
larger than the last limit that was entered. If you enter the
same limit twice or enter a small limit value after one which
was larger, you will be instructed to start over.

After the lower limits for all the intervals have been entered,
the Computer will ask

WHRT 15 THE TOP LIMIT FOR THE HISTOGRAM 7 .

Enter the largest data value to be included in the histogram.
This value must be larger than the lower limit of the last
interval and is inclusive (i.e., data values equal to the top
limit value will be placed in the last interval — they will not
be excluded from the histogram).

9., The Computer will display the histogram on the screen.

NOTE: Data values are accumulated in the intervals according
to their size relative to the various interval limits. Interval
1, for example, will contain all data values greater than
(or equal to) the lower limit of that interval but less than

the lower limit of interval 2.

The following message will be displayed below the histogram:

CHOEW INTERMALS, CFIRINT HISTOGRERM. OR CEMHD PROGRAM 7

10.

to reconstruct the histogram, a.
displayed histogram on the Line Printer, or
program.

to print the
E to end the

I, go to instruction #7.

e [f you enter an
B, the Computer will display,

e If you enter
TURM OH YOUR PRINTER - HIT EMTER 7 .

11. Press . The Computer will print the histogram and
then display

CHAEW THTERVALS, CPXRINT HISTOGRAM. OR CEXND PROGRAM 7 -
(Now go to instruction #10)

]
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Sample Run
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Messages and Special Considerations

FILE NOT FOUND IN 7¢¢ means that the data file referenced in
instruction #2 does not exist on disk. You may have entered the data
file name incorrectly or failed to insert the diskette containing the
data file into a disk drive.

FD, BAD FILE DATA and WRONG DATA FILE TYPE all indicate
a problem in a data file. The tape or disk may contain an ASA data
file of the wrong type, a data file not prepared for ASA programs, or
a computer program rather than a data file.

THERE ARE ONLY 3 GROUPS! means that you were using a special
input data file type (in this case a tape or disk file prepared for
ANALYSIS OF VARIANCE) and specified descriptive statistics for

a group which did not exist on the file. (The *“3” above is only an
example.)

THERE ARE ONLY 2 INDEPENDENT VARIABLES! means that
you were using a special input data file type (a tape or disk file
prepared for MULTIPLE LINEAR REGRESSION) and specified
descriptive statistics for an independent variable that did not exist.

LIMITS MUST BE IN ORDER! — START OVER means that while
entering lower limits for intervals (or the top limit for the
distribution), you entered a value which was smaller than (or equal
to) a previous limit value. See instruction #8.

ONE INTERVAL MUST CONTAIN AT LEAST 6 VALUES

TRY FEWER INTERVALS (YOU TRIED 5 LAST TIME) is self-
explanatory. Any data set containing a total of 6 or more values can
be plotted (try asking for 1 interval) but may have to settle for
fewer intervals than you wanted.

NOTE: Data values for HISTOGRAM may range from —3276.7
to +3276.7 only. To insure that the program will run
properly, and to provide for readable values on the X axis
of the histogram figure, it is recommended that all data
values be “coded” down to consist of a maximum of three (3)
digits before the decimal point. Any valid coding scheme,
such as division by a constant, subtraction of a constant,
etc., may be used. The number of digits following the decimal
point has no effect on the operation of the program, but all
values are rounded to one decimal place.
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For example, a researcher studying income, might input each
subject’s income in “thousands of dollars’ (an income of
$15,000.00 would be input as 15, an income of $11,450.00
as 11.45, etc.). The resulting histogram would present the
data as “thousands of dollars of income.” Coding can also
be used to make histograms involving extremely small values
more readable. In this case, the values would be ““coded’ up,
or made larger.

NOTE (DISK BASIC ONLY): If the program ends prematurely,
a temporary scratch file may have been left on your
diskette. Enter k 't The Computer will
either remove the file, or display FILE NOT FOUND.




Frequency Distribution

Description of the Program

FREQUENCY DISTRIBUTION provides a tabular description of the
distribution of values in a set of data. The table is prepared with
from one to ten intervals as selected by the user. The number of
intervals in the table can be changed at will without the need for
re-entering the data. Entries on the frequency distribution table
include interval limits, frequency of occurrence, percentage for each
interval, and cumulative percentage by interval.

Features

Input from keyboard or data file (tape or disk)

Input accepted from any type ASA data file (X or Y variable
from a paired type file, any single group from an analysis of
variance file, dependent variable or any single independent
variable from a multiple regression file)

User may set limits of each interval or allow the Computer to
calculate limits for equal size intervals

Table may be reconstructed using different limits or a

different number of intervals via simple keyboard instructions
Print option may be selected each time table is reconstructed-

Line Printer output formatted at 8% x 117

Limitations

10 intervals maximum

How to Run Frequency Distribution

1. Load the program into the TRS-80. Type

The Computer will reply

HO WILL DATR BE ENTERED - CHIEYBORRD CTHAPE OR <DOISK 7

or

HOW WILL DATH BE ENTERED - <EIEYBOARD OR CTRAFE 2 o

and press [ 133
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Answer ¥,
be using. If you answer skip to instruction #5.

If you enter a B, the Computer will ask for the name of the data
file on disk. You must enter the exact file name including the
extension and password, if applicable (explained in your
TRS-80 TRSDOS/DISK BASIC Manual).

Instruction #6 contains further information concerning your
response to the above question.

The Computer will ask
SPECIAL IMPUT FILE TYPE ~ (YES OR CHNXO 7 o

If your tape or disk data file was prepared as a single type file
(prepared for DESCRIPTIVE STATISTICS, HISTOGRAM, or
FREQUENCY DISTRIBUTION) enter an and skip to

instruction #5. Otherwise entera ‘¥

If you enter a ¥ the Computer will ask

WHICH TYFE ¢i=CORRELATION ~ MATCHED PRIRS T / TIME SERIES.
Z=AHALYSIS OF YARIANCE. Z=MULTIPLE REGRESSIONS 7

Depending on whether you entera t
ask

MHICH YARIABLE cl=X. 2=Y) ¥ _
or

WHICH GROUP <1 - 5 OHLYD 7
or

HWHICH YARIABLE (@=0&, 1=I1V#1. Z=1V42 . . . S=IVH5) 7

Enter the number corresponding to the variable or group for
which a frequency distribution is desired.

NOTE: Do not run FREQUENCY DISTRIBUTION on the
time (X) variable in time series data, nor on any coded
independent variable in multiple regression files.

The Computer will ask

WHAT 1% THE WAME OF YOUR VARIABLE 7 -




Enter an alphanumeric name (up to 14 characters in length).
Do not use commas. The name will be used to label the results
of the program on the printer, if used. You may simply press
to save time.

6. The Computer’s next action depends on your response at
instruction #2 (input device).

t instruction #2, skip to instruction #7.
at instruction #2, the Computer will

e If youentered a
e If youentered a K
display
BEGIN EMTERING YOUR DATH
SIGHALEHD OF DATA WITH @ CAT SYRBOLY.

Type your first data value, after the question mark and press
YRRz} . Another question mark will appear. Enter the
remaining data values then enter @.

(Now skip to instruction #7)

e If you entered a ¥ at instruction #2, the Computer will
display

INSERT DATR TAFE - SET TO PLAY ~ HIT ENMTER 7 .

Load the data tape into the cassette recorder (into recorder
#-1 if you are using a dual cassette system). Be sure the data
tape is rewound, set the recorder controls to Play, and press
. The Computer will begin reading the data and the
name of the data file will be displayed. Check the name of
the file to be certain that the correct data are being read.

7.  The Computer will display the number of data elements,
minimum data value, and maximum data value and ask

HOW MAHY INTERWALS FOR DISTRIBUTION <1 THROUGH 18> 7 o
8. Enter the number of intervals you want the distribution table
to contain. The Computer will reply
LIMITS SET BY - (UISER OR CCHIMPUTER 7 -
e FEnter a € if you want the Computer to calculate the limits
necessary to produce the number of equal size intervals

requested above.

(Now skip to instruction #9)

|
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e Enter a U to set the interval limits yourself. The Computer

will ask
WHAT IS THE LOWER LIMIT FOR INTERVAL # 1 7 _

Enter the smallest value to be included in the first interval.
The Computer will ask for the lower limit for each succeeding
interval. The limit value entered for each interval must be
larger than the last limit that was entered. If you enter the
same limit twice or enter a small limit value after one which
was larger, you will be instructed to start over.

After the lower limits for all the intervals have been entered,
the Computer will ask

WHRT IS THE TOF LIMIT FOR THE DISTRIBUTION 7 .

Enter the largest data value to be included in the distribution.
This value must be larger than the lower limit of the last
interval and is inclusive (i.e., data values equal to the top
limit value will be placed in the last interval — they will not
be excluded from the distribution).

9. The Computer will display the frequency distribution table on
the screen.

NOTE: Data values are accumulated in the intervals according
to their size relative to the various interval limits. Interval 1,
for example, will contain all data values greater than or
equal to the lower limit of that interval but less than the
lower limit of interval 2. For aesthetic reasons, the upper
limit of each interval, except the last, will be listed on the
distribution table as the lower limit of the next higher
interval minus .001 (e.g., 43.000 TO 46.599, 46.600 TO
50.199, 50.200 TO 53.799).

The following message will be displayed below the distribution
table:

THIEW THTERVALS, CPRRINT DISTRIBUTION. Ok CEXND PROGEAM

to print the displayed
to end the program.

10. Enter an's to reconstruct the table, a’
distribution table on the Line Printer, or an

e If you enter a go to instruction #7.
e [f you enter a'@, the Computer will display

b

TURN ON YOUR PRIMNTER - HIT EHWTER )
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11. Press ENREEE]. The Computer will print the distribution table
and then display

CHAEW IHTERYALS. (PXRINT DISTRIBUTION. OR CEDMD PROGREAM

(Now go to instruction #10)

Sample Run
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C o e e mee s s e

Messages and Special Considerations

FILE NOT FOUND IN 7¢¢ means that the data file referenced in
instruction #2 does not exist on disk. You may have entered the
data file name incorrectly, or failed to insert the diskette containing
the data file into a disk drive.

FD,BAD FILE DATA and WRONG DATA FILE TYPE all indicate
a problem in a data file. The tape or disk may contain an ASA data
file of the wrong type, a data file not prepared for ASA programs,
or a computer program rather than a data file.

THERE ARE ONLY 3 GROUPS! means that you were using a
special input'data file type (in this case a tape or disk file prepared
for ANALYSIS OF VARIANCE), and specified descriptive statistics
for a group which did not exist on the file. (The “3” above is only
an example.)

THERE ARE ONLY 2 INDEPENDENT VARIABLES! means that
you were using a special input data file type (a tape or disk file
prepared for MULTIPLE LINEAR REGRESSION), and specified
descriptive statistics for an independent variable that did not exist.

LIMITS MUST BE IN ORDER! - START OVER means that while
entering lower limits for intervals or the top limit for the
distribution, you entered a value which was smaller than (or equal
to) a previous limit value. See instruction #8.

NOTE: Data values and interval limit values of any magnitude
may be used in FREQUENCY DISTRIBUTION but, on the
program output, the interval limits are rounded to three
decimal places in order to fit on the screen. If your data
set contains exceptionally large or small data values (e.g.,
3652377.65, 1.7E22, .00000000062, —1.2E18), it would be
best to “code” the data up or down resulting in values that
could better be represented on the frequency distribution
table. See the note under HISTOGRAM — Messages and
Special Considerations for examples.

NOTE (DISK BASIC ONLY): If the program ends prematurely,
a temporary scratch file may have been left on your diskette.
Enter KiL UscRAY The computer will either
remove the file or display FILE NOT FOUND.
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Analysis of Variance

Description of the Program

This program performs a one-way (single-classification) analysis of
variance on two to five groups or samples. Output from the program
includes the analysis of variance (ANOVA) summary table, F ratio,
estimate of exact chance probability, and summary statistics (N,
mean, and standard deviation) for each group in the study.

Features

e Equal or unequal sample sizes

Estimate of exact chance probability

Input from keyboard or data file (disk or tape)
Output formatted at 82 x 11 on Line Printer

Limitations

e Maximum of five (5) groups

How to Run Analysis of Variance
and press

1. Load the program into the TRS-80. Type.
The Computer will reply

HOW WILL DRTR BE ENTERED - CEOEYBORRD. (TMAPE. OR (D3ISK 7

or
HOM WILL DATA BE ENTERED - (KXEYBOARD OR CTORFE ¥ -

B according to the type of input device you

2. Answer!
will be using.

If you enter a p, the Computer will ask for the name of the
data file on disk. You must enter the exact file name including
the extension and password, if applicable (explained in your
TRS-80 TRSDOS/DISK BASIC Manual).

Instruction #6 contains further information concerning your
response to the above question.

The Computer will ask
HOW MAMY GROUPS <2 TO S ONLYY 7 .

3. Enter the number of groups or samples in the study. The
Computer will display

HAME OF GROUP # 1 7 -
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4.  Enter an alphanumeric name (up to 14 characters in length). Do
not use commas in the name. The group name will be used to label
the results of the program.

The Computer will request the name of each successive group in
the study and then reply

DISFLAY RESULTS OM LINE PRINTER - o¥IES OR CHMO 7 L

5. Enter ai¥ if you have a printer and desire a permanent record of
the analysis of variance results. Otherwise, enter an'#.

6. The Computer’s next action depends on your response at
instruction #2 (input device).

e If you entered a'py at instruction #2, skip to instruction #7.
¢ [fyou entered a i at instruction #2, the Computer will

display

BEGIN ENTERING THE DRATA FOR GROUF 4 1
SIGHAL END OF DRTA WITH @ (AT SYMBEOL».

Enter the first data value for Group 1, after the question
mark. Another question mark will appear. Continue entering
data for Group 1. After the last data value for that group has
been entered, type and enter an @ (‘“‘at’ symbol). The
Computer will then request data for the next group. For each
group in the study enter the data values followed by an'&.

(Now skip to instruction #7)

e Ifyouentered a’t at instruction #2, the Computer will
display,

INSEET DRTA THFE - SET T FLAY - HIT ENTER 7

Load the data tape into the cassette recorder (into recorder
#-1 if you are using a dual cassette system). Be sure the data
tape is rewound, set the recorder controls to Play, and press
. The Computer will begin reading the data and the
name of the data file will be displayed. Check the name of
the file to be certain that the correct data are being read.

7. If you requested output on the line printer, the Computer will
reply

TUREN OH PRINTER ~ HIT ENWTER 7

Turn on your printer and press YL



8. The Computer will display the ANOVA summary table on the
screen and, if applicable, print both the ANOVA summary
table and the group statistics.

The Computer will then display

CHAROUP STARTISTICS, <RIHOVA TRELE. OR CESND PROGRARM

9. Enter a & to obtain summary statistics on each group. The
statement above will again appear on the screen. You may view
the ANOVA summary table and the group statistics as many
times as you wish by entering the appropriate codes; the results
will be printed on the Line Printer only once. Entering an g will
end the program.

Sample Run
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Messages and Special Considerations

FILE NOT FOUND IN 2¢¢ means that the data file referenced in
instruction #2 does not exist on disk. You may have entered the data
file name incorrectly or failed to insert the diskette containing the data
data file into a disk drive.

FD, BAD FILE DATA and WRONG DATA FILE TYPE all indicate
a problem in a data file. The tape or disk may contain an ASA data
file of the wrong type, a data file not prepared for ASA programs, or
a computer program rather than a data file.

THE DATA FILE CONTAINS 4 GROUPS NOT 3 means that the
number of groups you specified in instruction #3 did not agree with
the number of groups encountered in the tape or disk data file.

NOTE (DISK BASIC ONLY): If the program ends prematurely
a temporary scratch file may have been left on your diskette.
&2, The Computer will either

remove the scratch file or display FILE NOT FOUND.

67






T-Test for Matched Pairs

Description of the Program

T-TEST FOR MATCHED PAIRS allows the user to test for a
significant difference between the means of two measures, X and Y,
when:

1. the measures were taken on the same individuals, both before
and after the introduction of an experimental factor
(pre-post design), or

2. individuals were matched on the basis of some variable(s) to
ensure that the samples were as similar as possible before the
experiment was begun.

This procedure is also referred to as a ¢ test for correlated data,
related measures, matched samples, etc. Output includes means,
standard deviations, and standard errors of the means for the two
variables; number of pairs; product-moment correlation between X
and Y; difference between means; degrees of freedom; ¢ ratio; and a
probability estimate.

A t test for independent samples can be obtained for non-correlated
data by running ANALYSIS OF VARIANCE. Run the program for
two groups. The ¢ ratio is simply the square root of the obtained F
ratio.

Features

One-tailed or two-tailed tests

Estimate of exact chance probability

Input from keyboard or data file (disk or tape)
Output to Line Printer formatted at 8%2” x 117

How to Run T-Test for Matched Pairs
and press

1. Load the program into the TRS-80. Type
The Computer will ask

HOW WILL DATH BE EMTERED - (EXEYBOARRD <TXRFE OR (DOISK 7
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data file on disk. You must enter the exact file name including
the extension and password, if applicable (explained in your
TRSDOS/DISK BASIC Manual).

Instruction #6 contains further information concerning your
response to the above question.

The Computer will reply
DISPLAY RESULTS ON LINE FRINTER - o¥2ES OR oMdl 7
Enter a ¥ if you have a printer and desire a permanent record

ask
MHRT 1% THE HAKME OF YARIABLE = 7 .

Enter any alphanumeric name (up to 14 characters in length).
Do not use commas. The name will be used for labeling the ¢
test results. Answer accordingly to the question,

WHAT 1% THE HMAME OF YARIABLE ¥ 7 _

To save time you can reply to the above questions by simply
pressing EYRIEAR] but the variables will be unlabeled when the
results are displayed. The Computer will display

TEST OF HYFOTHESIS Ci=0HE-TRILED. 2=TWO-THILED: 7 .
If your hypothesis predicts the direction of the difference

between the means for X and Y, enter a 1. If only a difference
(in either direction) is predicted, enter a

The Computer’s next action depends on your response at
instruction #2 (input device).

e [f you entered a p at instruction #2, skip to instruction #7.
e If you entered a K at instruction #2, the Computer will
respond

BEGIN EMTERING YOUR DATH PRIRS 4 ¥
SIGHAL EMND OF DATA WITH @ &




Type your first data pair, after the question mark (separate
the X and Y values with a comma) and hit {23838 . Another
question mark will appear. Continue entering the data pairs,

(Now skip to instruction #7)

e If you enter a ¥ at instruction #2, the Computer will
respond,

IHSERT DHRTH TAPE ~ HIT ENTER 7 .

Load the data tape into the cassette recorder (into recorder
#-1 if you are using a dual cassette system). Be sure the tape
is rewound and that the recorder controls are set to Play.
Then press EYMEG] . The Computer will begin reading your
data and the name of the data file will appear on the screen.
Check the name of the file to be certain that the correct data
are being read.

The Computer will display the results of the 7 test on the screen
and ask

WANT TO RUN RNOTHER SET OF DRTA - (YJES OR cRXQ 7

Enter a'y or an'N as appropriate.
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Messages and Special Considerations

FILE NOT FOUND IN 7¢¢ means that the data file referenced in
instruction #2 does not exist on disk. You may have entered the
data file name incorrectly or failed to insert the diskette containing
the data file into a disk drive.

FD, BAD FILE DATA and WRONG DATA FILE TYPE all indicate a
problem in a data file. The tape or disk may contain an ASA data

file of the wrong type, a data file not prepared for ASA programs, or
a computer program rather than a data file.

NOTE (DISK BASIC ONLY): If the program ends prematurely,
a temporary scratch file may have been left on your diskette.
R H/AsA . The Computer will either
remove the flle or display FILE NOT FOUND.
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Correlation & Linear Regression

Description of the Program

CORRELATION & LINEAR REGRESSION is a multi-step program
which describes the relationship between two variables or sets of
measurements, calculates regression coefficients, provides an X by Y
plot of the data with or without the regression (prediction) line, and
allows the user to obtain the predicted value of Y at any value of X.
The output also includes means and standard deviations for X and
Y, number of pairs, and degrees of freedom.

Features

Input from keyboard or data file (tape or disk)

X by Y plot of the data

Regression line on the X by Y plot if desired

Expected values of Y in interactive mode (X values input via
keyboard)

Correlation/regression statistics and X by Y plot on Line
Printer {formatted at 8% x 117)

How to Run Correlation & Linear Regression

1. Load the program into the TRS-80. Type BUMN and press .
The Computer will ask

HOW WILL DATA BE ENTERED - C(EEYBORRD <THAPE OR <DOISK ¥ o

2. Answer K, T or & according to the type of input device you will

be using.

data file on disk. You must enter the exact file name including
the extension and password, if applicable (explained in your
TRSDOS/DISK BASIC Manual).

Instruction #5 contains further information concerning your
response to the above question.

The Computer will ask

DISPLAY RESULTS ON LIME PRIMTER - <¥2ES OR CHXD 7
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f you have a Line Printer and desire a permanent
record of the correlation/regression statistics. If you select the
PLOT option while running the program, the X by Y plot will
also be printed (with or without the regression line).

NOTE: During any single run of CORRELATION &

LINEAR REGRESSION the correlation/regression
statistics and the X by Y plot will be printed only once,
regardless of how many times the STATISTICS and PLOT
options are selected (see instruction #7).

The Computer will ask
WHAT IS THE MAME OF YARIAELE # 7 .

Enter any alphanumeric name (up to 14 characters in length).
The name will be used for labeling the results of the program.
Answer accordingly to the question,

WHRT IS THE NAME OF VARIABLE ¥ 7 .

To save time you can reply to the above questions by simply
pressing but the variables will be unlabeled when the
results are displayed.

The Computer’s next action depends on your response at
instruction #2 (input device).

) at instruction #2, skip to instruction #7.

e [fyouentered a g
e If you entered a K at instruction #2, the Computer will reply

BEGIN ENTERING YOUR DRTR PRIRS Yl
SIGHAL EMD OF DATA WITH @ @

Type your first data pair, after the question mark (separate
the X and Y values with a comma) and hit )
Another question mark will appear. Continue entering data
pairs, then type and enter after the last pair.

(Skip to instruction #7)

e Ifyouentered a

INSERT DATA TAFE - HIT ENTER 7 .




Load the data tape into the cassette recorder (into Recorder #-1
if you are using a dual cassette system). Be sure the tape is
rewound and that the recorder controls are set to Play. Then press
. The Computer will begin reading your data and the
name of the data file will appear on the screen. Check the

name of the file to be certain that the correct data are being

read.

If you requested output on the Line Printer the Computer will
display

TURN OH PRINTER - HIT EMTER ¥ -
Make sure your printer is turned on, then press .

The Computer will display (and print, if applicable) the
correlation/regression statistics and ask

¢4=PLOT, 2=PREDICT. 3I=STATISTICS., 4=5TOF, S=HEW RUND WHICH T

You may select any of the options by entering the appropriate
code.

e If you enter the Computer will ask

PANT FEGRESSION LIME SHOWW (i1=YES. 2=NOx ¥

Enter a 1 or a 2. The Computer will draw and label a scatter-
gram (X values on the horizontal axis, Y values on the
vertical axis) and plot the data points. If you wanted the
regression line, the line will be drawn on the scattergram at
the proper location. The Computer will next print the X by
Y plot (with or without the regression line) on the Line
Printer, if applicable, and display

HIT ENTER TO CONWTINUE 7

When you have finished viewing the scattergram, press .
The Computer will again reply

(1=PLOT, Z=PREDICT, Z=STATISTICS. 4=5TOF. S=HEW RUND  WHICH?

77



e If you enter a 2, the Computer will display
EMTER @ TO STOF PREDICTING

and will set up a table. A question mark will appear and the
Computer will wait for you to input a value for X. Enter any
numeric value within the range of X values in your data. The
predicted Y value will be displayed along with another
question mark. When you want to stop predicting, enter & in
place of an X value.

NOTE: Values of Y predicted from X values which lie
outside the range of X for your data will probably be
inaccurate. When an X value outside this range is
entered, the predicted value will be accompanied by the
message, (X NOT IN RANGE).

When you have stopped predicting, the Computer will reply
CL=PLOT, 2=PREDICT. Z=STRTISTICS, 4=STOP. S=HEW RUNY WHICH 7

e If youenter a 3, the correlation/regression statistics will be
displayed and the message above will reappear.

7.  Run the program options as many times as you wish, then enter
a 4 ors as appropriate. Remember, the correlation/regression
statistics and the X by Y plot are only printed once.

Sample Run
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Messages and Special Considerations

FILE NOT FOUND IN 7¢¢ means that the data file referenced at
instruction #2 does not exist on disk. You may have entered the
data file name incorrectly or failed to insert the diskette containing
the data file into a disk drive.

FD, BAD FILE DATA and WRONG DATA FILE TYPE all indicate
a problem in a data file. The tape or disk may contain an ASA data
file of the wrong type, a data file not prepared for ASA programs, or
a computer program rather than a data file.

(X NOT IN RANGE) means that you entered a value of X which
did not fall within the range of X in your original data (see the note
at instruction #7).

NOTE: CORRELATION & LINEAR REGRESSION calculates
the statistics necessary for predicting values of Y from values
of X. That is, the X variable is the predictor. It is important,
therefore, when entering data or preparing a data file to place
the predictor variable in the X, or first, position in the pair.
In our example, we predicted people’s weight from their
height. We could predict height from weight by running the
program again, entering the weight as the X variable and
height as the Y variable.

Since the X and Y variables are not labeled on the
scattergram it is important to remember that the X variable
is plotted on the horizontal axis;the Y variable on the
vertical axis.

NOTE (DISK BASIC ONLY): If the program ends prematurely

atem i have been left on your diskette.
ILL 'SCF i/asa’. The Computer will either
remove the file or display FILE NOT FOUND.

CAUTION: 1f all X values or all Y values are identical, variance
will be equal to zero. This condition with either cause a
“division by zero” error message or provide results that are
inaccurate or misleading.
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Multiple Linear Regression

Description of the Program

This program performs a multiple regression analysis on data with up
to five independent variables on any number of subjects. Output
from the program includes the coefficient of determination;
coefficient of multiple correlation; standard error of estimate;
regression, residual, and total sums of squares; F ratio; degrees of
freedom; probability of chance; and means, standard deviations, and
regression (equation) coefficients for each variable.

Features

e Input from keyboard or data file (disk or tape)

® Any or all independent variables on a data file may be
included in the analysis. The regression model can be
modified without re-creating the data file.

e F ratio for the regression with an estimate of exact chance
probability

e Qutput can be listed on a Line Printer

Limitations

e Maximum of 5 independent variables
e Dependent variable cannot be run as an independent variable
— it is fixed in position #1 in the data file.

How to Run Multiple Linear Regression

1. Load the program into the TRS-80. Type BUN and press EYRIEA .

The Computer will reply

HOW WILL DATA BE ENTERED - <REIEYEOARD, (TAAPE. OR <DRISK 7 o

file on disk. You must enter the exact file name including the
extension and password, if applicable (explained in your
TRS-80 TRSDOS/DISK BASIC Manual).

Instruction #5 contains more information concerning your
response to the above question.

The Computer will reply

DISPLAY RESULTS ON LIME PRINTER - OY3ES OR oMo0 2 L

b e T e e
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you have a Printer and want a permanent record

Enter a.

will ask

HOW MARY INDEPENDEHT YARIABLES FOR THIS RUN (1-5X 7 _

Enter the number of independent variables for the regression
model which will be used in this run of the program.

The Computer’s next action depends on your response at

instruction #2 (input device)

e If you entered t instruction #2, skip to
instruction #7.

e [f you entered a K at instruction #2, the Computer will ask
for the name of the dependent variable and the name of each
independent variable. The names you enter ( up to 10
characters in length) will be used to label the program results.
Do not use commas in the names. To save time you may simply
press instead of entering a name.

The Computer will display

BEGIN ENTERING YOUR DRTA
SIGNAL EMD OF DRTA BY ENTERING & FOR THE DY VARLUE.

SUBJECT # 1
[ 7.

Enter the value on the dependent variable for Subject #1, after
the question mark. The Computer will then display

W17 .

Enter the value on the first independent variable for Subject
#1. Data will be requested on each successive independent
variable for the first subject, then the Computer will request
data values for Subject #2. After the data for all subjects have
been entered type and ente instead of a DV data value.

(Now skip to instruction #12.)

At instruction #4 you indicated the number of independent
variables which will be used during this run of MULTIPLE
LINEAR REGRESSION. Since data files on tape or disk can
contain up to 5 independent variables, you will now have to tell
the Computer exactly which independent variables on your file
it is to use (the variable names will also be requested at this
time).




10.

11.

EXAMPLE: Your data file on tape‘contains 5 independent
variables for each subject. You want to analyze the
regression of the dependent variable on independent

The Computer will ask

WHICH % IV°S FROM THE FILE WILL BE USED
CEHTER OHE IV # AFTER ERCH QUESTION MARKD

FIRST 7 .

Enter the number of an independent variable that you want to
be included in the analysis (e.g., 1). The Computer will ask

WHAT IS5 THE HAME OF THRT IV 7 _

The name you enter (up to 10 characters in length) will be used
to label the program results. Do not use commas in the name.
To save time you may simply press [ENEIEA -

The Computer will request numbers and names for the other
independent variables in like manner (i.e., SECOND, THIRD).

NOTE: The order in which the IV numbers are entered is
not important. However, the number of IV’s must equal
the number you entered at instruction #4 and each IV#
must be entered once — and only once.

The Computer will ask
WHAT 1% THE HAME OF THE DV % _

Enter the name of the dependent variable.

to instruction #12.
e If you entered a ¥ at instruction #2, the Computer will

display,
LOAD DATA THFE - HIT ENTER 7 _

Load the data tape into the cassette recorder (into recorder #-1
if you are using a dual cassette system). Be sure the data tape is
rewound, set the recorder controls to Play, and press .
The Computer will begin reading the data and the name of the
data file will be displayed. Check the name of the file to be
certain that the correct data are being read.
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12.

13.

14.

The Computer will take a few seconds to complete the
necessary calculations — be patient.

If you requested output on the Line Printer the Computer will
reply

TURH OH FPINTER - HIT ENMTER ¥ _
Be sure your Printer is turned on, then press EYIER.

The regression statistics will be displayed on the screen (and on
the Line Printer, if applicable) and the Computer will reply

CCXOEFFICIENTS OR CRIEGRESSION STRTISTICS © o

to obtain a summary table listing the variables,
regression coefficients, etc.

You may view the regression statistics and the table of
coefficients as many times as you wish by entering the
appropriate codes; the results will be printed on the Line
Printer only once.

Sample Run
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Messages and Special Considerations

FILE NOT FOUND IN 45¢ means that the data file referenced in
instruction #2 does not exist on disk. You may have entered the
data file name incorrectly or failed to insert the diskette containing
the data file into a disk drive.

FD, BAD FILE DATA and WRONG DATA FILE TYPE all indicate
a problem in a data file. The tape or disk may contain an ASA data
file of the wrong type, a data file not prepared for ASA programs, or
a computer program rather than a data file.

ONLY 2 1V'S ON FILE! means that in instruction #4 you requested
the Computer to perform the analysis using more independent
variables than the number contained on the data file (i.e., the
number of IV’s placed on the data file when it was prepared).

MATRIX IS SINGULAR. means that the regression analysis was not
performed because the covariance matrix had no inverse. This
situation arises when two or more of the rows in the matrix are
dependent upon one another (correlated).

NOTE: A singular matrix is artificially created if you
accidentally enter a duplicate IV # at instruction #9. The
Computer will enter that IV into the equation more than
once resulting, of course, in a perfect correlation.

NOTE: Although means and standard deviations are automati-
cally printed for each variable, they will be meaningless for
coded independent variables. If a multiple regression data file
contains coded variables (not true measurements) this should
be taken into consideration if you run DESCRIPTIVE
STATISTICS, HISTOGRAM, or FREQUENCY DISTRIBU-
TION on the file.

NOTE (DISK BASIC ONLY): If the program ends prematurely,
a temporary scratch file may have been left on your diskette.
Enter KiLL “scRATCH/ASA". The Computer will either
remove the scratch file or display FILE NOT FOUND.
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Time Series Analysis I

Description of the Program

This program analyzes a set of observations made at different periods
of time (time series) for trend and allows the user to obtain predicted
values of the variable under study according to the least squares
trend line fitted through the data. The test performed to ascertain
whether trend is present in the data is the sign (change of direction)
test. Output includes the percentage of variance accounted for by
the trend, coefficients for the trend line equation, point of origin,
and time unit. Additionally, the program plots the time series data
with or without the trend line.

Features

Input from keyboard or data file (tape or disk)

Yearly data can be consecutive or evenly spaced years

Y by TIME plot of the data

Trend line on the plot if desired

Predicted values of Y in interactive mode (TIME values input
via keyboard)

e Trend analysis statistics and plot (with or without trend line)
on Line Printer formatted at 8%2" x 117

Limitations

¢ Quarterly, monthly, and weekly data must be consecutive.
e Missing data must be handled according to the instructions
for entering time series data (page 97).

How to Run Time Series Analysis I

1. Load the program into the TRS-80. Type ¢
The Computer will ask

HOW WILL DATA BE ENTERED -~ (KOEYBOARD (THAFE OR <DXISK 7 -

2.  Answer K, T or p according to the type of input device you will

be using.

If you enter a p, the Computer will ask for the name of the

data file on disk. You must enter the exact file name including
the extension and password, if applicable (explained in your
TRSDOS/DISK BASIC Manual).

Instruction #6 contains further information concerning your
response to the above question.

N and press NIIEE)-
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The Computer will display

TYPE OF DATH - (YIEARLY CROURRTERLY oMONTHLY CWOEEKLY © -

Enter | or W according to the type of data you will be
using. Yearly data may be comprised of consecutive years (e.g.,
1968, 1969, 1970) or years spaced at equal intervals (e.g., 1950,
1960, 1970). Quarterly, monthly, and weekly data must be
consecutive. The Computer will ask

DISPLAY RESULTS ON LIME PRIWTER - {¥3ES OR (H20 7 _

¥ if you have a Line Printer and desire a permanent
record of the trend statistics. If you select the PLOT option
while running the program, the TIME by Y plot will also
be printed (with or without the trend line).

NOTE: During any single run of TIME SERIES ANALYSIS
I the statistics and the Y plot will be printed only once,
regardless of how many time the STATISTICS and PLOT
options are selected (see instruction #8).

The Computer will ask
WHART IS THE MAME OF YARIABLE ¥ 7

Enter any alphanumeric name (up to 14 characters in length).
Do not use commas in the name. The name will be used for
labeling the results of the program. To save time you can reply
to the above question by simply pressing but the
variable will be unlabeled when the results are displayed.

The Computer’s next action depends on your response at
instruction #2 (input device).

t instruction #2, skip to instruction #7.
t instruction #2, the Computer will

e If youentered af
e [f youentered a

reply

BEGIN ENTERING YOUR OBESERVATIONS CSEE MANUAL S,
SIGHAL END OF DATA WITH @ @

?

See the instructions concerning entering time series data in
INSTRUCTIONS FOR INPUTTING DATA. Type your first
observation, after the question mark (separate the TIME and

Y values with a comma) and press @YIEi} . Another question
mark will appear. Continue entering observations then type and
after the last observation.




(Now skip to instruction #7)

e If you entered a T at instruction #2, the Computer will
reply,

INSERT DRTR TARE ~ HIT ENTER 7 -

Load the data tape into the cassette recorder (into recorder
#-1 if you are using a dual cassette system). Be sure the tape
is rewound and that the recorder controls are set to Play.
Then press . The Computer will begin reading your
data and the name of the data file will appear on the screen.
Check the name of the file to be certain that the correct data
are being read.

If you requested output on the Line Printer, the Computer will
display

TURM OH YOUR PRINTER ~ HIT ENTER 7 -
Make sure your Printer is turned on then press [\ -

The Computer will display (and print, if applicable) the time
series analysis statistics and ask

Ci=PLOT, 2=PREDICT, Z=STRTISTICS. 4=5TOP: WHICH 2 -

You may select any of the options by entering the appropriate
code.

e If you enter a 1, the Computer will ask

WANT TREND LINE SHOWM (i=YES, z=Nl> 7 .

Enter a’f or a 2 The Computer will draw and label a graph
(TIME values on the horizontal axis, Y values on the vertical
axis) and plot the data points. If you wanted the trend line,
the line will be drawn on the graph at the proper location.
The Computer will next print the TIME by Y plot (with or
without the regression line) on the Printer, if applicable, and
display (for example)

SALES <Ximoes BY YERR . . . HIT ENMTER 7 -

When you have finished viewing the graph, press ENTERR
The Computer will again reply

f1=PLOT. Z=PRECICT. I=STATISTICS, 4=STOF) WHICH 7 -
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e If you enter ai2, the Computer will display
EHTER @& TO STOR FREDICTING

YERR T L

Enter the year for which you want a prediction made. If
you are using quarterly, monthly, or weekly data, the
Computer will display

GURRTER 7 .

or

MONTH 7 -
or
WEEE 7 .

Enter the number corresponding to the desired quarter
(91-04), month (P1-12), or week (P1-52). The predicted Y
value will be displayed along with another question mark.

NOTE: Predictions made for dates much later than the last
observation will be inaccurate. Continually updating the
data file and revising the prediction (trend line)
equation will help keep this error to a minimum.

When you have stopped predicting, the Computer will reply
ti=PLOT, 2=PREDICT, Z=STATISTICS, 4=STOP) WHICH * _

e If you enter a 3, the time series analysis statistics will be
displayed and the message above will reappear.

are only printed once on the Line Printer.




Sample Run
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Instructions for Inputting Data

Unlike other ASA data analysis programs, the TIME SERIES
ANALYSIS programs use data made up of a measure on one variable
(Y) and a coded value from which the Computer calculates the

TIME (X) variable for use in the analysis. In order to analyze data
files consisting of measurements taken by year, quarter, month, week
or day, a special coding scheme is used. For the analysis results to

be accurate, your data must conform to the following guidelines. The
guidelines apply whether you are entering data into the TIME
SERIES ANALYSIS programs via keyboard or preparing a data file
with TAPE DATA FILES or DISK DATA FILES (these will ask for
“data pairs™).

e Yearly data is the simplest to input. Simply type the year,
followed by a comma and the measurement on the Y
variable. Examples for consecutive and spaced years follow:

Consecutive Spaced
?2 196¢,198.5 ? 1954,8
? 1961,146.8 ? 1955,4
? 1962,119.4 ? 196¢,3
? 1963,189.3 2 1965,2
? @,@ ? 197¢,2

? @e,e

”
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?
?
?
?
?
?

Quarterly, monthly, weekly, and daily data contain
additional information which tells the computer which
quarter, month, week or day the observation is for. Quarters
are represented by the numbers .01 through .04, immediately
following the year and before the comma. Months are
designated using the values .1 through .12 (for January
through December), weeks by the values .1 through .52,

days by . @1 through .99.

NOTE: No more than 99 consecutive days may be tracked.
Daily data is used only for Time Series Analysis I1.

Quarterly Data Monthly Data  Weekly Data Daily Data
1958.92,1¢ ? 1963.19,1 2 1977.54,-5 ? 1968.97,12.2
1958.93,12 ? 1963.11,2 2 1977.51,-3.6 ? 1968.98,14.6
1958.94,11.5 ? 1963.12,2 ? 1977.52,-2.1 ? 1968.99,15.1
1959.91, 16 ? 1964.41,3 2 1978.81,-3 ? @,e
1959.42,18.2 ? 1964.¢42,5 2 1978.¢2,-5
e,e ? @e,e ? @,e

The origin (first observation) may be any quarter, month,
week, or day in a year. However, the observations must be
consecutive. If you are missing a measurement for one of the
periods, you can still run the program by inserting as the Y
variable, the average of the measurements for the
observations immediately before and after the missing one.
For example:

Observations Input to Program
June 1976 Y=106

July 1976 data missing
August 1976  Y=109

1976.96,196
1976.97,187.5
1976.908,199

RVELIS R

If you make a mistake while preparing a data file on tape or
disk, either terminate the program (by pressing
if you have already entered a large amount of data, enter
to save the portion of the data file which is correct. Then run
the utility program over again to update the file containing
the mistake. Remove the incorrect data element (pair) plus
any data elements which follow. Then add the rest of your
data to the file. This procedure is necessary because time
series data (observations) must always be in sequence.




Many users will want to continually update their files by
adding new observations daily, weekly, monthly, etc. This is
easily done since new data elements are always written at the

end of the old data. Additionally, if only a certain amount of

data is kept in the updated file (e.g., data for the last 36
months) the earliest element(s) can be removed during each
file update.

Messages and Special Considerations

FILE NOT FOUND IN 7¢¢ means that the data file referenced at
instruction #2 does not exist on disk. You may have entered the
data file name incorrectly or failed to insert the diskette containing
the data file into a disk drive.

FD, BAD FILE DATA and WRONG DATA FILE TYPE all indicate
a problem in a data file. The tape or disk may contain an ASA data
file of the wrong type, a data file not prepared for ASA programs, or
a computer program rather than a data file.

NOTE (DISK BASIC ONLY): If the program ends prematurely,
a temporary scratch file may have been left on your
diskette. Enter K *. The Computer will
. either remove the file or display FILE NOT FOUND.

NOTE: Do not run DESCRIPTIVE STATISTICS, HISTO-
GRAM or FREQUENCY DISTRIBUTION on the TIME (X)
variable in a time series data file, The values are not regular
interval scale measurements.

NOTE: The sign test for trend considers only the direction of
the movement from one period of time to the next — not the
magnitude of change. In some instances (e.g., many large
upward movements and an equal number of small downward
movements) the presence of trend may not be disclosed by
the test. Additionally, if there are several small changes in the
data which are cancelled by a few large changes in the
opposite direction (i.e., no actual trend) the test may indicate
a trend where none exists. Evaluate the test for trend by
comparing the Z value with a visual inspection of the TIME
by Y plot. The critical value of Z at the 5% level of
confidence is 1.96.

NOTE: The X axis on the data plot represents the TIME
variable. The TIME variable begins at { (origin) and increases
by one for each succeeding time interval or observation, In
order to most easily find the point on the X axis correspond-
ing to a particular year, quarter, month, or week, run the
PREDICT option — the value of the TIME variable is

. displayed for any time interval input.
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Time Series Analysis II
Description of the Program

This program is used to obtain seasonal indexes for quarterly or
monthly time series data and n-item moving averages for data
collected yearly, quarterly, monthly, weekly, or daily. Quarterly and
monthly seasonal indexes are calculated using the ratio to moving
averages method with an adjustment for rounding error. The largest
and smallest values for each quarter or month are discarded before
the index is derived. All even-item moving averages are automatically
centered by taking a 2-item moving total before averaging. The
resulting centered moving averages are printed next to the later time
interval values.

Features

o Input from keyboard or data file (tape or disk)

e Number of items comprising the moving average selected by
user

& Automatic centering of even-item moving averages

e Qutput can be listed on a Line Printer

Limitations
e Quarterly, monthly, weekly, and daily data must be

consecutive,
e Missing values must be handled according to the instructions
for entering time series data (page 106).
e Maximum data set sizes (approximate)
16K Level II BASIC - 825 observations
16K DISK BASIC — 140 observations
32K Level Il BASIC — 2150 observations
32K DISK BASIC — 1450 observations

How to Run Time Series Analysis 11
nd press EYHEG] .

1. Load the program into the TRS-80. Type
The Computer will ask

HOW WILL DATR BE ENTERED - (KIEVBORRD (THAPE OR (DRISE ¥ _

101



2. Enterak, T or b according to the type of input device you

will be using.

If you enter a B, the Computer will ask for the name of the
data file on disk. You must enter the exact file name including
the extension and password, if applicable (explained in your

TRSDOS/DISK BASIC Manual).

Instruction #8 contains further information concerning your
response to the above question.

The Computer will display
CEORSONAL INDEAES OF (M2OVINHG AYERRGES — WHICH 7 -
3. Enter an § if you have quarterly or monthly data and are

running the program to obtain seasonal indexes. If you want
moving averages, enter an

the Computer

Depending on whether you enter an 8 or a
will respond either

CHMUARTERLY. CMIOHTHLY - WHICH 7 .

or

CYIEARLY. CEOUARTERLY. CFOONTHLY. (WXEEELY, <DOAILY - WHICH 7 _

 if you have yearly data, a’@ for quarterly, etc.

e [f you are obtaining seasonal indexes skip to instruction #6.
e If you are running the program for moving averages the
Computer will ask (for example)

MOYIHG AYERAGE FOR HOM MANY MONTHS 7 .

5. Enter the number of years, quarters, months, weeks, or days
which will comprise the moving average. For example, fora 12
month moving average enter a 12.

6. The Computer will reply
DISPLAY RESULTS ON LINE FRINTER ~ <Y3ES OR ONBOD 7

7. Enteray if you have a Line Printer and desire a permanent
record of the program results. Otherwise enter an §.
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10.

The Computer’s next action depends on your response at
instruction #2 (input device).

at instruction #2, skip to instruction #9.
at instruction #2, the Computer will reply

o If you entered a
e If you entered a

BEGIN EMTERING YOUR OSERMATIONS (SEE MANUAL Y.
SIGHMAL EHD OF DATA WITH @ @

AI

See the instructions concerning entering time series data in
INSTRUCTIONS FOR INPUTTING DATA. Type your first
observation, after the question mark (separate the TIME and
Y values with a comma) and press @YIIEA- Another question
mark will ear. Continue entering observations; then type
and enter i after the last observation.

(Now skip to instruction #9)

e If you entered a ¥ at instruction #2, the Computer will reply

IMNSERT DRTR TAPE - HIT EMTER 7 -

Load the data tape into the cassette recorder (into recorder
#-1 if you are using a dual cassette system). Be sure the tape
is rewound and that the recorder controls are set to Play.
Then press @YHA . The Computer will begin reading your
data and the name of the data file will appear on the screen.
Check the name of the file to be certain that the correct data
are being read.

If you requested output on the Line Printer, the Computer will
display

TURM OH YOUR FRINTER - HIT ENTER 7 .
Make sure your Printer is turned on, then press LAY

The Computer’s next action depends on whether you are
obtaining seasonal indexes or moving averages.

e If you are running the program for seasonal indexes, the
Computer may take quite a while to complete its
calculations — be patient. The table of indexes, by quarter
or month, will be displayed on the screen and, if applicable,
printed on the Line Printer. The Computer will reply

CH2EM RUN OF CESMD PROGREAM 7 _
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e If you are obtaining moving averages, the Computer will
display the number of items comprising each average, the
point of origin, and the message

HIT @ TO START & STOP

Press @. The moving averages by year, quarter, month,
week, or day will be listed on the screen and, if applicable,

then press @ again to continue. After all the moving averages
have been listed, the Computer will display

(L2 IST AGAIN OR (EXND PROGRAM 7 -
If you want to view the moving averages again (from the

terminate the program at any point during the listing by

pressing ELIT:S -

Sample Run
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Instructions for Inputting Data

Unlike other ASA data analysis programs, the TIME SERIES
ANALYSIS programs use data made up of a measure on one variable
(Y) and a coded value from which the Computer calculates the TIME
(X) variable for use in the analysis. In order to analyze data files
consisting of measurements taken by year, quarter, month, week, or
day, a special coding scheme is used. For the analysis results to be
accurate your data must conform to the following guidelines. The
guidelines apply whether you are entering data into the TIME
SERIES ANALYSIS programs via keyboard or preparing a data file
with TAPE DATA FILES or DISK DATA FILES (these will ask for
“data pairs™).

® Yearly data is the simplest to input. Simply type the year
followed by a comma and the measurement on the Y
variable. Examples for consecutive and spaced years follow:

Consecutive Spaced
? 196f¢,1080.5 ? 195¢,8
? 1961,196.8 ? 1955,4
? 1962,118.4 ? 196¢,3
? 1963,149.3 ? 1965,2
? @@ ? 1974,2
?@,e

¢ Quarterly, monthly, weekly, and daily data contain
additional information which tells the Computer which
quarter, month, week, or day the observation is for. Quarters
are represented by the numbers .01 through .04 immediately
following the year and before the comma. Months are
designated using the values .01 through .12 (for January
through December), weeks by the values .01 through .52,
days by .1 through .99,

NOTE: No more than 99 consecutive days may be tracked.
Daily data is used only for Time Series Analysis I1.

Quarterly Data  Monthly Data Weekly Data Daily Data

? 1958.92,14 ? 1963.14,1 2 1977.58,-5 ? 1968.97,12.2
? 1958.43,12 ? 1963.11,2 2 1977.51,-3.6 2 1968.98,14.6
? 1958.94,11.5 2 1963.12,2 2 1977.52,-2.1 2 1968.99,15.1
? 1959.¢1,16 ? 1964.841,3 2 1978.¢1,-3 ? @e,e

? 1959.02,18.2 ? 1964.042,5 2 1978.042,-5

? @,e ?@,e ?@,e
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e The origin (first observation) may be any quarter, month,
week, or day in a year. However, the observations must be
consecutive. If you are missing a measurement for one of the
periods you can still run the program by inserting as the Y
variable, the average of the measurements for the
observations immediately before and after the missing one.
For example:

Observations Input to Program
June 1976 Y=106 ? 1976.06,106

July 1976 data missing 1976.97,197.5
August 1976  Y=109 1976.98,189

)W)

If you make a mistake while preparing a data file on tape or
disk, either terminate the program (by pressing ERIZXJ) or,

if you have already entered a large amount of data, enter

i to save the portion of the data file which is correct.

en run the utility program over again to update the file
containing the mistake. Remove the incorrect data element
(pair) plus any data elements which follow. Then add the rest
of your data to the file. This procedure is necessary because
time series data (observations) must always be in sequence.

Many users will want to continually update their files by
adding new observations daily, weekly, monthly, etc. This is
easily done since new data elements are always written at the
end of the old data. Additionally, if only a certain amount of
data is kept in the updated file (e.g., data for the last 36
months) the earliest element(s) can be removed during each
file update.
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Messages and Special Considerations

FILE NOT FOUND IN 7¢¢ means that the data file referenced at
instruction #2 does not exist on disk. You may have entered the
data file name incorrectly or failed to insert the diskette containing
the data file into a disk drive.

FD, BAD FILE DATA and WRONG DATA FILE TYPE all indicate
a problem in a data file. The tape or disk may contain an ASA data
file of the wrong type, a data file not prepared for ASA programs, or
a computer program rather than a data file.

TOO LITTLE DATA FOR SEASONALS means that after discarding
the highest and lowest monthly or quarterly averages there were no
observations left on which to base the indexes. You need at least
three years of quarterly or monthly data for seasonal indexes — more
are recommended.

NOTE (DISK BASIC ONLY): If the program ends prematurely,
h fil have been left on your diskette.
. The Computer will either
remove the file or display FILE NOT FOUND.

NOTE: Do not run DESCRIPTIVE STATISTICS, HISTO-
GRAM or FREQUENCY DISTRIBUTION on the TIME (X)
variable in a time series data file. The values are not regular
interval scale measurements.
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Chi Square Analysis
Description of the Program

This program performs a chi square test on data in the form of a
contingency table. The table may have any dimensions from 1 X 2 to
8 X 8. Output includes the number of rows and columns in the
contingency table, total number of observations, number of expected
frequencies less than five, chi square, degrees of freedom, and
probability of chance. Additionally, tables of observed and expected
frequencies can be displayed.

Features

e Expected frequencies may be input by the user or computed
automatically from marginal totals

e Correction for continuity automatically applied to tests
involving a single degree of freedom

e FEstimate of exact chance probability

e Line Printer output formatted at 8% x 117

Limitations
e Maximum of 8 rows and 8 columns
o If user does not enter expected values for contingency tables

with one row or one column, equal expected frequencies will
be assumed

How to Run Chi Square

1. Load the program into the TRS-80. Type ] and press [V

The Computer will reply

HOW MANY ROWS IM CONTINGEWCY TRELE <i-g 7 o

2. Enter the number of rows in your chi square design. The
Computer will ask

HOM MANY COLUMHS IN CONTIMGENCY TRBLE <i-82 7% -

3. Input the number of columns and hit EXMEA . The Computer
will display

EXFECTED FREGUENCIES CALCULATED BY - CCHOMPUTER OR CUDSER 7 L
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4. If you want to input expected frequencies based on previous
knowledge, research findings, etc. enter a't3, otherwise enter a

Further information concerning your response to this question
is contained in instruction #6.

The Computer will reply

CISPLAY RESULTS OW LINE PRINTER - o¥3ES OR CNoQ 7 o

5. Enter a¥ if you have a Printer and want a permanent record of
the chi square results. Otherwise enter an #. The Computer will
display

ENTER THE OBSERVED FREGBUENCY FOR CELL:

RO 1
COLUMH 1 7 .

6. Enter the observed frequency data value for Row 1, Column 1,
in the contingency table. The Computer will ask for the
observed frequency for Row 1, Column 2. After all the data for
Row 1 have been entered, the Computer will request the data
for Row 2, etc.

e Ifyou entered a & at instruction #4, skip to instruction #8§.
e Ifyou entered al} at instruction #4, the Computer will reply

EHTER THE EXPECTED FREGUENCY FOR CELL:
FOW 4
COLMMe 407 .

7.  Enter the expected frequency data value for Row 1, Column 1,
in the contingency table. The Computer will ask for the
expected frequency for Row 1, Column 2. After all the data for
Row 1 have been entered, the Computer will request the data
for Row 2, etc.

8.  The Computer will display
COMPUTER AT MWORE - PLEASE BE PATIENT

9. If you requested output on the Line Printer, the following
message will appear

TURN OH YOUR FRINTER - HIT ENTER &

Turn your Printer on and press [\Mk34.
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10. The results of the chi square analysis will be displayed on the
screen and, if applicable, the results including the observed and
expected frequency contingency tables will be printed on the
Line Printer.

The Computer will display
(OOBSERVED TABLE. (EJSPECTED TABLE, (CHHI SQUARE RESULTS ¥ -

11. Enter an'@ to obtain the contingency table of observed
frequencies, an E to view the expected frequency table, ora ¢
to see the chi square results again. The chi square results and
contingency tables are printed on the Line Printer only once,
but these items may be displayed on the Video Monitor over
and over by entering the appropriate letter code.

To end the program press ELIF:NS -

Sample Run
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Messages and Special Considerations

EXPECTED FREQUENCY IN LAST CELL WAS LESS THAN 5. is
simply a reminder that there are certain statistical considerations
involving expected frequencies less than five. Consult a statistics
textbook.

NOTE: YATES' CORRECTION FOR CONTINUITY WAS APPLIED.
The data are corrected for continuity whenever there is only one
degree of freedom in the chi square analysis.

NOTE; Degrees of freedom for the chi square test is (ROWS-1)
X (COLUMNS-1). When there is only one row or one column
in the contingency table, the degrees of freedom become
zero. In order to avoid possible algorithmic problems, the
program will change that single row or column’s contribution
to the degrees of freedom formula from zero to one (a
standard procedure).
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APPENDIX A

Advanced Statistical Analysis Data File Structure

Cassette Tape
Record 1

The first record in every ASA tape data file consists of a number
indicating the type of data contained in the file. The file type codes
are as follows:

1 = single type data

2 = paired type data

3 = ANOVA (analysis of variance) type data
4 = multiple regression type data

Record 2

An alphanumeric file name comprises the second record of each data
file. The name, which is written and read as a string variable, is
supplied by the user when TAPE DATA FILES is run and is
displayed on the screen by ASA data analysis programs while the
data file is read.

Record 3

This record is found only in ANOVA and multiple regression files.
It contains a number from 1 to 5 which indicates either

e how many groups of data are stored on an ANOVA data file,
or
e how many independent variables are stored on each subject’s
record in a multiple regression data file.

Data Records

The number of data records contained in an ASA data file depends
on the size of the data set. Each data record contains exactly eight
(8) values. Therefore, each data record in a(n)

e single type file contains 8 data elements

e paired type file contains 4 data elements (pairs)

e ANOVA type file contains 8 elements (which may include
one or more group separation symbols)

117



o multiple regression type file contains the data for one subject
formatted as follows:

Position 1 = Dependent variable

Position 2 = Independent Variable #1

Position 3 =1LV. #2 (or a * if less than 2 [.V.s)
Position 4 = 1.V, #3 (or a * if less than 3 [.V.s)
Position 5 = L.V. #4 (or a * if less than 4 I.V.s)
Position 6 = L.V, #5 (or a * if less than 5 I.V.s)
Positions 7 and 8 contain stars (*) as fillers

End of File and End of Group Signals

The symbol @ is used in ASA tape data files to signal the Computer
that it has (1) finished reading all of the data in the file or (2)
finished reading the data for one of the groups in an ANOVA data
file. That symbol is written on tape between the sets of data
corresponding to each ANOVA group and at the end of each data file
on tape. Since the last data value in single, paired, and ANOVA type
files can fall at any position in a data record, all unused positions in
that final record are filled with the symbol @. If the last data value
falls at position 8, filling up the final data record, (or if the file is a
multiple regression type) another record is written on tape. All eight
positions in this extra record contain the symbol @,

On Disk
Record 1

The first record in every ASA disk data file consists of the number
indicating the type of data contained in the file. The file type codes
are as follows:

1 = single type data

2 = paired type data

3= ANOVA type data

4 = multiple regression type data

Record 2

This record is found only in ANOVA and multiple regression files. It
contains a number from 1 to 5 which indicates either

e how many groups of data are stored on an ANOVA data file
or
¢ how many independent variables are stored on each subject’s
record in a multiple regression data file,
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Data Records

Data records on disk each contain one value, are sequential, and
follow the schemes below depending on the type of data in the file.

e In single type data files each data record is simply one data
element. The file terminates with the regular TRS-80 end-of-
file mark.

® [n paired type data files the first data record contains the X
value for the first pair — the second record the Y value. Each
consecutive pair of records contains a pair of data values
(X,Y). The file terminates with the TRS-80 end-of-file mark.

e In ANOVA type data files the data for the first group is
stored one data value per record followed by a record
containing the group separating symbol (@). Data for each
succeeding group follows in the same manner. The data for
the final group in an ANOVA data file is followed by the
regular TRS-80 end-of-file mark instead of the symbol @.

e In multiple regression type data files the first data record
contains the dependent variable for the first subject. That
subject’s independent variables are stored on successive data
records (one data record per 1.V.). Thus, if the user is
building a data file for a study using 3 independent variables,
4 data records will be required to store the data for each
subject.

Multiple regression type data files are terminated by a set of
records each containing the symbol @. The number of such

records is equal to the number of 1.V.s plus one. These signal
records are followed by the regular TRS-80 end-of-file mark.
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APPENDIX B

Sample Printouts from Advanced Statistical
Analysis Programs (TRS-80 Line Printer)

Sample Printout from Tape Data Files

LISTIMG OF DATA FILE: FMOF S GRS

WL OF
a1,

dr b dk F FEF

+ # L
# L
S 2
+ # L
S
# 1
#*
# 1
# 1
# 1
A

i
15
1

1
13

SEMFLE FILE -~

Thd$et RIS
Y -

L 5N
1

“

2

P
*

LISTING OF

DFE
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Sample Printout from Disk Data Files

LISTIMNG OF DAY

FILE: FELREED AT

WRLLIE OF

ELEMEMNT
E T

LISTIMG OF DFTH FILE: FAMUE L DT

WERLLE OF
1

IR R R LR RS RS

FEEFEEE ARSI EEHETEE S

FEEHAE SRS

LISTIMG OF DATA FILE: PUL R DT

IThkL
a4

Eand WHD Tz Ikt (RT3

ELEPEMN
ELEMEMNT
ELEMEMNT

¥ HEHH®
i
Ty O e lad B o

L
A

L
o
A

& f
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Sample Printout from Random Sample

SOUR SAMPLE MILL CONSIST OF MERSUREMENTE
OM THE 55 DATA ELEMENTS MHUMBERED

a4

I R R R O

Sample Printout from Descriptive Statistics

L E = R IPTIWE ST AT IS T L

sERTABLE WETGHT SAMPLE STZE CMd = 18

SHEMPLE STATIETICS:

RAMGE =

it
o
)
o)
(f

MEFIM

M T LM LEE

i

WHRIAMCE = 2V

ST EY. = L& 4357 PF T = @l

LMEITFSEDR ESTIMAT OF PORPULATION PARAMETERS

ST DENW. =P

WRREIAMNCE =

DARTA DISTRIBUTION COEFFICIEMTES:

s I

SEEWMESS = - <
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Sample Printout from Historgram

.

+

Pd b bt et b b b Bed Bed B

a1

ios

f
T

&

L. E

=]

T
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Sample Printout from Frequency Distribution

FOoROE GELE MDY I 5 T R I B WT I OH

ISTRIBUTIGN OF NVARIAEL

SEMPLE RN

THTERWAL R

LI

4T DML AT TWE

S LEE 8
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Sample Printout from Analysis of Variance

AMALY SIS 0 F Y AR I ANTLCE

SUMMARY TRELE

SOURCE 25 OF M=
TOTAL 2351 25 ped)
EETHEEM 13, a4z = 5, 2477
WITHIR 2155 2 17 12& 777
F~RATIO = SA5455
DEGREEZ OF FREEDOM = Z & 47

FEOBARBILITY OF CHAMCE = & &1

GROUF ZTARTISTICS

GROUF M MEAM N
TREATMENT A b=} 21,6 V. FIT4S
TREATMENT B = 22 15 1262

TREATMENT b=} 28, 2 18 253V
MO TREATMEMT =4 14 Q9. 2esvy
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Sample Printout from T-Test

WHRIABLE = HEIGHT WHRRTABLE Y VB TVEHT

MEFAM OF W = ¥ MEFM OF Y =

OFE Y =

i
i

S0 OF

=OE MEAM = SVTELS =B MEAM =

MUMEBER OF FRIRZ JHD = L

COREELATION COF = MITH %

DIFFEREMHCE CMEAM = — PEAM Y2 = —113 9

DEGREES OF FREEDOM C0F = 9

T—RATIO FOR THE DIFFEREMCE =

FROBABILITY ¢ 1 TAILED TEST» = £ B8
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Sample Printout from Correlation & Linear Regression

oo R R ELATIOHN & LI MEHAER EGRESSSEI

WARIABLE = MATHEMATICS WHRIABLE Y RERD IHG

MEAM OF W o= Fd MEMAM OF % = 438 5

o OF M

i
i

1. FELE4 S b OF Y

HLIMEBER OF FPRIRS CH2 = 1E

CORRELATION COEFFICIENT Ry =

-}
i

DEGREES OF FREEDOM CDF > = 8

SLOFE oM OF REGRESSION LIME FooATaes

Y OIMTERCEFT CE» FOR THE LIME

1
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Sample Printout from Multiple Linear Regression
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Sample Printout from Time Series Analysis I

TIME S ERIES AMALYZIEZ 1

Tzt FOR THEHRD LIME

1

BT TON:
[ -
URIGIN
TIME UHIT: 4 PIOHTH

VHR L RRCE

b,

¥
&

EE N G 1 R #

e G EE

bt b e bt e kel b b b
&
%
5
&
%
z

i

e
—
%
B
&

-

e e T et

bui
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Sample Printout from Time Series Analysis Il
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Sample Printout from Chi Square Analysis

HUMEBER OF

I O TG

FUMEBER  COF COLUIRME TR CORT TRGERCY  TRELE

TOTAL MUIME

DI FTTOMNS CRLL CELLED

MLIFBER  OF

THFM

Tty <7

i1

FROBARILITY OF CHAMCE g2

ZOMT THGEMCY TRELE -~
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. APPENDIX D

Program Printouts

Tape Data Files Program Listing

Bpg e 3 S
Do B B R ot s )

TR R ]

o5

BRI 2 R B ORI

e el e ol el e

o
!

Rt S OS Tud b %0 LD A0 LD D 00 ) O O o Lad
= f

XL
fod Lof [0 s (3
. T (T 5

QO

W
5
Py
s

t

OB

r
5 % 1
iy
AL

.24

BT
i 1T
Fa
M

a |_'_"-ﬁ| o]
LA W]

ol el vl gl ol ol sl ol el ol il ol A L%
b
LA

i

1544
1545

5 FORK
B HEH

56 CLEAR. PS&CMEM-8085  DEFSTRE (DIMZ0C JHEM-SEE: 20 Bg=" " DEFINTI-N HT=0 DIMLECLSE)
CLS PRIWNTTRECLS S "T H P E PRTH FILESPRINT

PRIMT"THIS FROGREAM IS BEING RUM TO: " PRINT® {FIREFPARE A MEW DRTA FILE®

PRINT" CHOPRRTE A OLD DARTR FILE®

IHFUT" CLPIST  RMOOLD DATA FILE " 2R

PRINT: IFZR="L"INPUTLIST DATH FILE ON LINE PRIMTER - OY2ES OR CN2O " 21 GOTOLEGG
PRINT'FOR WHICH PROGRAM °  IFZR="U"PRINT'WERE THE DRTA": :GOTOLc8

PRINT"HILL THE ORTH BE';

FRINT® PREPARED: “:FRINT® 1 = DESCRIF. STAT. / FRER DISTR. /7 HISTOGRAM®
PRINTY 2 = CORE. & LIM FREGR. / MATCHED PRS. 7 TIME ZERIEZY

PRINT" I o= AHALYSIS OF YARIAMNCE": INFUTY 4 = MULTIPLE REGRESSION T
ME=MT : IFFT=32MF=1

IFMT=4MF=2

IFZR="L"G0TOLazS

sy o v e e w0

oy g o,

FRIMT: INFUTYHOW MANY DATA ELEMENTS ARE TO BE REMOVED ) IR: IFIR=8GOTO1683
CLSPRINTULIST THE DARTA ELEMENTS TO BE REMOWED

FRINT FORL=1TOIR: IHPUTLRCL ) (HEXTL

A CLS: INPUT"INSERT DATA TAPE - SET TO “FLAYS - HIT ENTER ": A%

A GOSUESEEE  PRINT PRINTDATR FILE BEING READ = " Z0:PRINT:IFZR="L"MT=1T. 6070192

3 IFT=ITGOTOLa46

FRINT'HRONG DRTA FILE TYPE":PRINT:EHD

GBS

= =6 MR=L TPHT=2 INPUT#-L, HA

TFHT=4 THFUTH#-1. IV I¥=14+1

GOSUBEEHE : JJ=6: FORT=AT08 . 1T= 1041 IFZ0I0= 6 Nk =M+ I 0-1 JL=T  GOSUETE06 | TT=6 K=K+l
TFECHR: PRINT : GOTOLSE

HT=HT+1:ZDONT 322000 NEXTT : t=iie

TFHT=3f=p-TL

GOT O AE

A IFZR="L"GOTOLAREE

IF IF=8G0T0 548

MG=1:MS=NOL+1  JE=8 FORI=ATONTSTERMF | JE=JE+L : IF JEMSGOTOLSZS
ATOIR: IFLECR=JEGOTOAGES

L MERT.TGOTOLS46

FG=MG+  MS=MSHHOHG  + L TFMG=HANS =M1

8 GOTOLSLE
A TE=1kE+L FORT=JHMF TOHT : 206 T-F =200 T HEST L NT=HT-FF | I=J-MF  MOMG =i OpiE -1 HERTT

FRINTHUMBER OF DATA ELEMENTS REMOVED =": TKPRINT
HP=NT : IFMT=20FP=HT-FR+1
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Tape Data Files (continued) ‘

1556 PRINT'NEM DATA COUNT ="; NP/VF: "DRTA ELEFENTS. °
1555 IFMT=3PRINT® (DATA FOR ALL GROUPS COMEINED:"
1578 PRINT: INPUT'DO YOU WANT TOACD ANY MEW DRTA ELEMEMTS - (YIES OR CNDO " A IFAS=" NP GOTIEAGE

26 B$=" NEW "
¢ CLS: ONMTGOTO2E1E, 2116, 2368, 2216
1 PRINT'BEGIN ENTERING YOUR®; B#: "DRTA ELEMENTS. ©
FRINT"SIGNAL END OF"; E$: "DRTA WITH & ":FRINT
@3 INPUTZY: IFZH="@" 5070
NT=NT+1: ZDNT 3=25 : GOTOZBZE
4 PRINTYBEGIN ENTERING WOUR™ 84 "DRTH FRIRS (4 ¥, "
8 FRINT'SIGHAL END OF"; B35: "DATA MITH & & “PRINT
INFUTZY
A ZDONT+L0=24: ZDONTH2)=2%  NT=NT+2  GOTO21 36

FRINT"BEGIN ENTERING YOUR": E: "DRTR,

FRINT"SIGNAL END OF " B "DATA BY ENTERING @ FOR THE DY WALUE. " FRINT

NE=NT/AZ4L NT=NT+L PRINTVSUBJECT 5 NS: "% cIMPUT® DY % 2o IFZH=" @ NT=NT-1: GOTO2665
ZLENT 3=25

FORL=ATOIY-1:NT=NT+L:PRINT®  I¥"; Ls  INPUTZDONT ) MERTL  FRINT
FORJ=I4+ATOS  NT=NT+L: ZDONT)="+" | NEXT.] : GOTOZZ3H
266 1FZR="11"G0TO256
‘310 FORK=1TOMA:CLS: PRINT"BEGIN ENTERING THE DATA FOR GROUF #':E
FRINT'SIGNAL END OF DATA WITH @& ":FRINT
INFUTZH : IFZ5=" 6 GOTO2350
1 NT=NT+L: ZDONT 0=2%: GOTO23 38
NT=NT+1: ZDONT3="@" :NEXTK : GOTOZ0EE
S0E CLS K= NS
2510 PRINTYNUMEER: OF NEM DATA ELEMENTS FOR GROUP #": K @ INFUTHH
B NS=NSHNLK+1: IFNN=K=K+1 : IFKOMATHENSBREEL SE2516

IFK=MRNS=NS-1 : GOTOZS5E
548 FORI=NTTONSSTER-1: 204NN =ZDC T3 HEXTT
2550 PRINT:PRINT'BEGIN ENTERING THE MEW DRTR FOR GROUF #'% i PRINT
B FORIENSTONSHNN-1 : INPLTZDCT D NERTT : NCK ISNCED+HH  HT=HT 4R NS =HS+HH
570 CLS:PRINTNEW DRTA COUNT FOR GROUP #":K: "= MOKD FRINT Ksiorl IFKCSMAGOTOESLE
8B NP=NT: IFMT=2NP=NT-MA: IFZR="L1"NF=HF+L: INFUT"HIT ENTER T0 CONTINUE “; F$

¢ CLS-PRINTNEW DATR COUNT =" NF/HF; "DATA ELEMENTS. *: IFMT=3FRINT"CRLL GROUPS COWEINED)"
S PRINT: INPUT*NAME FOR THE NEW DATA FILE *5 ZM:FRINT

4 THPUTINSERT A BLANK TAPE - SET TO “RECORDY - HIT EWTER " f#
% PRINT:PRINT'WRITING DATA TO TAFE *:PRINTS~1, M7 FRINT#-1, 2H
2 IFMT=2FRINT4~L. 1A

5 IFFT=4Iv=14-1:FRINT#-L. IV
FORI=4T08: ZDCNT+13="8" ' HEXTI : I=INTCNT 8
k=8 FORT=1T01 : 21=20CK+1) 222200+ 20
Z5=2D KT ) 262D (K6 :
INPUT#-1, IT: INPUT#-L, Z0: RETURN

INPUTH#=1, 2040, 2420, 2030, 2040, 2050, 2062, 270, 208 RETURN
NP=HEKD AP TFHT=3PRINT"GROUP G " "
PRINT'NUMEER OF DATA ELEMENTS READ FROM TAPE =":NF:M=4:RETURN
PRINT: IFMT=SINPUT HON MANY GROUFS (2 TO S ONLY? “5 MA: IFMA<C=STHENSECHEL SESHHM

IFMT=4INPUT"HOM MANY INDEPENDENT VARIABLES (1 TO 5 ONLY " IV T¥=Iyed: IF’2";‘-ii=:’:“-T‘HE&‘-JE:@;—Z‘8EL‘:’#EE:E1E6

o Za=ZD K4

CRAED  GUIUBS08E  K=k+2  NEXT.T  PRINT (EHD

S T

S Sl B o S L
T 00 O 0 T D 0D O 0D o

RETURN
FPRINTH-1. 24, 22, 2%, 24, 25, 26, 27, 258 FETURN

Ty At
P
-,

IR I s W v e
D]
o
!

=5
fiox]
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‘ Tape Data Files (continued)

5 Cg="SINGLE"  IFMT=204="FPRIRED" : GOTOEM
AR TFMT=E04="ANOVA"  BOTOS260
B [FHT=4C5="HLLT. REGE. "

Ty IZ_H
-
-eg

L0 L MO LD L0

‘ ia? F‘Flﬂi RETURN
=S

[T Xy
foxd
4]
it
L
...;
!—“
-:f
Fan]
|
ot
!"__‘:1
r"‘a
M
iu——x
i
#
m
i
-h-
ot

n
-l-l-r
H
B
*2
:..;

Ly
R,
SRS

40 NEKTT-RETURN
B CE=THKEYS : IFCe="B" THENSSERELSESH2A
RETURN
IFZ1="Y"FRINT"TURN ON YOUR FRIN
INFLUTYHIT EWTER T BEGIN LISTING
IFZI="y " FORI=4TOR LPRINTY * NEXTT LPRINTOHR$C250: "LISTING OF DATA FILE: 5 Z0CLPRINT®
CLS: GHHTGOTOLGEES, 10675, 10088, 19163
FRINT, . "WALUE OF ®*:IFZI="¢"LFRIN
FORK=LTONT IFZ1="¢"LPRINTYELEWENT 47 K. , 201K
FRINTELENENT #; K, , ZDCK) : GOSUBSSE:NERTK . BOTOASEN
PRINT, , "WALUE OF X", "WALUE OF w":IFZI="9LPRINT., "WALUE OF X", “WALUE OF 4"
FURK=1 TONTSTER2 IFZ1=""LPRINT'ELEMENT " (K13 2, , 206K, 2D0KAL)
FRINT'ELEMENT #°5 (i+10/2: , 204K, 2DCKHL) - BOSUBSING: NEATE  GOTCB50
PRINT. . "WRLUE OF ¥":IFZI="Y"LPRINT, . "VALLE OF :
KL=1 FORK=LTONT | TFZ1="¢"LFRINT' ELEVENT " K, "GROUF #" KL, ZDCK)
FRINT'ELEMENT #": K. "GROUF #"; KL, ZDCKD  GOSUBSSRE: IFZDCK =" R KL=RL+1
NEATH : GOTCLASAE
FRINTTRECLS D "DV vl Ive2 DI Ived Ivas
IFZ1="0"LFRINTTAECLD; "I IVl IveZ TvE Dved Tvese
FORK=1TONTSTERS
IFZI="Y LPRINTYELEMENT #" (K+73/8: FORM=ETOS: LPRINTTRECLAbE 15 2D HEATICLFRINT

DOCE R R IR

i
e}
e
15}
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SOUN0s BRI St BOOCERo! T ox B ot ot B St B

20 ah Ln
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e e e e Y
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-
!
o B RoCE S ) ot BN B s ]

5
I
T

Il e

D]
S D b g

£
)

PRINT INFUT"CLIIST DATA AGRIN OR CE0ND PROGRAM i 0 IFCE="L"THENISG1BELSEEND
SEAGE INFLUTH#-1. A%, B$, CF PRINTAE  PRINTES (FRINTCS

‘...L
Pl

1,
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Dis

k Data Files Program Listing

58 DEFSTRD Bg=" " DEFINTI-W: DINLECLEE DE="0L0"

=4k

218

1866

PO R o S o B o
T LT S O O

£ e (S
PR 0T u B Led Led B R T
D I |

Py
A%

[ B o R o0

£}

58

o R e el ol ol el ol

w5

P I B0 B P P B
Pl

5
B
15

140

£ JR=1:ER
4 HEXTER:
w IFMT=4G0SUETE0E : JTE=JE-1 GOTO1548

&GOS

- DS ONFTGOT

CLSPRINTTRBCLS: "D I S K HTH FIiLE 3" PRINT

FRIMT'THIZ PROGERM IS BEING BUN TO: " PRIMT® CPAREPRRE £ MEM DRTR FILE"
PRINTY CLPDATE AW OLD DRTH FILE®

IHPLTY CLAIST AW OLD DRTA FILE AR IFER="G0TO0LES
PRINTIHPUT"MHAT IS THE WAME OF TAdE OLD DATH FILE " 2N IFZR="L"GOTOLZE
PRINT INPUTHCSOAYE OLD FILE OR CRIEMOVME OLD FILE FROM DIzk 2K
Df="HEW" | IFZR="U"Dg="UPDHTED"

2 FRINTPRIMTUHEERT WILL BE THE HAME OF THE U D& INPUTY DATA FILE " ZM

@ FRINT IFZR="LTINPUTYLIST DATA FILE ON LIME PRINTER - (Y3ES OR (No0 " 2160704668
G CLDCPRINTYFOR MHICH PROGRAM " IFER="U"PRINTYHERE THE DRTAY; GOTOLlcH
AOFRINTUMILL THE DRTAR BE®:

8 PRINTY PREFARED: " FPRINT® i
A PRINTY 2 = CORR & LIN REG

= DESCRIF. STHT. 7 FRER DISTR. A HISTOGRARM®
Fo S MRTCHED PRS2 TIME SERIES®
AMCE™ : THPLIT® 4 = MULTIFLE REGRESSZION T

t

PRINT® I = HAMALYSIZ OF YARI
IFIR="PUGOSUBZRGGE  GOT 02800

FRINT THFUTUHOW MARY DATR ELEMENTS RBRE TO BE REMOVED " IR: IF IR=GG0TOLGHE
CLECPRINTYLIST THE DHTA ELEMENTS TO BE REMOVED. ™

A PRINTFORL=1TOIR: TNPUTLROLY (HERTL

CLECOFER"IY. 1, 2H
INPUTHL, IT FRINTDATA FILE BEING RERD = " M PRINT: IFZR="L"MT=IT GOTOLEES
IFT=ITEOTOL64a

PRINT"WREONG DRTA FILE TYPE":PRINT END

GUSURZE0E

MA=1: IFFAT=ZINPUTHL, MA: TT=MA

HF=HMT: IFMT=2MF=1
IFMT=4INPUTHL, IV IT=IV MF=I%¥+1

F=1: IFER="L00T01518

CFENO", 20 "ECREATOHARSHY (GOSUBSEEE . JE
JE=TE+ Je=0  FOREE=LTOIR  IFLRCRR T

KR+
FORLL=1TOMF : INPUTH#L, Z¥: IFZ @ GOTOLSE2

IBVEAE - K=kl MK
=, .

% IFED CEUE T OaE GUTOL 548
24 HEXTLL :GOTOL518
4 IF2R="L"THENIOBRGELSEPRINT (PRINT NUMBER OF DRTA CLEMENTS REMOVEDR ="; ES PRINT
3 ND=JE~-£5 IFMT=2ND=N[-MA+1

A PRINTOMEM DATR COUNT =" Wb "ORTH ELEMEMTS O

S IFMT=3PRINT"(DATR FOR ALL GROUPS COMBIMEDY " (PRINT GOTOZHO0E

FRINTINPUTVYDO YOU WANT TO RDD ANY MEM DRTA ELEMENTS - o¥3ES OF CNOO "5 A IFFE="Y'0E=" HEW "

3 JE=ND: CLOSE  TFZE="R"KILLEN
S OFEN"TY, 4. "SCRATCHARSA™ (OPENMPOY, 20 ZM: TFMT=2G0T02Z0aG

THPUT#L, 22 PRINT#2. 250 IFEOF (40 THENZBRSELSE 206
TF A= 1 GOT 060

02048, 2118, 2T08, 2216

FRINT'EEGIN ENTERING wOUR™: Bf; "DATA ELEMENTS. ©

FRINTYSIGNAL EMD OF": Bf: "DATA MITH @ " FRINT

THPUTZY  IF Z26="@8"GOTOEABG
JE=JE+1 PRINTHZ, £¥ . GOTO2E:8




. Disk Data Files (continued)

2148 PRINTYBEGIM ENTERING WOUR™; B "DATA PRIRS (A, 4 @
2izE PFEH?"TZ&HHL EMD OF": B "DATA WMITH & &8 ":PRINT

¥ IR ZE="RGOTOZR0:
FRINTHZ, 28 FRINTHZ, 2% JE=JE+1: GOTO2L38
Z16 PRINTVEEGIN ENTERING YOUR™: B "DATH,
A FRINTUSIGNAL EMD OF": E$; "DATA BY ENTERING @ FOR T

3 JE=JE+LFRINT'SUBJECT": JE: "0 CINPUTY DY 201
FRIMT#2, 24
3 OFORL=1TOY HT=NT+1: FRINTY 19" L IHPUTZA: FRINTREZ, 24 NEXTL  PRINT  GOTOZ2 35
3 IFZR="LI"GTO256E
48 FORK=LTOMA: CLS FRINT"BEGIN ENTERING THE UHTA FOR GROUF #K

5 PRINT'SIGNAL END OF DATA WITH & FRINT
i IMPUTZH  IFZ=" " GOTO2350
48 JE=TE+1:FRINTH#2, 24 GOTO2IZA
2358 TFK=MATHENZABAELSEPRINTHE, "B NEXTE
SER k=1 INFLITHL 27 FRINTHZ, 20 INFUTHL: 23 FRINTHZ, 24
2538 FORT=LTONCK - INFUTHL 24 FRINTH2, 20 NERTT
2546 FRINT'MEW DATA FOR uFUUP"=§ - (YIES OR MDD " IMPUTZH: IFZR="9"[LS  GOTO2558
2545 TFK=WATHENZSTRELSETNFLITSL, 24 FRINTHZ, 23 BOTO2578
G556 CLEFRINT'EEGIN ENTERING THE NEW DATR FOR GROUF #%:K
2555 FRINTSIGNAL END OF MEW DATA WITH @ ":PRINT
THPUTEN: IFZH B FRINTHZ, 24 NOKI=NIK) +1 0 JE=JE+L GOTOZSER
25 IFK=HATHENZSTREL SE INPUTHL, 2 PRINTHZ, 24
LS PRINT'HEM GRTA COUMT FOR GROUP #7;F: °=": NOKD PRINTK=K+L: IFK{=MAGOTOZS2E
INFUT"HIT ENTER TO CONTINUE i3
3 CLS:FRINT'MEM DATA COUNT =" JE: "DRTA ELEMENTS. *: IFMT=3FRINT"CALL GROUFS COMEINED:”
TFHT=4FORI=1TONF :PRINTH#Z, 8" NEXT ]
1 CLOSE : IF2R="L"KILL "SCRATCH ASA"
5 PRINTPRINT'MEW FILE IS NAMED: i ZM:PRINT:END
3 ONP=NCE DA WK SO KR KS=RE+RR: IFMT=3FRINT GROUF® K 0 " KR=0
3 PRINT"HUMEER: OF DRTR ELEMENTS READ FROM DISK =" NF:RETURN
A FRINT. IFMT=2INFUT"HOM MANY GROUFS ©2 TOOS ONLYY "5 MA: IT=MA: IFMAC=STHENSBZEEL SESRAR
IFMT=4 INPUT"HOM MANY THDEFEMDENT YARIFELES ¢1 TO S OMLY: " I¥:1T=I¥: IF I¥=STHENSEEREL SESHmE
GPEN" 0", 2, 2N
5 FRINTHE MT: IFHT22PRINTHZ, 1T

HE ¥ ?HLHE "FFIHT
Fan=

e

B5E FETHFN

L :

= 1FHT~::$*’HHH%H" GﬂTDFfBﬁ

Tl IFMT=4i$="HULT. REGE "

283 PRINTPDRTA FILE TYPE = " CE PRINT RETURH
966 FORJ=1TOL06 : CE=INKEYS: IFFE”“W"BﬂTQBFLQ

Lt
s
-
!

I B e S B o B R B

B2 ORI I o T B B A

HEAT.T BETUREN
CE=THNEEYS  TFCE="@ " THENIZIRELSEDS2G

RETIURN

CLOSE PRINT: IFZI="Y PRINTYTURM ON YOUR PRINTER - 4
THFUTYHIT EMTER TO BEGIM LISTIHG " C0fF GOTOID7EE
IFZI="YFORI=4T08: LFFiH“‘ ”“HE”T: LFFIH”YHF$a£i”'“LI STING OF DRTH FILE: U 2N LPRIMT® O
DL =1 nHHf&DTﬂlu %=y LOLERED, LEiaR

PRIMT. . "YALUE OF ; i'IF“I““?”LFFIHT UARLUE OF EY
IHPUTﬁi.:h.IF:I*‘””LFFIH?"ELEHEHT #UiE, . 2R

PRIMTVELEMEMT #": K, . 24X GOSUBR906  E=k+l IFEOF (L THENIBSOOEL SELRETE

;
;
:

i
!
o
o
3
2
b
ey
9
;

o~
)
%

Pl o]
o)

o T

e 1

o0
-
PSR

i B b el B L0
(33
[n]

0
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Disk Data Files (continued)

!
v}

TS T ED %0 O S S0
]
VOO0 G0 OO

o]

ol R R ] 2 WX
RO D 20 S S 55 DR S oG

s
&
=
[

108129
16125
18150
165658
1Ubﬁﬁ
1878
1

|1'
1"‘1 ;"-‘"

Bl
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PRINT. . "WALUE OF =", "WALUE OF Y":IF2 1""“"LFFIH] SOWHELUE OF =7 "WRLUE OF ¥

THPUTHL, 24 INPUTHL 29 IFZI="Y"LPRINT"ELEMENT #: t s &R Y
PRINTUELEMENT $#"i K, . 2k, 2Y  GOSUESSEE  K=k+1 LFEWF*i ?HEH1H53BEL:E1EESE
FL=1 FRINT.. "WALUE HF 3"‘IFhI““?“LFRIHT UVALUE OF

THFUTHL, 28 IFZI="Y"LPRINT"ELEMENT #": &, "GROUFP $#": EL, Zﬁ

FFIHT“ELENEHT #" i."GFﬂHF #' Fls 25 GOSUB2266 : [FIE="E " L=kL+1

FRIHTTHE.i%J.‘D' I?#i I?#h IRY X T Iv#s"
IF2I="Y LPRINTTAR L2 "DV TW#L IW#Q IVHE T4 Ivea®
FORJ=GTOMF -1 INFUT#L, ¥ IFZE="0"Q0TO18560
IFI=@FRINTYELEMENT #":E; (IFZI="Y "LPRINT"ELEMENT #": K;
PRINTTRBCI4+ T8 26 IFZI="Y"LPRINTTRE L4+ T80 28

HEXT.J  E=k+1 PRINT  IFZI="Y LPRINT"

GOTOLEL LG

FRIMT: INFUT"CLXIST DATH IH OF CESND PROGEAM “: 0%

CLOSE: TFCH="E"END

3 OPEH"TY, 4, ZH: INPUTHL, 26 IFRT>2 IHPUTHL, 25

§ GRTOL88a7




. Random Sample Program Listing

185 FHHDHM EEFIHTH-“ [IHH«
138 PRINT: INPUT"MHAT 15 THE TOTAL POPULATION ZIZE "N

FRINT INPUTHWHAT SIZE SAMFLE DO YOU DESIRE “iH

PRINT FRINT"SAMPLING PROCEDURES AYAILAELE "

PRINTTABCS: "1=CRMPLING WITH REPLACEMENT®

FRINTTRECS): "2=SAMPLING WITHOUT REPLACEMENT  WHICH " INFUTH

PRINT THPUTHLIST SANMPLE DATR ELEMENT HUMBERS ON PRINTER - <¥XES OR MO Y If
k=0 PRINT  PRINTYCOMPUTER AT WORE - PLERSE BE PATIEWT. ©

ACLI=RHNDOHY F=k4l

IFK=MTHEN243

F=RMDOHD

FORI=1TOK  IFF<RCIITHENZ4H

ONAGOTO248, 1
IFFERCTTHENZZS

228 HEETI Aik+ia=F; GﬂTﬂ’qﬁ

2= FORL=KTOISTER-L AoL+L =l s HERTL (ACE=F

248 E=k+1 6070174

245 IFI&="%"CLS INPUT"TUEN ON YOUR FRINTER ~ HIT ENTER " A8 FORL=1TOS LPRINT® " HEXTL
CLSFRINT PRINT"YOUR SAMPLE WILL CONSIST OF MERSURE®
FRINT"MENTS QM THE": M: "DATH"

PRINTYELEMENTS HUMBERED " H=1

IFI$="Y"LPRINTCHRES (250 TRECT "YOUR SAMPLE WILL COMSIST OF MEASUREMENTSS
IFI$="Y'LPRINTTHECLE:"0H THE": M "DATA ELEMENTS NUMBERED: " LERINTY ":i=1

FORT=ETOM k=1 IFKMTHENZBA

PRINTARCLY,

IFI$="Y"LPRINTAC L, (L=l+dl  IFL=8LPRINT" ":L=1

IFIAE=1HT I 485 THENZ G

HEXTI

IFI$="YULPRINTY " LPRINTY ©

PRINT FRINTUSELECT AMOTHER SAMPLE - (YOES OR RO Y

IHFPUTAE - IFAE="Y"RUN

GOTO999

INPUTHHIT ENTER TO CONTINUE THE LIST " R$E=i+l GOTOZEE

HEATF

,_,__.._3 3

PRI N N P L]

oy
DO IR BOCRER | B O oI )

el e ol o T TR

L g Ty

P e

1 feme LD
Dot s Il 3

I
o

N
!

DUl w SRR B

AN ORI LS OV DV DV O
DoeBE i BES BE R B s (AR

fan]

O b S 4oy 05 5 WO

L0 Led Bad e Ll Lo bed B

R I I W O
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Descriptive Statistics Program Listing

5 CLEARLDE

18 CLS DEFDBLA-H., O-%  DEFINTI-N:DEFSTRED N=8 J=8 1T=1

12 ONERRORGOTOLS: IF=2: CHDe T CLOSE  GATOZ0

15 IM=1 DI CHEM B-10 3 TRESUMEZG

28 PRIMTTABCRG "D E S CRIFPTIVE STHTISTICEFRINT

25 OHEREORGOTOG

38 PRINT"HOW WILL DATA BE ENTERED - %

498 THPUTY CEOEYBOARD CTHRPE OR (D ISE " 210 IFZLL DUGOTO4Y

45 PRINT: INFUTWHAT IS THE HARME OF YOUR DRTH FILE ":2H

47 IFZI="K"GOTORE

48 PRINT :MF=L1 {G=1:MA=1: IHFUT"SPECIAL INPUT FILE TYPE - (YIES OR CHXO % 2T IFZT="N"GOTOEZ
42 PRINT:PRINT'WHICH TYRE {i=CORRELATION ~ MATCHED PRIRS T 7 TIME SERIES.
SEIMPUTY f-HHHLYSiE OF YARIANCE. Z=MULTIFLE REGRESSIONY " MF MT=MF+1
51 PRINT  ONMFGOTOSZ. 52, 54

52 INPUTWHICH VARIABLE di=X. 2=Y) MG MF=2.G0OTOES

53 E=1INPUTUHHICH GROUP <1 - S ONLYY " MRCMF=1:G0TOsZ

S IMPUTHWHICH YRRIABLE <8=D¥. 1=IV#1. '“I”#’ Co S=IVEERY M MG MG=No+L MF=R

&2 PRINT:INPUTYWHAT IS THE HHHE OF YOUR YARIAELE “: 2V

£4 PRINT: INFUTDISPLAY RESULTS ON LINE FRINTER - CYJES OR CNIO " 20
€5 I0=1:IFZ0="Y"10=2
76 I1=1:IFZ1="T"1I=2
75 IFZI="p 11=3

£ CLS:FRINT:ONIIGOTOP7, 158, Sa0

7 IFIM=2THENOFEN"O". 1. "SCRATCHAASA®

5 PRINT'BEGIN ENTERING YOUR DATR.

& PRINTYSIGNAL EMD' OF DATA WITH @ CAT SYMEOLD. " :PRINT

=
hoe

INFUTEZ  IFZ="E" 007028

OHIMGOTOLRE, 1148

ACH+HLI=YWALCZY N= H+i GOTOM

A=VAL CE Y PRINTHL, o N=hH+1 GOTO2

IFIM=1G0TOLZA

CLOSE

FRINT PRINT"EHD OF DATA - "tk "WHLUES WERE ENTERED. " GOTOS8G
S8 INFUT"IHSERT DRTR TAFE - HIT EMTER ":Z1

55 IFIM=2THEN OPEN"0". 1, "SCRATCHARSHY

]

[

o IR | ) ’31

bt P P

G INFUTH-L, IT: IHPUT#-1, E00FRINT
78 PRINTYDATA FILE BEIMG READ = ": 20 IFIT=MTGOTOLES
23 PRINT PRINT'MRONG CRTA FILE TYPE * PRINT.GOTOSGOE

IFCHT=200R (MT=43 IHPLTH-1, 1T

IFCMT=Z0ANDCMACITAPRINT (PRINTYTHERE ARE OMHLY": IT: "GROUFS D GOTOSEGEE

IFCMT=d o AHECMG T T+ P PRINT (PRINTTHERE RREE UHL?”,IF.”ENDEFENEEﬁT VARIABLES D GOTOSHEE
EFI}.“ ‘]‘ iT”x “f_
INPUTH-1, :
Rm(4mhu

o BRI B SN 1 |

=,
1ok

51, 2460, 2070 2487 IFHRCAGOTORES

LR A T D DD 0

Ty gl

el el R R N e ol T SRV RNV R T RN

aé ‘. T-GOTOM SR
i PRINTHL. HHEXTT - GOTOLSE
] S ": TrmiEhi=iied

Al

o0 Of

NE?'%T.} : uiﬂ Ui:ﬂj
4 MH=1: IF.J=860T04198

RGN DSOR DO I T T

R
I
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. Descriptive Statistics (continued)

215 FORK=J+1T02 IFZ{ks=
236 H=Hd ONIMGOTOZLT
SR INERTE: L)H'HLHH

VOPRINTEL A NERTE GOTOLoE

HEAGOTOZE8

5 FFZHT FFLH%H SLATH YRALUES WERE READ. ©GOTOS5E0E

s 100 2 RETURN

L2 RETURN

ST=CS+Rl 2 RETURN

Ta-RVIL 2S4S+ 0 TRy D 4

455 RETLRN

G50 TFSHCHBTHENSE=ST+ CimAY IL 31 54=5
YL THEHYL =3

i TFHYHTHERYH=

4£5 RETURN

SH=fi: S5=6: 1P=1

0
[}
b
'_C
i
[
i
i
P
-
o
im
Lot
[ax)
i
3
i
D]
l_s:‘§
p=S
i
fax]

5 UH;HGHTUSTE‘EBE
Si8 FORJ=1TOM ONIPGOSUBEEA. 454
556 HEATT GOTOPSE

G OMIIGDTOELE, 18, 7EE
SAR DFEMY I, 4, SSCRATCHAASA® FORI=170M: THPUT
3 OHIPGOSUBZEH, 406

Xy
1 f 0 O
o S T

bt e 5 T o

SN OO R B N T S

B5E HEATT GOTOPSA
TRAG OPERYIY. L ZHINPUTHL, 17 IFITC-MTGOTOLES

IFCMT=300R  MT=4 d INFUTHL, 17 GOT00 8
IFMA=160T0 o
FORK=4TOMA-1

IHPUT#L, 20 IFZ4 @ Garoved
HE=TE GOTOF 18
FORI=1TOMG : INPUTH#L, 2 HESTT  OMIPGOSUBETR, 468
IFT=diF=1T+1
FORI=LTONMF . INPUTHL, 2 IFZ=" @ GOTOPSE
TFCMT=2 AN OHG=1 piT=MT  IFEOF S THENTSS
HEST.I WAL O Z Y ONIFGOSUEZET 0, 428

IF EQF<iy THEW 754
GOTOFie
ONIPGOTOSER, Se

BY=CMAH Y CRS-SHL 2N SO TRV =ETHENSLS
Sh=SERY GOTOS2E
Sl Y=

Wi RSS2 oM S TP =RTHENSEE

e
i

3 : b T Wt B B Bis? Bt
SRR, L S0 S N WO o A B

s
ot

LR B OO S s RS B WA

%
%

Wi R By RO

e g

2 B B BEGN BECS BEH SR BN |

[

H

Pk
L

BEE Sh=S0R MY GOTOESE

S4B ShG=0 ) YY=E

BEE IFIM=2THEM CLOSE

=5 {P:2<§QT(;ﬁx

6 IFSEPASK=(SE/ND /S0l 30 ST=0 054 M0 AL 203

IFId WJ.FELHT‘I“FUTHTUE“ OW YOUR PRINTER — HIT ENTER " F#$
CLS PRINTTREC2:'DESCRIPTIVE STHRTISTICSE

&R Mo

LYy v )
S e} Oy
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Descriptive Statistics (continued)

FRINT PRINTYARIRBLE: " 2V TRBOZES:: "SAMFLE SIZE (Hy = i
FRINT :PRINT"SAMFLE STATISTICS:
FRINT"  MERN". "= ": CEHGOAY), " RANGE", "= " CSNGOWH-YL)
FRINT®  WARIANCE", "= "5 CENGOYYS, ® PIHIMUM®, "= "5 CSHGONLY
FRINT®  5TD. DEV. ", "= "G CENGOSGN Y MRSTMUNY, "= % CSHGOVHD
PRINT:PRIHT"UHBIHSED ESTIMATES OF POPULATION PRRANMETERS: M
FRINT?  YARIAWCE". "= "; CENGOWI. " STD DEV. ", "= 75 CSHGUED:
IFSG=aG0TOS7E

PRINT :PRIHNT"CATA DISTRIBUTION COEFFICIENTS:®

L LN S BN I Y
PR T R ORI el
Do BN I oy B o BN 3 Bl o )

1 ATy L

L0 AL,
= =] Ty
= LA

372 PRINT® SEEMMESS®Y, "= ¥ CSHGOSK ), EURTOSIS!, "= " CSHNGOST
978 IFIO=2THEML1AZG

908 PRIMTESCH, © WANT TO RUN ANOTHER SET OF DRTH - OY3ES OF (MO %
25 INPUTZR: IFZR="Y"RUN

99 CLS  GOTOSAE8

A28 GOSUBZ26804 - LFEIHT!HFifL9' oM LPRIMTY M GDIUE 106 EW-H 210

220 LPRINTTRB(IA»'D ES CRIPT IVE = TRTISTICLCSx

% GOSUE21 88

LERINT™ " LPRINT"  VARIABLE: ": 2V TRBOESH: YSAMPLE SIZE CN» = "iH
GOSUBZ18@ LPRINTY " LPRINT"  SAMPLE STATISTICS: " GOSUBZi6G

LPRINTY MERN", "= "; CENGCAYS, " RAMNGE", "= "; CSHGOMH-YL Y GOSUE2180
LPRINTY VARIHHCEY, "= "3 COHGOMN " MINIMUMY, "= " CEHGOYL D
GOSUBZL0E

LFRINT® ST DEY. "o "= "G CINGOSGH Y MREIMUMY, U= % CENGOYHD
GOSUBZ166

28 LPRINT® " LPRINT®  UNBIASED ESTIMATES OF POPULATION PARAMETERS:®
GasUB210a

4 LPRINT® WARTAMCE", "= "; CENGOVI. " STD. DEY. "= " CSNGOSD:

=4 U e Bad Ll Pg
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ol e ol e el el L N (RY
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Poe BT RN R XA

DOCEE B R

1

i

1

1185 GOSUE2186

11687 IFSG=8LPRINT" Y LPRINT" " GOSUBZ188: GOTO1138

11ie LPRINT" ":LPRINT"  DATH DISTRIBUTION COEFFICIENTS: " GOSUBZ100
1128 LPRINT® SEEMNESS™, = "5 CSNGOSED, * KURTOSIS™, "= " CSHGLZT
1138 FORL=1T06 GOSUBZ168 NEXTL

1148 GOSUBZZEE LFRINT ¢

280 GOTOSSE

2108 LPRINT® “:LPREINT" “:LPRINT" " :RETUEN

2B FORL=1TO4Z  LPFRINT "sesbaet s NEXTL - RETURN

SEaE IFIN=2CLOSE: IFII<HERILL Y SCRATOHARSHY

SEiE EMD
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. Histogram Program Listing

S CLEARAISE : DF=" 4444 #"
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CLs: [EruELH~H [  DEFIMT - DEFSTRE (Me=@: J=B MT=1  AE="444. #"
OHERRORGOTOLS  IF=2 CHD T CLOSE  GOTO2S

iM=4.01 ﬂEﬁ,:“LUU‘ rE'i MEZ
FRINTTABCZA"H I S T O G B
OHERREORGOTOE
FRIMT“HOW WILL DATR BE ENTERED - % (OHIMGOTO4E, 48
THPUT R EXBOARD CTHARE OF (D2 ISKE M 21 P10 GOT0E7
PRINT : INFUT"WMHAT IS5 THE HAME OF YOUR DRTH FILE "5 SHoGOTO4Y
THPUT " CEEYBORRD O CTXRPE Y5 21

IFE1="K"G0T06E

s g

e
A MY PRINT

PRINT :WF=1:MG=1:MA=1: INFUTYSFECTAL IWPUT FILE TYPE ~ ONIES O (RO 75 2T IFZT="NGOTOSE
9 OPRINT:PRIMTWHICH TYPE (i=CORRELATION o MATCHED PRIRS T/ TIME ZERIES. Y

THFuT 2=ANALYSIS OF YARIANCE, Z=MULTIFLE REGRESSION: ":pF (iT=MF+L
FFIHT ORIFGOTOSZ, 33, 54
THPUT " WHICH YRARIABLE odi=d, Z=¥3 " MG MF=2.507T0c2
F=ic INFUTYMHICH GROUP <f - 5 ONLY: "5 MR MF=1:GOTOGX
INFUT"MHICH YARIABLE c@=0v, i=IVHL Z=IV#2 . . . S=IVES0 " MG HGRRLL MF=2
FRINT IHFUT"WHAT 15 THE WAME OF YOUR YARIABLE “: Z¥
Ti=1:IFZ21="T"1I=2
IFZI="0"1I=2
CLEPRINT OWHITGOTOPT, 158, 586
IFIM=2THEMOPER"O", 1, *SCRATCHARZHY
FRINTYBEGIN ENTERING YOUR DRTAR ™
FRINTOSIGHRL EMC OF DATA WITH ® (AT SYMBOL:. " PRINT
ITHPUTS  TFE="E"G0T0128
OHIMGOTOLEE, 116
AUTHL=VALCZ M=t GOTORE
AEVALCEY (PRINTHL, B N=N+1  GOTOE
IFIM=1G0T04%a
CLOSE
FRINTFRINTUEND OF DRTH - ;N "WALUES WERE ENTERED. " GOTOSGG
INFUT" INSERT DRTR TRFE -~ SET TO PLAY - HIT ENTER *: &
IFIM=2THEN OPEW"OM. 1. "SCRRTOHARSH!
IMFUTH-1, IT: TNPUTH-1, 20 FFIHT
PRINTDATH FILE BEING REAL = " Z0: IFIT=MTGOTOLES

3 PRINT (FRINTHRONG DRTH FILE rFEA”.FEIdT.GDTUSBBH
185 IFOMT=300ROMT=47 INPUTH-1. IT

136 IF(MT=3:
187 TFLMT=43ANDOHE TT+L0PRINT - FRINT/THERE ARE OHLY"s T * IHD

HOCME T TPRINT PRINTYTHERE ARE OMHLY": IT: "GROUPS

fin _‘x
facx]
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g2 IFII=2G0TOVGZ
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INPUTH-1, 2040, 4025 2020 2 SOFr. 298 IFHAGLGOTIZES

FORI=MGTOSSTEFMF | IF
H=H+1 ONIFGOTOLRS, 2482
ACHP=EMALCECT 3 HERT T GOT L)
EENALCZCI D O PRINTHL, B0 NERT T GOTOLSA
FORJ=1TOR  IFZ0T =@ " =k+1
IFE=MAGOTG214

HEXTT . GOTO154

A WA=l IFT=2G0T019E
245 FORE=J+ATOS: IFZ0="E"G0TIZE8
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Histogram (continued)

21e H“H+1 nninuu;uhi{;_mj
B r HERTE  GOTOL96
PRINHTHEL B

K MEHTE GO0 36

CLOSE

PRINT: PRINTN: "DATA YALUES WERE READ. " :GOTOSEA

burn%un
54T YL THENYL =3 (T

PYHTHENYH=H T

SETURN
Bi=h+1
IFE<YLTHENYL=Y

HTHENYH=2
RETURN
IFRC TR0 JE+ 1 RETURN
452 FORI=JBTOLSTER-1: IFSC T 0 r=A0 LI THEHLAC T o= A0 T+ RETURN
455 NEXTI:FETURH
458 IFEH0TE+L I RETURN
462 FORI=JETOLSTER-1: IFso=R< T3 THENLAC I v =LAC T o+1  RETURN
465 NEXTI:RETURN
SEE IF=1:YH=-1E38 YL=1E38

SEE OHIMGOTOSiG, a8
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IFMT=difF=1T+1
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IF EOFC4ir THEH 758
GUTOFiE
UMIPGOTOVEE, 1468
CLs
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FRIMTTAE LG “HLHJﬂPh DATA WRLLE R
PRINTTRE LR "MAKIMUM DARTA YALUE FiH
PRINT: IHPUTUHOW MANY INTERYALS FOR HISTOGRAM oL THROUGH 20
1275 IFCIBCLsOR TR THENSRAEL SE 206
1288 CLSFORI=ETOSL  SETOA2, D0 NEXTI FORI=1ZTO 48  SET I, di 0 - HEXTI
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. Histogram (continued)

1328 L=294 FORJ=1TOJB+L L=L+& PRINT®L, " (PRINTUSIHGDE ROTS (HEXTT
12368 IFIM=2THENCLOZE
1256 IP=2 FORI=iTOJE LRI =8 HESTI  GOTOSES
1488 KE=0:FORJ=1TOJE: IFLAC T REKTHERKE=LAL T
1485 NEAT.D [FRE=aG0T0L428
1448 CLS PRINT PRINT"OME INTERVAL MUST CONTAIN AT LERST & YALUES Y
1426 FRINTTRY FEWER IHTERVALS - ¥OU TRIEDU; JB: "LAST TIME " PRINT . GOTOSGS
1428 La—i EF}u 2 . THENL »=#
1478 TORGSTEP-120  PRINTET H;
1486 | lﬁ,;~L+1.LhnI?*IHTfFI“+L3 Heb 2T HERTT
1485 g -EETHLZEfTEF ~1592 PRINTET, " (PRINTUSTHGRE H;
483 SEEY & ; :
1450 FEIHT@B;“FHEMUEHCT THE """ b "H is T ﬂ G E fOM" THECST 2 "FERCENT:
1528 L=14 FORI=ATOJE FOR]I= LTUL+1U.IFLHiI?=ETHEHiSBB
1538 FORLY=48TO48-LAC D AKE#EESTEP-L  SETOT, LY HEXTLY [ HEKTT
1586 L=L+12 NEXTI
1598 PRIATESSZ, " (NOEW INTERWALS, CPORINT HISTOGRAM, ORF CEDND PROGRAM "
1595 PRINTEISE, "7 INFUTES: IFB$="N"THEN?DG
1598 IFBi*”F"*HEHQGTlEL ESEa0
GOTOL358
FRINT IHPUTOLIMITS SET BY ~ (UISER OR CCHOMPUTER M Of: IFCH="C"THENIZ3GELSEFRINTEZE4, "1
AEr=-1E 30 FORT=1TOTE  PRINT "WHAT IS THE LOMER LIMIT FOR INTERVAL #"; I; (IHPUTACI:
3 IFACLI=R0 I-Lr THEMZEEOEL RENERT T GOTGZ854
FRINT:PRINT®LIMITS MUST BE IN ORDER! - START OVER: " G0T02814
IHFUT"WHAT 15 THE TOP LIMIT FOR THE HISTOGRAM 5 ACTB+L  SM=RCL) GOTOLlz26
Si PRINTEITS, "TURN OM YOUR PRINTER - HIT ENTER": (PRINT®SGC, "U: o INPUTES  GOSUBTDEG
S FORT=1T0%  GOSUBSEEE: MESTT LZ=4 MZ=7 L0=7 Lk= U‘LrEIHTLHE$QZ9J.THE* An"HISTO0
b LPRINTY Y LPRINT FREGUENCY"; TRECS4 b "PERCENT®
PC=% L J=60 FORT=3T0¢8  LI=7F  LI=U I+l LEsLE+1  ME=ME+1
i IFLZ=RLPRINTTARCZ L2000y (LPRINTTARC Y 3 "0 tLl=L0-1  LZ=0 GOTi2 180
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MEXTL : IFMZ=3LPRINTTRECSE Y "+ (LPRINTUSIHNGRE: FZOM0 ) MO=MC-1  MZ=6: GOTO214@
2158 LPRINTTABCSE): "1

B OMERTT

2580 LPRINTTABCT »™ " (FORK=1TO08  LPRINT " ~———~" tHEXTELPRINT®

LPRINTTABCS "% (FORI=1T00E+ 1  LPRIMTUSINGDE: RCI0; (NERTT

LRFRINT® " LL=LENCEYC LPRINTY " LPRINTTRECEHE-2L L0520 " %

S FORJ=1TOLL LPRINTMIDECSY, T4 (LPRINTY "5 (HERTT

FORI=4T04 - GOSUBEREE  HESTT  GOSLETERE b”TUlfBB
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Frequency Distribution Program Listing

5 CLEARLSE: BE="4##44"  GF="1HH. 4"
A8 CLS: DEFDELA-H, O-Y  DEF INTI-N: DEFSTRZ [ H=0: J=0: MT=1: Fg="#H#44, 444" DINRCLL)

12 ONERRORGOTCAS : IM=2: CHDT" : CLOSE : GOTOZE

15 IM=1:DIMACMEM S-1@@) : RESUMEZ

20 PRINTTRECZ0:"F REQUENCY D ISTRIEUTI QN FRINT

25 ONERRORGOTOM

I8 PRINTHOW WILL DATA BE ENTERED - “ :ONIMGOTOME, 48

48 INPUT"CKOEYBORRD (TIAFE OR (DOISK " 210 IF2ICH DYGOT047

45 PRINT:INPUT"MHAT IS THE MAME OF YOUR DRTA FILE " 2M:GOTOM7

46 INPUT"CEDEYBORRD OF CTORFE “5 Z1

47 IFZ1="K"GOTOEZ

48 PRINT:MF=L:MG=1:MA=1: INPUT"SPECIAL INPUT FILE TYPE - (YJES OR (MO0 5 2T:IFZT="N"GOTOE3
4% PRINT:PRINT*WHICH TYPE (1=CORRELATION ¢ WATCHED PAIRS T / TIME SERIES, "

5@ INPUT" Z=ANALYSIS OF YARIANCE. Z=MULTIFLE REGRESSIOND " iF :MT=HF+1

51 PRINT: ONMFGOTOSZ, 52, 54

Sz INPUTWHICH YARIABLE (1=r, 2=v) “;MG:MF=2:G0T0EX

53 K=1:INPUT'WHICH GROUF €1 - 5 ONMLYD "iMA:MF=1:G0T063

54 INPUT'WHICH YARIABLE (B=DY, 1=Iv#1, 2=IV42 . . . S=IVES) i MG:MG=ME+L:HF=g

63 PRINT: INPUT'WHAT I3 THE MAME OF ¥OUR YARIABLE "5 2v

I1=1:IFZI="T"1I=2

IFZI="p"11=3

CLS:PRINT :ONIIGOTO??, 15, 5o

IF IM=2THENOFEN 0", 1, "SCRATCHARSA

FRINT"EEGIN ENTERING YOUR DATA. "

PRINT"SIGNAL END OF DATA WITH @ CAT SYMEOL). " FRINT

INFUTZ : [F2="@" 0T

ONIMGOTOLER, 116

3 ACNHLI=VAL (2 T N=NHL L GOTO9E

A=YALCZ ) FRINTHL % N=H+L L GOTO9E

IF IM=1GOTOL 38

CLOSE

FRINT:FRINT'END OF DATA - “iN; "YALUES MERE ENTERED. " GOTCS@E

INPUT" INSERT DRTA TAPE - SET TO PLAY - HIT ENTER ";ZI

IFIM=2THEN CPEN"0", 1. "SCRATCHAASH!

INFUT#-1, IT: INFLT#-1, Z0:FRINT

PRINT'DATA FILE BEING READ = " 20: IFIT=MTGOTOLES

PRINT:PRINT'HRONG DATA FILE TYFE. " :PRINT:GOTOSGEE

IF CMT=330RCMT=4) INPUT#-1, IT

IF CMT=23ANDCMACITIPRINT : PRINT  THERE ARE OMLY™: IT; "GROUFS ! GOTOSAGE

IF CHT=4 ) AND MG TT+LIPRINT  FRINTY THERE ARE ONLY: IT: " INDEFEMDENT YARIFELES!™: GOTOSEEE
IF 1 1=3G0T07E:
INPUT#-1, 2013, 2420, 243, 204D, 2050, 206D,
FORJ=MGTORSTEPHF : IFZ¢T0=""GOTOZ3E
. N=N+: ONIMGOTOL9S, 262

NI =YRL (20T 0 NEXTT : GOTOL5E
K=YALCZOT D PRINTHL, 3 MEXTT GOTOL9E
FORI=1T08: IFZ0T3=" @ K=K +1
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2682 IFK=HAGOTOZ14

211 HESTT GOTOL2E
214 MR=1: IF J=8G0T04154
215 FORK=J+1T08: IFZ="8"G0T0228
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. Frequency Distribution (continued)

& M=N+L OHIMGOTOZL7. 220
17 Wihr=VALCE R T HERTE: UHTHlBQ
A W=VALCZOR 2 2 PRINTHL S NEXTE  GOTOLG
238 TFIM=2 CLOSE
235 PRINTPRINTH: "DATA YALUES WERE READ. M GOTOSEE
GUTOSEE
IFALT VL THENYL =R T
IFEC T HTHENYH=R T
RETLIRN
h=b+d
IFv HLTHENVL=X
IFEIYHTHENYH=X
RETURH
IFAC TR TR+ RETURN
FURI=JBTOASTER-1: IFECT0e=R0 D THENLAC T =L RO T3+ 1L RETURN
S NEXTI:RETUREN
458 [FRHACIE+LEETURN
462 FORI=JETOLSTER-1: IFEs=fAC I ) THENLRC T 2 =LRCI0+1 RETURN
455 NEATI:RETURN
@R IP=1:YH=-1EZ2 YL=1EZ3
583 ONIMGOTOSL1E, cid
FORT=1TON : ONIPGOSUBZSE, 458
HESTTGOTOTES
OMIIGOTOE1E, al8,
OPEN"I™, 1. “SCRAT
ONIPGOSUBZEYO. 408
NEXT.J: GOTOF5A
OPEN™T7, 4.0 ZH: INFUTHL, IT: IFITEMTGOTOLEE
TFCMT=230RCMT=43 INPUTHL, 1T GOTOLE:
IFMA=1G0TO GG
FORK=1TOMA-1
THFLIT#L, 20 IFSC @ GATO7 a4
HEXTH  GOTOF 1@
FORJ=LTOMG : INFUTHL, $ HESTT D ONIPGOSUBRZES, 468
IFMT=4MF=1T+1
FORT=ATOMF : INPUTHL, 2 IFE="B"GOTO75E
IF CMT=2 3AND O MG=L12MT=HT  IFECF (L2 THENTSE
HESTT E=VYALCE D OHIPGOSURZES, 408
IF EOFCLY THEN 758
GOTOFLE
ONIFGOTORSE, 1466
CLS
PRINTTRECLA); "NUMBER OF DATH ELEMEMTZ = "iH
FRINTTABC LA "HIHIMUM DATA WALLE = "ML
FRINTTABCLE: "FACIMUM DRTA YALUE = "iWH
FRIMT : INFUTYHOM MAMY INTERVALS FOR DISTRIBUTION i THROUGH 18> " 0B
IF TR s ORTB 1B THENSBREL SE 20860
CR=YH-YL IFCE="U"GOTOLE1E
FORT=1TOJE AT o=k T4 L T~La+VL NEST T ROTE+10=YH
IFC$="CFORI=ATOIE  IT=INT AT pal@r HCT p=JT L8 T HERTI
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Frequency Distribution (continued)

PRINTTAECS:: "THTERYAL: TAB(Z ‘“Fu
= PRINTTHEY CUMULATIVE 29 G0sles
IPEN~;THEH*L-;E
IP=2 FORI=1T0IB LA =l HEST L - GOT
AR FE=0 HT=0 FORI=1TOIE HT=HNT+LRC T
1428 FRINTUSINGRS: CT0; (FRINT®  T0% (R2=fie Jal)= B 7 = - JBTHENAZ=ACTERL)

6 FRIMTU ;HE}:PRIHTTHS(?B}&“” CPREINTUSINGES: LR,
1 IFNT-CTHERF 2=LACT 3 NT#L00
P PRINTUSINGGE: F2i  FE=FI+F2
PRINTTAR ‘1:5._» PR PRINTUSIHGGS: FZHERTS
1498 GOTOLSEE
AL TOTALY s TRBCEADS % (PRINTUSINGES; NT; PRINTTREC4S 1 == TRECST )5 #—m

¥ THEC4LD: “FERCENT "

s
HE nEJ:FGESEin ik

2, VONGEM INTERVALS. CFORINT DISTRIBUTION. OF <EOHD PROGRAM V;
FRINTEYSE, "1 INPUTTH: IF J="N" THENTSA
S8 IFJ$="F Y THENZES1EL SESERD
A8 GOTOLS38
GEE PRINT INPLT'LIMITS SET BY - CUSER OF <COOMPUTER ®:C$ TFCE='00 THENLSOBELSEPRINT®%S, ¥
18 ACA=-1E38 FORT=LTOIE PRINT MHET IS5 THE LOMER LIMIT FOR INTERVAL #": I INPUTRACID
t IFACL =R~ L THEHZEZBELSENEXT I  GOTOEHSE
i FRINT PRIMNTOLIMITS MUST BE IN ORDER' - START OMER: Y GOTOZGL0
G TNPUT"WHAT 15 THE TOP LIMIT FOR THE DISTRIBUTION " ACTE+L) D SM=ACLD : GOTOL290
PRINTES?S, G YOUR PRINTER ~ HIT ENTER". PRINTESSE. ** @ [NPUTES : GOSUETHEE
: HESTTLPRINTOHRSCZ3G TABGIGG "FREQUENCY L ISTRIBUTI .
N IFISI4EV=LEFTHCEY, 147 J=14
Ta /2 LFRINTTARCLI: "DISTRIBUTION OF YARIAELE: " 2V LFRINT® v
- i_-,H,!iE“-ﬂ!HHHjLF’F’IHT” i
A LPRINTTREC S "THTERVAL " TRECZS: "FREGUENCY " TREC 41 "PERCENT
ELA LFRINTTABCSL ) “CUMULATIVE 2" LPRINTY » 505u59ea£ GOSUEEGEE
SEASE FE=0:FORI=LT0JE  LPRINTUSTHGRS: Ao (LPRINTY  TO"
5 ﬁZ Rrr+1wv éﬁi-zFr:JSTﬁgmﬂgxﬂfﬁe+ib
2 LPRINTUSINGES: LRSI
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1 END
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W FORL=1T042: LPRINT "ottt s - NEXTL LFRINT" " FETURN
FORI=1T0M2 : FRINT" == ""ﬁEﬁTE'pPKHT“~—ﬂ"'PETHFH
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. Analysis of Variance Program Listing
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CLEARSSE  CLS PRIMT (DEFINTI-H: DEFSTRZ DEFDELA-E. G, H, O-% RE="3 #3#8"
DEFSNGE - OHERRORGOTOAS : TM=2 CME T (CLOSE - GOV 02e
IF=1RESUMEZR
OHERFORGOTOE
GUSUR4EEs  PRINT"HOW WILL DRTH BE EWNTERED - " GHIMGOTOSE, 48
IHPUTH CESEYRBOARD, CToAPE. OF <D3lsk " 21 IFE2I1:"DUaOToss
FRIMT : IHFUTHHHAT IS5 THE WNAME OF YOUR DRTH FILE " 2N GOTOES
ITHPUTHCEEYBOARD OR CTSRPE "5 21
FRINT  INFUT"HOW MANY GREOUPS 2 TO S ONLYY " MCPRINT
IFCM2 Ok OS5 G0TORE
FORI=ATOM PRINTYHAME OF GROUFP #": I INPUTZGOI
IFLENCZGC T2 042G Do=LERTH 2G0T, 140
HEXTI - PRINT INPUTDISFLAY RESULTS OH LIHE PRINTER — ¥3ES OR aNX0 " 20
HFLIFTP“”HW*
[I=d  IFZI="T"11=2
IFEi="0"11=32

CLS: k=1 0MITIGOTOTS, 166, 268
CLS:PRINTYBEGIN ENTERING THE DRTA FOR GROUF #%E
PRINTPSIGNAL END OF DARTH WITH & CRT SYRBOLY ¥
THPUTZS  IFSa="E" THENSELSEGDSURZSE - GOTOZA
F=k+d IFEMTHENZEEELSETS

THFLITYINSERT DATR TAPE - SET 1O PLAY ~ HIT EWNTER ": 21
THPUTH-1. 1T IHPUTH-L, 200 THFUTH-1. MAFPRINT

PRINMTUDATH FILE BEING RERD = ":; 20 IFIT=Z00T014H

PRINT PRINTMRONG DATA FILE TYPE " PREINT:GOTOZEGG
IFM<MAPRINT Fﬁlhf”THE DATH FILE CONTAINS": MA: "GROUFS, HOTY: M PRINT  GOTOZA06
THPUTHE-1, 2045, 2 SUEN T, 205, 205 207, 20580

FORL=1T0 k %-"N“THEﬂl“HEL EGOEURZGE  NEXTL  GOTO S5a
K=kl IFE: HHTHEHZE&E{ SEHESRTL  GOTOH SE

OFPEM"TY, 1. 2R THPUTHL, 1T IFIT 3607000

THPUTHL. MR IFMRCCMTHENLYE

THFUTH#L, 7% IFSE= "B THENZZBEL SEGDSUBZSE - GOTO225
IFEOFCLTHENZBREL SEZ228

t4+1mmum

SHLE =5 HK : C=CE R WAL CZHE L Z R =N L T sHT L RETURN
FORK=1T0M: ST=57+5 s AR HE Nt ol IR KT S [2AHK Y HEXTH
Ye=STL2ANT BG=YL-YE: Uh—cﬁ—V1 Fei{BGA0m=10 0/ CWGATHT-Ma 2

AT=F ; IFGT=00x=1  GOTO2E8

IFBTCAGOTOSTE

ww%ii$ﬂﬂ¥1ﬁﬁﬂTuMDﬁm

=T R H—l D" 1767

AL =FARS O kel =0T TR CREAROET D2 AT 0T
Fidh 4uuTub.w
e, B CLH0000 L9805+ 4 11510440040 BREEA4+AL %, B1FE2T k04

GOTOE50

BL=0L 4+, Aol 4080 20 GOTO048

IFETCLM=1 -0

3 FORE=1TOM AV =SE O 0 AN SD Ry =SBR C(S SR SR (L 2/ MR 2 o THOK a1 0 3 T HERTHE
IFIO=2CL5  INFUTHTURH O PRINTER - HIT EMNTER " E1

E
168 CLS: GOSUB4EaE  PRINTTABCZE) "SUMMARY TRELE" . GOSURSGAR
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Analysis of Variance (continued)

1616 CLS:GOSUB4886 : PRINTTAB(23) "SUMMARY TABLE" :GOSUBSGG0

1838 PRINT"  SOURCE", " 55", " DF"," M5":GOSUBSODE:YZ=BG+WG

1650 PRINT" TOTHL", CSNGC(Y2), NT-1

1868 PRINT"  BETWEEN", CSNG(BG), M-1, CSNG(BG/(M-1))

1878 PRINT"  WITHIN", CSNGCWG, NT-M, CSNGCHG/ CNT-M))

1896 GOSUBSEBE: PRINT :PRINTTAB(16)"F-RATID = U; CSNGCF)

1118 PRINTTRBC16); "DEGREES OF FREEDOM = WM-14;" & ";NT-M

1128 PRINTTABC(16); "PROBRBILITY OF CHANCE = "; :PRINTUSINGA$; GX

1125 IFI0=2G0SUB10006

11320 PRINT:INPUT"  (GOROUP STATISTICS. (RONOVA TRBLE, OR (EDND PROGRAM “;Z2I
1146 IFZI="E"GOTOZ0080

1158 IFZI="R"GOTO1600

2086 CL5:GOsUR4660

2018 PRINTTAB(16); "SUMMARY STATISTICS BY GROUF®

2038 GOSUBS@RO: PRINT"GROUP™, ™ N", " MEAN®." S5 D. ":GOSUBSGGSB

2650 FORK=1TOM:PRINTZG (KD, NCKD: CSNGCRYCKD ), CSNG(SD (KD ) : NEXTK : GOSUBS@@E : GOT01136
3080 IFIM=2CLOSE

3168 END
4600 PRINTTABC18: "ANRL Y S I S OF YVARIANCE":PRINT:RETURN
5080 FORL=1T042:PRINT"—=~="; :NEXTL : PRINT : RETURN

6080 FORL=1T013:LPRINT"#dxok®; | NEXTL :LPRINT" ":RETURN

7588 FORL=1TOZ:LPRINT" ":NEXTL:RETURN

8000 FORL=1T042:LPRINT"—=-~="; :NEXTL:LPRINT" ":RETURN

10666 GOSUB6BOE : GOSUBTSO0 LPRINTCHR$(29); " ":LPRINTTAB(18);"ANAL Y S I S 0
F YARIABHNCE"

16160 GOSUB7580:GOSUB7I00:LPRINT" ":LPRINTTAB(23); "SUMMARY TABLE":LPRINT" ":GOSU
BaBGa

18208 LPRINT" “:LPRINT"  SOURCE®, " 55", " DF", " MS":LPRINT" *:GOSUBSOGG

16368 LPRINT" ":LPRINT" TOTAL", CSNG(Y2): NT-1

18408 LPRINT" ":LPRINT"  BETWEEN", CSNG(BG). M-1., CSNG(BG/(M-1))

18588 LPRINT" ":LPRINT"  WITHIN", CSNGCWG), NT-M, CSNGCWG/ (NT-M2 D

16686 LPRINT" *:GOSUBBG@6:LPRINT"

16708 LPRINTTAB(16); "F-RATIO = "; C5NGLF)

18808 LPRINT" ":LPRINTTAB(16); "DEGREES OF FREEDOM iR & M NT-M

16988 LPRINT" ":LPRINTTRB(16); "PROBABILITY OF CHANCE *; (LPRINTUSINGR$; QX

11008 LPRINT" ".GOSUB7S@8:GOSUB75E6: LPRINTTABC21); “GROUP STATISTICS" :LPRINT"

11168 GOSUBSOOE:LPRINT" ":LPRINT"GROUP", " N"." MEAN"." S D. ":LPRINT" "

11158 GOSUBSOEAE:LPRINT" "

11208 FORK=1TOM:LPRINTZG(K), NCKD, CSNGCAYCK) ), CSNGCSDCKD ) :LPRINT" " :NEXTK

11388 GOSUBEEES: GOSUBYSEE : IFMKOSFORK=1TOS-M:LPRINT" ":LPRINT" ":NEXTK

114068 GOSUB7S88:GOSUBEGGA : 10=1:RETURN

"

]

154




. T-Test for Matched Pairs Program Listing

5

i@

oo
Ul

LR RN RN B S 1 B T R S e ' ¢ B N I | B O | B~ R

LVORN o BN RN B BN B B s (R e B B s s s (R OURS OV P T %]

[y

35
166

CLERR1SS
CLS PRINT (=@ J=0: DEFSHGA-H, O-W DEFINTI-H: DEFDELR. ¥ DEFSTRE
AE="4% ###" DIMACLIY  IS=6:1C=4
OHERRORGOTOLS  IM=2  CHDTY CLOSE  GOTOZE

IM=1: DIMECMEMSB-1860  RESUREZD

PRINTTAB<24%: "T - T E 5 T":PEINTTRECZL:; "FOR MRTCHED PRIESY
ONERRORGOTOA

FRINT"HOW WILL DRTA BE ENTERED -

IHPUT" CRIEYBOARD (TXAFPE OR C(DIISK ".:I IFZI<P D GOTOEE
PRINT: INPUT"WHRT IS5 THE NAME OF YOUR DATA FILE " 2W.GOTOGE
FRINT : INFUT"DISPLAY RESULTS ON LINE PRINTER - <YOES OR (N0
PRINT : INFUT"WHAT 15 THE MAME OF YARIARBLE X " 2V FRINT
INPUTYWHAT 1S THE NAME OF YARIABLE Y ": 20 10=1:IFZ0="Y"I0=2
TFLENCEU 1 42U=LEFTEC 21, 142

IFLENCEY 2 :142V=LEFTHCEY, 140

FRINT: INFUT"TEST OF HYPOTHESIS (1=0ME-TRILEL. 2=TWO-TRILED} ";EM ET=Z-EVY

II=1:IFZI="T"11I=2

IFZI="0"11=2

CLS ONTIGOTO?P?, 458, 7a0

IFIM=2THENOPEH"O", 4. "SCRATOHARSAY
FRINT'BEGIN ENTERING YOUR DATA PRIRS (H. %2
PRINTYSIGNAL END OF DRTA WITH @ @ “:PRINT
INPUTZ, 2B IFZ="8"G0TO128

ONIMGOTOLGG, 116
B RINHLY=VALCZ ) HON+E s =YAL (2B ) (N=h+2 GOTOSE

118 K=RLCZ Y=VALCERY CPRINTHL, B Y o N=N+2  GOTOSG
128 H=Ns2 0 IR IM=1607T0124

125 CLOSE

128 PRINT PRINTM: "PAIRS WERE ENTERED. " GOTOS8E
158 INPUT"IMSERT DATA TAPE - HIT EHTER ":ZI

155 IFIM=ZTHEN OFEN"Q". 1. "SCRRTCHAHZRY

168 INPUTH#-1. IT: IMNPUT#-1. 20:FRINT

L LN N1 R RN ENENENE CN X O Tl T SR

Pl ]

e R N IR )

P S O % N0
Er B o B B PR SR R B o B ¢ BV B cn B oy B0 B e R e ]

8 PRINT"DATA FILE BEING READ = ": 20: IFIT=2G0T0136

268 PRINT PRIMNT'HRONG DATR FILE T?FE" PRINT  GOTOL2686
S0 ENED 20N, 2050, 206N, EOV 208 ONINGOTOZEE, 214

INFUT#-1, 2010, &
FORK=4TOR: IFZ
HOHH O =YAL 23 HERTE  N=N+E: GOTOL2E

FORE=1T08: IFZ<ka="6"THENZZA

PRINT#L, 24K (HEATE (H=N+8: GOT019¢

IFIM=2 CLOSE

FRINT M= OH+~13A/2 PRINTN: "PHIRS WERE RERD. " GOTOSGE

="@"THEHZZ8

RETLREN

A=Al YL IHY EEsR Rl 2 VISRV 2 NENE L EY =R Y
RETURN

H1=8:H¢ ﬁ Y= Ye=8KY=8. TZ=a

IFIM4

AL
Fx = l'(l'lE_*HSTEFE, GOSUEZEA
HEAT.T GOTOSLE
OHITGOTORLE, si8,

A"x
—d
2
[y

(PRINT

—_
Wi g

Al=plead Ty Y=Y l+%kJ+lJ:hg-u¢+HkJJE_.”'“¥’+ SRR S RIS SRS KA N L
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T-Test for Matched Pairs (continued)

TH=Y4 M TT=50RCTOAMNS S 0LS

CH B B B3 B D

£48 OPEN*I1", 1, "SCRATCHARSAY : GOTORLA
THE OPEMI", 4, ZH: TNPUT#L, IT: IFIT< 200704158

748 INPUTH#L, ¥, ¥ GOSUES 7R

745 IF EOFCL) THEN 218

728 GOTOPLE

S48 THEXY-RLAL N TE=RE- R s N TO=YE-Y1L 2N TO=YE-Y10 240 TS=S0R(TEAN : TE=HLAH
2

WA
S

TE=SHRCTEY TO=SERC T (E=INTY lBEE THACTERTC 2+, 501806 M=N-1

24% EX=TEARERON-1  EY=TT/S0RCN-1) ( O=(TE-TH /SORCERL 2+EYL 2-ZaReEH+EY )
2308 GOSURLISe6: TFP=2. IFIUmLFFIHT“THFH OH PRINTER -~ HIT EWTER " INFUTZI:CLS
98 PRINTTRECIP"T - TEST RESULTES
318 PRIHT:PHIHTTHBQ4?-““HFIHELE A M2V THBOREN Y WHRIABLE Y@ ";:2U
928 FRINTTREC4: "MEAN OF % = " TE. "  MEAM OF ¥ = "; TH
FIE PRINTTRECS: "S D OF ¥ = "Iy S OFY = " TT
248 PRINTTAECS: "SE. OF MEAN = "iES: " S E OF MERM = "; EY PRINT
345 PRINTTABCLZ:: "HUMBER OF PAIRS <HD = ”'H
56 PRINTTHBCLZ): "CORRELATION OF X WITH ¥ R = " :PRINTUSINGA$: ROFRINT
el PRINTTABCLZ: "DIFFERENCE CMEAN ¥ - MEAMW Yo = ":TE*TH
I7E PRINTTABCLZ); "DEGREES OF FREEDOM (DF3 = "Il
288 PRIMTTRBCLZX: "T-RATIO FOR THE DIFFERENCE = "
298 PRINTTAECLZ2: "PROBREILITY O EV: "TRILED TEST: = " PRINTUSIHGAS: @4 PRINT
95 IFIO=2G0SUEZa08
B8 INFUT"  WANT TO EUN BHOTHER SET OF DATA - <YIES OR M0 "5 20
a8 IF20="Y"RLN

PRy
Den

CLS

IF IM=4G0T 01480

CLOSE  IFII<LERILLYSCRATOHARSHY
EH

o P B b o
O R I A
D s ]

o
15
oG

H-H-H*P»P~r;H-H‘H'H-E

SEE GE=1 =1 0T=00 2 IFAT=00x=1 GOTOL 78

20 IFGTIIGOTOLS?E

SEG Go=0y R U<_-| BT GOTOLe6H

SYE 5= HF‘U? Gz 0T
1888 QJ=2/ AOATR

lezd OL= G REL LTI 0 SR BRI (2T T
leM IFORCGGOTOLETE

3 = SRR A2EESA+GL 0 AT+ 0L . BREZ44H0L % B1ABZT 00 4

3|TH1r4U

3 QL=plwl+, B3 wUL[4fUFE L2 GOTOLE4s

IFaTCLae

3 QE=EAET  RETURN

; GGEUE“BB@ FORI=4T02  GOSURS
LPRINTTABCI?P L "T - T E &

; un SUBGREA : GOSUESEEE  LPRIN

LPRI

BEE  NERTT LPRINTOHRS 250« ¢
4 E SULTE

! YARIABLE #: ".““ THEV?EW-”%HEIHELE LR
THRES 4 PUMERH OF X o= ";TEL"MERM OF ¥ = " TH

TR s D Uk ? "ﬁTT

GUSURSORE - GOsUBSBHE
LPRINT® Y LPRINTYRECS: "5 D OF

H

Hou

ZE5E LPRINT® " LPEINTTABCS): "S5 B MEAM = ";ER. "S5 B MEAN "IEY

Z488 GOSUBSHEE : GOSUBEEEE  LPRINTTRECLZ Y ‘HHNEEE OF PRIES <N = il

ZoEE GUSUREBER: LFRINTTRECLZ: "CORRELARTION OF » WITH ¥ CR) = CLPRINTUSINGRE: B
556 GOSUBCHEH : GOSUBGHEE  LPRINTTRECLZ ) "DIFFERENCE <HMEAN ¥ - HEHH ¥» = " TE-TH
Zebl GOSUBCAGE: LPRINTTAECLZ ) "DEGREES OF FREEDOM (DF = "iN-1

Va0 GOSUBCHEE: LPRINTTABCLZ Y "T-RATIO FOR THE DIFFERENCE = i@
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. T-Test for Matched Pairs (continued)

PRV PTHILED TESTY = "5 (LPRINTUSINGRS: GX

Zogn GOSUBGOEE: LFRINTTRECLZ "PROBRBILITY EW;

IO8E FORJ=1T0%  GOSUBGEES  MEXTT  GOSUBTEM  RETURN

ERAE FORIF=1TOZ LFRINT" Y NERTJF RETURH

TAGA FORL=1TOLZ LPRINT “serase® s NEXTL LPRINT® " :RETURN

2993 END
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Correlation & Linear Regression Program Listing

5 CLEAR1S8

18 CLS:PRINT:N=8:J=8:DEFSNGA-H, 0-W:DEF INTI-N:DEFDBLX, ¥ :DEFSTRZ
11 AS="H##3#4. #5" BS="#HHINS. ##" DIMACLZ)  IS=0.IC=0

12 ONERRORGOTO4S:IM=2:CMD"T":CLOSE:GOTO20

15 IM=1:DIMX(MEM/8-18@):RESUMEZO

20 PRINT"CORRELATION & LINEAR REGRESSTON'PRINT
25 ONERRUORGOTO®

38 PRINT"HOW WILL DATA BE ENTERED - ";

48 INPUT"(KOXEYBOARD (T)APE OR (D)XISK "; ZI:IFZIC>"D"GOTO68

45 PRINT:INPUT"WHAT IS THE WAME OF YOUR DATA FILE "; 2N

60 PRINT:INPUT"DISPLAY RESULTS ON LINE PRINTER - (YOES OR (WOO "; 20
64 PRINT:INPUT"WHAT IS THE NAME OF VARIABLE X "; 2V:PRINT

65 INPUT"WHAT IS THE NAME OF VARIABLE ¥ “; 2ZU:I0=1:IFZ0="Y"I0=2
66 IFLENCZUD>142U=LEFT$C2U, 14)

67 IFLENCZVY)>14Z2Y=LEFT$(2Y, 140

78 II=1:IFZI="T"1I=2

75 IFZI="D"1I=3

76 CLS:ONIIGOTO?7, 158, 580

77 IFIM=2THENOPEN"Q", 1, "SCRATCH/RSA"

79 PRINT"BEGIN ENTERING YOUR DATA PRIRS (X, ¥).

88 PRINT"SIGNAL END OF DHATA WITH & @ ":PRINT

98 INPUTZ, ZB:IFZ="8"G0T0126

95 ONIMGOTO100. 110

1088 XK(N+1>=VAL (2> : X(N+2)=YAL (ZB) : N=N+2: GOTO9@

118 X=VAL(Z):Y=YAL(ZB) :PRINTH#1, X, ¥ :N=N+2 :GOTOS8

128 N=N-/2:IFIM=1G0T0138

125 CLOSE

138 PRINT:PRINTN; "PAIRS WERE ENTERED. ":GOTOS@8

158 INPUTYINSERT DATR TAPE - HIT ENTER ":; ZI

155 IFIM=2THEN OPEN"0", 1, "SCRATCH/ASR"

168 INPUT#-1, IT: INPUTH#-1, Z0:PRINT

178 PRINT"DATA FILE BEING RERD = "; 20:IFIT=2G0T0198

180 PRINT:PRINT"WRONG DATR FILE TYPE":PRINT:Me=4:G0T01242

1960 INPUTH-1, 2¢1), 2(2), 2(3), 2(4), 2(5), 2(6), Z{(7), Z{B) : ONIMGOTO2008, 216
200 FORK=1T08: IFZ{K)="@"THENZ230

2085 X(N+KI=VAL (2CKD ) :NEXTK: N=N+8:G0T019@

218 FORK=1TO08: IFZ(K)="@"THEN230

2208 PRINT#1, 2¢K) :NEXTK:N=N+8:G0T015@

238 IFIM=2 CLOSE

235 PRINT:N=(N+K-1)/2 :PRINTH; "PAIRS WERE READ. ":GOTOS08

350 Xi=X14+X(T)  Yi=Y1+X(J+1) X2=K24X (I 2: ¥2=Y2+X(J+1O[ 2 KY=xY+X (T #X(J+1)
2608 IFXCJ)XXHTHENKH=X(J)

362 IFX(JIICKLTHENXL=X(D)

364 IFKCIHLIDYHTHENYH=X(J+1)

366 IFXCIHLCYLTHENYL=X(J+1)

368 RETURN

378 X1=K1+K:YA=Y1+Y: X2=X2+X[ 2. Y2=Y2+Y[ 2 N=N+1  XY=XY+5%Y

388 IFXOXH THENXKH=X

282 IFX<KL THENXL=X

384 IFY>YH THENYH=Y
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. Correlation & Linear Regression (continued)

RETURH

SOCRE 38 B on B % X
P O Ll S 00

o
Y RN

o
[

OFEM"TY, 4. "SCEATCHARSHY  GOTOVES

OPEN"T", 4. S INPUTHL, 1T IFITC 26070158

IFIP=2G0T01516

THPUITHL, ¥, % GOSUBEETE

IF EOFC1y THEN o8

GOTOV18

Th=CAYaN-YL#aL 1/ Ch2uhi-E Ll s - Th= OV L - nien L O KlrEd )

TH=RY-AL#P LN TE=RZ-na L TO=Y2-YAL 27N TO=2-YAL 270 TE=50R TR - TE=H1AN

TH=Y1 M TT=50R CTEAN OLS

TE=SHRCTEY  TC=SRROTO ) (R=IHT (168008 THACTERTC )+ 52 1080

IP=2: IFIO=2PRINT"TURN ON FRINTER - HIT EHTER " IHPUTZI:CLS

PRINT"CQORRELATION & LIMWMERR REGRESSIOHN

FRINTPRINT"YARIABLE ¥ "5 2% TABCZEM: "WARIABLE Y0 ": 2U

PRIMTTHBC4: "MEAN OF = = ";TE. " MERAN OF ¥ = ":TH

PRINTTABC4): "S D0 OF X = 575, " S D0 OF = " TT . PRINT

FRIMTTRAECLZ:: "HUMBER OF PRIES CHD i NCPRINT

PRINTTABCLZ2): "CORRELATION COEFFICIENT RO YR

FRIMTTRECLZ);: "DEGREES OF FREEDOM (DFD T N-2 PRINT

PRINTTAECLZ ) "SLOPE oMy OF REGRESSION LIME = °:TH

PRINTTABCLZ: 'Y INTERCERT CB: FOR THE LIMNE = " TD

PRINT (PRINT IFIS=1G0T04336

IF I0=2G05URT0aa

FORI=8TOE AT+ =YL+ Te0PH~-YL 3 0 HEKTT  15=1

FORI=GTOS A I+8 =KL+ T#C8H-HL 2 /3 NEXTI
INPUT" C4=PLOT, 2Z=PREDICT, Z=STHTISTICS, 4=5TO0F, S=HEM RBUND WHICH ":ME
CLS: TFME=5RUN

IFIM=2CL05E
OHMEGOTOLESE, 1016, DB6, 9339, 9533
PRINT D INPUTYWANT REGRESSION LIME SHOMM C1=YES, 2=HO> "ifc: (LS
FORI=FTOLSTEP-1  PRINT PRINTUSTNGRE: ACT 2 NEXTI

1252 PRINTESETY, * " (FORI=STOLZ PRINTUSINGES: ACT N (HEXTI

1355 FORI=4T04Z SETCLS, T NEXTL FORI=19T0425  SETCL, 420 1 NERTI
13c8 FORI=23TOLIZSTERLR SETOL 420 (HERTT

15683 IFIM=2G0TOo0a

1548 FORJ=1TOZ+N-15TEPZ OMIMGOTOLS4 2, 1518

1512 E=El D Y=R0 T+l GOTOL51S

1546 INPUTHL. S,

o oend g T L LR L OO L)
? ooy
t

=4
il
Tt

)]
n

face}
n

g -
1

TR S0 O S O T O 05 S T O O 0
-

"
in!

Howon ooy

Lo 0 R A W0 A0 AT A A O v 00 00 CD 00 0D -~
GO g od O L B ed DY e O3 O e PO B S T

Loy,
e}
o D [ o

Lok Lol et b 05
Do 500 3 5% T on

i
R R O S o
o ted

[on]
(IR Y]
o

el Sl e S S

Lod Lot Lol

[ O]

1538 TJ=HL:f@=(EH~gLﬁﬁiﬁﬁ:DHHEGDTU1546;1588
1548 J0=2Z+(TI-EL 0 COdH-HL 003 TP=d 8- CTHET T Th-Y10 A OPH-YL 0937
19568 IFCIP>4Ea0RCIPCA2GOTOLETE

1568 SETOI0, TP
. 1578 TI=TJ+T0: IFTIAHGOTOLSSS
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Correlation & Linear Regression (continued)

1556
1568
1570
1588
1588
1558
166
1618
1628
1630
1640
1656
1666
2000
2820
2825
2056
2008
2678

2875
2688
2090
2100
21186
2128
2500
2556
2608
2708
2800
2908
3060
3658
208
3208
3300
3468
3508
2608
3708
3808
3504
008
7008
9993

IF(JP>4@>0R(JP{4>G0TO1570

SETCJO, JP

TI=TJ+TQ: IFTJOXKHGOTO1588

GOT045408
IF(10=2)RAND{IC=0)G05B2668 : IC=1
PRINT@ELS, "HIT ENTER TO CONTINUE *;
INPUTZI :CLS:PRINT :GOT01338
PRINT:PRINT"ENTER @ TO STOP PREDICTING”
PRINT :PRINT" X PREDICTED ¥":PRINT" "
INPUTZO: ¥=YALC(Z0O : IFZ0="0"THEN13306
AY=TMxX+TD: IF (XKL OOR(XOXHIGOT01668

PRINTTAB(14); AY:GOTO1630

PRINTTAB(44); AY; " (X NOT IN RANGE)":GOT01638
FORJ=1T03:GOSUBEAAA : NEXTJ :LZ2=4 :LC=7 :LR=8

LPRINTTRE(S2;: * X BY V¥ PLOT"
LPRINTTAB(S); * ":LPRINT"
LP=(39-LENCZUI*2)/2

LJ=8:K=-1:FORJ=2T041 :L1=9:LJ=LJ+1 :LZ=L2+1 :K=-K
IFCLI>=LPYANDCLRSLENCZUD Y AND CSGNCKO=1) : LR=LR+1 : LPRINTMID$ (ZU, LR, 1); :GOT0288
8

LPRINT® *;
IFLZ=6LPRINTUSINGA$; RCLCY; (LPRINTTAB(R); "+"; :LC=LC-1:L2=8:G0T02106
LPRINTTAB(S);: "I";

FORL=28T01245TEPZ : LI=L1+1

IFCPOINTCL: Jo=—1)0RCPOINT(L+1, Jo=-1)LPRINTTABCLI; "%";

NEXTL :LPRINT" ":HNEXTJ

LPRINTTAB(S9) " ~—+ + + + $ + u
LPRINT" *

LPRINTTABCE; * v (FORJ=8TO1Z: LPRINTUSINGES$: ACJ; NEXTJ

LPRINT" ":LL=LEN(ZY) :LPRINT" ":LPRINTTRAB{14+(d46-24LL3/20;" ";

FORJ=1TOLL :LPRINTMID$<ZY, J, 135 (LPRINT" "; :NEXTJ

FORJ=1T0Z: GOSUBGBBE : NEXTT : LPRINT" ":LPRINT" ":GOSUB7E08:RETURN

GOSUB7900 : FORJ=1T0Z : GOSUBGGBA : NEXTS

LPRINT" CORRELATION & LINERR REGRESSION
GOSUREBBE : GOSUBEEOB : LPRINT" VARIABLE X: ";2Yi TAB(32); "VARIABLE ¥: " 2U

GOSUBEGED : GOSUREOLA: LFRINTTAB(4); "MERN OF X = ";TE, "MEAN OF ¥ = "; TH
GOSUBGB@AA LPRINTTABC(4>; "S.D. OF X = TS "S. b OF ¥ = 7T
GOSUBEB8A : GOSUB6BBG : LPRINTTAB(12; "NUMBER OF PRIRS (WO = ;N
GOSUBE@86 : GOSUB6EBE : LPRINTTRB(12); "CORRELATION COEFFICIENT (R> = iR
GOSUBEE0A: LPRINTTAB(12); "DEGREES OF FREEDOM (DF) = ";N-2
GOSUB6G0E : GOSUBEBE6 : LPRINTTAB(12); "SLOPE (M> OF REGRESSION LINE = "iTHM

GOSUBG@@AE : LPRINTTAB(12); "Y INTERCEPT <B> FOR THE LINE = ;7D
FORJ=1T03: GOSUB6GOB : NEXTJ : GOSUB7086 : RETURN
FORJF=1TO3:LPRINT" " :NEXTJF:RETURN
FORL=1TO413 : LPRINT "soeiek®; - NEXTL :LPRINT" *:RETURN
IFCIM=2)ANDCI I3 KILL "SCRATCHARSA"

16688 END
16166 FRINT"CORRELATION NOT COMPUTABLE (VYARIANCE = @)":GOTO9933
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. Multiple Linear Regression Program Listing

i CLERR2GM-ES="4 %#%i% JEF SHIGF
B . COE, T SOT S HOE D, YECED
B OERINTY MU L 'I: TELE L S RE S S I 0N

OHERRORGOTOLAS  TM=2 CHDET"  G0Ta128

=1 RESUMELZS

OHERREORGOTOS

PRINT PRINTHOM WILL DATA BE ENTERED - 4

THPUTHCEDEYBOARD, (THRPE: R <(DOISKE 5 21 P21 LUG0TOL5E

PRINT: INFUT"HHAT IS5 THE HANME OF YOUR DATR FILE "5 2H

FRINT IMPUTYDISPLAY RESULTS ON LINE PRINTER - <43ES OF W0 7520

FFIWT LHFH?‘HﬂH HHN IHDEPEMDENT YARIABLES FOR THIS RUN <1-53 " I¥

ped o JFELHORGOTOEAE

FRINT: JHFHS"NHHY 1% THE HWAME OF THE D& " Dv4

FORJ=2TOI¥+1 MO =T~ PRINTYMHAT I THE HHHE OF IV #%: J-d CINPUTYSCT ) CHNEXTS

CLE PRINTUEEGIN ENTERING YOUR DRTA

FRINTYSIGNAL END OF DATA BY ENTERIHG @ FOR THE DV VALUE. ™

H H+L PRINT PRIHTOSUBJIECT #%: N IHPUTSDY v 20 IFE="@"H=H-1 GOT07 88
ST LW Z0=VWRLOE

FURI‘LTUl ML PRINTH IV I-4s IHF“T::L'l"“hL‘ FIHERT T GOSUESTE  GOTOL

CLSCPRINTOMHICH: 1% " I97% FROM THE FILE WILL BE USER!

FRIMTCENTER OHE IV # AFTER EACH “fE'?SHH MARE Y PRINT

DATA FIRST, SECOND. THIRD, FOURTH. FIFTH

FH%1—~TH1 e RERDESE PRINTAE: * Iﬁ?”?ﬁfT"'IHPUT”HHﬂT IS THE HAME OF THRT IV gl

TORESTI  INFUTHHHAT IS THE HHHE OF THE @ "5 [vE

IF:I~“U‘THtH‘JQELf”~'ﬁilHFH! LUOAD DRTH TAPE - HIT ENTER i A% PRINT

48 TNPUTH-1. T INPUTE-1, T

T

el el ol ol ol Sl el v
el 52 O O T L0 T B0 O P m

WX R SN R B O 1 O U R R YO o

1 L0 L o)
OSBRI LR

]

50

%

.._.
o Oht L
5

vy
A
=,
L

sl B B ok

T N S e ol =

251 0%

e

3

L FECPRINTYDARTA FILE BEING RERD = 'A% TFI 4G0TOEE
SR PRINT'MEONG DATA FILE TYPE " GOTO2GGA
F55 IHPUTHE-L TV IF IV !VTHEH-
i EHF”T# lsL'E“: P S0, LE D Ele
¥ : “MHL'ffH“‘:%HEJ ATOTV+L  EO =L G2 MO T 00 THERTT

o7 IFFOR =@ GO TOFEE

-
LS

aj;c

458 HFEH‘”".i hH Iﬂrﬁfﬁl Do IF D4G0T03
45 THFUTHL, IV IFIVS. “wﬁm[ﬁ

455 THRUTHL, 2083 IFZ0@
TE FORE=1T0IY: THPUTH#L,

470 x '
426 N=H+1 ‘I“+ -*WHL'“a". CFORI=2TOIML  E T =RL (2O T2 2 0 T NERT T
496 GOSUBESE - GOTOdes
e0E FOR WL FORF=LTOIM 2 COL, Jr=00 ], Jaen I 0kl I
£ 2ot .:f MEXT
678 50 i Ih T 202 RETURH
FEE -,i~>xdT”+1 T kﬁ—i*l B HERTH
FOS FORJ=2TOIV+L 55 LI T HERTS
ia 'T-Hxs;»‘ﬂ HsE: mz‘-,‘-t-;. TFCOK, T oaG0To7 IR
28 HE: A

; 1= :Iﬂbith Mo
i ,—-iTUl“‘*‘ ’.N" SLaLdd, .-
COT T FORL=4TOIV+2 G0,
Yl IFE=JGEOTOFTE

'E:HEETL

L L
e ]

S
o

é@ Jy FORL=LTOIV+2 OO, Loy=00 L0 oI, Lo T HEXTL
A 4

g g g

[N |

253 1

knFlmL HI‘+1 X SOPe-TOTRl 2 Mo A OH-L 3 0 T NERT
FJEJwL“U1?+l.tR‘:m+LkJ.IK?“'+'“‘T'*T' GOSNy T NERT
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Multiple Linear Regression (continued)

Jﬂj

os,
TRE

e

Ly
A%

-
Pux

SIRN DO Rw KOO

o Led DT -]
2w 0t T o B o

L WD LD L [P RN )
Dot

02 L0 R =] 0d
OO 1 3 50% B )

= 1%

B p bl gl el e fde
S S R % S O

Pacu]
LYYW IR s SN ) I A W I OF)

| el sl L IR

R TS

Ay

TS

S0 Lt O % % S 5 1E

=

& 0N

wT=5iI¥+2?“S{1}{2€H:P2=SE£ST PA=SHROP2y PSOL =5
< : A-SRSET /D2y PE=SURIARS

SN SRR ORI D2 T 0T

i, SCUHRLAC, SEESAILAC, 1151 SA40LNC, BREEAHEILY, B19527370 9] 4
TS

AL=RL* i+ BER0LT 400 20 - G0TO34E

iFaniax=f—@x

IFZ0<>

o]

FEIHT_TEIHui'Fis“ "JAFFIHT"“HE. HHWE HEHH 5D
FRINTSTRINGECEE, "= PRINTC OIS THHT" THECS2:; EENB!f‘i I;+
FORI=ZTOIV+L PRINTY IV kEIH]U_Iﬂﬁff H kE :FEIN1“ ". 1
PRINTTRBCIE: PHOTY TRBCZE G PEOT 5 3

HESTT FRINT"DY i ﬁ‘$3THE€1$)3PH(1);THELa{ﬁ =l
FRINTSTRINGECGE,

FPRINT: INFUT" L0 { STRTISTIOS Y RE
1FH$“”S“THEH13EE

IFHi“"F“THEHi
IFA$="F"THEMZ

L: &
CLZ PREINTY F‘E!_;F‘EECI:;” S TATI

x"f't 3»-

i i ST I 0 5% FRINT
FRINTUCOEFFICIENT OF DETERMINATION (R SOQUARE: = “:P2
PRINT*COEFFICIENT OF MULTIFLE CQFFELHTIﬁH Ry = iPL

20 FRINT'STAHDRRD ERROR OF ESTIMATE®: TRHBO4Z ) "= " PE

FRINTPREGRESSION SUM OF SOURRESY: TABY 4;* T= M CSHGLSRS
FEINTYRESIDUAL SUM OF SOURRES®: THEC420: "= " CSHGOST-SR)
FRINT"TOTAL SUM OF SQUARES": TABC4Z: "= " CSHGOSTD
FREINT"F~RRATIO CREGRESSION = " FF
FREINT"DEGREES OF FREEDOM"; TRECS2): "= " Iva " & %502
FREINT"PROBREILITY OF CHRHCE™: TRBC4Z): "= " PRINTUSINGES: 0F
FEINT"HUMBER OF CASES (SUBJECTS»Y; THE' 2= "N
FEINT"HUMBER OF INDEPEMDENT WARIARELES®; THE(4Zx "= "5 IV

1155 TFCLL=@AND(20="Y" s THENZ1BBEL SELE7H

2108 LPRINTCHR$O23: " FREGRESZS T OMHN 2T ARTLISTICS LPRIN
2118 LPRINT"COEFFICIENT OF DETERMINATION (R S@ = ":p2

2128 LPRINT"COEFFICIENT OF MULTIPLE CORRELATION = ":Pi

2178 LFRINT"STANDARD ERROR OF ESTIMATE = "iPE

2148 LPRINT"REGRESSION SUM OF SOUARES = "R

2138 LPRINTURESIDUAL SiM OF SGURRES = " ST~5R

2ied LPRIMTYTOTAL SUM OF SRURRES = Nk

Zlez LPRINTYF-RATIO (REGRESSION = " FF

213

ok

162

“8 LFRINTUDEGREES OF FREEDOM": TABLZE: "= " IY;
2188 LFRINT"PROBREILITY OF CHANCE

185 LPRINTYHUMBER OF CASES CSUBJECTSD

8 LFRINT"NUMBER OF IMDEPEMDENT VARIABLES

e}

& ;D2
"
"N
i .; I leil
FORJ=ATO6: LFRINT" - NESTT:LPRINTTAE (282 "REGRESSION COEFFICIEMTS”

oy o

118

COEFF. »
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. Multiple Linear Regression (continued)

COEFF. ®

[ 7y]
o

=

LPRINT™ " LPRINTSTRINGECEE, “=" 2 (LPRINTYYRE. HAFE HMERH
LPRINTSTRINGS(EE, "= (LPRINT"C COMSTANT Y TRB G485 CSHGOCOL, IYe2a
FORT=2TOIV+HL LPRINT" IV (LPRINTUSINGCS: MOT0 (LPRINT® FNECT
LPRIMTTAB LS PMCT ) TRECZE ) PSOT 0 TREOGE: CONGICLT I¥+2a )
MEXTJLPRINT"DY T DYE TRBCLE FHOLY TRBOZEZ 0 PSSO
LPRINTSTRINGE 6E, "~ LL=1 GOTOLE7E

FRINT"OMLY": IV "IV°S OM FILE!"

IFIM=20L0%E

ERD

G

| ool LY # B B I o (R )
Pce] |§; [ DR S I;:l -
DOCEN BN IR IO S B st B W I )

LD 0 ) bed fad Led Lol Bed

163



Time Series Analysis I Program Listing

S CLERRELSE
18 LS PRINT  N=0: J=0 DEFSHGR-H, D0 DEF TNTI-H DEFDELS, ¥ DEFSTRS
11 AF=UH4RdHE #E° DEsUEYRRHE B8 CF=VHEE #HY DIMRCLE  I5=8) 10=0
12 OHERRORGOTOLS D=2 CHDYT"  CLOSE  GOTOZE
15 IM=1: UIH EM/a-108  RES HHELH
FRINTTHRE T IHE SERIES AMALY ST S 1" PRINT
HNEFFﬂFgﬁTHM
FRINT"HOW WILL [ATR BE ENTERED - ¢
THFUTS GRGEYBORRD CTAPE OR D3Isk %21 IFZ14-"DPGO0T050
FRINT  INPUT"WHAT IS THE HAME OF YOUR DATR FILE %:2W
FRIMT IHPUTETYPE OF DRTA — CY2ERRLY COOURRTERLY (M ONHTHLY CWXEEELY " D# GOSUBZEGEA
FPRINT INFUTHRISPFLAY RESULTS OW LINE PRIHTER -~ oY32E5S OF CHXOQ S0
PRINT  INFUT"WHAT 12 THE HNAME OF YARIABLE % "5 20 10=1: {Fbi""““IH“-
IFLEHCZHO 142 U=LEFTS S, 14
1=1: IFd =T [ I=2
IFZI="0"11=2
CLZONTIGRTOYPY. 156, 588
IFIF=2THEMOPEN" 0", L. "SURRTCHASRZAY
FRINTYBEGIN ENTERING ¥OUR DBESERVATIONS JSEE MRHURLS. M
PRINTSIGNAL EHD OF DATA WITH @@ “ PRINT
iﬁFHT: ZROIFZ=tEraiTolze
THTOVALCZ 2 Ed= INT LB (VAL CZa~RL s
A Z=l IF=dke=IHT VAL CE 0 2Kl Ce=17k2
OHIMGOTO e, 148
e a=RL G RO 2 =VRLCERE H*N+" GOTooR
HeVHLCE Y Y=YALCZE Y PRINTHL, 800 (H=N+2  GOTO28
M=MsS2 IF IM=4607T0438
CLOSE
FRINT :PRINTH; "OBSERVATIONS WERE ENTERED " GOTOSGE
INPUTYTHSERT DRTA TAPE — HIT ENTER ": Z1
IFIM=2THEN OFEN"0" L “SCRATCHAARSRY
THPUTH~L 1T INPUTH-L 20 PRINT
FRINTDRTA FILE BEING EERD = " 20 IFIT=20G0T009¢
FRIHNT :PRINTUMRONG DRTH FILE TYPE™ (FRINT: nr~4
ITHPUT#-1, 2010 20 “‘..a'" y ;‘ PPN L S Pty :
IFN=8kd=THT VALY E Toiage o/l (20l s ot
IFH=aE2=1  IF Jh= lF?”IHT'!HLl kL Ce=lsKE
FORE=1TOR IFEd =8 THENZZ8
TF I Nk =Y HL CE K 2 NERTE W=+ 8 GOTO 58
FRINTSL, S0 HEXTE  H=H+3  GOTOL 28
IFIM=2 CLOSE
FRINT (H=ON+E-13A2 PRINTH; "OBSERVATIONS WERE RERD " GOTOSEE
Eektd  md=ml+ Pl b e T+l s E2=n2 el 2 Ve 2+ nd Ir Lo 2 E s a ek O I+ 40
T YHTHENYH=S O I+10
L YL THENYL=E T+l
RETURN
(=Rl AL=ERLE  YLEY LY EEmES L 2 Y2 YL 2 HENE L Y s EY R ERY
IFH=1E1=THT (5t Kd=1HNTY iUU+ LD
IFN=k2=1 IF JW=1k2=IHT ca-Ed - CE=l B2
1Y H THENRYH=Y
IFY<%¥L THEHYL=Y
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. Time Series Analysis I (continued)

i

o 00

FET*FH

# o TE=0 YH=- 1B YL=1E3R

L o el
4]

)
T
3% LA .

2 GUsUBEEL

€8

MHEH T! ugTDng
OHTIGOTOSLE, 16, 7a0

OPERSTY, 1 "SCRATOHSASHY (GOTOPRS

PO e oY

SLOT0LeE

)
[

OFEH" 1Y, i4hh IHFHT#l Is IFIT
ORIP+HLG0TO7iE. 8 :
THPUTHL, & ?'BQJH',Q-
IF EOFcly THEM Sad

i_gl iTOT lh

bt IR B B S R

i RO o0 S o S 1 B

P

AAZAN-ELAEL Y TDm P L2~ il 0 g bR L

”YLJ,E 3% i b“TJtUU
1 FORI=4 TOZ+N-15TEPS  GOSUBZEAGEE  NEXTT

Eﬁ"H'lHJ+Hi-J,a”‘H*l‘ GRCCH-LSLE D AL 20H VRSO IR SOV E-RY 2l B8

CLS IR=2 1F10= x_FFIl’ii’!"’THF_!'& OH YR PRINTER - HIT EHTEF i THRUTEL LS

PRINTTHECY: "T 1T M E SERIES HHALYSIS i

PRIMT  PRINTYEQURTION FOR LEH:T SEHIRRES TREMD LINE:" FRIH1

% TRl BRI S

FRINTTABCS: "TREND =" Tiy 2% ABL

FRINTTARCE X "ORIGIH: " EL: ( IFJWCEAPRINT - " Ddi ks

PRIT PRINTTABCS: “TIME UNIT: 82 Dd  IFRSHIPRINT S

PRINT PRINT PRINTUSTATISTICAL TEST FOR TFEHD (2n =t RS i 353=1,96“

FRINT FRINT'WARIAHCE IH Y ACCOUNTED FOR BY TREND =": (PRINTUSINGCE: YR (PRINTY XY

PRINT PRINT IFIS=1G0T01Z20

IF10=2G05SUE ARG
A FORI=ATO6  H T+l =yl e DY H-YL 0 HERT L =1
INFUT L =PLOT, Z=PREDICT. Z=STATISVICS, 4=S70F) WHICH NS
1343 LS IFIM=2CL0sE

1245 QNMEGOTOLE5R, 1618, 358, 2959, 3395

13568 PRINT: IHFUT™WAMT TREMD LINE SHOMH <i=YES, Z=HNlD " R6:0LS
1352 FORI=FTOLSTEP—1:PRINT - PRINTUSINGRAE: ACT S HESTI

I52 PRINTEZFL. "8 O EL  IFRKFAPRINTDE: B

1_54 PRIMT" 2 %; THEL--}_“ 1:

PTG SETOLE, To MERTI FORI=419T0425 SETCL, 425 HEATI

1268 FORJ=22 TEETCI 420 HERTT
1565 IF1H=LunTL__J
1548 E=-1 FORJ=1TO2#N-1STERZ K=k+L1 OHNIMGOTOLSL2, 1516
1542 E= F r—*‘T+l“b“T”i!l’
151 '
1548 ; :
i5z@ JF 2

[ WA T TR BN

LT et

S B B B B B scr e TR TR (R T (S T
S OV S e B e S SIC B S ¢ O oC I £ s I 1

RO B R S

RS LI B BN B

o,
o
o
o

bio
%

P WO GG A RO GO D MO WD AT D D

TE R}
S5 i

- EE  SET OO0 TR HERTT

1526 lﬂu UHAREGOTOL S48, 1588

1548 J0=; D JP=d@- CTHeT J+TD-Y0 3 /O H- YL 37
15568 IFCIP: 4@;05 JPCApE0TOLETE

1560 SETCI0 IFS

1578 TI=TJ+T0: IFTI-N-1G0TOL5ER

1586 GOTOLS48

1585 IFCI0=2 AN To=00 GOSUBZEae  10=1
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Time Series Analysis I (continued)

ey

oo
=3

o

PRINTELS, ZU5 " BY "sD#:" . . . HIT ENTER '
TNFUTZT LS PRINT : GOTOL 336

PRINT'ENTER @ TO' STOF PRELICTIMG!

PRINT : INPUT*YERAR " 20: IF20="@" THENL 326
KI=YALCZ00  TT=6: IF JHCOLFRINTDS: © INFUT.II

B KK bRk A+ 1T AY=TH+ T

PRINT'TIME WARIFELE 3 =" 3 :FRINT'FREDICTED ¥ (473 =" Ay GOTOLEZE
GOSUBEEGE: L2=4  L0=7  Li=

LP=(29-LENCTL 423 /2

LI=6k=—1 FORT=2TO4L: LI=9: LIS T+d  LE=L T+ Ksk

TF L T=LFYAMDCLRCLENE ZU0 SAND O SEHEK =10 LR=LR+L LPRINTHIDECZLL LR 1 - GOTO2ESA
LFRINT"
IFLZ=6LPRINTUSIMGRS: ROLC D (LPRINTTRECS:; "+ (L0=L0~1  L7=R  GOT0ELAG
LFRINTTREC 0 " 1"

FORL=28TO1245TERZ :LI=L1+1

IFCPOINTOL, Tr=~d dORCPOINT (UL, Tom-10LPRINTTRECLT S

HESTL LFRINTY " HERTT

LFRINTTRECS (FORT=ATOLF (LPRINT ~—+"; HEXTT LPRINTY

LPRINTTRECILD: "8 "5 KLi @ IFIWCPILPRINTDS: Ka:

LPRINT" 2" TRECSS s N

-
e

[t B I B w ]

oy
3

o 1hg

-8,

[OC T W QI U T T O SN B W)
]

e N s S A S » R

LR NI el el ol sl el ol ol

frd P o

D3 O I

e
[acn]

Jinc,
o

e )

AR AR

SRS N

AR RN

fn] 1%1 A o JEN R R R
X

o,

A LFRINTCHRESOZS: TRBOT 3 " AHALY ST S  I" GOSUBSGAE
4 LFRIMTYTEST FOR TRE £ PESTHECES ) "TREND LIHE EQURTION:®
3 LPRINTTRBCES
3 LPRIMNTUVARIAMCE RCCOUNTED FOR®: TAR CORIGIN: "oREL IR JWMSILPRINT - %5 D K
8 LPRINTY " LPREINT'BY TREND =4 (LPRINTUSINGCE: vas
A LPRINTY Z": TRECES "TIME UMIT. "5 K DE o IFEZSILPRINT S
LFRINT® " RETURHN

FORJF=1TOZ LPRINTY " NEATJF EETURN
LPRINTSTREINGE (el "t 2 RETURN

IFCIM=20 ANk T2 RILL Y SCRATCH AR

END
SH0EE TR IM=2THENZBEL aEL SEY=H O T+l GOTOZGE2H

151

T T 151

[l

o

X I T 0
DR BN G

L0
ficx)

P A0 = Oy bed e bed bad el Bed fe]
5

=

e

o
e
B

o
2
!
=X

a0in INPUT#L. &

280E8 IFT=1HL =Y GOTO2HR54

ZE048 E=SHSONOY-HL D ACK =RCE L HL=Y
SEESE =LAl YESYER TR TRL DD 2 RETURK

IEEEE TFD$="y" THi=1:D3="YEAR"
IEELE IFD$="0" (=4 TW=2 Dé="OURRTER"
30020 TFDE="M"CE=12 1 TW=2: DE="NONTH"
IEEZE IFO$="W"CE=52 1 Ju=4 : De="HEEK"
ZEA4E RETURN
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Time Series Analysis II Program Listing

5 CLERRLSG

18 CLS DEFINTI-N:DEFSTRI N=1

12 OHERRORGOTOLS: IM=2 CRDUT"  CLOSE  GOTOZE

15 IM=1:RESUMEZD

20 PRINTTABCS::*T I ME SERIES AMNALY SIS 1 I":FRINT
25 OMERRORGOTOS

27 J=(HEM-288 12 DIMS (T3 YOI, ACTS, UH L2 NHGL2:

3@ PRINT"HOM WILL DATA BE ENTERED -

48 INPUTH CKHEYBORRD CTHRPE OR C(DIISK "sEI:IFEIi}"D“GUTU4€

45 PRINT: INPUT"WHAT IS THE NAME OF YOUR DRTR FILE " 2H

46 PRINT: INPUT"(SIEASOHAL INDEXES OR (M>OVING AVERAGES - WHICH " 2R
47 PRINT IFER="M"PRINT"CYIERELY. "

48 PRINTYCRXUARTERLY. CPDRONTHLY": [ IFEZR="M"PRINT®, CWREEKLY. <DORILY™:
S8 INPUTY - WHICH “; D GOSUBZEEEE

IFZR="M"PRINT :PFRINT"HOYING AYERAGE OF HOW MAMNY ":0$: S " IHPUTH
PRINT: INFUTEDISPLAY RESULTS ON LINE FRINTER - <¥IES OR (R0 20
I0=1: IFZ20="Y"10=2

II=1:IFZI="T"11I=2

IFZI="["11=3

OMITGOTOPS, 156, 288

CLSPRINT'BEGIN ENTERING YOUR OBSERVATIONS (ZEE MAMUALY Y
FRINT"SIGHAL END OF DRTA WITH & @ °PRINT

IHFiT: :E IF:““W“H‘H l GﬂTﬁl:B

5l
L]

FRIHT.FEIHTH.“UE-EE?HTlUH: MEFE EH&EEED.":GDTDSEB
CLS: IHPUT" IMSERT DATA TAPE - HIT EMTER ":Z1:H=8
IMPUT#-L, 1T INPUTHE-1, 20 FRINT

FRINT"DATA FILE BEIHG READ = " 200 IFIT=2G0T0458
FREINT PRINTHWRONG DHTA FILE T?FE" PRINT :Me=4 GOTOL243
THPUTH=L, 2000, 2020, 20200 2040, 20870, 2060, 2070 208
FORK=4TOVSTERPZ  IF20K="E"THENS
He+L AN =R CEO YOO =YRL G2 CR+1 03 T HEXTE  GOTO130

FRINT . PRINTH: "OBSERVATIONS WERE READ. " GOTOSES

M=Ll OPEN®T™, 4, ZH: INPUTHL, 1T IFITCL2060T0488

THPUTSHL, BOH, YO

[FEOF (LA THENSHAEL SEN=N+1  GOTOZ1S

IFZR="M"THENDZG

TFDE="ARTER " THENM=4EL SEM=12

KH=N-M+1  HO=THTOMA 2+, 50 TFMA2=INT OR 2 000=R0+1

5568 FORI=1TOKN FORI=JTOI+M-1 AT =RO T C10 HERT D HERTT

554 I=1 IFMAZ<0INT OS2 THENSSREL SE T =2  KH=kN-1

FORJ=LTOKH AT =ACT 2+ T+L NEXTT

FORJ=ATORN ACT =R T AMA T HESTT  IFER="5"THENTOA

CLS: IF I0=2005UB2 6806

L@l KL o~ INTOHOL ) 20 IE=DE+STRECL 3 IFDE="HONTH " GOSUBZ5008

IFDE="YERR" J8=0%

FREINTHG: D& * MOVING AVERRGE™ PRINT® ORIGIN = % J& INTOACL03;

IFI0=2L PRINTCHRESC290: i DE: © MOVING RYERRGE™: LF%IH?“ ORIGIN = Y5 J%: TNTCROL
IFI0=ZLPRINT® * LPRINTSTRINGECSE, "~ LFRINTT "

¢ PRINTTARCZE: “HIT @ TO START & STORY

PRINTETRIMGE (S, "2 PRINT | GOSUR46628
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Time Series Analysis II (continued)

Y 1
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FORLL=1TORN  I=LL+K0-1 L= 5008 (K T -TNTOR0 T 00 - TE=f+ STRECL ) IFDE="YERR" J$=[§

IF D= "MONTH® GOSUBZ Sans

D OPRINTIE INTCHACT 2 ROLL Y IFTO=2LPRINT.TE, INTOSCT a0 ROLLS

A GOSLBSAERG  MEXTLL (PRINT  INPUTYCLIIST AGRIN OF CEXND PROGRAR “: 2
IFZI="E" THEH1 BEEREL SECLS 1 GUTOSEE

FORLL=1TOKN  I=LL+H0-L ROLL a=Y OT 0 ARCL L 3 B8 NERTLL
FORLL=1TORN: I=LL+E0-4L L= Dd8ae X C L0 THT RO T s

AL =G L +RCLL 3 HNCL D =NHOL 2+ T HERTLL
FORI=ATOM  ¥=1E25  ¥Y=—1EZ5  FORI=4TOKN
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IFRCISYTHENY=HII 2

IFRC T 3CETHENR=RO T
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FORJ=4TOM: IFNNCT i
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FHET 1THM ﬂHl TJ-UH! JawE HEATT
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FORL=1T04  PRINTTRECZ: Sl GMCLx NHOLD TNEXTL: EHTBBBE
FORL=4T012  GOEUEZDEEE  PFRINT.TE, GFdL s, HNOL Y THNERTL
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IFM=12G0T0356

FORL=1T04  LPRINTTRECZ s 24000 BFCL s HNCL Y D MERTL  GOTOS2G
FORL=1T042  GOSUEZ5800  LPRINT.IE GOl 2 NNJLY (HERTL
LFFIHT"TRIHGEfJﬁﬂ” "
INPUT"CHIEW RUNM OR CESND PROGREAM " 21: IFZ2I="N"THENRUNELSE18RGA
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3 END
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Chi Square Analysis Program Listing

AF CLS:PRINT PRINTTREVAIZEG"CH I S @ UARE ANALY ST SV GF= 4 Has"
G AF="#Y PRINT: INFUT"HOW MANY ROWS IM CONTIMGEMCY TRBLE (1-3> ";HE

B EE=UHHEET  PRINT  IHPUT"HOW MANY COLUMHS IH CONTINGEWCY TRBLE Cl-g) ";HC
25 CE="H4HE ##°  Hi=HND: IFHC=1THENNL=2

26 Mz=NRE: IFHR=1THENNZ=Z

127 DF=iHl-1redp2-10  IFDF=1THENCT=. 3

133 PRINT: INPUTPERXPECTED FREGUEMCIES CALCULATED BY - (COOMPUTER OF CUDSER YB3
140 PRINT:: INPUTYDISPLAY RESULTS ON LINE PRINTER - (¥2ES OR <30 "5 P$

156 CLS PRIMTYENTER THE OBSERVED FREQUEMCY FOR CELL:®
FORI=1TONF  PRINT FPRINT"ROW": 1

FORJ=1TONC  PRINTY  COLUMNY: 5 CINPUTOCL T

HESTT HESTI CLES: IFE$="C Q0T 0248

FRINTUENTER THE EXPECTED FREGUENCY FOR CELL:®
FORI=1TOMNR  FRINT PRINT"ROW": 1

FORJ=ATONC PRINT®  COLUMH: Ji  INPUTECL T2

IFECT, JH<SPRINT'ESPECTED FREGUENCY IN LAST CELL MWAS LESS THRN 50 °

HESTT HEKTI

CLES PRINTYCOMPUTER AT WORE - FLEASE BE PATIENT®
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IFNCAGOTOZYE

267 FORI=ATONR ECI, 10=TAHR: IFECT, 13I5THENL =541
258 NEXTI GOTOZE8

2VE FORI=LTONR  FORJ=LTONC  ECT, Jo=RTOLaCTOI0AT
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HESTTHEXTI
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Chi Square Analysis (continued)

426 IFCC=, SPRINTPRINT" WOTE: wATES' -CORRECTION FOR CONTINUITY WRS RFPLIED. ©
430 IF (PR=EIANDCPS="Y" )GOSLELB0E

SER PRINTESEH. " (0JBSERVED TABLE. (EDXPECTED TRELE. <COHI SOURRE RESULTS " @ INPUTDS
5168 CLS: IFD#="0"GOTO486

5208 IFD$="0"THEN$="0BSERVED" : GOTOE26

538 IFD$="E"THENJ$="EXFECTED" : GOTOSEE

GOTOSE

PRINTTAECLE); "CONTINGENCY TRELE - " J$i * FREGUENCIES":PRINT

PRINT" e

FORT=LTONC : J=134+7+1 : PRINTEL "C"; :FRINTUSINGRS$: 1 (NEXTI : RETURN
GOSUBEEA: FRINT : FORI=1TONR - PRINT®  R"; :PRINTUSINGRS: T (FRINT" %,
FORK=1TONC : PRINTUSINGE®: 00T K25 (PRINT" "5 (HEXTE (FRINT :MEXTT

PRINT" - " EOTOSEE
@3 GOSUBEBE:PRINT :FORJ=1TONR FPRINT" R"; :PRINTUSINGAS: T (FRINT" "
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1ol LPRINTCHR$(ZO TRBOISG "CH T SR UARE RESULT S GOSIEBZIGE
1028 LPRINT® “ LPRINT® NUMBER OF ROWS IN CONTINGENCY THELE = " HE
1838 LPRINT® " LPRINT® HUMBER OF COLUMMS IM COMTINGENCY TRELE = TiHC
1848 LPRINT" " LPRINT" TOTAL HUMEER OF OESERVATIONS (ALL CELLS: = %7
1856 LPRINT® Y LPRINT" HUMBER OF EXPECTED FREQUEHCIES LESS THAM S = ;L5

ABEH GOSUBZLAG: LPRINTTRECLS): "CHI SOURRE "i 05
1678 LFRINT® ":LPRINTTRE(15); "DEGREES OF FREEDOM " OF
1858 LPRINT" ":LPRINTTABCLS); "FROBREILITY OF CHANCE = " (LPRINTUSINGGS: F
1698 LPRINT® ":LPRINT" “:IFCC= SLPRINT® NOTE: YATES CORRECTION FOR COMTINUITY MRS APFLIED. "
1466 IFCCCr, SLPRINT® ©

1116 J$="0BSERVED" :LFRINT" "
1128 GOSUEZ18@: LPRINTTRECLAY: "CONTINGENCY TRELE - " J#: * FREQUENCIES"
1138 LPRINT" - “
1448 FORI=ATONC: LPRINTTABC24P41 0 "0 :LPRINTUSINGRS; I (MEXTT: IFPR=999G0T 01266
1156 PR=993:LPRINT" ":FORJ=1TONR:LFRINT" R"; :LFRINTUSINGA$: L (LFRINT®
1168 FORK=LTONC: LPRINTUSINGES: 00T, K25 (LPRINTY %5 (NEXTKLFRINT® :HEXTS
1478 LFRINT" - —

1488 LPRINT" *:J$="EXPECTED" :GOTC1126

208 LPRINT® " :FORJ=LTONR:LPRINT® R (LPRINTUSINGAS: T (LFRINT"
1218 FORK=1TONG :LPRINTUSINGCS: ECL K3 (NEXTKLFRINT® * MEXTT

1226 LPRINT"- e "
225 K=(3-NR)*2: IFKZOFORI=LTOK: LFRINT" " NEXTI

I |

2186 FORL=1TOZ LPRINT" " HEXTL:RETURH
2208 FORL=1TOLZ  LPRINT "ok’ s CHERTL LPRINT® " RETURN
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Addendum

The Analysis of Variance program contains an error which causes a
“1” to be printed in place of the total degrees of freedom in the
summary table. All other displayed items, including the between
group and within group degrees of freedom, are correct.

To correct the error, lines 1050 and 10300 in the Analysis of

Variance program must be changed as follows (see program listing

on page 154):

(Wrong) 41858 k=1 FRINT" TOTAL"., CSMNGOWE, K

(Right) 1858 PRINT® TOTAL". CSHGOWZY NT-1

(Wrong) 18288 LPRINT" " E=1:LPRINT" TOTAL™, CSHGOWZ K
(Right) 48288 LPRIMNT" " LFEINT" TOTAL"., CSHGOVZ2Y HT-4
The total degrees of freedom illustrated in the Sample Run (page 66)

should have been 11 while the total degrees of freedom on the
Sample Program Printout (page 126) should have been 2.









IMPORTANT NOTICE

ALL RADIO SHACK COMPUTER PROGRAMS ARE LICENSED ON AN “AS
IS BASIS WITHOUT WARRANTY.

Radio Shack shall have no liability or responsibility to customer or any other
person or entity with respect to any liability, loss or damage caused or alleged
to be caused directly or indirectly by computer equipment or programs sold by

Radio Shack, including but not limited to any interruption of service, loss of

business or anticipatory profits or consequential damages resulting from the

use or operation of such computer or computer programs.

NOTE: Good data processing procedure dictates that the user test the pro-
gram, run and test sample sets of data, and run the system in parallel
with the system previously in use for a period of time adequate to
insure that results of operation of the computer or program are
satisfactory.

RADIO SHACK SOFTWARE LICENSE

A. Radio Shack grants to CUSTOMER a non-exclusive, paid up license to use
on CUSTOMER'’S computer the Radio Shack computer software received.
Title to the media on which the software is recorded (cassette and/or disk) or
stored (ROM) is transferred to the CUSTOMER, but not title to the software.

B. Inconsideration for this license, CUSTOMER shall not reproduce copies of
Radio Shack software except to reproduce the number of copies required for
use on CUSTOMER'S computer (if the software allows a backup copy to be
made), and shall include Radio Shack’s copyright notice on all copies of
software reproduced in whole or in part.

C. CUSTOMER may resell Radio Shack’s system and applications software
(modified or not, in whole or in part), provided CUSTOMER has purchased one
copy of the software for each one resold. The provisions of this software
License (paragraphs A, B, and C) shll also be applicable to third parties
purchasing such software from CUSTOMER.
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