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Important Information
for -
Cassette Users

Note: Model 111 BASIC on the TRS-80 Model III is essentially the same as Level II' BASIC on the
TRS-80 Model I. The only difference is that a higher baud rate for saving onto tape can be set if
you have a Model 11T with Model 111 BASIC (high = 1500 and low = 500). Both low and hlgh baud
rate use the same volume setting on the Model I11.

Using Your Cassette Deck

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

Five different cassette models have been supplied with the TRS-80 system— the CTR-40, CTR-41,
CTR-80, CTR-80A, and CCR-81. 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 11
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 that 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 I programs into a Model III.

Recorder User-~Generated Tapes Pre—Recorded
Model Radio Shack Tapes '
Model I Model 111 Model I Model HI |

Level I Level 11 Level I Level I}
CTR-40 Yellow Line Red Line Yellow Line | Red Line
CTR-41 6-8 4-6 6.5-85 | .5-7 | ° ]
CTR-80 4.5-6.5 3-5 5-7 5.5-7.5 25-5 | 46 |
CTR-80A 4.5-6.5 3-5 5-7 55-7.5 J. 25=5 | ~4-6
CCR-81 4.5-6.5 3-5 5-7 55-75 | 25-5.| 4-6

(With the CTR-40, CTR-80, CTR-80A, and CCR-81, turn the control to thé left to inc’rease_volumve.’
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 II1 this may be an indication that the tape’s baud rate is different
than the Computer's baud rate. (All Radio Shack Model 1 Level 11 pre-recorded cassettes are recorded
at 500 baud rate. so Low baud rate must be selected when they are loaded on the Model I11.) 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 vou 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 1

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 and Model III BASIC

In case of an error message, proceed as above. 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
meaningless 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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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 Muitiple Linear Regression
Histogram Time Series Analysis (2 Programs)

Frequency Distribution Chi Square Analysis

Advanced Statistical Analysis was designed to run with Radio Shack
Level I 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 trom 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 tiles 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 tor 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 tor 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
displaved 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

R3]

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, 19 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




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.,
S 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., .000000000Q12 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 uncomtortable 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 tields
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 11 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 I1 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 typing CMD*“T”. To save time, you may want to
store the program on disk (explained in your TRSDOS/DISK BASIC
Manual).

NOTE: To aid vou 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
815 x 117 — 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 6K 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)

o 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 Il 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 1I BASIC or DISK BASIC (after disabling the real-time
clock).

Preparing a New Data File

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

THIS PROGEAM 15 BEING RUN TO:
(FPREFARE A NEW DRTA FILE
JGPDRTE AN OLD DATH FILE
CL¥IST RN OLD DRTA FILE g

| 3]

Enter a P. The Computer will ask

FOR WHICH FROGRAM WILL THE DRTA BE PREFPRRED:

DESCRIF. STRT. ~ FREQR DISTE. ~ HISTOGERM

CORR. & LIN REGR. ~ MATOHED PRS. © TIME SERIES
BMRLYSIS OF VARRIANCE

MULTIFLE REGRESSION Y-

B bed P b
i on

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




e If youenter a 1, the following message will appear on the
screen:

BEGIN ENTERING YOUR DATH ELEMEMTS.
SIGNAL END OF DRTA WITH @

2?

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:

HER DATR COUNT = N DATA ELEMENTS.

(Now skip to instruction #4)

1f you enter a 2, the following message will appear on the
screen:

BEGIN ENTERING YOUR DRTR PRIES <X Vi
SIGNAL END OF DATH 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
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:

MEW DHTR COUNT - N DATA ELEMENTSZ.

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)

e If you enter a 3 the Computer will ask,

HOW MANY GROUPS <2 TO S OHNLY)Y 2.

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:

BEGIN ENTERIMG THE DHTH FOR GROUE # L
SIGNRL EMD OF [HTH 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:

HEK DRTR COUNT = M DRTH ELEMENTS.
CALL GROUFS COMETINELS

(Now skip to instruction #4)
e If youentera 4. the Computer will ask
HOW MANY IMDEFPENDENT WRRIABLES Cf TO S OMLYY 7o

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

BEGIN EMTERING YOUR DRTA.
SIGHAL END OF DATA BY ENTERING ® FOR THE DY YRLUE

SUBJECT 1
[y T

14
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Enter the value on the dependent variable for Subject #1,
after the question mark. The Computer will then display

v 17

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 @ (“‘at” symbol) instead
of a DV data value. '

NOTE: Remember which independent variable has been
assigned the codes 1V1, 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:

MEW DATA COUNMT = H DRTR ELEMEMTS.
The Computer will ask
HAME FOR THE MEW DRTAR FILE »_

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 & ELEMK TRFE - SET TO “RECORD. - HIT ENTER *_

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

WREITING DATH T THPE.

S T A T T S S e S S S

15




Updating an Old Data File

1.

o

16

Load the program into the TRS-80. Type RUN and press [AiRE34) .
The Computer will reply

THIS PROGRAM IS BEING RUN TG
(FIREFARE R NEW DATA FILE
CFDRTE AWM OLD DRTR FILE
CLYIST AW OLD DRTH FILE T

Enter a u. The Computer will ask

FOF WHICH PROGRAM WERE THE DRTH FPREPRRED:

1 = DESCRIF. STAT. / FREG. DISTR. / HISTOGRAM

2 = CORF. & LIN REGR.  MATCHED PRS / TIME SERIES
T = ANALYSIS OF YARIANCE

4 = MULTIFLE FEGRESSION T

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

HOW MAMY DRTA ELEMENTS RRE TO BE REMOMED 7 _

If you will only be adding elements to the old file, orif 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 HISTOGRANMI. the file is a single type data
file, and each data value is a data element. 1t 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 1V for one subject.

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

LIST THE CATA ELEMENTS TO BE REMOVED.




P

(¥4

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 CLIZXR) and list the data file to obtain the data
element number(s). Enter one element number after each question
mark. :

The Computer will display the message
INSERT DRTA TAFE - ZET Ta “PLRYS - HIT EMTER ¥ _

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
EMIT]. 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 ot 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).

The Computer will ask

DO YOU WANT TO RDD ANY MEW DRTA ELEMENTS - OY2ES OR CHO 7.

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

If you enter u Y. the Computer will decide what type of data
file is being updated and will request the new data elements
as follows:

e [orsingle type data (files prepared for DESCRIPTIVE
STATISTICS. FREQUENCY DISTRIBUTION. or
HISTOGRAM) the Computer will display

BESIN ENTERING YOUR NEW DRTA ELEMENTS.
STGHRL END OF HEM DRTAR WITH @

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

(Skip to instruction #6)

17
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® For paired type data (files prepared for CORRELATION &
LINEAR REGRESSION, T-TEST FOR MATCHED PAIRS,
or TIME SERIES ANALYSIS) the Computer will display

BEGIH EMTERING YOUR NEW DATR PRIFS 6090
SIGMAL END OF HEW DRTA WITH & 0@

Enter yvour 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 the last new data pair has been entered. type and

enter @,@ (two ‘‘at” symbols, separated by a comma).

(Skip to instruction #6)

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

HUMBEER OF NEW DRTA ELEMEMTS FOR GROUP # 1 7_

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

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

BEGIN ENTERIMG THE MEW DHTH FOR GROUF #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 tor the number of
groups found on the old data file. then the Computer will
display

HIT ENTER TO CONTINUE ¥_

Press A3 . (Now skip to instruction #6.)
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¢ bFor multiple regression type data (files prepared for
MULTIPLE LINEAR REGRESSION) the Computer will
display

BEGIMN ENTERIHNG YOUR NEM GATH
SIGMAL EMD OF NEW DRTA BY ENTERING @ FOR THE [ YRLUE
SHBJECT 4

D W

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

O

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 I1Vs
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 @ (Uat” symbol) instead ot a duta value.

NOTL: The nunber 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 datu elements added) and ask

MAME FOR THE NEW DRTH FILE 7.
Enter an alphanumeric name which describes the data tile being

prepared. Try to keep the name short tabbreviate if necessary).
Do not use commas in the file name.

7. The message
INZERT R BLAME. THFE - SET TO “FECORD - RIT ENTER v_

will be displayed. Insert a tape into the cassette recorder (into
recorder =-1 if you are using a dual cassette svstem) and press
- Don’t forget to cue’ tapes which have plastic
leaders! The data tile will be recorded on tape while the
Computer displavs

WEITIMG DRTH TO TRPE.
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Listing a Data File

1.

G

Load [hL program into the TRS-80. Type RUN and press L]
The Computer will reply

THIS FPROGRAM 15 BEING RUN T
CPOREFRRE A ONEW DRTH FILE
CUPFDRTE AN OLD DRTH FILE
CLOIST AN QLD DRTR FILE .

Enter un L. The Computer will ask.
LIST DRTH FILE ON LINE PRINTER - OY2ES OF N0 7.

It vou h: ave a Line Printer and desire a permanent copy of the
file listing. enter a Y. otherwise enter an N.

The Computer will display
INSERT DHTH THFE - SET TO "FLAY" - HIT ENTER 7_

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

NOTE: Single. paired. ANOV A, and multiple regression file
tvpes 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 LISTIMG 7_
or
TUEN ON YOUR FRINTER - HIT ENTER TO BEGIM LISTIHG 7.

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

LATET DATH AGHIN OF CEXND PROGRAM T

Enter an L or an E uas appropriate.
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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.
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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

¢ Handles data files for all ASA data analysis programs (single,
paired, ANOVA, and multiple regression type data)

e Preparation of new data files

® Automatically assigns file type code

e Correction and updating of any type ASA data file

o Copies data files

e Lists data files

® QOptional file listing on Line Printer
Limitations

e Maximum data set size is limited only by the space available

~on TRS-80 Mini Disk drives.

e 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.

¢ 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 loaded and run
only under DISK BASIC. To load the program, type cMD**T*, then
use the CLOAD command.

R ,
S}
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Preparing a New Data File

to
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Load the program into the TRS-80. Type RUN and press
[ MR3 - The Computer will reply

THIS PROGERM 15 BEING RUW TO:
cFAREFHRE B ONEW DRTH FILE
ANFRPATE AN OLE DRTH FILE
CcLAIST AN OLD DHTR FILE ER.

Enter a P. The Computer will ask
WHAT WILL BE THE MAME OF THE HEW OATH FILE * _

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

FOR WHICH PROGEAM WILL THE DRTR BE PREPRRED-

PESCRIF. STAT. © FREG DISTR. ~ HISTOORHAM

CORR. & LIN REGR. / MRTCHED FPRS. S TIME SERIES
ANRLY SIS OF YRETANCE

MULTIFLE REGRESZION .

PR PRI I N

oo

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 If youentera 1, the following message will appear on the
screen:

BEGIN ENTERING YOUR DATH ELEMENTS.
SIGHAL END OF DATA 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 DHTH COUNT = W DATH ELEMENTS,

(Now skip to instruction #5)
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e If youentera 2, the following message will appear on the
screen:

BEGIN EHTERING YOUR DRTR PRIES (X%
SIGHAL END OF DRTR 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
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 tollows:

HEW DATH COUNT - M 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 #3)
e [f youentera 3, the Computer will ask
HOW MANY GROUPS <2 TO S OHLYY -

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

BEGIM EMTERING THE CGATH FOR GROUP # 1
SIGHAL END OF DATH WITH @

rd

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

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

MEW DHTH COUNT = N DRATA ELEMENTS.
CHLL GROUFS COMBINED

(Now skip to instruction #5)
If you enter a 4. the Computer will ask
R PRNY THDEFENDENT WARIAELES <1 TO 5 OHLY» 2

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 DRTA

SIGHAL ENMD OF DATA BY ENTERING @ FOR THE DY WALUE
SUBJECT 1

oY 7l

Enter the value on the dependent variable for Subject #1,
after the question mark. The Computer will then display
1 7.

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 tollows:

HEW DRTH COUNT = W DATA ELEMENTE.
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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 betfore entering your next data value.

Updating an Old Data File

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

THIS PROGEAM 15 BEING RUN TO:
CPAREPHRE A NEM DRTH FILE
CAFDRTE AW GLD ORTAR FILE
cLalsT H CLD DHTA FILE Yo

2. Entera u. The Compuer will ask

WHHT IZ THE MNAME OF THE OLL DRTA FILE 7 _

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

LSORYE OLD FILE OR CRMEMOVE OLD FILE FROM DISE 7 _
4. Enter an s if you still need the old data file, other;vise enter an
R to Kill the old file and free extra space on disk. The Computer

will ask )

HHRT WILi BE THE WRME OF THE UPDRTED [DARTA FILE = _

wn

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

FOR HHICH PROGRAM WERE THE DATA FREFRRED:

1 = DESCRIF STRT. ~ FREG. OISTR. ~ HISTOGRAM

&= CORR. & LIM REGR.  MATCHED PRS. © TIME SERIES
I o= ANALYSIS OF VRRIAMCE

4 = MULTIFLE REGRESSINM .




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

HOW MANY DATH ELEMENTZ RRE TO BE REMOYED ™ .

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 e. 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 y 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 YO WANT TO ADD ANY HEW DATA ELEMENTS - OY2ES OR oMX0 2 _
]
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If you do not want to add new data elements to the file (thatis,
you are copying a data file or just removing elements), enter an
N and skip to instruction #9.

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

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

BEGIN EMTERING YOUR MEM DATA ELEMEMTS.
SIGNAL END OF NEW DATA WITH @

7

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 NEW DRTAR PRIRS <X, Y.
SIGHAL END OF NEW DRTA 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 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

BEGIN ENTERING YOUR HEW DRTA
SIGHAL END 0OF MEW DATR BY ENTERING @ FOR THE OY YALUE
SUBJECT 1

o7




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

M 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 Vs
will be between 1 and 5 and will agree with the number of I'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)
8.  The Computer will ask
HEW DRTH FOR GROUF 1 - (Y3ES OR CNxD 2

If you are copying a file, or do not wish to add new data
elements to Group 1, enter an N. Otherwise entera Y .

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 EWTERING THE MEW DATR FOR GREOUE #1
SIGNAL END OF DRTA WITH @

Enter the first new data value tor 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 tor Group
1 have been entered, type and enter an @ . The Computer will
display the new data count for that group. The entire new data
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sequence above will be repeated for the number of groups
found on the old data file: then the Computer will display

HIT EMTER TO CONTIHUE 7

Press {30134

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 RUN and press [1u143d) .
The Computer will reply
THIS PROGRAM 1% BEING R Too

CPOREPARE A MEW DATA FILE
CUMPDATE AW QLD DATR FILE
CLIST AW OLD DRTH FILE 7

2.  Enter an L. The Computer will ask
WHAT IS THE MAME OF THE OLD DATH FILE 7 -
Enter the exact name of the file to be listed. The computer will
ask,
LIST DATA FILE oM LIME FRINTER - <¥)ES OR CHOO 7 _

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

file listing, enter a Y, otherwise enter an N.

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 ot data elements read from the data file will be
displayed, followed by the message

HIT ENTER TO BEGIW LISTIMG 7 _
or

TURM OM YOUR PRINTER - HIT ENTER TO BEGIM LISTING 7 .




' —

Turn on your Printer. it applicable. and press AREE] . The data
file will begin listing on the video screcn tand printer). The
listing may be stopped for viewing by stimply 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

L IET DRTA AGRIN OF CEXML PROGREAM

Enter an L or an € as appropriate,

Sample Run (updating an ANOV A disk file)
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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
tile 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 ( ) entered
the same data element more than once. You may cancel the update
by pressing (IR 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 KILL "SCRATCH/ASA". The
Computer will either remove the scratch file or display 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 Output 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 RUN and press LA0idd .

The Computer will ask
WHAT IS THE TOTAL POPLLATION SIZE =2 .

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

WHAT SIZE SAMPLE DO YOU DESIRE 7 -

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

SAMPLING PROCEDURES RYAILRELE:
1=ZRMFLING WITH REPLACEMENT
SECAMPLING MITHOUT REFLACEMENT — WHIZH 7 _

4, Select a procedure and enter the appropriate value. If you enter
a 1, each member of the total group can be selected as a
member of the sample more than once, The Computer will ask

LIST SAMFLE DATA ELEMENT HUMBERS ON FRINTER — (YOES OR oMM 7
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Enter a Y if you have a Line Printer and want a permanent list
of the selected element numbers. Otherwise, enter an N.

The Computer will reply
COMPUTER AT WORE - PLEAZE BE FPRTIEMT.

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 vour sample data. If
vour sample is larger than 48, the Computer will stop listing
numbers as it fills the screen, and will display

HIT EMTER Tt CONTINUE LIST = _

When vou have copied the element numbers from the screen,

OSSN ENTER B

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

SELECT AWOTHER SHMPLE - YRS OR OWOD 2

Enter a Y or an N.




N

Sample Run

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.




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, minimuin, 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)

e OQutput formatted at 82" x 11" on Line Printer

How to Run Descriptive Statistics

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

HOW WILL DHTR BE ENTERED ~ <EDEYEBORRD CT@RFE OR cDiIzi

£

Answer K, T, or D depending on 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.

If you entered a K, skip to instruction #4.

The Computer will ask

SFECIAL INPUT FILE TYFE - Y3ES OR o0 %
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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 N and skip to instruc-
tion #4. If the file was prepared for any other ASA program
enteray.

If you enter a Y, the computer will ask,

WHICH TYFE ¢i=CORRELARTION ¢ MATCHED PRIRS T/ TIME SERIES.
Z=AHALYSIS OF YARIANCE, Z=MULTIFLE REGRESSIONG ¥ _

Depending on whether you entera 1, 2, or 3, the Computer
will display,

WHICH VARIABLE <i=x, 2=%> 7 _
‘ or
WHICH GROUP <1 - 5 QHLY? 7 -
or
WHICH YARIAELE c@=0v, 1=Iv#i, 2=Iv#2 . . . S=I¥#32 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.
4. The Computer will ask,
WHAT IS THE NAME OF YOUR WARIABLE 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 Y5 The Computer
will display,

DISFLAY RESULTS OM LINE PRINTER - (YJES OR (HOO ¥
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5. Enter a Y if you have a printer and desire a permanent record of
the program output. Otherwise enter an N.

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

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

BEGIN ENTERIMNG YOUR DRTH
SIGHAL END OF DHTR WITH @ CAT SYMBOLY 2 .

Type your first data value, after the question mark and hit
AT . Another question mark will appear. Continue to
enter the remaining data values, then enter @.

(Skip to instruction #7)

e Ifyouentera T atinstruction #2, the Computer will
reply

INSERT DATA 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 EYIE;) . 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.

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

TURN OH YOUR PRINTER - HIT ENTER 7 -
Make sure your Printer is turned on, then press [ 0434} -

8.  After the results of the program have been displayed (and
printed, if applicable) the Computer will ask
WRNT T RUN ANOTHER SET OF DRTR - (Y2ES OR (HXO 7

Respond by entering a Y or an N.
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Sample Run
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Messages and Special Considerations

FILE NOT FOUND IN 790 means that the data file referenced at
mmstruction #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 KILL "SCRATCH/ASA*. 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 Label values limited to 6 characters (see note in Special
Considerations section)

How to Run Histogram

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

ROk WILL DATA BE ENTERED - ckGEYEOARL C(THAPE OR cDMISK Y -
or

HOM WILL DRTA BE ENTERED - CEOXEYBORRD OR (TAHFE 7 -
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2 Answer K. T or D, according to the type of input device vou will
be using. If you answer K skip to instruction #5.

If you enter a D 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
SPECTAL IMFUT FILE TYFE - <¥IES OR OHOG 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 N and skip to
instruction #5. Othierwise, entera Y .

If you enter a Y the Computer will ask

WHICH TYPE ¢i=CORRELATION / MATCHED PRIRS T /4 TIME SERIES.
, ZEANALYSIS OF YARIAWCE, Z=MULTIFLE REGRESSIOND 7

Depending on whether you enter a 1, 2 or 3, the Computer will
ask

WHICH WARIRELE <i=H. 2=Y» 7 _
or
WHICH GROUP (1 — 5 OHLY: 7 _
or
WHICH YARIAELE <=0V, 1=Iv41, z=Iv#z . . . S=IVH52 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 IS THE NAME OF YOUR VARRIRBLE 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 Line Printer, if used. You may simply press

IEE3;] to save time.
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6. The Computer’s next action depends on your response at
instruction #2 (input device). '

e If you entered a p at instruction #2, skip to instruction #7.
e If youentered a K at instruction #2, the Computer will
display

BEGIM ENTERING YOUR DHTH.
SIGMAL EHC OF CRTH WITH @ CRT SYMEOLS.

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

(Now skip to instruction #7)

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

INSERT DRTAR TRFE — SET TO PLAY - RIT 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. The Computer willidisplay the number of data elements,
minimum data value, and maximum data value and ask

HOW MANY INTERVALS FOR HISTOGRAM <1 THROUGH 85 7 _

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

LIMITS SET BY - (DSER OR CCOLOMPUTER 2 _
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 a U to set the interval limits yourself. The Computer
will ask

WHAT 19 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

WHAT 1% THE TOF LIMIT FOR THE HISTOGRAM 2

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:
MOEW TMTERVALS. oP2RINT HISTOGRAM, OF CEXRD PROGERM 7 _
10. Enter an N to reconstruct the histogram, a P to print the
displayed histogram on the Line Printer, or an € to end the

program.

e If you enter an N, go to instruction #7.
e If you enter a P, the Computer will display,

TURM OH YOUR PRINTER -~ HIT EMTER 7 -

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

CNOEM INTERVALS, <FPIRINT HISTOGRAM, OR CEXND PROGEAM ¢ _
(Now go to instruction #10)
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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 etfect on the operation of the program. but all
values are rounded to one decimal place.

i
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For example. a researcher studving income, might input each
subject’s income in “thousands of dollars™ tan income of
$135.000.00 would be input as 13, an income of §11.450.00
as 11.45 ete.). The resulting histogram would present the
data as “thousands of dollars of income.” Coding can also

be used 1o 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 vour
diskette. Enter KILL "SCRATCH/ASA'". The Computer will
either remove the file. or display FILE NOT FOUND.
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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

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

e Print option may be selected each time table is reconstructed

e Line Printer output formatted at 8% x 117

Limitations

e 10 intervals maximum

i

How to Run Frequency Distribution

1. Load the program into the TRS-80. Type RUN and press {34l
The Computer will reply

HOW WILL DATA BE EMTERED - CHRIEYBORRC CTHAFE OR CDXISK 7 o

or

HOW MILL DATA BE ENTERED - (KIEYEORRD QR CTOHFE ¥ _
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Answer K, T or D according to the type of input device you will
be using. If you answer K 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
SFECIAL INFUT FILE TYPE - <¥ES OR (NOO 7

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

FREQUENCY DISTRIBUTION) enter an ‘N and skip to
instruction #5. Otherwise enter a 7y .

If you enter a'Y the Compute} will ask

WHICH TWFE ¢1=CORRELATION / MATCHED PRIRS T / TIME SERIES,
Z=ANALYSIS OF YARIANCE. 3=MULTIFLE REGRESSICNY 2 _

Depending on whether you entera 1, 2 or 3, the Computer will
ask

WHICH YARIRBLE ¢i=g. 2=Yr 7
or
WHICH GROUP ©1 - S QHLY? 7 -
or
WHICH YARIAEBLE (@=0v, 1=Iv#1. z=1W42 . . . S=IV430 7 -

4. Enter the number corresponding to the variable or group for
which a frequency distribiution 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.

5. The Computer will ask

WHAT IS THE MAME OF YOUR YARIRBLE 7

X
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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.

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

e If you entered a D at instruction #2, skip to instruction #7.
e If you entered a K at instruction #2, the Computer will
display

BEGIN EMTERING YOUR DRTH.
SIGHALVEWD OF DATAR WITH @ CAT SYMBEOLY.

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

(Now skip to instruction #7)

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

IMSERT DRTA TAFE - SET TO PLAY - 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.

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

HOW MAMY INTERVALS FOR DISTRIBUTION <1 THROUGH 18> 7 _

Enter the number of intervals you want the distribution table

to contain. The Computer will reply

LIMITS SET BY - (UXSER QR CCOHOMPUTER 7 -

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 Entera U to set the interval limits yourself. The Computer
will ask '

WHAT IS THE LOWER LIMIT FOR INTERMAL # 1 %

Enter the smallest value to be included in the first interval.

— The Computer will ask for the lower limit for each succeeding

interval. The-lmitvalue entered for each interval must be
larger than the last limit that was entereds Hyou 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

WHAT 1% 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: -

SUT IO, OR CESND PROGRAM

CHAEW IMTERMALS, CFORIHN
~rferan N to reconstruct the table, a P to print the displayed
distribution table on the Line Printer, or an E to end the program.

e If you enter an N, go to instruction #7.
e [f you enter a P, the Computer will display

TURH OM YOUR PRINTER - HIT ENTER




and then display

11. Press EYEEE. The Computer will print the distribution table

CHOEM INTERWALS, wFIRINT DISTRIBUTION, OR CEXMD PROGRAM

(Now go to instruction =10)

Samplé Run

5
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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.

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 tor examples.

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 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

Limitations

How to Run Analysis of Variance

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

2

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

e Maximum of five (5) groups

The Computer will reply

HOW WILL DRTH BE ENTERED - CHIEWBORRD. CTIMAPE. OR <D2ISK 7

HOM WILL CATA BE ENTERED - KIEYEORRE OR (TXARFE ¥ _

Answer K, T or b according t

will be using.

If you enter 2 D, 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

or

o the type of input device you

TRS-80 TRSDOS/DISK BASIC Manual).

Instruction #6 contains further information concerning your

response to the above question.

The Computer will ask

HOMW MENRY GROURS o2 TO S ONLYY 7

Enter the number of groups or samples in the study. The

Computer will display

HAME OF GROUF & 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 OH LINE FRINTER - (YOES OR CMXQ 7

5. Entera Y if you have a printer and desire a permanent record of
the analysis of variance results. Otherwise, enter an N. -

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

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

BEGIN ENTERING THE DRTHA FOR GROUF # 1
SIGNAL END OF DRTAR WITH ® (RT 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 [f youentered a T at instruction #2, the Computer will
display,

INSERT DATH TAFE - SET TO PLAY - 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

TUREM ON PREINTER - HIT ENTER 7

Tum on your printer and press [YR{T3}.




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

The Computer will then display

CHIROUP STRTISTICE, JHINOYA THRELE. OR CEIND PROGRARM

9. Enter a G 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 E 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.
Enter KILL "SCRATCH/ASA'. The Computer will either
remove the scratch file or display FILE NOT FOUND.
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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 ot freedom: ¢ ratio; and a
probability estimate.

A ¢ test for independent samples can be obtained tfor 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 827 x 11~

How to Run T-Test for Matched Pairs

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

HOW WILL DRTH EfE ENTERED ~ CRIEYEORRD CTiAPE OR cDolzk 7
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2. Answer K, T or D depending on the type of input device you
will be using. )

If you enter a D. 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 vour
TRSDOS/DISK BASIC Manual).

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

The Computer will reply
GISPLAY RESULTS OM LIHE PRINTER - 'v‘ﬁ.'Ei;f- 1SN o 51 LI

3.  Entera vy if you have a printer and desire a permanent record
of the test results. Otherwise, enter an N. The Computer will
ask

WHHT I% THE MAME OF YARIRBLE = 7 _

4. 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,

WHRT 1% THE MRME OF YARIAGBLE ¥ » _

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

TEZT OF HYPOTHESIS vi=0OME-THILED, 2=TWO-THILED: 7 _

5. 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 2.

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

e [f youentered a D at instruction #2, skip to instruction #7.
e If youentered a K at instruction #2, the Computer will
respond

EEGIN ENTERING YOUR DATR FRIRS 4 Yo
SIGHARL EMC OF DARTH WITH @, @

7
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Type your first data pair, after the question mark (separate
the X and Y values with a comma) and hit EXMED. Another
question mark will appear. Continue entering the data pairs,
then type and enter @,@ after the last pair.

(Now skip to instruction #7)

e [f youentera T at instruction #2, the Computer will
respond,

INZERT DRTH TAFE - HIT ENWTER ¥ _

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 NG . 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.

7.  The Computer will display the results of the 1 test on the screen
and ask

WANT TO RUM ANOTHER SET OF DATA - CYXES OR OO0 Y o

Enter a Y or an N as appropriate.

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. S

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 KiLL *"SCRATCH/ASA". The Computer will either
remove the file or display FILE NOT FOUND.

73




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 827" x 11™)

How to Run Correlation & Linear Regression

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

HOW WILL DRTR BE ENTERED - (REJEYBORRD <THAFE OF CDOISE 7 _

1t

Answer K, T or D according to the type of input device you will
be using.

If you enter a o, 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 #5 contains further information concerning your
response to the above question.

The Computer will ask

DIZPLAY RESULTS OM LINE FRINTER - oYOES OR o0 7




o

3. Entera vy if 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
WHRT 15 THE NAME OF YRRIARBLE % 7 _

4. 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,

WHAT IS THE MAME OF WYRRIARELE ¥ 7 -

To save time you can reply to the above questions by simply
pressing [Akd44 but the variables will be unlabeled when the
results are displayed.

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

e [fyouentered a D at instruction #2, skip to instruction #7.
e If you entered a K at instruction #2, the Computer will reply

BEGIN ENTERIHG YOUR DRTR PRIRS iYL
SIGHNAL EWD OF DATH 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 If you entered a T at instruction #2, the Computer will reply

INSERT DATA TAPE - HIT ENTER 7 _
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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.

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

TURN OH PRINTER - HIT EMTER 7 _
Make sure your printer is turned on, then press [T1id:1 -

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

C1=FLOT, Z=FRECICT. I=STRTISTICS, 4=STOF. S=NEW RUND WHICH 7 _

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

e If youenter a 1 the Computer will ask

MANT REGRESSION LIME SHOWM C1=YES, 2=HOx 7 -

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 EWTER 7O CONTINUE 7

When you have finished viewing the scattergram, press [ 013} .
The Computer will again reply

C1=E 0T, I=PREDICT. I=STRTISTICS, 4=ST0F. S=HEM RUMD  HHICHY
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e [fyouentera 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 yvour data. The

predicted Y value will be displayed along with another o
question mark. When you want to stop predicting. enter-& in~ B

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, I=STATISTICES. 4=STOF, S=HEW RUND WHICH 7 _

e If you enter 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 or 5 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). T

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
a temporary scratch file may have been left on your diskette.
Enter KILL "SCRATCH/ASA". The Computer will either
remove the file or display FILE NOT FOUND.

CAUTION: If 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.




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 déviations, and
regression (equation) coefficients for each variable.

Features

¢ 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
moditied without re-creating the data file.

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

e OQOutput 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 RUN and press XL .
The Computer will reply

HOW WILL DATA BE ENTERED - CREYEOARD. <TAPE. OF <DIISK » _

[ 3]

Answer K, T or D according to the type of input device you will
be using.

If you enter a D 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 #5 contains more information concerning your
response to the above question.

The Computer will reply

DIZPLAY RESULTS ON LINE PRINTER - o¥3ES OR CHOO 7 _
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3. Entera v if you have a Printer and want a permanent record
of the program results. Otherwise, enter an N. The Computer
will ask

HOB MANY THDEFERDENT YARIABLES FOR THIS RUM o1-S 7 _

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

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

® Ifyouentered a T ora D at instruction #2, skip to
instruction #7.

e If youentered 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 ( upto 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 [RTA.
SIGNAL EMD OF DATA BY ENTERING @ FOR THE OV VALUE

SUBJECT # 1

[ v

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

vi?_

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 @ instead of a DV data value,

(Now skip to instruction #12.)"

7. Atinstruction #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).
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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
variables 1, 3 and 4. At instruction #4 you entered a 3.

The Computer will ask

WHICH Z IM75 FROM THE FILE WILL BE USED
CENTER COHE IV # RFTER EACH QUESTION MARED

FIRST 7 -

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

WHAT IS THE MRME OF THRT IV 7 -

9. 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 IR .

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 [V’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 IS THE WAME OF THE [ 7 _

10. Enter the name of the dependent variable.

e [f youentered a P at instruction #2 (input data on disk) skip
to instruction #12.

e [f youentered a T at instruction #2, the Computer will
display,

LOAD DATH TAFE - HIT ENTER * _

11. 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 ot the
data file will be displayed. Check the name ot the file to be
certain that the correct data are being read.
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12, 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

TURM OH FPINTER - HIT ENTER * _

~ Be sure your Printer is turned on, then press EYIEG.

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

CCOOEFFICIENTS OF (RMEGRESSION STATISTICS + _

14. Enter a ¢ 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 ratherthan 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)

Trend analysis statistics and plot (with or without trend line)
on Line Printer formatted at 8% x 11”7

Limitations
¢ Quarterly, monthly, and weekly data must be consecutive.

® Missing data must be handled according to the instructions
for entering time scries data (page 97). .

How to Run Time Series Analysis I

1.~ Load the program into the TRS-80. Type RUN and press [T
The Computer will ask

HOW WILL DATAR BE ENTERED ~ (KXEYEBOARD cTHAPE OR CDJISK 7 _

g

Answer K, T or D according to the type of input device you will
be using.

If you enter a D, 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.

“
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The Computer will display
TYFE OF OATH - CY2EARLY COOURRTERLY CROONTHLY CWMIEEKLY T _

Entery, @, Morw 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 LINE PRINTER - C¥3ES OF CHOO 3 -

Enter a Y 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
WHAT IS THE MAME OF WYARIABLE & 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 @R 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).

e If youentered a D at instruction #2, skip to instruction #7.

~ o Ifyouentered a K at instruction #2, the Computer will

reply

BEGIN ENTERING YOUR DESERVRTIONS ¢SEE MAMURL S
SIGNAL 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 XTI . Another question
mark will appear. Continue entering observations then type and
enter @,@ after the last observation.
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(Now skip to instruction #7)

e Ifyouentered a T at instruction #2, the Computer will
reply,

INSERT DATH 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 . 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.

[f you requested output on the Line Printer, the Computer will
display

TURM M YOUR FRINTER - HIT ENTER 7 -
Make sure your Printer is turned on then press [ Y] .

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

L1=PLOT. Z=PREDICT. Z=STRATISTICS, 4=STOP» WHICH 7 .

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

e [fyouentera 1, the Computer will ask

WHANT TREND LINE SHOWN (1=YES. Z=HO» 7 _

Enter a 1 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)

SHLES oximads BY YERR . . . HIT ENTER 7 -

When you have finished viewing the graph, press [V .
The Computer will again reply

CL=FLOT. 2=FREDICT. Z=STATISTICS, 4=STOP» WHICH ¥ -
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e If youentera 2, the Computer will display

ENTER ® 7O ST0OF FRELICTING

Enter the year for which you want a prediction tiade. 1t
you are using quarterly, monthly, or weekly data, the —_—
Computer will display '

J DURRTER 7 _
or
MONTH 7
or
WEEK 7 _
Enter the number corresponding to the desired quarter

(01-04), month (P1-12). or week (91-52). The predicted Y
value will be displayed along with another question mark.

s When you want to stop predicting, enter @ instead of a year.

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
CA=PLAOT, 2=F’EZEt'II21T.- ZEETATISTICS, 4=5T0OP) MHICH 7 _

e [f youenter a 3, the time series analysis statistics will be
displayed and the message above will reappear.

9. Run the program options as many times as you wish, then enter
a 4 or 5 as appropriate. Remember, the statistics and the plot
are only printed once on the Line Printer.
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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

he accurate. your data must contorm 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 tvpe the year,
followed by a comma und the measurement on the Y
variable. Examples tor consecutive and spaced vears follow:

Consecutive Spaced
? 1960,100.5 ? 1354,3
? 1961,106.8 ? 1955,4
? 1962,113.4 ? 196Jd,3
? 1963,199.3 ? 1965,2
? 09,8 ? 1978,2
? 4,3

=

—
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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 .Q1 through .04, immediately
following the year and before the comma. Months are
designated using the values .Q1 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 Il.

Quarterly Data Monthly Data  Weekly Data Daily Data

? 1958.82, 19 ? 1963.18,1 2 1977.58,-5 ? 1968.97,12.2
? 1958.03,12 ?2 1963.11,2 ? 1977.51,-3.6 ? 1968.98,14.6
? 1958.044,11.5 ? 1963.12,2 2 1977.52,-2.1 ? 1968.99,15.1
? 1959.81,16 . ? 1964.91,3 2 1978.¢91,-3 ?2 @,@

? 1959.¢02,18.2 ? 1964.82,5 2 1978.¢2,-5

? @e,@ ? @Q,e 2 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 ? 1976.96,106
July 1976 datamissing ? 1976.87,187.5
August 1976  Y=109 ? 1976.08,109

If you make a mistake while preparing a data file on tape or
disk. cither terminate the program (by pressing ) or,
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,
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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 doés 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 rathér 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 KILL "SCRATCH/ASA". 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 criticul value ot Z at the 5% level of
contidence 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 cach succceding 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 ot the TIME variable is
displayed for any time interval input.

'
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Time Series Analysis 11
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 centeréd moving averages are printed next to the later time
interval values.

Features

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

e Number of items comprising the moving average selected by
user

o Automatic centering of even-item moving averages

e Output 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 II

1. Load the program into the TRS-80. Type RUN and press EXRIED .

The Computer will ask

HOW WILL ORTA BE ENTERED — (KIEYBOARD «TOAPE OR (D2 IS 7
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Enter a K, T or b according to the type of input device you
will be using.

If you enter a D, 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

CSORSONAL THDEAES OF CMXOVING AVERAGES - MHICH * _
3.  Enter an s if you have quarterly or monthly data and are

running the program to obtain seasonal indexes. If you wam

movmg averages, enter-an M.

Depending on whether you enter an s or an M the Computer
will respond either

DRGURRTERLY, CMBONTHLY - WHICH ©* .
or
CYOEARLY. COOUARTERLY, <MIONTHLY. C(HXEFELY, <DMAILY - WHICH 7 _

4.  Enter ay if you have yearly data. a Q for quarterly, etc.

o [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)

MOVING 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 OM LINE FRINTER - OY2ES OF S0 7 _

7. Entera vy if you have a Line Printer and desirc a permanent
record of the program results. Otherwise enter an N.
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The Computer’s next action depends on your response at
instruction #2 (input device).

e If you entered a D at instruction # 2, skip to instruction #9.
e [f you entered a K at instruction #2, the Computer will reply

EEGIN EHTEF:ING YOUR OZERVRTIONS CSEE MANLARL Y.
SIGHAL EMD OF DRTH 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 IYIEa]. Another question
mark will appear. Continue entering observations; then type
and enter @, @ after the last observation.

(Now skip to instruction #9)

e [fvou entered a T at instruction #2, the Computer will reply
INSERT DHRTH THRPE - HIT ENTER ~ _

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 AMIZA. The Computer will begin reading your
data and the name of the data tile will appear on the screen.
Check the name of the file to be certain that the correct data
are being read.
If vou requested output on the Line Printer, the Computer will
display

TURM QM YOUR PRIMIER - HIT EWTER 7 _
Make sure your Printer is turned on, then press [y

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

e If vou 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

CHOEM RUM OF CEIMD PROGRAM ¥ _

Enter an N or an E as appropriate.
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e If vou are obtaining moving averages, the Computer will
displav the number of items comprising cach average. the
point of origin, and the message

HIT @ TO STRRT & ZTOF

Press @. The moving averages by vear. quarter, month,
week., or day will be listed on the screen and. if applicable,
on the Line Printer. Press @ to stop the histing at any time:
then press @ again to continue. After all the moving averages
have been listed. the Computer will display '

ST RAGRIN OF CEIND -FROGRAM & _

If you want to view the moving averages again (from the
beginning). enter an L. Otherwise enter an E. You may
terminate the program at any point during the listing by

pressing I

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
euidelines 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

? 1964,1908.5 ? 195¢,8

? 1961,106.8 ? 1955,4

? 1962,118.4 ? 1964,3

? 1963,189.3 ? 1965,2

? @e,e ? 1974,2
? @ r @

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 .@1 through .52,
days by .01 through .99.

NOTE: No more than 99 consecutive days may be tracked.
Daily data is used only for Time Series Analysis 11.

Quarterly Data  Monthly Data Weekly Data Daily Data
1958.92, 10

? ©? 1963.18,1 2 1977.59,-5 ? 1968.97,12.2
? 1958.¢3,12.. 2 1963.11,2 2 1977.51,-3.6 2 1968.98,14.6
? 1958.¢4,11.5 2 1963.12,2 2 1977.52,-2.1 2 1968.99,15.1
? 1959:81,16 ? 1964.91,3-2 1978.¢1,-3 .. 2 @,@

2 1959.092,18.2 .2 1964.82,5 .2 1978.42,-5

? @,@ 2 @,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 ? 1976.87,197.5
August 1976 Y=109 ? 1976.48,199

If you make a mistake while preparing a data file on tape or
disk, either terminate the program (by pressing ELITYA) or,
if you have already enteged 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.
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Messages and Special Considerations

FILE NOT FOUND IN 789 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,
a temporary scratch file may-have been left on your diskette.
Enter KiLL "SCRATCH/ASA". 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. Qutput 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

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

e Estimate of exact chance probability

e Line Printer output formatted at 8% x 117

Limitations

e Maximum of 8 rows and 8 columns
e Ifuser 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 RUN and press [EXHEE .

The Computer will reply

HOW MANY ROWS TN CONTIMGENCY THELE (1-33 7 _

t2

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

HOW MANY COLUMNS TN CONTINGENCY THELE (1-8) @ —

3. Input the number of columns and hit {23434 . The Computer
will display

EXPECTED FREQUENCIES CRUCULRTED BY - CCOHOMPUTER OF CUDSER 7
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If vou want to input expected frequencies based on previous
knowledge. research findings. etc. enter a U, otherwise enter a
C.

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

The Computer will reply

__DISPLAY RESULTS ON LINE PRINTER - O¥2ES OF CHoO T

Entera v it you have a Printer and want a permanent record of

the chi square results. W The Computer/ivill,,,_f -

display
EMTER THE OBSERMED FREGUENCY FOE CELL:

ROl 1
Cobdmbe L0

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 I, Column 2. After all the data for
Row | have been entered, the Computer will request the data
for Row 2, etc.

# If you entered a € at instruction #4, skip to instruction #8.
‘e If you entered a U at instruction #4, the Computer will reply
EHTER THE EAPECTED FREGUENCY FOR CELL:
FOM 1

ool 407 o

Enter the expected frequency data value for Row 1, Column I,
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.

The Computer will display
COMPUTER AT MORE - PLERSE BE PRTIENT

If you requested output on the Line Printer, the following
message will appé‘af-— R 7

- TURM OM YOUR FRINTER - HIT ENTER 7 _

—

Turn-your Printer on and press [3i04331.




—

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
COOBZERVED TRELE. CEJHPECTED TRELE. +COHI SQURRE RESULTS 7 o

11. Enter an © to obtain the contingency table of observed
frequencies, an E fo 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 approprate letter code.

To end the program press ELITYY .

:
vy

Sample Run
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| | CONTINGENCY TRBLE - EXPEC

: L €2 - CF 4
Rt 1833 17.59 22.33 16.74
| Rz 1341 2284 29.00 2175
. R3 1326 2258 28.67 2L

e

113




e
Messages and Special Considerations

EXPECTED FREQUENCY IN LAST CELL WAS LESS THAN 5. 1S
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

® paired type file contains 4 data elements (pairs)

e ANOVA type file contains 8 elements (which may include
one or more group separation symbols)
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s multiple regression type file contains the data for one subject
formatted as follows:

Position 1 = Dependent variable

Position 2 = Independent Variable #1

Position 3 =1.V. #2 (ora * if less than 2 [.V.s)
Position 4 = 1.V, #3 (ora * if less than 3 1.V.s)
Position 5 = 1.V. #4 (ora * if less than 4 1.V.s)
Position 6 = L.V. #5 (ora * if less than 5 1.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: ‘

| = 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 o |
o 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 [n single type data files each data record is simply one data -
element. The file terminates with the regular TRS-80 end-of-
file mark.

e [n paired type data files the first data record contains the X
value for the first pair — the second record theY 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 [n 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 [.V.). Thus, if the user is
building a data file for a study using 3 independent variables,
4 data records wxll 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-filé 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 DRTA FILE: HMOWR Z GRS

YALLE OF =
ELEMENT
ELEMEMT
ELEMENT
ELEMENT
ELEMENT
ELEMEMT
ELEMENT
ELEMEMNT
ELEMENT
ELEMEMT
ELEMEMNT

GROLE
G

T

i%i
L

R SRR N1 AR E R e

R RNl RN A
e E EE L E L X

i PRrPRPEPRPRRRER

ELEMENT # 11
ELEMERT o
ELEMEMT GROIUF T
ELETEMT iR 19
SR ]

ELEME
ELEME
ELEMENT

GROILE
IS

15

EE R RS EE R R R

HHHEHEFFEE

ELEMENT SRIDJUF i
ElbMENT SR 1z
ELEMEMT GRIJUFE t 1z

LIZTIMNG OF DATHR FILE: SRMFLE

I
L
r
m
|
s}
(=
<
i

IVEE TWHE IV IS
ELEMEMT # 1 = = * #:
ELEMEMT # = 3 4 + +
ELEPMEMNT # 3 “ = + +
ELEMEMT # 4 5 = + +
ELEMEMT # S = 7 + +
LISTING OF LDATA FILE: SAMPLE FAIRED DATA

WHLLIE OF = WHLLE OF Y

ELEMEMT # 1 1
ELEMENT # 2
ELEMENT # =
ELEMEMNT # 4
ELEMENT # =
ELELENT # e
ELEMEMNT # 7
ELEMENT #
ELEMEMT #
ELEFENT # 16
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Sample Printout from Disk Data Files

LLISTIMNG

ELEMENT
ELEMERNT

ELEMENT
ELEMENT
ELEFERT
ELEMENT
ELEMENT
ELEMERT

ELEMEMT
ELEMENT

LIZT It

ELEMENT
ELEMEMNT
ELEMENT
ELEMEMT
ELEMENT
ELEMEMNT
ELEMENT
ELEMENT
ELEMEMNT
ELEMEMNT
ELEMENT
ELEMENT
ELEMENT
ELEMEMT
ELEMENT
ELEMEMNT
ELEMERT
ELEMENT
ELEMERNT
ELEMENT
ELEMENT

LISTIMNG

ELEMENT
ELEMEMNT
ELEP
ELEMEMT
ELEMENT
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OF OHTH FILE: FHIRED AT

ALUE OF

TR EH
i

¥

k3

4 % 3 #

UF DHTH FILE: FIRC FL DT

WHLLIE OF

1
4
&
=
1
1

e N I

i

R E R O

Lad dod 1o Aed b T J

OF DATA FILE: ML RATAT

IWV#H1 IWHE

DR RN L
[ RRAH I S RN
w3 T il B b o

#* R H
el PI B

I

SHLUE OF Y
L

TWHE




Sample Printout from Random Sample

YOUR SAMPLE MWILL COMSIST OF MEARSUREMENTS
oM THE S5 DATA ELEMENTS HNUMBERED :

=14

Sample Printout from Descriptive Statistics

DE S CRIETIYE = TwA T 1 % T 1 2 =

Ly
I
T4
m
1
XN
i

W TAELE : WETGHT SHRMPLE

MELE STARTISTICES:

i

=
n

MERM = 1@ n FRMIGE = Gu

WRRIAMCE = FITH U = 1E
STDL DEY. = L6 4557 PRt T I = LK

UMETAZED ESTIMATES OF FOFULATIOM FARAMETERS:

WHEIHNCE =

ST DEW. = 1V

CATHR DISTRIBUTION ZOEFFICIENTES:

SKEMMESS = - «

PR T Oz LS = -1 Emgs
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Sample Printout from Historgram

FERECHLIERNTY
I

+
I
I
I
I
I
+
I
I
I
I
1
+
I
I
I
I
I
+
I
I
I
I
I
+
I
I
1
I
I
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Sample Printout from Frequency Distribution

F R E @ E MY I S TRIEBWOLTIOHN

CISTRIBUTION OF YARIABELE: SAMPLE RUM

IMTERMAL FREGLERCY FPERCEMNT CLUMULATIYE X

SZ, fmE T 45, @m 1 58 S8
45 R TO GiE WS 1 R 16 &
SIS T fosls R At ] £ [S I ] R RGN
sS4, Pas T S, FHa3 5] ) [ I 168, &
S S@a Ta SV 433 L Z|. o\ e B 5
S7.SaE T S8 Eea E) ZEL 3 o] M)
L G TIO = 15 3 a5 8
[ T [ R k] s 15 8 =] S ]
SEL e TO [ R s R = 1 & LG I |
[ Ruls] T 2 16 8@ LEER, &
T O T AL b 1EAEL B
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Sample Printout from Analysis of Variance

AMALYS IS 0OF YARRIANCE
SUMMARY TAEBLE
SOLURCE =5 DF MS
ToOTRL 2251, 25 s ]
o d
EETLEEN 195, @43 = €5, I4T7
WITHIN 2155 2 17 125, TF7
F—RATIO =  S15455
DEGREES 0QF FREEDOM = = & 17

PROBABRILITY OF CHAMCE = 0 &21

GROUF STATISTICS

GROUP 2] MERAM . D
TREATMENT A S 1. & 7. Tev4d
TREATMENT B =) =9~ 135 1262
TREATMENT C =3 <0 8 1@ 3537
MO TREATMENT S 14. 4 3. 2087V
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Sample Printout from T-Test

VAR IABLE W HE TiGHT WHREIABLE 7 WE TGHT

MEFAM OF # = 71 MEMH OF 9

[
3
L
px
ay

= be aF

]
[
-4
L)
s
T
i

= [ OF W 18, GRET

i
P
T

= E. MEAMN =

=B, MEAN = D 4

HUMEBER OF PARIRZ M = 18

CORRELATION OF W WMITH 7 ok = & VS

CIFFERENCE SMEFAM & — FEAN T2 R I B ]

DEGREES OF FREEDOM CDED = 9

T—-RATIO FOR THE DIFFEREMCE

PROBASILITY ¢ 1 TRILED TEST: 2N

]

=
&
b
i)
P
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Sample Printout from Correlation & Linear Regression

CoORRELARTIOHN & LI MNEHAER FEGRESSTIOHN

YARIAREBLE ¥ MATHEMATICS WHARIAEBLE Y FRERDING

MERM OF ¥ = 71 MERM OF &% = 196 5
. aF = 1. Viigd S0 OF ¥ = ds 4337
HUMEBER OF FRIRS (MY = 1a

CORRELATION COEFFICIENT dR>» =

DEGREES OF FREEDOM CDF2 = 8

SLOFE <M» OF REGREZSION LIME = 7. 17005

¥ INTERCEFT <E> FOR THE LIME =
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Sample Printout from Multiple Linear Regression

L R T TR S A o e I L R S B

[N S S T O T A N TS T A0 O S T O I A OVE S RS R W
[T o S T O o O T S it Y O T O W R T oo e M W T
STHRL AL EF e B LIMHTE
FEGRED DS Diltd S WIS NHRE S

[ S RIS ARG AN R

[ S VU T I S
—REFTIO O CRE
. = 0E
SRk AL TTY L
HLMEER OF DF
HLUMEBER OF ITHDE

R TABLES = on

HIMING
JREES AGE

Lt PUAT I AT T
fatd F b TR
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Sample Printout from Time Series Analysis I

T InmE SERIE = AMNHLAY SIS 1

TE=T FOR TRENL o2 = | mlassl ThREHD LINE Briisi oy

I - - I CE S PR S
Wk LHMCE HCCOUH TED FUR LRIOIM: 159 - PMunie L
s w0 oAl TIME UHI L MORTH

[ S g

G et +

Al
-

2

Y3 vkt ER

bt e b e
%
B

——
*
+
+

SRR
*
kY
e

SRR TE LS + + +

TR R EX.

—

RIS RN R =k
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Sample Printout from Time Series Analysis II

ITHLE S # G Ch

[N R ]

FlostH #oraR T HS LSED

JAEM =
FEE. =
FiREL =y

HFEFETL
P

TUE =
RIS =

HIIG,

L PUIRHTTH MOWIMG A HIGE
ORIGIM = .THM, 1A

MLG.
[ S

FrFR T
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GUARARTER
IR TER
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QUARTER

LN
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Sample Printout from Chi Square Analysis

MUMEBER OF ROWES I CONTINGERCY  THELE =
MHLUIMEER OF GOl LMz T CORT ITRMGERCY THELE = 1

TOTAL HUMEER OF OEZERSWHETICONS CALL CELLSD

I

1

HIUMEER OF ESFECTED FREQUENDIES LEZS THAMN S = =

CHI =SRURRE = =

DEGREEZ OF FREECOM = v

D

FREOEAREBILITY OF CHANCE B 2EZ6l

CONMTIMGENDY TRELE — OBSEFR FREOUERCTIES

COMTIMGENGY TRELE — EXFECTED FREQUEMDIES

(s

X

|

-
MU

M XX
QAR AN

bifpbhph

LA I O I B )

poly
[l
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TERMS AND CONDITIONS OF SALE AND LICENSE OF RADIO SHACK COMPUTER EQUIPMENT AND SOFTWARE
PURCHASED FROM A RADIO SHACK COMPANY-OWNED COMPUTER CENTER, RETAIL STORE OR FROM A
RADIO SHACK FRANCHISEE OR DEALER AT iTS AUTHORIZED LOCATION

LIMITED WARRANTY
CUSTOMER OBLIGATIONS

A.  CUSTOMER assumes full responsibility that this Radio Shack computer hardware purchased (the “Equipment”). and any copies of Radio
Shack software included with the Equipment orf licensed separately (the “Software”’) meets the specifications. capacity, capabilities,
versatility, and other requirements of CUSTOMER.

CUSTOMER assumes full responsibility for the condition and effectiveness of the operating environment in which the Equipment and Software
are to function, and for its installiation.

RADIO SHACK LIMITED WARRANTIES AND CONDITIONS OF SALE

A.  For a period of ninety (90) calendar days from the date of the Radio Shack sales document recerved upon purchase of the Equipment. RADIO
SHACK warrants to the onginal CUSTOMER that the Equipment and the medium upon which the Software 1S stored is free from manufacturing
defects. THIS WARRANTY IS ONLY APPLICABLE TO PURCHASES OF RADIO SHACK EQUIPMENT BY THE ORIGINAL CUSTOMER FROM
RADIQ SHACK COMPANY-OWNED COMPUTER CENTERS, RETAIL STORES AND FROM RADIO SHACK FRANCHISEES AND DEALERS AT ITS
AUTHORIZED LOCATION. The warranty is void if the Equipment's case or cabinet has been opened. of if the Equipment or Software has been
subjected to improper or abnormal use. If a manufacturing defect is discovered during the stated warranty period. the defective Equipment
mus! be returned to a Radio Shack Computer Center. a Radio Shack retail store, participating Radio Shack franchisee or Radio Shack dealer
for repair. along with a copy of the sales document or lease agreement The original CUSTOMER'S sole and exclusive remedy i the event of
a defect is limited to the correction of the defect by repair, replacement. or refund of the purchase price. at RADIO SHACK'S election and sole
expense. RADIO SHACK has no obligation to repiace or repatr expendable items
RADIO SHACK makes no warranty as to the design. capabiiity. capacity. or suitability for use of the Software, except as provided in this
paragraph. Software is licensed on an “AS 1S basis. without warranty. The onginal CUSTOMER'S exciusive remedy. in the event of a
Software manufacturing defect, is its repair or repiacement within thirty (30} calendar days of the date of the Radio Shack sales document
received upon license of the Software. The defective Software shali be returned to a Radio Shack Computer Center. a Radio Shack reta store,
participating Radiwo Shack franchisee or Radio Shack dealer along with the saies document

C.  Except as provided herein no employee, agent, franchisee, dealer or other person is authorized to give any warranties of any nature on behalf
of RADIO SHACK.

D.  Except as provided herein, RADIO SHACK MAKES NO WARRANTIES. INCLUDING WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE.

E. Some states do not allow limitations on how long an implied warranty fasts. so the above limitation(s) may not apply to CUSTOMER.

LIMITATION OF LIABILITY

A, EXCEPT AS PROVIDED HEREIN. 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
“EQUIPMENT" OR *'SOFTWARE" SOLD. LEASED. LICENSED OR FURNISHED BY RADIO SHACK. INCLUDING. BUT NOT LIMITED TO, ANY
INTERRUPTION OF SERVICE. LOSS OF BUSINESS QR ANTICIPATORY PROFITS OR CONSEQUENTIAL DAMAGES RESULTING FROM THE
USE OR OPERATION OF THE “EQU!PMENT " OR “SOFTWARE". IN NO EVENT SHALL RADIO SHACK BE LIABLE FOR L0OSS OF PROFITS. OR
ANY INDIRECT, SPECIAL. OR CONSEQUENTIAL DAMAGES ARISING QUT OF ANY BREACH OF THIS WARRANTY OR IN ANY MANNER
ARISING OUT OF OR CONNECTED WITH THE SALE. LEASE, LICENSE, USE OR ANTICIPATED USE OF THE "EQUIPMENT” OR “SOFTWARE".

NOTWITHSTANDING THE ABOVE LIMITATIONS AND WARRANTIES, RADIO SHACK'S LIABILITY HEREUNDER FOR DAMAGES INCURRED BY
CUSTOMER OR OTHERS SHALL NOT EXCEED THE AMOUNT PAID BY CUSTOMER FOR THE PARTICULAR “EQUIPMENT" OR “SOFTWARE"
INVOLVED.

RADIO SHACK shall not be liable for any damages caused by delay in delivering or furnishing Equipment and or Software

No action ansing out of any claimed breach of this Warranty or transactions under this Warranty may be brought more than two (2) years
after the cause of action has accrued or more than four (4) years atter the date of the Radio Shack sales document for the Equipment or
Software. whichever first occurs.

Some states do not allow the limitation or exclusion of incidental or consequential damages, so the above himitation{s) or exclusion(s) may
not apply to CUSTOMER.

RADIO SHACK SOFTWARE LICENSE

RADIO SHACK grants to CUSTOMER a non-exclusive, paid-up license to use the RADIQ SHACK Software on one computer, subject to the following
provisions:
. Except as otherwise provided in this Software License, applicable copyright laws shall apply to the Software.
Title to the medium on which the Software s recorged (cassette and or diskette) or stored (ROM) is transterred to CUSTOMER, but not title to
the Scftware.
CUSTOMER may use Software on one host computer and access that Software through one or more terminals it the Software permits this
tunction
CUSTOMER shall not use, make. manufacture, or reproduce copies of Software except for use on one computer and as is specifically
provided In this Software License. Customer is expressly prohibited from disassembling the Software
CUSTOMER is permitted to make additional copies of the Software only for backup or archival purposes or if additional copies are required 1n
the operation of one computer with the Software, but only to the extent the Software allows a backup copy to be made. However, for
TRSDOS Software. CUSTOMER is permitted to make a limited number of additionat copies for CUSTOMER'S own use.
CUSTOMER may reseil or distribute unmodified copies of the Software provided CUSTOMER has purchased one copy of the Software for each
one soid or distnbuted. The provisions of this Software License shalt aiso be applicable to third parties receiving copies of the Software from
CUSTOMER.
G.  All copyright notices shall be retained on all copies of the Software

APPLICABILITY OF WARRANTY

A The terms and condrtions of this Warranty are applicable as between RADIO SHACK and CUSTOMER 1o either a sale of the Equipment and or
Software License to CUSTOMER or 10 a transaction whereby RADIO SHACK seils or conveys such Equipment to a third party tor lease to
CUSTOMER
The hmitations of liability and Warranty prowisions herein shail inure to the benetit of RADIO SHACK. the author. owner and or hicensor of the
Software and any manutfacturer of the Equipment sold by RADIO SHACK

STATE LAW RIGHTS

The warranties granted herem give the original CUSTOMER specific legal nghts. and the original CUSTOMER may have other nghts which vary
from state to state.




