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Introduction

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

Description of the System

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

Tape Data Files Analysis of Variance

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

Frequency Distribution Chi Square Analysis

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

Data and Data Files

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

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



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

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

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

Some Words of Caution

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

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

The statistical procedures used in all of the ASA programs (except
MULTIPLE LINEAR REGRESSION and TIME SERIES
ANALYSIS) require that data values be actual measurements. That
is, the data values must not be codes referring to categories such as 1
for male, 2 for female, 1) for New York, 6 for California, nor
rankings such as 1 for first or largest, etc. Examples of valid data
include temperature, age, test or attitude scores, elapsed time, cost,
length, weight, miles-per-gallon, and numbers of people or objects,
etc. (statisticians call these interval scale measures). Data pairs for



TIME SERIES ANALYSIS consist of a code representing a time
interval (year, quarter, month, week, or day), followed by an interval
scale measurement on the Y variable. MULTIPLE LINEAR
REGRESSION allows coded independent variables, but the
dependent variable must be an interval scale measurement.

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

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

e The TAPE DATA FILES program stores all data values in
memory as strings. Unlike numerical values, which take a
predetermined amount of memory for storage (e.g., 2 bytes
for integers), the amount of memory needed to store a string
depends on how many characters the string contains. The
data set size limitations (stated in the TAPE DATA FILES
chapter) assumes an average data value length of 10
characters. You will be able to prepare larger data files by
representing very large or very small data values in
exponential form (e.g., .00000000PP12 as 1.2E-11,
5443200000000000 as 5.4432E15).

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

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

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



Loading the ASA Programs

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

If you are using DISK BASIC, the programs must be loaded with the
machine in DISK BASIC command mode (not in DOS). Be sure to
disable the real-time clock before attempting to load the program.
This is done by typing 1. To save time, you may want to
store the program on disk (explained in your TRSDOS/DISK BASIC
Manual).

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

Printing Program Results

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

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

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

Description of the Program

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

Features

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

Automatically assigns file type code

Assigns user-supplied file name

Correction and updating of any type ASA data file

Copies data files

Lists data files

Optional file listing on line printer

Limitations

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

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

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

11



Loading the Tape Data Files Program

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

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

Preparing a New Data File

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

THIS PROGREAM IS BEING RUN TO:
CPOREFRRE R OMEW DRTA FILE
CLBFDATE AW OLD DATA FILE
CLYIST AN OLD DHTR FILE T

FOR bHII H OPROGREAM WILL THF ORTR BE PREPRRED:

DESCRIP. STAT. FFEH DISTR. # HIS Tl'HSFHN

CORE. & LIN F.ELaF.. & MATCHED FRS. TiME SERIES
AMALYS IS OF YARIANCE

MULTIPLE REGREZSION Tl

B L pa X

I I A 1}

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



the following message will appear on the

e [f you enter
screen:

BEGIMN EMTERING YOUR DATAH ELEMEWTS
STGNAL EHMC OF DATA WITH @

7

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

HEW DHATA COUNT = W DRTA ELEMENTS

(Now skip to instruction #4)

screen:

BEGIN ENTERING YOUR DRTH PRIES CH Y3
SIGNAL END OF DARTAR 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:

NEW DRTH COUNT - M DRTH ELEMENTS.

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

(Now skip to instruction #4)

e [f you enter the Computer will ask,

HOW MANY GROUFPS 2 TO S ONLY» 7o

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

BEGIN ENTERING THE DRTA FOR GROUF # 4
SIGHNRL EMD OF DRTR WITH @

v

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

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

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

HEW DATA COUNT = M DATH ELEMENTS
CHLL GROUPS COMBIMED)

(Now skip to instruction #4)

If you enter a 4, the Computer will ask

HOW MAMY INDEFENDENT WRRIRBLES <1 TO 5 ONLYD 7.

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

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

BEGIN ENTERING YOUR DARTA.
SIGMAL END OF DATA BY ENTERING @ FOR THE DY WALUE.

SURJECT 1
Dy



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 IV1, IV2, etc. This information will
be necessary when running MULTIPLE LINEAR
REGRESSION, DESCRIPTIVE STATISTICS,
FREQUENCY DISTRIBUTION, or HISTOGRAM on
the data.

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

MEW DATH COUNT = N DATA ELEMENTS.
The Computer will ask

HAME FOR THE MEW DRTH FILE 7.

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

The message

INSERT A BLANK TRFE - SET TO “RECORD - HIT ENTER 7.
will be displayed. Insert a tape into the cassette recorder (into
recorder #-1 if you are using a dual cassette system) and press
Don’t forget to “‘cue” tapes which have plastic

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

WRITING DATA TO TAPE.

15



Updating an Old Data File
and press i

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

THIS PROGREAM IS BEING RUN TO:
CRPOREFARE A MEW DRTH FILE
CLPDARTE AW OLD DRATR FILE
CcL3I=T AWM OLD DRTA FILE T

2. Entera

FOR WHICH PROGRAM WERE THE DATA PREFHEED:

DESCRIP. STAT. A FREG. DISTR. / HISTOGREAM

CORR. & LIM REGRE. 7 MARTCHED FRZ. / TIME SERIES
AMALYSTS OF YRRIANCE

MULTIPLE REGRESSION T

B PO R

ooy #

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

HOlW MRNY DATH ELEMENTS ARE TGO BE REMOVED 7 L

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

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

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

LIST THE DATA ELEMENTS TO BE REMOVED.

16



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

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

mark.

4. The Computer will display the message
INSERT DRTH TAFE - SET To “FLAYY - HIT EMTER 7 _

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

5. The Computer will ask
[ Y00 WAKT TO ARE ANY HEW DATR ELEMENTS - OYIES OR MO 7o

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

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

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

BEGIN ENTERING YOUR MEW DATR ELEMENTS.
SIGHRL END OF HEW DRTA WITH &

Enter a new data value after the question mark. Another
question mark will appear. Continue entering data. After the

(“‘at” symbol).

(Skip to instruction #6)

.
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e For paired type data (files prepared for CORRELATION &

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

BEGIN ENTERING YOUR MNEW DATR PRIRS <X, YD
SIGNAL EWND OF NEW DATA WITH & @

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

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

(Skip to instruction #6)

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

HUMEER OF NEW DRTR ELEMENTS FOR GROUFP # 1 7.

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

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

BEGIN ENTERING THE MEW DATH FOR GROUP #i

4

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

HIT ENTER TO CONTINUE 7.

Press . (Now skip to instruction #6.)



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

BEGIN ENTERING YOUR MEW DRTH
SIGHAL EHD OF MEM DRTA BY ENTERING @ FOR THE DY WRLUE
SUBJECT 1

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

U

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

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

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

HAME FOR THE MNEK CRTH FILE 7.

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

The message

INSEET A BLANK TAFE - SET TO “RECORDS ~ HIT EMTER .
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

WEITING BRTR TO THPE.
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Listing a Data File

1. Load the program into the TRS-80. Type Run and press [YREE:) .
The Computer will reply

THIS PROGRAM IS BEING RUN TO:
CRAREFRRE A OHEW DRTH FILE
CUSPDRTE AN OLD DARTR FILE
CLAIST  AM OLD DHTR FILE 7o

o]

Enter an L. The Computer will ask,
LIST DRTA FILE ON LIME PRINTER - oY32ES OR OMXD 70

3. If you have a Line Printer and desire a permanent copy of the
file listing, enter a ¥, otherwise enter an M.

4.  The Computer will display
THSERT DHTA THFE - SET TO “PLRY" - HIT ENTER 7.

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

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

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

HIT EWTER TO BEGIN LISTIMG 7.

or

TUEM OW YOUR FREINTER -~ HIT ENTER TO BEGIN LISTIMG 7.

5. Turn on your Printer, if applicable, and press . The
data file will begin listing on the Video Screen (and Printer).
The listing may be stopped (for viewing) by simply pressing
@. Pressing @ again will restart the listing. The listing (and
printing) can be halted completely by pressing for a
few seconds. After the entire data file has been listed, the
program will ask

CLAIST DATH RGRIM OR CEXHD FROGRAM 7.

Enter an L. or an E as appropriate.
R e
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Sample Run (Updating a multiple regression tape file)

TRPE PBiR FILES

THIS PROGRAM IS BEING RUN TO:
(PYREPRRE R NEW DATA FILE
(UXPDATE AN OLD DATA FILE
C(L>IST AN OLD DATA FILE 2y

FOR WHICH PROGRAM WERE THE DATA PREPARED:
1 = DESCRIP. STRT. / FREQ. DISTR. / HISTOGRAM
CORR. & LIN. REGR. / MATCHED PRS. / TIME SERIES
ANALYSIS OF YARIANCE
MULTIPLE REGRESSION ? 4

HOW MANY DATA ELEMENTS ARE TO BE REMOYED 2 Z_

LIST THE DATR ELEMENTS TO BE REMOVED.

? 32
? 41
255

INSERT DRIR THPE - SET 1O "PLAY’ - HIT ENIER 7
DATA FILE BEING RERD = WT. ON HT. AGE & I@
NUMBEF. OF DATA ELEMENTS RERD FROM TAPE = 85

<

NUMBER OF DRTR ELEMENTS REMOVED = 2
NEW DATA COUNT = 82 DATA ELEMENTS
DO YOU WANT TO ADD ANY NEW DATA ELEMENTS - (Y)ES OR (NXO ? Y_




BEGIN ENTERING YOUR NEW DHATH.
SIGNAL END OF NEW DATR BY ENTERING @ FOR THE DY VALUE
SUBJECT &3:
DV 7 165.43
IVl 2682
Iv 2 2 29.85
IV 3 7 128
SUBJECT €4

NEW DRTR COUNT = 83 DATA ELEMENTS

NAME FOR THE NEW DATA FILE 2 WT. OM 2 IV

INSERT A BLANK TAPE - SET TO ‘RECORD‘ - HIT ENTER ?
WRITING DARTA TO TRPE

RERDY

2.

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

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

Correction and updating of any type ASA data file

Copies data files

Lists data files

Optional file listing on Line Printer

Limitations

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

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.

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

Loading the Disk Data Files Program

Unlike other ASA programs which can be run under LEVEL 11
BASIC or DISK BASIC, DISK DATA FILES must be |
only under DISK BASIC. To load the program, typ
use the CLOAD command.
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Preparing a New Data File

24

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

THIS PROGRAM 15 BEING RUM TO:
CFOIREPRRE A NEM DATAR FILE
CUBFDATE AW OLD DRTR FILE
CLpIST AN OLD DATA FILE 7.

Enter a P. The Computer will ask
WHAT WILL BE THE HAME OF THE HEW DATH FILE & -

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

FiiR: WHICH PROGRAM WILL THE DRTH BE FREPARED:

GESCRIF. STRT. o/ FREQ. DISTR. / HISTOGRAM

CORR. & LIM REGR. / MATCHED PRS2 TIME SERIES
AMALYSIS OF YRRIANCE

MULTIFLE REGRESSION Pl

it

oo

B bed

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 [fyou enter a1, the following message will appear on the
screen:

BEGIN ENTERING YOUR DATA ELEMENTS.
SIGHAL END OF DRTA 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:

WEW DATH COUNT = H DRTH ELEMENTS.

(Now skip to instruction #5)



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

BEGIM ENTERING YOUR DRTA PRIES G Y2
SIGHAL EMND OF DRTH 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:

MWEW DATH COUNT ~ W DRTA 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 #5)
e [f you enter a 3, the Computer will ask
HOW MAMY GROUPS <2 TO 5 ORLY: 7.

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

BEGIN ENTERING THE DATAR FOR GREOUR # 1
SIGHAL EWD OF DRTH WITH @

#

Enter the first data value for Group 1, after the question
mark. Another question mark will appear. Continue entering
data for Group 1. After the last data value for that group has
been entered, type and enter an @. 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.
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After all the data have been entered, the Computer will
display the total number of data elements entered as follows:

HEW DHRTA COUNT = N DATA ELEMENHTS.
CHLL GROUPS COMBINED>

(Now skip to instruction #5)

HOW MANY INDEFEMDENT YREIRELES <1 TO 5 ONLY» 7.

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

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

BEGIN ENTERING YOUR DRTHA.

SIGNARL END OF DATA BY EMTERING @ FOR THE DV WALUE.
SUBJECT 1

Dy 7.

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

v 1T

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

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

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

HEW CATA COUNT = N DARTA ELEMENTE.



5.

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

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

Updating an Old Data File

1.

i and press [ A

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

THIS PROGEAM 15 BEING REUM TO:
CROREPARE AONEM DATA FILE
CUIFDHTE AR OLD DARTA FILE
CL2IST AW OLD DRTAR FILE T

Enter a . The Compuer will ask
WHAT 15 THE HAME OF THE OLD DRTA FILE % _

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

CSOAVE OLD FILE OF CRIEMOVE OLD FILE FROM DISKE 7 .

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

will ask
WHRT WILL EE THE MAME OF THE UFDRTED DATA FILE 7 _

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 WHICH PROGEAM WERE THE DRTA FREFARRED:
1 = DESCRIP. STRT.  FRER. DISTRE. / HISTOGRAM
& = CORE. & LIN REGR.  MATCHED PRZ.  TIME SERIES
I = AMALYSIS OF YARIANCE
4 = MULTIFLE REGRESSION T
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6.  Enter the number corresponding to the program for which the
old data file was prepared. The Computer will ask

HOW MAMY DATA ELEMENTS ARE TO BE REMOVED & .

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

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

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

LIST THE DHTA ELEMENTZ 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 LT ) 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 ANOV A data file (a file prepared for
ANALYSIS OF VARIANCE), skip to instruction #8.

The Computer will ask

DOoYOU WMRNT TO ADD ANY HEW DATA ELEMENTS - OYOES OR M0 2 _
- e T e e
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If you do not want to add new data elements to the file (that is,
you are copying a data file or just removing elements), enter an
N and skip to instruction #9.

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

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

BEGIH ENTERING YOUR HEW DRTH ELEMENTE
SIGHAL END OF HEW DATH WITH @

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

(Skip to instruction #9)

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

BEGIN ENTERIMG YOUR MEM DRTAR PRIES X %)
SIGHMAL END OF MEM DATH WITH ®©.3

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

(Skip to instruction #9)

e For multiple regression type data (files prepared for
MULTIPLE LINEAR REGRESSION), the Computer will
display
BEGIN ENTERING YOUR MEW DRTH.

SIGHAL END OF HEM DRTA BY ENTERING ® FOR THE DY WALUE.
SUBJECT 1

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

w172

Enter the value on the first independent variable for the first
new subject. Data will be requested on each successive
independent variable for the first subject (the number of IVs
will be between 1 and 5 and will agree with the number of [Vs
per subject found on the old data file). Then the Computer
will request data for the second new subject. After the data

(“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 DATA FOR GROUF 4 - CYIES OR CHMO % L

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

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

BEGIM ENTERING THE MEM DATH FOR GROUF #1
SIGHAL END OF DATA WITH @

?

Enter the first new data value for Group 1, after the question mark.
Another question mark will appear. Continue entering new data
values for the first group. After all the new data elements for Group

1 have been entered, type and enter a . 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 EWTER TO CONTINUE 7

Press [M333 .

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. Typ nd press EYEL .
The Computer will reply
THIS PROGRAM IS BEING RUN TO:

(POREPARE A NEW DATA FILE
{LDPDATE AN OLD DATA FILE
(L?IST AN OLD DATH FILE 7.

2. Enter anf.. The Computer will ask
WHAT I% THE WAME OF THE OLD DATA FILE 7 _
Enter the exact name of the file to be listed. The computer will
ask,
LIST DATA FILE OM LINE PRINTER - ¢Y¥JES OR <MNOOQ 7 -

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

file listing, enter otherwise enter an'i.

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

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

HIT ENTER TO BEGIN LISTING 2 _
or

TURN ON YOUR PRINTER - HIT ENTER TO BEGIM LISTING 7 _
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4. Turn on your Printer, if applicable, and press NMEZ . The data
file will begin listing on the video screen (and printer). The
listing may be stopped for viewing by simply pressing @.
can be halted completely by pressing for a few
seconds. After the entire data file has been listed, the program
will ask

CLAIST DRTAR AGRIN OF CEXND PROGEAM 7 .

D1ISEK DRATH FILES
THIS PROGRAM IS BEING RUN TO:
(PO)REPRRE R NEW DATR FILE
CUIPDRTE AN OLD DRTR FILE
(LyIST AN OLD DARTA FILE U
WHRT IS THE NAME OF THE OLD DATH FILE ? NOY?7/DRT

(SOAVE OLD FILE OR (ROEMOVE OLD FILE FROM DISK ? R

WHAT WILL BE THE NAME OF THE UPDRTED DATA FILE 7 NOVZ7/UP

WHICH PROGRAM WERE THE DHTH PREPARED:

DESCRIP. STRT. / FREQ. DISTR. / HISTOGRAM

CORR. & LIN. REGR. / MATCHED PRS. / TIME SERIES
RMALYSIS OF VARIANCE

MULTIFLE REGRESSION

# nnn

HOW MANY DATH ELEMENTS RRE TO BE REMOVED 7 2
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LIST THE DATA ELEMENTS TO BE REMOVED

DRTA FILE BEING RERD - NOV?7P/DAT
GROUF 1

GROUF 2 : NUMBER OF DATH ELEMENTS RERD FROM DISH
GROUP X : NUMBER OF DATA ELEMENTS READ FROM DISK
NUMBER OF DRTR ELEMENTS REMOVED = 3

NEW DHTH COUNT =
CALL GROUPS COMBINED)

NEW DATA FOR GROUP 41 - (Y)ES OR <NOO 7 ¥

3EGIN ENTERING THE NEW DATH FOR GROUP # 1
IGHAL END OF NEW DHTH WITH &

e

Ao L0 m
o0 o (¢

3
sl )

NEW DATR COUNT FOR GROUP # 1 = 13

NEKW DRTR FOR GROUP 2 - (YJES OR (NXO 7 N

: NUMBER OF DATA ELEMENTS FERD FROM DISE

i
i
i
i
|

i
{
{

|
|
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o e ¥

NEW DATH COUNT FOR GROUP # 2 = 7

NEW DHTR FOR GROUP 3 - (YJES OR CNOO 7 ¥

BEGIN ENTERING THE NEW DATR FOR GROUF # 2
SIGNRL END OF NEW DATH WITH @

NEW DHTR COUNT FOR GROUP # 3 = 21

HIT EMTER TO CONTINUE 7 _

CALL GROUPS COMEINED)

HEW FILE IS NAMED: NOVY7/UP

READY
2.




Messages and Special Considerations

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

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

If the number of data elements removed from the file by the
Computer is les$ 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 EIIFXR or allow the program to run to completion, then
list the updated file and check it for mistakes.

If the program ends prematurely, a tem tch file ma
have been left on your diskette. Enter} . 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 [argest 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 &
The Computer will ask

WHAT I% THE TOTAL FOPULRATION SIZE 7@ -

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

WHAT SIZE SHMPLE DO YOU DESIRE 7 -

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

SAMPLING PROCEDURES AVAILABLE:
1=SAMFLING WITH REPLACEMENT
2=SHMPLING WITHOUT REPLACEMENT  WHICH 7 _

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

member of the sample more than once. The Computer will ask

LIST SAMPLE DATA ELEMENT HUMBERS ON FRINTER - (YIES OR CHOO 7 _

IN and press [J0RE3: .
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The Computer will reply
COMPUTER AT WORK - PLERSE BE PATIENT.

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

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

HIT EMTER TO CONTINUE LIST 2 _

When you have copied the element numbers from the screen,

press NI -

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

SELECT ANOTHER SAMPLE - OY3XES OR MO0 2 L



Sample Run

RANDOM SAMPLE
WHRT IS THE TOTHAL POPULATION SIZE 7 188
WHAT SIZE SAMPLE DO YOU DESIRE ? 2@
SHMPLING PROCEDURES AVAILHRBLE:

1=SAMPLING WITH REPLACEMENT
2=SHMPLING MITHOUT REPLHCEMENT  MWHICH 2 2

LIST SAMPLE DRTR ELEMENT NUMBERS OM PRIMTER - C(Y)ES OR (NXO 2 N

COMPUTER AT WORK - PLERSE BE PHTIENT.

YOUR SAMPLE WILL CONSIST OF MERSUREMENTS ON THE 28 DATH
ELEMENTS NUMBERED:
2 15 20 21
2 39 4c
&5 &7
74 8a
94 9a

"

AR

G N A
0 W D Oy

SELECT ANOTHER SAMPLE - ¢YJES OR CNXO 7 N

Messages and Special Considerations

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

Description of the Program

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

Features

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

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

® Output formatted at 8% x 11” on Line Printer

How to Run Descriptive Statistics
nd press

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

HOW WILL DATHR BE ENTERED - CE2EYBORRD (TXRFE OR <D3ISE 7 .

2.  Answe ‘b depending on the type of input device you

will be usmgl

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

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

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

SFECIAL IHPUT FILE TYFE ~ <Y3ES OR (MO 7 L



3. Ifyour tape or disk data file was prepared as a single type file
(prepared for DESCRIPTIVE STATISTICS, HISTOGRAM, or
FREQUENCY DISTRIBUTION) enter a and skip to instruc-
tion #4. If the file was prepared for any other ASA program

the computer will ask,

If you enter

WHICH TYPE ¢i=CORRELRTION  MATCHED PRIRS T o~ TIME SERIES.
Z=AHALYSIS OF YARIAWCE. Z=MULTIPLE REGRESSION? 7

Depending on whether you enter the Computer

will display,
WHICH YARIABLE (1=4¥. 2=Y) 7 _
or
WHICH GROUP <1 - 5 ONLY> 7 _
or
WHICH YARIABLE ca=0%. 1=IVH#d. 2=DI'W2 . . . S=IV450 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,
WHRT IS THE NAME OF YOUR YARIARBLE 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 @Yz} - The Computer
will display,

DISFLAY RESULTS ON LINE PRINTER - CYIES OR CNOO 7

42



f you have a printer and desire a permanent record of
the program output. Otherwise enter an

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

e If you entered
e Ifyouentered
respond,

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

BEGIN ENTERING YOUR DATA.
SIGHAL END OF DRATA WITH @ AT SYMBOL 7

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

(Skip to instruction #7)

e Ifyouentera
reply

INSERT DATA TAPE - HIT EMTERE 7

at instruction #2, the Computer will

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 @YMEL . The Computer will begin
reading your data and the name of the data file will appear
on the screen. Check the name of the file to be certain
that the correct data are being read.

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

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

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

WANT TO RUM BMOTHER SET OF DATR - <YOES OR (MGG 7 L

Respond by entering a ran N
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Sample Run

DESCRIFPIEIVE SsiTRI1I1511FEC5%5
HOW WILL DATAR BE ENTERED - (KOEYBORRD (T2RFE OR (DOISK ? K
WHAT IS THE NAME OF YOUR YARIRELE 7 WEIGHT IW LBS

DISPLAY PESULTS ON LIME PRINTER - C(YOES OR CHOO 2 N

BEGIN ENTERING YOUPR DHTH.
SIGNAL END OF DATA WITH B (AT SYMBOLD.

xElug
SEXED

i

1
? 44
:
? 2
2
i

7 194
? 269
7 218
7 283
T @

END OF DRTHR - 18 YRLUES WERE ENTERED.




DESERIFIIVE
YARIABLE: WEIGHT IN LBS.

SHMPLE STRTISTICS:
MEAN 198 5 RANGE
YRARIHNCE 272 239 MINIMUM
STD. DEW. 16. 4597 MAXIMUM

UNBIASED ESTIMATES OF POPULATION PARAMETERS:

YARIANCE = 302 488 STD. DEVY

DATA DISTRIBUTION COEFFICIENTS:
SKEMWNESS = - 438794 KURTOSIS

~1. BE949

WANT TO RUN ANOTHER SET OF DATA - (Y)ES OR (NJO ? N
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Messages and Special Considerations

FILE NOT FOUND IN 70¢ means that the data file referenced at
instruction #2 does not exist on disk. You may have entered the
data file name incorrectly or failed to insert the diskette containing
the data file into a disk drive.

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

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



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% x 11~

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
. The Computer will reply

HOW WILL DATA BE ENTERED - CEJEYBEORRD (THAPE OR cDOISK 7 _
or

HOW WILL DARTA BE ENTERED - CEMEYBORRD OF CTOXRFE 7 .



2.  Answer

be using. If you answer K skip to instruction #5.

If you enter a 3 the Computer will ask for the name of the data
file on disk. You must enter the exact file name including the
extension and password, if applicable (explained in your
TRS-80 TRSDOS/DISK BASIC Manual).

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

The Computer will ask
SPECIAL INPUT FILE TYFE - (Y3ES OR oW 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 a
instruction #5. Otherwise, enter a

If you enter a ¥ the Computer will ask

WHICH TYPE ¢i=CORRELATION / MATCHED PRIRS T / TIME SERIES,
2=ANALYSIS OF WARIAMCE. Z=MULTIPLE REGRESSIOND 7

Depending on whether you enter a
ask

3, the Computer will

WHICH VARIABLE (i=4, 2Z=Y)» 7 _
or
WHICH GROUF <1 - 5 OMLY» 7 .
or
WHICH YARIABLE <&=DY, 1=I%#1, 2=IW#2 . . . S=IV450 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 YARIABLE 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

[ANRE4;] to save time.
. |
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The Computer’s next action depends on your response at
instruction #2 (input device).

e If you entered a
e If you entered a
display

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

BEGIM ENTERING YOUR DATH.
SIGHAL END OF DATH WITH @ CRT SYMBOL .

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

(Now skip to instruction #7)

e [f you entered a
display

t instruction #2, the Computer will

INSERT DRTA TAFE - SET TO FLAY - HIT ENTER 7 -

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

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

HOW MANY IMTERVALS FOR HISTOGRAM (1 THROUGH S 7

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

LIMITS SET BY - <UOSER OR CCOOMPUTER 2 o

e Enter 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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o set the interval limits yourself. The Computer

will ask

WHRT I% 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 TOP LIMIT FOR THE HISTOGRAM 7 _
Enter the largest data value to be included in the histogram.
This value must be larger than the lower limit of the last
interval and is inclusive (i.e., data values equal to the top
limit value will be placed in the last interval — they will not
be excluded from the histogram).

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

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

the lower limit of interval 2.

The following message will be displayed below the histogram:

CHOEM THTERMALS, CPHRINT HISTOGRAM. OF CEMND PROGRANM 7 _

10. Enter an
displayed
program,

to reconstruct the histogram,

P to print the
stogram on the Line Printer, or

L, go to instruction #7.
the Computer will display,

e If you enter an
e If you enter

TUREH ON YOUR PRINTER ~ HIT EHTER ¥ _

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

CH2EM INTERVALS, <P2RINT HISTOGRAM. OR CEMND PROGRAM 7 -
(Now go to instruction #10)

L]
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Sample Run

HISTOGRAMNX

HOW WILL DATA BE ENTERED - (K)EYBOARD CTIAFE OR <DOISK ? K

WHAT IS THE NAME OF YOUR YARIRBLE 7 # DAYS SICK

BEGIN ENTERING YOUR DRTA.
SIGHAL EMD OF DRTA WITH @ (AT SYMBOL).

END OF DHATH - 28 YALUES WERE ENTERED
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NUMBER OF DATR ELEMENTS 2E
MINIMUM DATR YHALUE 4
MAXIMUM DATR VALUE e

HOW MANY INTERVALS FOR HISTOGRAM <1 THROUGH 25 7 8

LIMITS SET BY ~ CUDSER OR <COOMPUTER 2 C

HISTOGRAN

438 466 W2 B8 WY ol1 A7 83 B8
(NEW INTERVALS, (PIRINT HISTOUSRAM: OR CEDND PRUGRAH ? _
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Messages and Special Considerations

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

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

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

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

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

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

ONE INTERVAL MUST CONTAIN AT LEAST 6 VALUES

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

NOTE: Data values for HISTOGRAM may range from —3276.7
to +3276.7 only. To insure that the program will run
properly, and to provide for readable values on the X axis
of the histogram figure, it is recommended that all data
values be ““coded’ down to consist of a maximum of three (3)
digits before the decimal point. Any valid coding scheme,
such as division by a constant, subtraction of a constant,
etc., may be used. The number of digits following the decimal
point has no effect on the operation of the program, but all
values are rounded to one decimal place.

53



For example, a researcher studying income, might input each
subject’s income in “thousands of dollars” (an income of
$15,000.00 would be input as 15, an income of $11,450.00
as 11.45, etc.). The resulting histogram would present the
data as “‘thousands of dollars of income.” Coding can also

be used to make histograms involving extremely small values
more readable. In this case, the values would be “coded” up,
or made larger.

NOTE (DISK BASIC ONLY): If the program ends prematurely,
a temporary scratch file may have been left on your
diskette. Enter Kil.i. "S8CRATCH/, i, 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

How to Run Frequency Distribution

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

The Computer will reply

HOW WILL DATA BE EMTERED - CEJEVYEORRD CTHAPE OR CD2ISK 7
or

HOW WILL DATA BE ENTERED - C(RIEYBORRED OR CTHAPE 7 o



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

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

The Computer will ask
SPECIAL IMPUT FILE TYPE - CYDJES OR CHXO 7 L

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

FREQUENCY DISTRIBUTION) and skip to
instruction #5. Otherwise enter a

If you enter a ¥ the Computer will ask

WHICH TYPE <i=CORRELATION ~ WMATCHED PRIRS T # TIME SERIES,
Z=AMALYSIS OF YARIAMCE. Z=MULTIPLE REGRESSION? 2 _

Depending on whether you enter
ask

WHICH YARIABLE di=X. 2=Y» 7 _
or
WHICH GROUF < - 5 ONLYY 7
or
WHICH YARIABLE <o=DV. 1=IW#1, =142 . . . S=IV450 7 _

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

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

5. The Computer will ask

WHAT IS THE MAME OF YOUR YARIRBLE 7 .
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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.

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

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

e [f you entered a
e [f you entered a
display
BEGIN EMTERIMNG YOUR DHRTA.
SIGHRLEHD OF DRTA WITH @ CAT SYMBEOLD.

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

(Now skip to instruction #7)

display
INSERT DRTH TRFE - SET TO PLAY - HIT EMTER 7

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

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

HIW MANY INTERVALS FOR DISTRIBUTION ©f THROUGH 1> 7 _

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

LIMITS SET BY - CUJSER OR CCHOMPUTER 7 .

e Enter if you want the Computer to calculate the limits
necessary to produce the number of equal size intervals
requested above.

(Now skip to instruction #9)

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

will askm

WHAT IS THE LOMER 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

WHART IS THE TOF LIMIT FOR THE DISTRIBUTION 7

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

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

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

The following message will be displayed below the distribution
table:

CHOEW INTERWALS, CFARINT DISTRIBUTION. OR CESHD FROGRARM

10. Enter an M to reconstruct the table, a’p to print the displayed

i, go to instruction #7.

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

e If you enter

P

TURM OM YOUR PRINTER - HIT ENTER )
'
58



11. Press A . The Computer will print the distribution table
and then display

CHOEW INTERMALS, cFIRINT DISTRIBUTION, OF CEXHND FROGREAM

(Now go to instruction #10)

Sample Run

{
3
HOW WILL DATH BE EWTERED - (KDEYBOARD (TXBPE OR (DOISK ? K 1

FREGUEHNCY pIiISTkRIBUT IO

WHAT IS THE NAME OF YOUR YRRIRELE ? WEIGHT IN LBS.

:
BEGIN ENTERING YOUR DRTA. l

SIGHRL END OF DHTR MITH 8 (RT SYMBOL).

? ig@
7 1:cm
2 174
7 2b@
? 218
2 188
? 192
? 289
? 218
? 285
2@

END OF DATH - 1@ VALUES WERE ENTERED.
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NUMBER OF DHTR ELEMENTS
MINIMUM DRTR VALUE
MAXIMUM DRTH VALUE

HOW MANY INTERVALS FOR DISTRIBUTION <1 THREOUGH 483 2 5

LIMITS SET BY - (UOSER OR <COHOMPUTER 7

WHAT IS THE LOWER LIMIT FOR INTERVAL # 1 %
WHAT 15 THE LOMWER LIMIT FOR IMTEREVAL # 2 %
WHRT IS THE LOWER LIMIT FOR INTERVAL # 2 7%
WHAT IS THE LOWER LIMIT FOR INTERYAL # 4 7
WHAT IS THE LOWER LIMIT FOR INTERVAL # 5
WHAT IS THE TOF LIMIT FOR THE DICTRIBUTIDN

RO N
f S
G’@‘&(’jﬁr

g ol
Y =
o 5 D

216

REGUENLCY BISTRIBUTION

FREQUENCY PERCENT  CUMULATIVE X

A 00 g 0
oA
oIS R g

iy
s

™ g0

(H2EW INTERVALS, C(PORINT DISTRIBUTION, OR <EXND PROGRAM
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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 for examples.

NOTE (DISK BASIC ONLY): If the program ends prematurely,
a temporary scratch file may have been left on your diskette.
Enter A':. The computer will either
remove LE 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. Qutput 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

Equal or unequal sample sizes

Estimate of exact chance probability

Input from keyboard or data file (disk or tape)
Output formatted at 8%2”” x 11”° on Line Printer

Limitations

o Maximum of five (5) groups

How to Run Analysis of Variance

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

The Computer will reply

HOW WILL DRTR BE ENTERED - CEIEVBORRD, <TXAPE. OR (DHISK 7 _
or

HOW WILL DATA BE EMTERED - CEXEYBOARD OR CTOAFE 7 -

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

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

The Computer will ask
HOW MANY GROUFS (2 TO 5 OHLY» 7 .

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

NAME OF GROUF # 1 7 _

L |
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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

DISPLAY RESULTS OM LINE PRINTER - <YXES OR CHXO 7 o

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

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

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

e If you entered a'g
e If you entered a
display

BEGIN ENTERING THE DRTA FOR GROUF # 1
SIGNAL END OF DRTA WITH @ (AT SYMBOL:.

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

(Now skip to instruction #7)

e Ifyouentered ai¥ at instruction #2, the Computer will
display,

INSERT DRTH 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

TUREN OM PRINTER - HIT ENTER 7

Turmn on your printer and press YLE; .



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

The Computer will then display

CHAROUP STRTISTICES, CRMINOYA TRELE. OF CEXHD FROGRERM

9. Enter a & to obtain summary statistics on each group. The
statement above will again appear on the screen. You may view
the ANOVA summary table and the group statistics as many
times as you wish by entering the appropriate codes; the results

end the program.

Sample Run

A T ——_—

YHERIANLE

HOW WILL DRTA BE ENTERED - (KJEYBORRD, (TI)APE, OR <DJISK ? K
HOW MANY GROUPS ©2 TO 5 ONLY? 2 3
HRME OF GROUF # 1 ? BRAND X

NRME OF GROUFP # 2 2 BRAND VY
NAME OF GROUF # 2 7 BRAND Z

DISPLAY RESULTS ON LIME PRINTER - (YJES OR (NGO 7 N

BEGIN ENTERING THE DRTHA FOR GROUP # 1
SIGNAL END OF DATA WITH @ (AT SYMBUOL).
17403

7328

236

2242
2@
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N\~

BEGIN ENTERING THE DATR FOR GROUP # 2
SIGNAL END OF DATR WITH @ (RT SYMBOL).
? 3.6

12381

7 32

7 @

N\

BEGIN ENTERING THE DATA FOR GROUP # X
SIGHAL END OF DATA WITH @ (RT SYMBOL).

TOTAL

EETWEEN

WITHIN

F-RATIO
DEGREES OF FREEDOM

FROBABILITY OF CHANCE




HHNRLYS1S 0r NBRIANLE

SUMMAEY 5

BFAND X
EBRRHD Y
BRAND 2

(GIROUP STATISTICS, (RMHOVA THBLE, OR CEXND PROGRAM

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 KiL BATCH/ASAY. 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 of freedom; ¢ ratio; and a
probability estimate.

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

Features

One-tailed or two-tailed tests

Estimate of exact chance probability

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

How to Run T-Test for Matched Pairs

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

HOW WILL DATA BE ENTERED - CEIEYBORRD CTHAPE OR CLOISK 7 -
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will be using.

If you enter a b
data file on disk. You must enter the exact file name including
the extension and password, if applicable (explained in your

TRSDOS/DISK BASIC Manual).

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

The Computer will reply

DISPLAY RESULTS OM LIME PRINTER - OYJES OR CNOOO Y L

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

WHHT IS THE WAME OF VARIRBLE = 7 -

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

WHHRT 1% THE HAME OF YARIABLE Y 7 _

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

TEST OF HYPOTHESIS <i=0ME-THILED, 2Z=TWO~TAILED? 7 .
If your hypothesis predicts the direction of the difference
between the means for X and Y, enter a 1. If only a difference

(in either direction) is predicted, enter a 2.

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

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

e [f you entered a
e |fyouentered a
respond

BEGIN ENTERING YOUR DRTH PRIRS o2, Y2
SIGHAL EMC OF DATA WITH @ @

?



Type your first data pair, after the question mark (separate
the X and Y values with a comma) and hit EY8EA. Another
question mark will a r. Continue entering the data pairs,
then type and enter ¢ after the last pair.

(Now skip to instruction #7)

respond,
INSERT DHTHA TRAPE - HIT EWTER 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 @XM . 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 # test on the screen
and ask

WHNT TO RUN RWOTHER SET OF DRTA - <Y2ES OR (MO 7 o

T-TEST
FOR MATCHED PRIRS

HOW WILL DATA BE ENTERED - (KJEYBOARD C(TJAPE OR ¢D)ISK ? K
DISPLRY RESULTS ON LINE PRINTER - (¥JES OR <NXO ? N
WHAT IS THE NAME OF VARIABLE X 7 PRETEST SCORES

WHAT IS THE NAME OF VARIABLE Y ? POSTTEST SCORES

TEST OF HYPOTHESIS (1=ONE-TRILED. 2=TWO-TRILED> 7 1

71



|
|

|
BEGIN ENTERING YOUR DATH PRIRS (X, ¥). ARG

SIGNAL END OF DATA WITH @, @

? 5@, 57
? 42,48
7 56, 68
? 38,44
? 47,39
2 @@

i
? 45,50 l
E
;

PAIRS WERE ENTERED.

Tr~1ES5l RESULT 5

VARIABLE X: PRETEST SCORES YARIARBLE ¥: FOSTTEST SCORE
MEBN OF X 46. 3333 MEAN OF ¥ 52

SD Ok X 3. 72492 D oY &, Banlz
S.E. OF MERN 2. 56473 S.E. OF MEAM = 2. 68334

NUMBER OF PRIRS (M) &
CORRELATION OF X WITH ¥ <R 8. 386

DIFFERENCE (MERN X - MERN Y7
DEGREES OF FREEDOM (DF>
T-RATIO FOR THE DIFFERENCE
PROBABILITY ( 4 TAILED TEST)

~6. 66667
S

-5. 82939
a. oal

WANT TO RUN ANOTHER SET OF DATA - (Y)ES OR (OO 7 N
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Messages and Special Considerations

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

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

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

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

Description of the Program

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

Features

Input from keyboard or data file (tape or disk)

X by Y plot of the data

Regression line on the X by Y plot if desired

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

Correlation/regression statistics and X by Y plot on Line
Printer (formatted at 82" x 11°%)

How to Run Correlation & Linear Regression

1.

The Computer will ask

HOW WILL DATR BE EMTERED - CRGEYBORRED (TXRFE OR <D2ISKE 7

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

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

The Computer will ask

DISPLAY RESULTS ON LINE PRINTER - oY3ES OR ONXO 7
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f you have a Line Printer and desire a permanent
record of the correlation/regression statistics. If you select the
PLOT option while running the program, the X by Y plot will
also be printed (with or without the regression line).

NOTE: During any single run of CORRELATION &

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

The Computer will ask
WHAT 15 THE HAME OF YARIABLE ¥ 7 .
Enter any alphanumeric name (up to 14 characters in length).

The name will be used for labeling the results of the program.
Answer accordingly to the question,

WHAT IS THE HAME OF VARIRBLE ¥ 7 -

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

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

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

e Ifyou entered
e [fyou entered

BEGIN ENTERING YOUR DATA PRIES (XY
SIGNAL EWD OF DATR 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)
t instruction #2, the Computer will reply

e [f you entered

INSERT DATR THPE - 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.

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

TURN ON FRINTER - HIT ENTER 7 .
Make sure your printer is turned on, then press .

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

(1=PLOT, Z=PREDICT, I=STRTISTICS, 4=STOF, S=HEW RUND WHICH ¥ -

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

e If you enter he Computer will ask

WANT REGRESSION LINE SHOMN C(i=YES. 2=NO> 7 _

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

HIT ENTER TO CONWTINUE 7

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

C1=PLOT, 2=PREDICT., 3=STRTISTICS. 4=STOF, S=HEW RUNX  WHICH?
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e If you enter a 2, the Computer will display
EMTER @ TO STOF PREDICTIMNG

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

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

When you have stopped predicting, the Computer will reply
CL=PLOT, 2=PREDICT, Z=STATISTICS, 4=5T0OP, S=NEM RUMX WHICH 7 .

e [f 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

CORRELATION & LINEAR REGRESSION

HOW WILL DATA BE ENTERED - (KOEYBOARD (TXAPE OR <DYISK ? K
DISPLAY RESULTS ON LINE PRINTER - (YJES OR (MXO 7 N
WHHT IS THE NAME OF YARIABLE X 7 HEIGHT

WHHT IS THE NAME OF VARIABLE Y ? WEIGHT
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BEGIN ENTERING YOUR DRTH PRIRS (X. Y2
SIGNAL EMD OF DATA WITH &, &

? 68, 168
©9, 188
78,178
78, 280
71,218
71,188
7,198
72, 288
3, 248
74, 285
e

A cwd a3 el Al cnd el .

L NN

18 PRIRS

WERE ENTERED

CORRELATION £ | INERR

VARIABLE
MERN
S b

(1=PLOT,

%: HEIGHT VYBRIRBLE Y:
: ¥ MEAN OF ¥ = 419B.5

OF X

REGRESSION

WEIGHT

OF % = 1 7316 S.D. OF ¥ = 16 4997

NUMBER OF PRIRS (N’

CORRELATION COEFFICIENT (R)
DEGREES OF FREEDOM <DF)

SLOPE <M» OF REGRESSION LINE
Y INTERCEPT c¢B> FOR THE LINE

2=PREDICT, Z=STHTISTICS, 4=5TOP,

ia

. 792

7. 47883
-318. 57

S=NEW RUN> WHICH ? 1
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WANT REGRESSION LINE SHOWN (1=YES, 2=N0) ? 1

HIT ENTER To CONTIME * _

(1=PLOT, 2=FREDICT, Z=STRTISTICS, 4=STOP, S=NEW RUN> WHICH ? 2
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e ———

ENTER @ TO STOP PREDICTING

PREDICTED ¥

219 .48 (X HOT IN RANGE?

147. 48 (X NOT IN RANGED

2@
¢1=PLOT, 2=PREDICT. Z=STATISTICS. 4=STOP,

S=NEW RUN> WHICH ? _
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Messages and Special Considerations

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

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

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

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

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

NOTE (DISK BASIC ONLY): If the program ends prematurely
a temporary scratch file may have been left on your diskette.
Enter gen /AsA". The Computer will either
remove the flle or dlsplay 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.
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Multiple Linear Regression

Description of the Program

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

Features

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

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

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

e QOutput 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
i and press EYHEL .

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

HOM WILL DATR BE ENTERED - CKIEYEORRD, (TOAPE. OR (DOISK 7

be using.

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

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

The Computer will reply

DISPLAY RESULTS OH LIME PRINTER - <Y3ES OR OO 7 L
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of the program results. Otherwise, enter an N. The Computer
will ask

HOW FAMY THDEFENDENT YARIABLES FOR THIS RUMN C1-3x 7 O

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)

e [f you entered
instruction #7.

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

t instruction #2, skip to

The Computer will display

BEGIN EWTERING YOUR DRTA
SIGNAL EMD OF DARTA BY EWNTERING & FOR THE DY VALLE.

SUBTECT # 1

[ E

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

v

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

(Now skip to instruction #12.)

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).



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

The Computer will ask

WHICH 2 IV7S FROM THE FILE WILL BE USED
CENTER OHE T% # RFTER ERCH QUESTION MARK:
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 NAME 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 [EYLEA .

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

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

The Computer will ask
WHAT 15 THE HAME OF THE 0N 7 _

10. Enter the name of the dependent variable.

to instruction #12
e [f youentered a
display,

t instruction #2, the Computer will

LOAD DATH TAFE - HIT ENTER 7 _

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 of the
data file will be displayed. Check the name of the file to be
certain that the correct data are being read.
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12. The Computer will take a few seconds to complete the
necessary calculations — be patient.

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

TURH OH PINTER - HIT EMTER ¥ _
Be sure your Printer is turned on, then press EYLED.

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

CCOOEFFICIENTS OR CRIEGRESSION STRTISTICS 7 o

14. Enter 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

—

MULTIPLE LINERR REGLEESSION

HOW WILL DATA BE ENTERED - <KIEYBUARD, (TOXAPE, OR (DXISK ? K

DISPLAY RESULTS ON LINE PRINTER - (YJES OR C(NOO ? N

HOW MANY INDEPENDENT VARIRBLES FOR THIS RUN (1-5) 2 2

WHAT IS THE NRME OF THE DV 7 JOB RATING
WHRT IS THE NAME OF IV # 1 7 TRAIMING
WHAT IS THE WAME OF IV # 2 7 EXPERCYRS)
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BEGIH ENTERING YOUR DATH
SIGNAL EMD OF DATA BY ENTERING ® FOR THE DY VALUE

SUBJECT # 1
Dy

SUBJECT # .
by o2&
¥ 1 :

oY
17 1
I¥ 2 2 5

SUBJECT #
oV 228
17174

SUBJECT #
¥ 7

P :

IV 2

SUBTECT # &
py 2@
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COEFFICIEMT OF DETERMINATION ¢R SGURRE)
COEFFICIENT OF MULTIPLE CORRELATION <RO
STANDARD ERROR OF ESTIMATE

REGRESSION SUM OF SOURRES

RESIDURAL SUM OF SOURRES

TOTAL SUM OF SQURRES

F-RRTI0 (REGRESSIOND

DEGREES 0OF FREEDOM

PROEREILITY OF CHANCE

NUMBER OF CHSES <SUBJECTS)

NUMBER OF INDEFENDEMT VARIRELES

. 967619
. 982677
2. 27183
5 7

Y
o0
e
-

4

od

O D
o
20 Q0 L)

(] !\J

=
It
=
L) B

o oMW ouog

R VN

(CIOEFFICIENTS OR (ROEGRESSIOM STATISTICS

e

CONSTRNT

TRAINING . 6. 72581
EXPERCYRS) , 1 22474 . .¢meas
JOB RATING

(CIOEFFICIENTS OR (RIEGRESSION STRTISTICS 2?2 _
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Messages and Special Considerations

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

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

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

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

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

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

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

remove the scratch file or display FILE NOT FOUND.
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Time Series Analysis I

Description of the Program

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

Features

Input from keyboard or data file (tape or disk)

Yearly data can be consecutive or evenly spaced years

Y by TIME plot of the data

Trend line on the plot if desired

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

e Trend analysis statistics and plot (with or without trend line)
on Line Printer formatted at 82" x 11”

Limitations

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

How to Run Time Series Analysis I

1. Load the program into the TRS-80. Type nd press AN

The Computer will ask

HOW WILL DATA BE ENTERED ~ CE2EYBOARD CTHAFE OR <DXISE 7 _

ccording to the type of input device you will

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

TYRPE OF DATA - (YXEARLY <ROURRTERLY <HBONTHLY CWXEERLY 7 _

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

DISPFLAY EESULTS ON LIME PRIMTER - OY3ES OR (W20 7 L

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 YARIABLE ¥ 7 -

5. 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 YR but the
variable will be unlabeled when the results are displayed.

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

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

reply

BEGIN EMTERING YOUR OBSERMATIONS CSEE MAMUAL .
SIGHAL EHD OF DATH MITH @ @

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

INSERT DATH THPE - HIT EMTER 7 -

Load the data tape into the cassette recorder (into recorder
#-1 if you are using a dual cassette system). Be sure the tape
is rewound and that the recorder controls are set to Play.
Then press . 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

TURM OM YOUR PRINTER - HIT EMTER 7 .
Make sure your Printer is turned on then press {3 RE3A] -

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

cA=PLOT, 2Z=PREDICT. Z=STATISTICS, 4=5T0F) WHICH 7 .

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

e If you enter a 1, the Computer will ask
WANT TREND LINE SHOMN Ci=YES, Z=HO» 7

Enter a § 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 (xidEal BY YERR . . 0 HIT ENTER ¥ o

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

Cl=PLOT, 2=FRELICT. Z=STATISTICS, 4=5TOPd WHICH * o
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e If you enter a 2, the Computer will display

EWTER @ TO STOP FREDICTING
YERR T L

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

BUARTER ¥ .

or
MOMTH % -

or
WEEE 7 _
Enter the number corresponding to the desired quarter
(P1-04), month (P1-12), or week (P1-52). The predicted Y

value will be displayed along with another question mark.
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

C1=PLOT. 2Z=FREDICT, Z=STATISTICES, 4=5TO0FP) MHICH 7

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

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




Sample Run

T11HE SERILIES BHNHRHILYSIS |
HOW WILL DHTA BE EMTERED - (KDEYBORRD (TIYRPE OR (DJISK 7 K
TYPE OF DATH - C(YOEARLY (EOURRTERLY C(MIUNTHLY (WIEEKLY ? ¥

DISPLAY RESULTS ON LINE PRINTER - (YJES OR <MOO 7 N

WHART IS THE NAME OF VARIABLE ¥ 7 SALES (¥1808)

BEGIN ENTERING YOUR OBSERVATIONS (SEE MANUAL).
SIGNAL END OF DRTA WITH @& @

W

ol el ) a3

& OBSERVATIONS WERE ENTERED
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ECGUATION FOR LERST SQURRES TREND LINE:

TIME SERIES HENRLYSIS

TREMD = . 676492 + 1. 12286 X
ORIGIN: 1968
TIME UNIT: 48 YEARS
STATISTICAL TEST FOR TREND (Z2) = Z 87298 Z¢. 85)=1. 96

VARIANCE IN ¥ ACCOUNTED FOR BY TREND = 95.65 Z

¢1=PLOT, 2=PREDICT, 3=STATISTICS, 4=STOP) WHICH 7 1

TREND LINE SHOWN (1=YES. 2=N0) 7 1

SRLES (Xiewa) BY YEAR . . . HIT ENTER 7 _

.-




(1=FLOT, 2=PREDICT. 2=STATISTICS. 4=STOP> WHICH ? 2

ENTER @ TO STOF PREDICTING

YEAR ? 1968
TIME VARIABLE ()
PREDICIED ¥ <Y )

YEAR ? 13955
TIME VARIABLE <X)
FREDICTED ¥ <Y

YERR 7 @
(1=PLOT, 2Z=PREDICT, 3=STATISTICS. 4=STOP)> WHICH ? _

Instructions for Inputting Data

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

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

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

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

Consecutive Spaced
? 1960,109.5 ? 195¢,8
? 1961,106.8 ? 1955,4
? 1962,119.4 ? 1964,3
2 1963,199.3 2 1965,2
? @,e ? 197¢,2

? @,d
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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 .1 through .04, immediately
following the year and before the comma. Months are
designated using the values .01 through .12 (for January
through December), weeks by the values .01 through .52,

days by . @1 through .99.

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

Quarterly Data Monthly Data  Weekly Data Daily Data

? 1958.92,1¢ ? 1963.19,1 2 1977.58,-5 ? 1968.97,12.2
? 1958.93,12 ? 1963.11,2 ? 1977.51,-3.6 ? 1968.98,14.6
? 1958.04,11.5 ? 1963.12,2 ? 1977.52,-2.1 ? 1968.99,15.1
? 1959.¢1,16 ? 1964.041,3 2 1978.¢91,-3 ? @,d

? 1959.02,18.2 ? 1964.92,5 2 1978.92,-5

? @,@ ? @,@ ? @,@

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 data missing ? 1976.97,197.5
August 1976  Y=109 ? 1976.98,109

If you make a mistake while preparing a data file on tape or
disk, either terminate the program (by pressing ) or
if you have already entered a large amount of data, ente
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 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 The Computer will
either remove the file or display FILE NOT FOUND.

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

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

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

e Automatic centering of even-item moving averages

e Qutput can be listed on a Line Printer

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

How to Run Time Series Analysis I1
nd press EAYMEL .

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

HOW WILL DATA BE ENTERED - <KIEYBOARRD CTHAPE OR (D2ISK 7Y -
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data file on disk. You must enter the exact file name including
the extension and password, if applicable (explained in your
TRSDOS/DISK BASIC Manual).

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

The Computer will display

CLOASONAL IMDEXES OF CMOOVING AYERAGES - WHICH 7 .

f you have quarterly or monthly data and are
running the program to obtain seasonal indexes. If you want

will respond either
COFUARTERLY, (MUOHTHLY - WHICH 7 .
or

CYSERRLY. COGURRTERLY. CMPOMTHLY. CWIEEKLY, C(DIAILY - WHICH 7 _

Enter if you have yearly data, for quarterly, etc.

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

MOVING AVERAGE FOR HOB MANY MONTHS

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

The Computer will reply
DISPLAY RESULTS OM LINE PRINTER —~ o¥2ES OR CHBO 7 L

Enter a ¥ if you have a Line Printer and desire a permanent
record of the program results. Otherwise enter an N.



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

e If you entered a
e [f you entered a

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

BEGIH EMTERING YOUR OSERMATIONS CSEE FAMUAL Y.
SIGHAL EML 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 . Another question
mark will appear. Continue entering observations; then type
; fter the last observation.

(Now skip to instruction #9)

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

INSERT DRTA TRPE -~ HIT EMNTER 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 AR . 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.

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

TURK OH YOUR PRINMTER - HIT EMTER 7 _
Make sure your Printer is turned on, then press [A0Ida].

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

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

CHOEM RUN OF CEXMD PROGRAM 7 .

Enter an N or an E as appropriate.
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e [f you are obtaining moving averages, the Computer will
display the number of items comprising each average, the
point of origin, and the message

HIT @ TO START & STOF

gain to continue. After all the moving averages
have been listed, the Computer will display

CLIST AGAIN OR CEDND PROGRAM 7 -

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 ELIFNY .

Sample Run

—

T1TINME SERIES HNALVY S| S
HOW WILL DATA BE ENTERED - C(KJEYBOARD <(TOAPE OR (DIISK ? K
(S)ERSONRL INDEXES OR (MOOVING AYERAGES — WHICH 7 M
(YIERRLY, CGOURRTERLY, (MOONTHLY, CMWXEEKLY, (DIRILY - WHICH ? ¢
MOVING RVERAGE OF HOW MANY YERRS 7 2

DISPLAY RESULTS ON LINE PRINTER - (YJES OR CNXOD 7 N




BEGIN ENTERING YOUR OBSERYHTIONS ¢(SEE MAMURL .
SIGNAL END OF DRTR WITH @ @

1958, 64
1951, 67
1952, 78
1953, 73
1954, 76
1955, 88
1956, 82
1957, &7
R C)

RS B BN

3 ) ) N e

w0

OUBSERVARTIUNS WERE ENTERED.

3 YEAR MOVING AYERAGE
ORIGIM = YEAR 1358

YEAR 1952
YERR 1952
YERR 1954
YEAR 13355
YERR 195¢

(LYIST AGRIN OR C(EXND FROGRAM 7 _
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Instructions for Inputting Data

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

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

Consecutive Spaced
2 196f,100.5 2 195¢,8
? 1961,106.8 ? 1955,4
? 1962,114.4 ? 1964,3
? 1963,199.3 ? 1965,2
? @,@ ? 1974,2
?@,@

® 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 .¢1 through .04 immediately
following the year and before the comma. Months are
designated using the values .1 through .12 (for January
through December), weeks by the values .01 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 I1.

Quarterly Data  Monthly Data Weekly Data Daily Data

? 1958.92,19 ? 1963.18,1 2 1977.59,-5 ? 1968.97,12.2
? 1958.93,12 ? 1963.11,2 2 1977.51,-3.6 2 1968.98,14.6
? 1958.04,11.5 2 1963.12,2 2 1977.52,-2.1 2 1968.99,15.1
2 1959.01,16 ? 1964.41,3 2 1978.¢91,-3 ? @,@

? 1959.02,18.2 2 1964.42,5 2 1978.¢2,-5

?@,a ? @,a 2 @,@
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e The origin (first observation) may be any quarter, month,
week, or day in a year. However, the observations must be
consecutive. If you are missing a measurement for one of the
periods you can still run the program by inserting as the Y
variable, the average of the measurements for the
observations immediately before and after the missing one.
For example:

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

July 1976 data missing ? 1976.97,197.5
August 1976  Y=109 1976.08,109

)

If you make a mistake while preparing a data file on tape or
disk, either terminate the program (by pressing RIFXQ) or,
if you have already entered a large amount of data, enter

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

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

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

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

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

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

NOTE (DISK BASIC ONLY): If the program ends prematurely,
a temporary scratch file may have been left on your diskette.
Enter ®it L 4/88A". The Computer will either
remove the file or display FILE NOT FOUND.

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

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

Features

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

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

e Estimate of exact chance probability

e Line Printer output formatted at 8% x 117

Limitations

e Maximum of 8 rows and 8 columns

e [f user does not enter expected values for contingency tables
with one row or one column, equal expected frequencies will
be assumed

How to Run Chi Square

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

HOW MANY ROWS IH CONTIHGENCY TRELE <1-82 7

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

HOW FMRMY COLUMNS ITH CONTINGEHCY TRELE (1-8) 7 .

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

EXFECTED FREGUENCIES CALCULRTED BY - <CHOMPUTER OR CUDSER * L

and press AL -
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4. If you want to input expected frequencies based on previous
knowledge, research findings, etc. enter a U, otherwise enter a

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

The Computer will reply
GISPFLAY RESULTS ON LINE PRINTER - (YUES OR CHOO0 7Y o

5. Enteray

if you have a Printer and want a permanent record of

display
EMTER THE OBSERVED FREGUENWDY FOR CELL:

RO 1
COLUMK 107 .

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

t instruction #4, skip to instruction #8.
at instruction #4, the Computer will reply

e If youentered a €
e [fyouentered a'd

EWTER THE ESPECTED FREGUENCY FOR CELL:

RO L
CoLdmH 107 -

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

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

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

TURH OH YOUR PRINTER ~ HIT EMTER ¥ -

Turn your Printer on and press [33A0134
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10. The results of the chi square analysis will be displayed on the
screen and, if applicable, the results including the observed and
expected frequency contingency tables will be printed on the
Line Printer.

The Computer will display

(DOBSERVED TRELE. (EEPECTED TRELE, <COHI SAUARRE RESULT:Z 7 -
11. Enter an © to obtain the contingency table of observed

frequencies, an E to view the expected frequency table, ora ¢

to see the chi square results again. The chi square results and

contingency tables are printed on the Line Printer only once,

but these items may be displayed on the Video Monitor over
and over by entering the appropriate letter code.

To end the program press ELITXY -

Sample Run

7

L H i Ul ANALYS ] S ;
HOW MAMY ROWS IN CONTINGEMCY TABLE (1-8) 7 2

HOW MANY COLUMNS IW CONTINGENCY TRELE <1-8) 7 4

EXPECTED FREGUENCIES CALCULATED BY - CCOOMPUTER OR CUDSER 7 C

DISFLAY RESULTS ON LINE PRINTER - ¢YJES OR <(MOO ? N
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ENTER THE OBSERVED FREQUENCY FOR CELL:

RO 1

COLUMN 1 2

COLUMN
COLUMN
COLUMN

ROW 2
U RE

COLUMN :

COLUMN 3 7

COLUMN

ROW %
COLUMN
COLUMN
COLUMN
COLUMN

COMPUTER AT MWORK - PLEASE BE PATIENT

NUMBER OF ROWS IN CONTINGENCY THBLE

NUMBER OF COLUMNS IN CONTINGENCY TRBLE
TOTAL NUMBER OF OBSERVATIUNS <RLL CELLS)
NUMBER OF EXPECTED FREGUENCIES LESS THAN 5

2

R8T o (N
P'-’)Ln'-at:;

2
5 3
?

L

e, ..l

HI SOGUARE RESUL |5

CHI SGURRE
DEGREES OF FREEDOM
PROBABILITY OF CHANCE

C(OYBSERVED THRELE, (EYXPECTED THELE.

HonH H
e B N AN

= n LEX
=

2. 8883

. 8313

CCOHI SGUARE RESULTS ? O




CO)BSERVED THBLE. (EX4FECTED THRELE, (COHI SGURRE RESULTS ? E

e ————

|

CONTINGENCY TABLE - EXPECTED FREGUENCIES |

(OYBSERYED TRBLE. (EXAPECTED TABLE. <COHI SQUARE RESULTS ? _
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Messages and Special Considerations

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

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

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

Advanced Statistical Analysis Data File Structure

Cassette Tape
Record 1

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

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

Record 2

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

Record 3

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

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

Data Records

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

e single type file contains 8 data elements

e paired type file contains 4 data elements (pairs)

e ANOVA type file contains 8 elements (which may include
one or more group separation symbols)
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e 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 (or a * if less than 2 [.V.s)
Position 4 =1.V. #3 (or a * if less than 3 1.V.s)
Position 5 = 1.V. #4 (or a * if less than 4 1.V.s)
Position 6 = [.V. #5 (or a * 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:

1 = single type data

2 = paired type data

3 =ANOVA type data

4 = multiple regression type data

Record 2

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

e how many groups of data are stored on an ANOVA data file
or
e 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.

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

In paired type data files the first data record contains the X
value for the first pair — the second record the Y value. Each
consecutive pair of records contains a pair of data values
(X,Y). The file terminates with the TRS-80 end-of-file mark.
In ANOVA type data files the data for the first group is
stored one data value per record followed by a record
containing the group separating symbol (@). Data for each
succeeding group follows in the same manner. The data for
the final group in an ANOVA data file is followed by the
regular TRS-80 end-of-file mark instead of the symbol @.

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

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

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

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

Sample Printout from Tape Data Files

LISTINMG OF DATA FILE: FIMCYF 3 GRS

WELLE  OF =
1

o
EY
b
[
P
B

Py

RES

B

n
H

Fin

o

.
0

it

1
1
1
1
1
1
a1
a1
1
A1
1

8
15
1

HE HErHEEFr e EEEETF RS

i iv
15

LISTIMG OF DARTA FLILE: SEMFLE FTLE — Z IWEH

TWdl Th'
1 -

T RS

AT
W

=

ELEMEMT
ELEMEMT

EREE

OF DETH FILE:  SAMPLE FRATRED DATHA

WELLE OF &

DIy
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Sample Printout from Disk Data Files

OF DRATA FILE:  FRIRED-DET

DE

CIF DR FILE:

WHELLE OF =

L 1

#
# =
#om
#
#
#
#

LISTIMNG OF DATA FILE: UL F

UL Ihd T

]

i

EHEFHEHF

ELEMEMT
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Sample Printout from Random Sample

YOLURE SAMPLE WILL COMSIST OF MEASUREMENTS
OM THE 55 DATA ELEMENTS MNUMBERED

Sample Printout from Descriptive Statistics

E = CRIFTIWE = THA T IO T IODE

T

L

AMPLE STEE CMd o= i

L TAELE BB T GHT =

MEFIM z R FFMGE = G

i

MIHIFLIM = CLEE

WARTAMNCE =

#
Bl
=

S FIF T LI

4

"

fai
I3
h
i

ST DEM.

LIMETRZED ESTIMAT OF FORLILAT TON FARAMETE

WHETFAMCE =

DFTH DISTRIBUTION COEFFICTEMTS:

SHEMMHEZZ = — ¢

R W
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Sample Printout from Frequency Distribution

FOoTOELLT T O M

DISTRIBUTIGON OF WARTABLE D SAMPLE RLIMN

CLIMULATIWE &

ELEL T i
[ S RS E 15 @ LG

EEdEE T
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Sample Printout from Analysis of Variance

AMALY SIS o F W ARIANLDCE

SLMMARY TARAEBLE

SOURCE el OF M=
TOTAL 2351 25 28
EETHWEEM 196, 843 =
WITHIMN 2155 2 17 128 PPV
F-RATIO = 515455
DEGREES OF FREEDCOM = Z & A7
FEOBABILITY OF CHAMCE = 8, &8l
GROUF STATISTICS
GROUF H MEARM o
TREATMENT A 5 zZ1. &8 R T
TREATHMENT E [ 22 15 1262
TREATMEMT C = 8. 8 18, Z5EV
MO TREATMEMT 5 14. 4 Q. zZasv
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Sample Printout from T-Test

WHRETABLE = HE TGHT WHRETABLE Y. BB TG

MEMAM OF = o= il MEFM DF Y = LBEL S

=ofn OF o=l Sl OF Ny = E 4RET

=0 B MEAM = SVTELd =OED MEAM : B B b

HLMEBER OF FARIRS CR> = |

CORRELATION OF = WMITH Y JR>» =

DIFFEREMCE CMEFM M o~ PMEAM 4D o= —113 5

DEGREES OF FREEDOM CDF

T—-RATIO FOR THE RIFFE

H
X
XX
=
o
—
o
=
o

FROBABTLITY © 1 TAILED TEZT?
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Sample Printout from Correlation & Linear Regression
CoORRBRELATI OHMN 3 L I MEHRE FEGRESSSTI OHN

WHETRELE = MATHEMATICS WARIABLE Y READIMG

MEFMH OF 3+ = 71 MEFAM OF Y o= 198 5

S D OF M o= 1 FELEd

Lo OF % = 1 4337

MUMEBER OF FPRIRS CM> = 1

CORRELATION COEFFICIENT JR>

-
i

DEGREES OF FREEDOM CDF 3 = 8

SLOFE omM>» OF REGRESSION LIME = 7 178835
Y OINTERCEFT CBE>» FOR THE LIMNE = —-IZ18 D%

128



3
=
o
b
bl

il

LR, B

]
t

i



Sample Printout from Multiple Linear Regression

FIGE
FICET L% AT L0
FRY RATE
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Sample Printout from Time Series Analysis I

TIME SERIES AMALY SIS I

TE=T FOR TRERD

TRENWD LIMNE EQUATION:

¥
ORIGIN 1
TIME UNIT: 1 MOWNTH

YRR LEMCE  FICCOUN
Tl = £ g

1
e, L *

i
e
b

=

RN

b d b b e e e b e e b e
*

O

i
S+ #
I

o e e o et e e e e e e t +
AR I T ST 0 P I k)
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Sample Printout from Time Series Analysis I1

GRS TR SOMAL T

I
)
1l
I

TUIME
JULh

W TH P T G
Moo= JEM.

[RIZRS
JLIME
ORI
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Sample Printout from Chi Square Analysis

oM I 2o U AR E FOoE = LT o=

MLIMEER OF ROWE I CORTIFGERCY TAREBLE =

MUMEER  OF  COLUMMHE T CORT TR

TOTAL MUMEBER OF QBSIERWATIOMNES CALL CELLSE? K

i
by

i

THFM 5

MUMBER OF EXPECTED FREGUEMDIES LE

CHIT  SRLUARE = E,

[ELER OF FREEDCM =

FROBABTILITY OF CHAMCE = & :

TIHGEMCY TAREBLE

COMTIMGEMCY TRELE -~ EXFECTEDR FR
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Program Printouts

Tape Data Files Program Listing

S& CLERR. 75 MEN-806)  DEFSTRZ : DIMZDCCMEM-8860 /3D (B$=" " DEFINTI-N:NT=6:DIMLRCL15E)
188 CLSFRINTTRECISH"T R FE  DRTHAH  F I LE S FRINT
118 PRINT"THIS FROGRAM IS BEING RUN TO:":FRINT"  (POREFARE R NEW DATA FILE"
126 PRINT"  CUDFDRTE AN OLD DRTA FILE®
125 INPUT"  ¢L)IST AN OLD DATR FILE i 2R
136 PRINT: IFZR="L"INFUT"LIST DATR FILE 0N LINE PRINTER - CY2ES OR Ny " Z21:GOTCL04E
148 PRINT'FOR WHICH FROGRAM *; : IFZR="U"FRINT'WERE THE DATA": :GOTO16G
156 FRINT'MILL THE DRTR EE";
166 FRINT" PREFARED:":FRINT® 1 = DESCRIF. STAT. / FREQ DISTR. / HISTOGRAM"
178 FRINT" 2 = CORR. & LIN. REGR. / MATCHED FRS. / TIME SERIES"
186 PRINT" I = ANALYSIS OF WRARIANCE":INPUT" 4 = MULTIFLE REGRESSION " T
192 MF=MT: IFMT=3MF=1
195 IFMT=4F=g
196 IFZR="L"GOTOLAIS
IFZR="F " GOSUBERME | (070260
FRINT: INFUT"HOM FANY DRTH ELEMENTS ARE TO BE REMOVED " IR: IF IR=GiG0TOL @8
CLS:FRINT'LIST THE DRTA ELEMENTS TO BE REMOVED. "
FRINT FORL=1TOIR : INPUTLRCLD | NEXTL
CLS: INPUT"INSERT DRTA TAFE - SET T0 “FLAY' - HIT ENTER "if$
GOSUESHEE: FRINT : PRINT"DRTH FILE BEING READ = "5 Z0:FRINT: IFZR="L"MT=1T:G0T0192
IFHT=ITGOTOL A4
FRINT"HRONG DRTA FILE TYPE":PRINT:END
GBS
F=1: M= MA=1: IFMT=2INPUT#-1, 1R
IFFT=4INPUTH#-1, IV : [¥=T4+1

P b

=

DR BT A Bt B TR S A B o
[ I L O U ot I o AU
o R T T

Tt d T 00 Led el

s
(]

"
2L

R
o

1 IFECTy=E R =M+ I0 -1 JL=T : GOSUETE0E : TT=4 K=K+l

oL
o
(]
[Ny
[
[l
Ty
b
o]
oyl
ot
il
Doyl
T
D)
pe Rl
i
#
o
!
Xul
-
-
H
-1
-~
+
[

s
A

TFKCHR  FRINT G705
G20 NT=HT+1: ZDONT 3220 10 NEXT T H=fied

TFHT=Zp=r-JL

GOTOLEER

IFZR="L"G0TOLAaAE

1565 1FIR=8G0T 01548

1516 MG=1:MS=NLo+1: JE=R: FORT=LTONTSTERMF | JE=JE+L: IF JEXMSGOTOLSES

1515 FORK=1TOIR: IFLR(K)=JEGOTOLS 2

1528 NEXTE: NEXT.T: GOTOLS48

1525 ME=MGE+L: MS=HS+HCHGI+1 1 TFMG=HANS =S -1

1528 GOTOL515

1536 TK=TK+L: FORT=HHF TONT  20¢ T-HF =200 10 HERT T NT=HT=HF - J=T-HF :NCMGI=HOHG ) —1  HEAT T
1546 FRINT'HUMEER OF DRTA ELEMENTS REMOVED ="; IK:FRINT

1545 NP=NT : IFMT=2HP=NT-HF+1

3o,

O Rt B ]

-,
Lo
s,
%

=L o

137



Tape Data Files (continued)

1558 FRINT"HEW DATA COUNT ="iNPSMF: DATR ELEMENTS.
1555 IFMT=ZPRINT"(DATA FOR ALL GROUPS COMBINEDO®

1578 PRINT: INFUTDO YOU WANT TO ADRD ANY NEW DATH ELEMENTS - CY2ES OF MO0 " R IFR$="N"GOTOZ00E

1586 Bf=" HNEW "

CLSONMTGOTO2E4E, 2118, 2288, 2216

FRINT'BEGIN ENTERING YOUR": B$: "DATH ELEMENTS. ©
FRINTUSIGHAL EMD OF": B "DRTA WITH @ ":FRINT
IMPUTZ TF Za=" 0" GO0TOZ064
NT=NT+1: ZDINT 2 =28 GOTOZEZ6

FRINTUEEGIN ENTERING YOUR": 8% "DRTH PRIRS (XK. Yo "
2126 PRINTUSIGHAL END OF": B%: "DRTA WITH @ @ ":PRINT
2128 TNPUTE:, 2Y IFZx="8"G0T0z0a0

2148 ZDONT+L=2K  ZDONT+20=2Y MT=NT+2 : GOTOZ128

2218 PRINT"BEGIN ENTERING YOUR"; B4 "DRTA.

(I O CSCR (SR O L
Do I I oy B

Pl P Led Tl s S
T T O

zz2@ PRINT'SIGNAL END OF"; B%: "DATA BY ENTERING @ FOR THE OV YALLE. ":FRINT
2230 NS=NT/S+1 NT=NT+LFRINT'SUBJECT": NS " INFUT® DY %3 24 IFZR="8" NT=NT-1: GOT03A0E

2235 ZDINT =24
48 FORL=LTOIM-1 NT=NT+L:PRINT" IN"; L INPUTEDONT 3 MERTL  PRINT
S8 FORT=IN+ATOR  NT=NT+L  ZDONT="+" NEXTT  GOTOZ236

G IFZR="U"GOTO2368

8 FORE=1TOMA:CLS:PRINT"BEGIN ENTERING THE DATHA FOR GROUF #":E
A PRINTYSIGHAL EWD OF DRTH WITH @ " :PRINT

3 INPUTER  IFZX="@"G0TO2358

2340 NT=NT+1: Z0ONT »=2K  GOTOZZZ6

2358 NT=NT+1:ZDONTr="@" HEXTE : GOTOZAGE

2386 CLS E=1 No=H

2518 PRINTUNUMBER OF MEW DATA ELEMENTS FOR GROUP #"ik; @ INFUTHN

2328 ME=NSHNCE+L TFHN=8K=kK+1  IFEXMRTHENZBERELSEZS1E

2528 TFE=MANS=NS-1 . GOTOS58

2548 FORI=NTTOMNSSTER-1: ED0T+HND =200 T (HERTI

25568 PRINT:PRINT'BEGIN EMTERING THE WEW DATH FOR GREOUF #" i FPRINT

2oEE FORI=HETONSHNN-1  INPUTI0CT ) HESTT D NOK =N O +HR  MT=NTHHN  NE=NEHHN

: CLZ:PRINTYHEW DARTA COUNT FOR GROUP #": kG "=" MokD PRINT  k=k+i: IFEC=MAGOTOZ516

[aos ]

B NP=NT IFMT=3NP=NT-MA: IFZR="U"HP=NP+1  INFUT"HIT ENTER TO CONTIMUE " R¥

E CLSPRINTYHEM DATR COUNT =" NPAHF: "DATA ELEMEMTS. " IFMT=3FRINT" (ALL GROUPS COMBIMEDXY
S PRINT:INFUT"NAME FOR THE MEM DRATR FILE " ZN:PRINT

B THPUTYINSERT A BLAME TAPE - SET TO “RECORDS - HIT ENTER " A%

oS G

A

3 PRINT:PRINT'MRITING DATA TO TRPE. " PRINTS-1, M7 PRIMNTE-1. 2M
2 IFMT=3FRINTH#-1. MR

T IFHT=41=I¥~1 FRINT#-1. IV

FORI=1TOG  ZDCHT+HIp="@" [ NESTI  I=INTINT 3+10
=0 FORJ=AT0L  Z1=20Ck+1)  22=200k+20 ZDCE4Z0  24=2Dik+d0

E5=ZDi K450 ZE=20i k40 EV=2DIE+T 0 28=20 k430 GOSUBDE0E  K=k+8 MEXTT  PRINT (END
IMPUTH#-1, IT: INPUTH-1, 20 RETURN

INPUTH-1, 2010, E020, 030, 2040, E050, Z060, 2070, 2082 RETURN

HF=HOE D SHF  TFMT=2PRINT"GROUP ;65 " "

PRINT"NUMBER OF DATA ELEMEMTS RERD FROM TAFE =":HP:M=@:RETURM

FRINT: IFMT=2IHPUT"HOW MANY GROUFS <2 TO 5 OMLYD " MA: IFMARC=5THENSEZ0ELSESRGA

25
Y
s
K
4
A
s

P
2]

= -
T N

,.
e R
Do I DO R ot OV ot B L

000 Q0 =g g Ty U Led Led
Py

[N nxl
PR
fan}
facy]

P o O

A RETURH
A FRINTH-1, 24, 22, 22, 24, 25, 26, 27, 28 RETURN
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Tape Data Files (continued)

'"IHULE“'erl 3F$—‘F615FD“ GOTOZoaR

Dot

[xn}
AU O I A

I

I - *“HHLT Ftbr

FRINT'DHTA FILE TYFE = “; CFFRINT RETURM
F

1 B

ORJ=1TOLGE : L= TNKEYS : IFCH="2" GOTIS52E
EXT.J:RETURN

3926 CH=THKEYS: TFCS="6" THENSSTREL SE9320

36 RETURN

IFZI="Y"FRINT"TURN ON YOUR FRINTER -

INPLT"HIT ENTER TO BEGIH LISTING "iC$

TF21="y"FORT=LTOR: LPRINT" * NEWTI:LPRINTCHRS (290, "LISTING OF DATA FILE: *i Z0:LFRINT® *
CLS : DNMTGOTOLAGEE, 18678, 16ES, 16103

FRINT. . "WALLE OF ®":IFZI="v"LFRINT, . "WALUE OF X"

FORK=LTONT - IFZ1="y"LPRINT"ELEVENT 4" K. , 2D

PRINT"ELEMENT #" K, , ZDCK) 1 GOSUBSSHE : NEXTK : GOTOLAS6

PRINT. . "WALLE OF 3", "WALUE OF ¥ :IFZI="Y"LPRINT. . "WALUE OF %", “YALUE OF v"
FORK=1TONTSTEPZ: IFZI="Y"LPRINT"ELEMENT #"; CK+13/2. . 2Dk, 20kl

FRINTELEMENT 4" (it+1)/2, . 206K, ZDOKHL) - GOSUBSSR0 NERTH : GOTOLA50E

PRINT. . "WALUE OF X":IFZI="Y"LFRINT,. "YALLE OF ¥
KL=1:FORK=1TONT : IFZI="¥"LPRINT"ELEMENT #7 K, "GROUP #"; KL, ZDCK)
PRINT"ELEMENT #"; K. "GROUP #°5 KL, ZDCK ) GOSUES9EA: TFZ00K =" 6" KL=kl +1

HERTE : GOTOLASEE

PRINTTAE140: 0¥ RT SRS (I O S UF S

IFZ1="9"LFRINTTREC14); "IV IVl IvdR Iv#E Ived Tvas

FORK=1TONTSTERS

IF2I=" " LERINTYELEMENT #"; (Kr7 )% (FORM=HTOS LPRINTTREC Letthis ZDCRHD: NERTILERINT® ¢
PRINT'ELEFENT #"; (+7)/8:  FORM=BTOS: PRINTTAECLAIME0; ZDOKAT G NEATHPRINTY * GOSUESSEE: HEATE
PRINT: INFUT"(LY ST DFTA FGAIN O CE)ND PROGRAN  C3 . 1FC="L  THENL B AELSEEND

S@EGA  TNPLUT#-1. %, B%, 5 PRINTAS : FRINTES [ PRINTCS

(i) o L LT L0
LW I B B R
1:|

L
u:) l
DosIE R R ]
N D0 sy o~ on a::

e e e A

[aa]

DRI SO0 T B o, T ot Tt B I oy B I v |

R
o

Do o8]
Z Lm0 L0

LN Y I s k]

. o T
T T

T b

...
15,
28 B0V I o B oy BN ]

R e e e e S Tl g L SNy S A
R e

VI R B SIS T 0w T B o S SCU o T O o T ot B o T O oo T o T ot B B ¥ B S U B ¥

.,.
!
M)
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Disk Data Files Program Listing

SE DEFSTRZ (Be=" " DEFINTI-t: DIMLRCLSE: De="0L0"
168 CLS.PRINTTRBCLS "D I 5 K DHRTAH FILES"PRINT
118 PRINTUTHIS PROGREAM 15 BEINMG RUM TO:" PRINMT® (PIREPARE ® NEW DATAR FILE"
1zE PRINT CUDPDATE AN OLD DATH FILE"
125 INPLT® CL2IST AN OLD DATH FILE M 2R IFER="P"GOTOLZ:
126 PRINT: INPLUT"WHRT IS THE MAME OF THE OLD DRTH FILE " 2N IFZR="L"GOTOLZ48
127 PRINT: INFUTHCSHAVE OLD FILE OR CRIJEMOVE QLD FILE FROM DISK " 2K
125 DE="HEW": IFZR="U"D$="UFDATED"
122 PRINT PRINTWHAT WILL BE THE HNAME OF THE “: D& INPUT" DRTA FILE " 2H
1308 PRINT: IFZE="L"INFUT"LIST DRTR FILE ON LINE FRINTER - <Y:ES OR (MO " 21:GOTOlmE0
143 CLS PRINT'FOR WHICH PROGRAM "  IFZR="U"PRINT"WERE THE DRTA"; GOTOLlcE
158 PRINTU"WILL THE DRTH BE":
168 PRINT" PREPARRED: " FPRINT® i = DESCRIP. 2THT. A FEER. DISTR. / HISTOGRAM"
178 FRINTY & = CORR. & LIM REGR. ¢ MATCHED PRS. ~ TIME SERIES"
PRINT" Z = ANALYSIZ OF WARIANCE™ : INFUT® 4 = MULTIPLE REGRESSION T
IFER="F"GEOSLEDERE  GOTOZE6E
FRINT: IMPUT"HOW MANY DATA ELEMENTS ARE TO BE REMOVED “; IR: IF IR=6GGOTOIHGH
CLS:PRINT"LIST THE DHTA ELEMENTS TO BE REMOVED.
PRINT FORL=1TOIR: INPUTLRIL 2 HEETL

CLSOPEN"IY, 1, 2H

THPUTH#L, IT:PRINT"DHTA FILE BEING RERD = " ZW:PRINT: IFZR="L"MT=IT . GOTOLEZS
IFMT=ITGOTOLE4a

PRINT"WRONG DRTH FILE TYPE" PREINT . END

GOSUBIS66

MA=1: IFMT=3ZINFUTH#L. MR IT=MA

MF=MT: IFMT=3MF=1

IFMT=4INPUTH#L, IV IT=IV MF=TV+1

k=1 IFZR="L"G0T01546

OFEN"O", 2, "SCERTCHARSAY (GOSUBSEZRA . JE=@ k=1
@ OJE=JE+1: JE=08 FORKK=1TOIR  IFLECKK <> JEGDTOL514
isle IR=1:ERE=KERE+1
1514 HEATER  FORLL=1TOMF : INFUTH#L, 2K IFZ8< @ GOTO4S522
1546 IFMT=4G0SUETERE  JE=JE-1  GOTO1548
1518 GOSUBTAEE: K=K+1 NCE=-1
1522 HOE=NOE+L IFCIR=a0AND ZR="U" IPRINT#2, ¥

1523 IFEQF CLxGOsSUBYE0E  GOTOL546
1524 NEXTLL :GOTOLS1A
1548 IFZR="L"THENI1BGARELSEPRINT PRINT"NUMBER OF DATA ELEMEMNTS REMOVED =":KS:PRINT
15945 ND=JE-ES . IFMT=ZND=ND-MA+1

1556 PRINTUHNEW DRTA COUNT ="; HD; "DRTH ELEMENTS.

1555 IFMT=ZPRINT"(DATA FOR ALL GREOUPS COMBIMEDD" PRINT:GOTOZH5H

1578 PRINT : INPUTVDO YO WANT TO ABD ANY HEW DRTA ELEMENTS - OYIES OF NSO " R$: IFA$="Y"BF=" NEW '
2088 JE=ND: CLOSE: IFZKE="R"KILLZIN

foot b= T O30 0% %0 00 0D

b R AT T B

CROCH O e oS0 T S S 5 D ) % RO 00
[ N T P

I e R el ol O (L (U LA

o2 % LN

2802 OFEM"IY. 1. "SCRATCHARSA™ (OPEM"O", 2, ZM: IFMT=2G0TO02288

2804 TNPUTHL. 24 PRINT#Z, 2X: IFEOF C13 THENZGBSELSE2a04

2805 IFA$="N"GOTOZ08E

JEve CLSONMTGOTOZ618, 2116, 2288, 2216

2eis PRINT'BEGIN ENTERING YOUR": Bf: "DATH ELEMENTS. "

2828 FRINT"SIGNAL ENWD OF": BE: "DRTR WITH @ ":FRINT

2EZE INPUTEN: IFZX="0"G0T0z008

2a4l JE=JE+1 PRINT#2, 2 GOTOZEZE ‘
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Disk Data Files (continued)

2448 PRINTUBEGIN ENTERING YOUR"; BE: "DRTA PRIRS X, %) "

2126 PRINT"SIGNAL ENMD OF": B "DATA WITH @ @ " :PRINT

2138 INPUTZR, 2% IFZa="0"G0TOZRa:

2148 PRINTHZ, 24 PRINT#2, 29 JE=JE+1 GOTO2138

2218 PRINTUEEGIN ENTERING YOUR": B#: "DATH

2229 PRINT'SIGNAL END OF": B "DATH BY ENTERING @ FOR THE DV VYALUE. ":PRINT

2230 JE=JE+L PRINT"SUBJECT": JE; " " INPUT" DV " 2K IFZk="E"JE=JE-1 GOTOZGEE
2235 PRINTH#Z, 2¥

2248 FORL=LTOIN NT=NT+L:PRINT" I%":Li  THPUTZ: PRINTHZ, 2k HEATL PRINT : GOTO2238
2208 TFZR="U"G0TO2568

2210 FORKE=1TOMR:CLS:PRINT"BEGIN EMTERING THE DATA FOR GROUFP #'; K

2328 FRINTOSIGHRL END OF DATA WITH @ “:PRINT

2IZH THPUTZY IFZ¥="E"GOTO2258

2348 JE=JE+L1 FRINT#2, Z¥ GOTO23zZ0

2358 IFK=MATHENZBEZELSEPRINT#2, "0" (NEXTE

2568 k=1 INFUTH#L. 25 PRINTH#Z, 24 INFUTHL, 24 PRINT#, 2

25308 FORTJ=1TOMCK ) INPUTHL, 25 FRINTH#2: 2K NEXTT

2548 PRINT'NEW DATA FOR GROUE":; ks "= CYIES OF CNOO " INPUTZY: IFZ¥="%"CLS : GOTO2554
2545 IFK=MATHENZSTRELSEINPUTHL, Zx PRINT#2, 24 GOTOZ576

2556 CLS:PRINT'BEGIN ENTERING THE NEW DATA FOR GROUF #": K

2555 PRIMT"SIGHAL END OF NEW DRATA WITH @ " :PRINT

2558 TNPUTZE: IFSSCs " BYPRINTHE, 26 NCK =N +1 JTE=JE+1  GOTOZS5E8
IFK=MATHEHZSTEELSETHPUTHL, 25 PRINTH#2, 2%

CLEFRINT"HMEW DHRTH COUNT FOR GROUP $" K "="; NOKDCPRINT (k=k+1: IFK{=MAGOTOZ5Z6
INFUT"HIT ENTER TO CONTINUE ":C#

CLE:PRINT'MEW DATA COUNT ="; JE: "DATA ELEMENTS. " IFMT=ZPRINT"(ALL GROUPS COMEBINED:®
IFMT=4FORI=1TOMF . PRINT#2Z, "@" NEXTJ

CLOSE: IFER="U"KILL "SCRATCHARSH"

PRINT PRINT"HEW FILE IS HAMED: " ZM:PRINT:END

NP=NCE 3 AF MO =N —KR D KS=KESHER  IFMT=3PRINT "GROUF " k5 "0 "5 (KR=8
FRINT"HUMBER OF DRTH ELEMENT: RERD FROM DISK ="; NP:RETURN

[ KON R (N
n

...
DU o]

| O i o I x SR B D M R CCRRS s o

S0 S Lt Ll Led bl
o O @ S S S T O oon

Do IO I NI 8 O

= PRINT IFMT=ZINFUT"HOW MANY GROUPS <2 TO 3 ONLYD ":MA: IT=MA: IFMA<=STHENSBZBEL SESDAR
& IFMT=4INPUT"HOM MANY INDEPEMDENT YARIABLES (1 TO S OMLY: " IM:IT=IV:IFIV<=5THENZGZBELSESGREG
SEzE OPEMUOM, 2, ZM

PRINT#2 MT: IFMT2PRINTS2, IT

RETURN
CE="SINGLE" : IFMT=2C$="PRIRED" : GOTOI2E0
IFMT=204="AN0OYAR" : GOTOS28:
IFMT=4C$="MULT. REGE. "

FEINT'DRTR FILE TYFE = ":C$:PRINT:RETUREN
FORJ=1TO466 : C$=INKEY$  IFC="0"GOTO928
NEAT.J: RETURN

CE=INKEY$  IFC$="@"THENI2ZRELSESS2G
RETLURN

@3 CLOSE PRINT: IFZI="Y"FRINT"TURMN ON YOUR PRINTER - "

A A I R R

S Ld PP @ S S O L

B R R R R LD L0 0 D AD D D MDD D
]

SO T R I M0N0 U LD 0~ Ry O

BES INPUT"HIT ENTER TO BEGIN LISTING ": C#:GO0TO187da
BET IFZI="Y"FORI=ATOS  LPRINT" " NEXTI LPRINTCHR$C22:; "LISTING OF DRTH FILE: "; ZN:LFRINT™ "
AlE CLS:E=1 ONMTGOTOL98ES, 18878, 18838, 16108
BES PRINT. , "WHLUE OF X" IFZI="Y"LPRINT.."WALUE OF ="
H7E INPUTHL, 28 IFZI="Y"LPRINT"ELEMENT #"; k.. 2X
% EHPS PRINT"ELEMEHT #"; K, . 24 GOSUBS96E  K=K+1 IFEOF (1) THENLBSERELSEL067FE
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Disk Data Files (continued)

DOCEC T oC U o B ey I o B ov]
PN ol N I B oy B o N
Doy iy I A )

T G 0D RO AD 00 00 OO

YRR B i |

=Y
Y

Py B CUIE oy U ot Iy o]

DoTEN IS OIS ORI ol ol

=
1

WJ Ty LN e R e
AR

[N
[xcn]
D I oo ]
1=
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FRINT. . "WALUE OF #" "WALUE OF YY" IFZI="%"LPRINT, . "VRLUE OF =®", "WALUE OF

INFUTH#L, 24 INPUTH#L, 2 IFZI="Y"LPRINT "ELEMENT #".KJJE%52¥
FRINT'ELEMENT #"; k., 2k, 2% GOSUBS2EE: k=k+1 ) IFEOF (L THENLIGSEBEL SE1A058
FL=1:PRINT., "WRLUE OF x":IFZI="Y"LPRINT., "WALUE OF ="

INPFUTH#L, X TFZI="Y"LPRINT"ELEMENT #"; i, "GROUP #": KL, 28

PRINTYELEMENT #"; k&, "GROUF #": KL, 28 GOSUBR9EE: [F24="8"kKL=kL+1

K=F+1: IFEOF ¢4 THEMIGSEEEL SE1HE5E

PRINTTRECL4 ) "DV Il IW4z IVHZ T Ivese
IFEI="Y"LPRINTTHE L4 "Dy IVvH1 Iw#2 IV4= W4 Tha"
FORJ=GTOMF-1: INPUTHL, &4 IFZH="0"Q0TO105E60

TFT=@PRINT ELEMENT #% b [ IFZI="Y"LPEINTELEMENT #":kK;

PRINTTABCL4+ T80 Z4;  IFZI="Y"LPRINTTRECL4+ T80, Sk

HEXTT  K=k+1 PRINT  IFZI="Y"LPRINT" *

GOTOLE11a

FRIMT: INFUT"CLXIST DATH AGRIWN OR CEXHD PROGEAM " Cf

CLOSE: IFCH$="E"END

OFEM"I", 1, 2N INPUTHL, 24 TFMT2IHPUTHL, 25

GOTOL80ET

Syj u




Random Sample Program Listing

180 CLS . PRINT.PRINTTRBCISG "R AM D OM S AMPLET

165 RANDOM: GEFINTH-Z  DIMRC2285)

116 PRINT: IMPUT"WHAT IS THE TOTAL POPULATION SIZE ":H

128 PRINT:INPUT"WHRAT SIZE SAMPLE DO YOU DESIRE "M

128 PRINT . FREINTYSAMFLING FPROCEDURES AWRILABLE "

148 PRINTTRECS: "1=SHPLING WITH REPLRACEMENT

158 PRINTTABCSY; "2=SAMPLING WITHOUT REPLACEMENT  WHICH " : INFUTH
155 PRINT IWNPUTLIST SAMPLE DRTA ELEMENT HUMBERS 0N PRIWNTER -~ OYOES OF ONXD Y5 1%
168 K=a FREINT PRINT"COMPUTER AT WORK - PLERSE BE PATIENT. "

165 ACLI=RNDOHD  K=k+l

178 IFK=MTHENZ45

128 F=RHLOHY

185 FORJ=4TOK: IFF<-RCIITHENZ1A

198 OMAGATO218. 126

218 IFFSRCIDTHEMZZG

228 HESTI ACk+10=F :GOTOZ48

238 Z2=] FORL=ETOISTERP-L ACL+Lo=mAcL ) HESTL (RO Z 0 =F

248 k=Rl GOTO4LTE

n

IFT$="5"CLS INPUT"TURN ON YOUR FREINTER - HIT EHTER " A% FORL=1TOS LPREINT" " HEXTL
CLS PRINT PRINT'YOUR SAMPLE WILL CONSIST OF MEASURE":

PRINT"MENTS OW THE": M: "DRTR"

PRIMNTU"ELEMENTS MUMBERED:" K=1

IFI$="Y"LPRINTCHRE$C 290 TRBCT ) "YOUR SAMPLE WILL COMSIST OF MERSUREMENTZ®
IFI$="Y"LPRINTTABCIG 0N THE"; M "DATA ELEMENTS HUMBERED: " LPRINT" ":L=1
FORT=KTOM: k=1 IFKIMTHENZEG

PRINTRCI

TFI$="Y"LPRINTACT ), (L=L+L: IFL=SLPRINT" ":L=1

IFIA4a=INT I /480 THENZ1E

NEXTI

IFI$="Y"LPRINT" " LPREINT" "

PRINT :FRINT"SELECT ANOTHER SAMFLE ~ CYOES OR (MO0 Y

IHFUTRE  IFR$="Y"RUN

GOTOI39

INPUT"HIT ENTER TO CONTINUE THE LIST " A% k=H+Ll:G0TOZ00

HEXTF

=

I O LS LRI U L%

Il DI B BN I U R R LR s B B NN T S | QO O
WO LR R R S S g O O L O

L Lod bl Lok ded Lad Led PO P ol PO
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Descriptive Statistics Program Listing

5 CLERR1SA

18 CL= DEFDELA-H, O~ DEFINTI-N:DEFSTRZ (N=6 JT=8 {T=1

12 OMERRORGOTOLS: IH—L.EﬁD"T" CLOSE: ﬁﬂTUhﬁ

15 IM=1;LIMKCMEN. 2 :" CRESUMEZE

2B PRINTTAECR): "D E SCRIFPTIVE STRTIESTIOESFPRINT

25 ONERRORGOTOR

@ PRINT"HOW MILL DATH BE ENTERED - ™

43 INPUT" CESEYBOARD CTHAPE OR <DOISE " 21 IFZ1"DUGOTO47

45 PRINT: INFUT"WHAT IS THE WAME OF YOUR DATH FILE ":2H

47 IFZI="K"GOTOEZE

48 PRINT (MF=1:MG=1 :MA=1: INPUT"SPECIAL INPUT FILE TYPE - <Y2ES OR CHXD " 2T IFZT="W"GOTOEZ
42 PRINT:PRINT"WHICH TYPE (i=CORRELATION ~ MRTCHED PRIRS T ¢ TIHE ’EFIE' "

@ THPLITY Z=ANALYSIS OF YRARIANCE, Z=MULTIPLE REGRESSIOND i MF MT=MF+i
51 FRINTONMFGOTORZ. 5%, 54

52 INFUT"WHICH YARIABLE <i=x, 2=Y) ";MG:MF=2 GOTOEZ

53 K=1:INPUT"WHICH GROUP <1 - 5 ONLYD " MR MF=1.GOTOSZE

54 INPUT"MHICH YARIABLE <o=D4. 1I=IV#i, 2=Iv42 . . . S=IVH#5) " MG MG=MG+1 MF=2

&2 PRINT: INFUT"WHRT IS THE WAME OF YOUR VYARIAELE ":2¥

Jl-

4 PREINT  INFUTYDISPLAY RESULTS ON LINE FRIMTER - OY2ES OR CNXO " 20
3 [0=1:IF20="Y"10=2

e II=1:IFZI="T"11=2

7o IFZI="D"1I=2

FE CLSPRINT ONIIGOTOPY, 158, 580

F7 IFIM=2THEMOPEN"O", 1. "SCRATCHARSHY %
72 PRINT"BEGIN ENTERING YOUR DATH "

28 PRINTUSIGHAL END OF DATA WITH @ OAT SYMEOLS. " PRINT

Qi INFUTZ: IFZ="@"G0TO128

95 ONIMGOTOLGE, 118

188 ACMN+Li=VYRL (Y M= H+l GOTORE

118 K=MALCZ3 PRINTHL, & N=M+1: GOTOSE

126 IFIM=1G0TO1ZR

125 CLOSE

138 PRINT:PRINTUEND OF DRTA - "W "WALUES WERE ENTERED. " GOTO564
158 INPUT"INSERT DATR TAPE - HIT ENTER ": Z1

155 IFIM=2THEN OPEM"O". 1. "SCREATCHAASHY

1eE IMPUTH-1, IT: INFUTH#-L. 20 PRINT

1768 PRINT'DATH FILE BEING RERD = "; 20 IFIT=MTGOTOLEG

1268 PRINT PRINTWRONG DRTA FILE TYPE “ PRINT:GOTOSEEE
S IFCMT=Z00RCMT=42 INFUTH#-1, IT
TFCMT=Z0AN0DCMAGITAPRINT (PRINT"THERE ARE OHLY": IT: "GROUPS D GOTOGHEE

IFCMT=43RAMD MG TTHLPRINT (PRINT" THERE ARE UHL?";XT;“IH&EPEHUEHT WRRIABLES ! GOUTOSH8G
IFII=2G0TOva:

INPUT#H-1, 2010, 2020, 2030, 2040, 2050, 2080, 207 0, 2080 TFMAXLGOTOZES

FORJ=MGTOSSTERPAMF | IFZCTp="0"G0T02Z28

H=H+1: ONIMGOTOL192, 262

ACNI=YRALCZCT ) NERT.T  GOTO198

MO G D 00 00 OO 00

R R I R I R I R R s oY

I U R R ol el ol

B2 K=VALCZOT) S PRINTHL, X NEXT.T - GOTO498

BS FORJ=1TOR: IFZ(T)0="B K=K+

B3 IFK=MAGOTOZ14

11 NEXTJ: GOT05

14 MA=1: IFJ=860T0198 (
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Descriptive Statistics (continued)

215 FORK=T+1702; JFZCEy="m" 50Tz 34
21 M=+ ONIFGOTOZLT, 226
217 RONI=VALCIOR D 3 I NERTE  GOTOL26

£21 ?“”HLQ k. "PFIHTﬁi-”.HEHFnMU

235 FIHIH "DHTH YRLUES WER

Dt I o I

SRR S LU

TRy

He Y ik ‘"'L THEH‘-."L k
TR AHTHENYH=H T
FETURHN

N O8]

[
Ty

[ <R T U N Y I
D
N

Do SR Y

IF =ML THENYL =5

TFEAHTHERYH=E

FETURN

SH=E55=0 IP=1 VH=-1EZ8 YL=1E
OMHIMGOTOSLE, caa

FORI=41TON: ONIPGOSUBESE, 450
HEAT.T GOTOTSE

A “HLIQﬁTUtlH tl@.?@ﬁ
A DFER"I", HTL
OMIPGOSURS
HEHTJ.GDTU?SH

Ty T

fios)
v U O B P

ek

fan}

2 T L o O oen B B
AR 51

IFMA=1G0TO7 6

 FORE=1TOMA-1

THPUTHL, 2 IFZ< @ GOTo a4
HEXTE  GOTOTLA

FORI=1T0OMG  THPUT#L, 2 NESTT 0N
IFMT=dMF=1T+1

P R R o R v B S R wox B
e B S VOV O I I MR T o

[xe]
e}

IF EOFCLy THEH 758
GOTOYE

OHIPGOTOEG0G
AY=SMAN Y=
Sh=54

]

5L [ e e

iy
!

(R W T RN S B BN S R B R SN L B S B

W GOTOE2E

-
A
R B R RIS £ B R

Sh=i: T‘U

P
[

= ETHENE

A
24 SG-U.VV=H
358 IFIM=2THEW CLOSE
55 IF- i;n'{n,,ni
aed CEASE=OSEANASGL E ST 05
a75 I?Tﬁ’“FL"PP{HT IHFHT"T”PH I
=1 5]

J:RETUR

IFSG - THENS S=08+ G-V 0L 20 Sed=h

OFER"T". 4, 2N INPUTHL, IT IFIT:
TFCMT=200RCMT=d 0 THPUTHL, IT GOTOLSE

O

E RERD. " GOTOSGH

M
L=t T -V I 4

4o+ RV 4

FORJ=47T0M: TNPLT#HL,

ATGOTOLEE

IPGOSUBZETE, 468

FORI=1TOMF ; TNPUTHL, 2 IFZ="8"G0OTO75E
IFOPT=22ANDCMG=1 )i T=MT  IFEQF (L THENTSE
HEST.T  e=YALCZ ) ONIFGOSURZETE, 468

SSMD 2SN O TRV =ETHERSLS

1A

N 't A Hl’.il"

YO FEIN\ER - HIT ENTER ":F#
CLEPRINTTRECZG"DESCRIPTIVE STHTISTIC

o
k!
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Descriptive Statistics (continued)

FEINT :PRINT'WARIABLE: " 2V TRBCZE:: "SAMFLE SIZE CH: = “iN
FRINT PRINT"SHMFLE STRTISTICS:®

FPRINT"  MERW", "= "; CEMGOAND. " ERAMGEY. "= " CEHGOYH-YLD
FRINT®  VARIAHCE", "= "3 CENGOW ™ MINIMUM®, "= " CENGIYLD
FRINT"  STD. DEV. ", "= " CSHGOSGH, " PREIMURY, "= "5 CSHGOYHD
PRINT :PRINT"UMEIRSED ESTIMATES OF FOPULATION FRREAMETERS:
PRINT®  WARIAMCE", "= ", CSHGOW, ® ST DEY. " "= " CENGRSD2
IFSG=8G0TO97E

PRINT :PRIHNT"DATA DISTRIBUTION COEFFICIENTS:®

FRINT"  SEEWHESS". "= " CSHGOSED, " KURTOSISY, "= " CSMHGOST
IFT0=2THEHLBZE

FPRIMTEBIEG, *  WANT TO RUN AMOTHER SET OF DRTH - OYIES OR MDD M
INPUTZER: IFZA="%"RUN

CLS: GOTOSEER

n oD

sy
P

Ty T N B L [ e R
O OREE TR | B B o B AU R v

e

Do

LD L 0 D g A0 a0 D WD LD LD L

LD EG T S =g 0T

w0Ln

L o
D P O ol 1ed Pa

1,
i~
Lot

LPRINTTRBC11)" D ESCRIFTIYE STRATIGET
GOSUEZ1 68

LPRINT® *:LFRINT®  VARIFELE: “: 2% TABCIS): "SAMPLE SIZE (M) = “iN

GOSUBZLEE: LFRINT® ":LFRINT"  SAMPLE STATISTICS: " :GOSUEZ16G

LPRINT® MERN®, "= "; CSMGCAYD. " RANGE™, "= "; CSMGOYH-YL ) GOSUB21a5

LPRINT® VARIAMCE®, "= "5 CSHGCYWD, ®  MINIMUM®, "= " CSNGOYL

GOSLEZL 66

LPRINT" STD. DEY. ", "= Ui CSNGOSGEH Y MAKIMUMY, "= "5 CSHGIYHD

GOSUEZL é

DT o B oy e}
TR B R U | B B )

[xn}
J

LRI M
onoEoon

P

LFRINT" ":LPRINT"  UNBIASED ESTIMATES OF POPULATION PRRAMETERS @
GOSUEZ1a8

LPRINT® VARIRMCE", "= "; CONGOY.  STD DEY. ", "= " CSNGOSD:
GOSUEz1a0

1167 IFSG=LPRINT" ":LPRINT" " GOSUB2L06: GOTOL128

1118 LPRINT" ":LPRINT"  DATA DISTRIBUTION COEFFICIENTS: " GOSUBZi08
1128 LPRINT® SEEMMESS", "= "; CEWNGEOSKX " KURTOSISY, "= " CSHGOST)
1126 FORL=1TOs: GOSUB2108 HEXTL

1146 GOSUBZ2EE: LPRINT"

i A

N ol el ol el el el el
P IR I
DoV o]

'_n.
=
fa]
i

x

RN
b
Py
fucx]
o)
Pos]
o,
[

s

o

L

LFRINT" " LPRINT" “:LPRINT" ":RETLRN
FORL=AT0AZ  LPRINT "t - NEXTL RETURM
IFIM=2CLOSE  IFT ISR ILL Y SCRATOHARSR"
EML:

e

D)

oy P
R
> icn )
LI o8 B WU o )

DR | Iy
]
=
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)

istogram Program Listing

5 CLERRASE: DE="4444 #"

18 CLS DEFDELA-H, O-Y DEFIHTI - DEFSTRD (H=
12 OMERROREGOTOLS  IM=2 CHD T CLOsE unfnfn
15 if=1:C ; SLME 20

pye FFIHTTHE 41
25 OHERREOREGOTOE

0 OFRINT'HOW WILL DRTA BE ENTERED - " OWHIMGOVOEE.
SN GOTOT

it

48 THPUT" GOEYBORRD CTHRFE OR (D2 ISE Y E10IFEL

4% PRINT: INFUT"MHAT 1% THE HNAME OF ?uuﬁ DHTR FILE

e INPUT" CEOEYBORRD: DR CTHRPE i 21
47 IFZI="E"GOTOeX

48 PRINT: MF=1 MG=%1 MA=1: IHPUT SPECTIAL IHPUT FILE TYPE ~ O¥IES
43 PRINT PRINT'WHICH TYPE (1=CORRELATION / MATCHED PAIRS T /4 7
TEIHPLUT 2=ANALYSIS OF YARIANCE, E=MULTIPLE REGRESS

Sl PRINT: OHMFGOTOG2, 53, 5

2 IMPUTYWHICH WARIABLE Ji=g, =¥ “'ﬂG'ﬁF=2:GETE’ﬁ
33 E=L10INPUTUMHICH GROUP i - E' OHLY > "5 MAMF=1G0TOEE
e LVER S MG EG=MGL  MF=2

54 TNPUT'HICH VARTAELE (BeDY, 1=IVAL, 2= V2
€3 PRINT: INPUT"WHAT IS THE WAME OF YOUR YARIFELE
7B 11=1:IFZI="T"1i=2

S IFZI= 0 11=3

76 CLS:PRINT: ONIIGOTOP7. 150, Sé

P7 IFIM=2THENDREN 0", 1. “SCRATCHAHEA"

7% PRINT'BEGIN ENTERING YOLR DRTA. "

=

S R R SO, R B
|I(

[Ex]
+ Lh

IMPLITE  IFE="E"GOTO1Lz8
OMIMGOT O e, 148
AUNALY=YAL Dy M=+ GOTOSE
AEVHLCE Y PRINTHL, & N=t+L - GOTO29
IFIM=1007T0428
CLOSE
FRINT FRINTVEND OF DR
IHPUT Y IHNSERT DATH TRF
IFIM=2THEM OPEN"CE, 1, "SCRERTOHARSHY
THPUTH-L, 1T INPUT#-1, 20, PRINT

g

Pk s

1)

LR I MOV 8

i,
!

IFMT:
IFepT=

JORCHT=43 THPUTH#-1, 1T

IF1I=3G0TOPE2
INPUT#-1, 2010, 20200 2030, 2040, 23
FORJ=MGTOSSTERNF : IFZCTr=" 8" GOTE
NeN+L: ONIMGOTOL9S, 262

CHI=VAL (20T :NEKTT GT015

» o PRINTHL W ONEXTT: GOTOL9E
E g ’,.i .f“‘"lﬂ“? ...} +.L
IFK=MAGOTOE14

HEXTT: GOTO198

M= © TF J=8n0T s

215 FORK=J+1TOS: [FZ0K0="B"G0TO2 36

ST T L LD a0 M 00 00 00 0 00— Ty 08 0N

R X el ol el ol el ol el el vl ol el el vl el ol el ol el

SN e R R TN R O DO B o T R B S Bt A R

e
B

SANDCHFC DT PR INT CPRINTVTHERE ARE OHLY"S
IF CMT=d END MG T T+LsFRINT - FRINT' THERE ARE OHLY': 1T, “THDEPERDENT

B
3

i}

?????

S

=G HT=1 He="4#4 "

pamOTOET

FRINTOHTH FILE BEING READ = % 20: IFIT=MTGOTOLES
PRINT :PRINTOWRONG CRTA FILE TYPE. *:FRINT: GOTOSEEE

1T “BROLFS

T

B PRINTOSIGHAL EMG OF DATA MITH @ OFT SYMBOLY " PRINT

THo— Ui UWALUES MERE ENTERED. M GOTOSGRG
E -~ SET TG FLAY ~ HIT ENTER ":ZI

CIFFMAFLGOTOZES

i

FHEIHELE

O R0 ”3:M.1F2T3“H“GGTGSE
IME SERIES.
"o EF TR L

CGUTDEGEE
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Histogram (continued)

Ry UL S
IFIH‘“ ”LGEE
FRINT PRINTH: "DATA wALUES WERE RERD. " GOTOS5EG
C.JIH.!?:

ﬁiTHEH“‘"”'J}
Y HTHENY

St
ZED
RN
R¥as
et
= ed

H
!

TURH
TFACT =R L THENLAC D=l i T+ RETLURN

SO S TR = T o
452 hHEl~JtTHl‘%"?-l
455 MESTI RETURN
deid IFRFHCIEHLORETURN
462 FORI=JBTOLSTEF -4 IFHE=RO D THENLRC D p=LA ] o+1  RETURN
G5 WEATI  RETURN
Sog IF=1 WH=-1e38  VL=1Ez2
i ":ﬂ.ih S1E, RS
it i:mFun* JIBESE, 456

b}

ﬁ.‘ii}} HE;

Ty
L ]

UFtH 1 :
ONIFGOSUEZTE,
HEST.I: unTH,.n
UFEH”i“}“

PO PR P
P g T
'

]
N g 1
TR SO 0 B R A

h

Pl

IFﬁP“ibhlu.Um

A% FORE=1TOMA-1

THRFUT#L, 3 IF2C @ E0TO7 G4

HE=TE  GOTOV 18

FORI=1TOMG  THPUTHL, 5 HEAT T ONIPGOSUEZES, 408
IFMT=diF=1T+1

FORJ=1TOMF : THPUT#L, 2 IFZ2="@"G0TO7 58
IFCMT=2 s AHDCRG=1 0 T=0T  TFEQF (10 THENTSE
FEWVRLOD ) OHIPGRSUBZES, 406
C1r THEN V5@

H

X

]

T o) 'f:"'s hope

-,
!

T e R R R R R

S N B B R I
FOCIIN S B NG SR WA ol S I
i

|

L0} I RN

Ty
PRI

OMIPGOTOYEE, 1466

CLs

PRINTTRECLG: "HUMBER OF DRTH ELEMENTS = "iN

S0 PRINTTABCLA: "MINIMUM DATH YRLUE

1zed PRINTTABCLE ) "MAAIMUM DRTA YRLUE =
27E PREINT  IMPLUTHOW MelY INTERYALS FOR ﬁIET"”FHH 1 THROUGH =0 " TR

1275 IF CIBL 0RO TB-E ) THENSRREL SEZ Ban

1288 CLSFORI=ZTO4L  SETOLE Do MEXTT FORI=13TOLLE: SET L 410 MEXTI

1290 FORI=41T0ES CRETOLAE, T MERT T R=WH '

1386 FORI=1TOIE A g T LW HERT T h‘!t x‘:JH

1248 FORI=4TOIR IT= IHI-H'1!+1H*‘H&1;—J1;1@.NEnTL (

nEl ".\; e,
b

=
fi

=

=z

it
=
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istogram (continued)

3 L=024 FORI=1TOTE+L  L=l+e  FPRINTEL, CPRINTUSINGDE: AROT: (HEETT
Iflﬂ—h!HtL-Lth

ﬂh” Hl%:ﬁ
1di8 CLZ PRINT PRINTYOME INTERVAL AUST COMTAIN HT LERST & WALUES 7

1426 PREINT"TRY FEWER INTERMALS - YOU TRIEDY: JE; "LAST TIME. " PRINT:GOTO3EE
1420 Lx=1 IFRES Z=10T 'THENL =6

i PRINTUS THGRE: H;

G F H H" TARECST 3 "FERCEHTY:
THEhlﬁbn
LY HEXTLY HEXTT

14968 FRINTEE, "F&EHHEW
1528 L=14 FORI=41T0JE  FORJI=L
1538 FORLY=4aT88-LR0 10 KR
1588 L=L+12 HEXTI
1590 PRINTESSZ, " CHDEW INTERVALS, CFIRINT HISTOGRRM, OF CEMND PROGRAM
1595 PRINTEZLG, "7 IHPUTES . IFBF="H"THENTZE
15928 IFE$="P"THENZES1EL SESRGRG
1edd GOTOL59G
S FFKHT IHFHT“LIHITE SET BY -~ CUSER OR CCHOMPUTER 0 CF IFCE="C"THENLZZBELSEPRINTEZES, "
SELE Eieh FORI=1TOJE PRINT"WHAT 15 THE LOWER LIMIT FOR INTERVAL #": I INPUTACT:
5 EwaTfi:w'i LATHENZGEEBELSENESTT  GOTOZ050
FRINT FRINTPLIMITS MUST BE IM ORDER! - STRET OVER: ™ GOTO2816
THPUTYWHRT TS THE TOP LIMIT FOR THE HIZTOGRAM " ACTE+L)  SH=RCL  GOTO1288
SLOPRINTESTE. PTURN 0N YOUR PRINTER -~ HIT ENTER": (PREINTESSE, "1 INPUTES  GOSUET OO
(52 FORJ=17T0E GOSUBGEEE NERT T LZ=4 MZ=7  L0=F LE=8 LFREINTCHES 22 TRECZA G " T 2 T O G R AR MY
AEG LFRINTT Y LFFIHT‘PFEHHEHI”" TREC S "PERCENT®
i MO=50 L T=00 F AT048 UI=7  LI=L I+l L83+ MEd=m2+1
= XHTTHB(E};LEQLC}s;LPREHT?HBEFE;”+“ cLn=ELC- 0 LE=E GUTOZ 10
S
ET=0 FORL=14T04dBasTERZ  LIsUI+0
TFPOIHTCL, Jo=—dTHENET=ET+L1  IFETIELPRINTTAECLI 35 "a";
IFET=6THEMET=8
HEATL : IFME=3LFRINTTRECSE : "+ (LPRINTUSINGRE: F2opC s MO=MC-1  MZ=a  GOTOZ146
LFRINTTAE DG "I
HEATT
LRFRINTTARBCT 2" FORE=1T0d8  LPRINT Y- i MEXTE LPRIHT" Y
LPRINTTRBCS: " (FORT=4TOTE+1  LPRINTUSINGDE: AT (HEATD
LERIHTY " Ll =LENCEN  LPRINTY " LPRINTTRB e+ Cde—24L L0200 "
FOR =1TOLL  LPRINTHIDECEY, Ao LPRINTT M cHEETT
A OFCORI=1 TS GoSUBeEaE N : Hi - t;smu 556
A0 TF IM=2CLOSE  TFTIC3R LxL”'erT!H ASRY
B ND
A FORIF=1T02 LPRINTY " HESTIF RETURN
BOFORL=ATOLZ UPRINT "’ CHESTL  LPRINTY " RETURN
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Frequency Distribution Program Listing

CLERRLSA Ed=" H#H"  GE=" 8. #"

{61 CLS- DEFDELA-H, 0-Y: DEF INTI-H : DEFSTRZ :Nfl: T=: HT=L: Fib=" ik, #4047  DIMFCLL)
2 OMERRORGOTOLS : TM=Z: CHD T CLOSE - GOTOEH

15 It=1:DIMHCHMEMS-1860  RESUMEZS

SR PRINTTAECE:"F REQUEHNCY D ISTRIEBUTI 0N FRINT

25 ONERRORGOTOR

T8 FRINT'HOW WILL DATA BE EWTERED - i ONIMGOTOGE, 46

48 TNPUT" CKOEYBORRD CTOAPE OF (DOISK "5 210 IF2ICH D GOT067

45 PRINT:INPUT"WHAT 1S THE NAME OF YOUR ORTA FILE *5 ZH:GOTO47

46 INPUT"CKIEYEORRD OF (TORFE i Z1

47 IFZI="K"GOTOEZ

48 PRINT fF=1:MG=1 Mf=1: INFUT"SFECIAL INPUT FILE TYFE - ©Y0ES O (HO0 %5 2T IFET="N"GOTOES
43 PRINT:FRINT'MHICH TYFE (1=CORRELATION ¢ MATCHED PAIRS T ¢/ TIME SERIES, "

S8 IHPUT" ZRANALYSIS OF YARIANCE. I=ULTIFLE REGRESSION) " IF -HT=HF+1
S1 FRINT : ONMFGOTOSE, 57, 54

Sz IHPUT"MHICH WARIABLE (1=¥, 2=¥) " MG MF=2 GOTOES

53 K=1:INPUT'MHICH GROUF ©f - S ONMLYD 5 A :MF=1: GOTOES

S4 INFUT'MHICH YARIRELE CB=DY, 1=IvHL, 2=Iv#2 . . S=IVES) "5 0O MG=MG+L:HF=S
£F FRINT: INPUT'WHAT 15 THE WAME OF ¥OUR YARIABLE 5 2¥

78 II=1:IFZI="T"1l=2

75 IFZI="DY11=3

CLS:PRINT : ONIIGOTO?PT. 156, Sa8

IF IM=2THENOFEN" 0", 1, "SCRATOHAFER"

FRINT"EEGIN EHTERING YOUR DATA.

FRINT"SIGHAL EMD OF DATA WITH @ (AT SYMECL). * FRINT

INFUTZ : [FZ="@" GOTOL 26

NI MGE0T 0L EE, 116

3
E

o WD el

n

B8 ACHHLa=VARLCZ  N=H+L  GOTO9E

L8 A=VALCZY PRINTHL, A N=H+1 GOTO9E

28 IFIM=1G0TO138

25 CLOSE

I3 OPRINTPRINTUEND OF DRTA — "M "WRLUES WERE ENTERED " GOTOLAG

INFUT"INSERT DRTH TAFE - SET TO FLAY - HIT ENTER " 21

IFIM=2THEN OFEN"O", 1, "SCRATCHARSH"

THPLT#-1, 1T INFLUTH#-1, Z0:PRINT

FRINT"DATA FILE BEING EERD = " 200 IFIT=MTGOTOLES

FRINT PRINT"WRONG DRTA FILE TYPE. " PRINT:GOTOSGEE

IFCAT=Z20RMT=42 INFUT#-1. IT

s IFCMT=Z20ANDCMAG ITOPRINT PRINTY THERE ARE QWY IT: "GROUPS D" GOTOGHEE

IFCMT=4ANLOMGE ITHLIPRINT  PRINTYTHERE ARE ORLY™ IT: " THDEFENDENT YARIFELES ' GOTOSARE
IFTI=300T0ve:

INPUTH-4, 208, 2020, 2030, 2040, 2050, 2060, 207, 2080 IFMAZ LG0T A%

FORJ=MGTOSSTERMF | IFZC T ="0"G0TOZZ0

H=b+1  ONIMGOTOL29, 262

ACHIEYAL(ZO Ty HERTT nnTnl#n

ASVALCZOT 3 PRINTHL, o NEATT  GOTOL24

FORI=4TOS  IFZCT: ="?"P =K+

IFE=MAGOTOZ14

211 HEXT.T GOTCL%E

214 MA=1: IFI=8G0T01 3@

215 FORK=I+1T08: IFZ0="E"50T0220 €

0 oD D 0D 00 =g Ty on Ui

[ R P~P‘H‘H~H~H-H'H-P-H-H~H-P-H~P-¢'m'¢|ﬂlﬂiﬂl‘

(1IN O RS s O DO B B S T s SO+ B R B St B B3 Ay B

S L0 L0 L0 WO

Pt P
00
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Frequency Distribution (continued)

216 N=N+1:OWNIMGOTOZLF. 228
247 WoMr=VALCZOR D NERTE  GOTOL54E

238 IFIM=2 CLOsE
235 PRINTPRINTH "DATH YRLUES WERE READ. " GOTOSEE
I IFACTWLTHENYL=40 T
EE5 IFSCTYHTHEMYH=3: T
RETUREN
H=H+L
IFHEYLTHENYL=4
IFEVHTHENYH=%
RETURN
IFA I A T+l D RETURN
52 FORI=JBTOASTEP-1: IFEC T o=RC I 2 THENLAC T r=LAC T 3+ RETIIRN
455 NEATI RETURN
4e8 IFA>RCIE+1RETURN
462 FORI=JETOLSTERP-1: IF8=fC I o THENLRC T d=LRC I 2+l  RETURN
465 MEATL:RETURN
IF=1 YH=—1EZ8 YL=1E32
ONIMGOTOS14, cad
FORI=1TON  ONIPGOSUBZSE, 456
HEXTX . GOTOFSE
ONIIGOTOELE, 18, 7Ea
OPEM"T", L. "SCRATCHARSAY (FORJ=1TOMN  THPUTH#L, ®
ONIPGOSUBZTA. 468
NEAT.T: GOTOFSA
OPEN" T, 4 2N THPUTHL, 1T IFIT-MTEOTO1 G
TFOMT=300RCMT=42 TNPUTH#L, 1T GOTOLEE
IFFR=150T 07 as
FORE=1TOMA-1
THPUTSEL, 2 IFE @ GoTo7ad
HEXTE : GOTO714
FORI=1TOMG : THPUTHL, 5 HEXTY  OHIPGOSUBZES, 468
IFMT=4MF=1T+1
FORJ=ATONF : INPUT#L. 2 IFZ="8"G0TO75E
IFCMT=2 2 AND O MG=1 2 MT=MT  IFEQF L THENTSE
HEXTT  H=WAL 2y OMIPGOSUBZES, 460

Led bad bed Lot Led
LI (RN v

D RN R e PR ]

o
[
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o s S 1 RN O O i B wx

=

-
TS (g

NI IR TS B B B IRt B B BN B v s L
DOl )

RN o e ol
RGO | OV i

r IF EOFcds THEWN 754
¥ GOTOF1E

Yol OMIFGOTOYER, 1485
yoi CLs

FRINTTRECLG: "HUMBER OF DATH ELEMENTS = "iN

PRINTTABC LA "MINIMUM DATA YRLUE = "iWL

FRINTTABCLE: "FRSTMUM DRTH YALUE = "iWH

FRINT  INFUT"HOW MANY IWTERVALS FOR DISTRIBUTION of THROUGH 183 ;B
IFCIBCL 2 0RCTR LA THENSBAEL SE2B00

R=VH-YL IFCH="L"G0TOLZ18

FORT=LTOIE RO T =R TR0 J-L0+WL  NEST.T A TE+L 0=YH
IFCE="CUFORI=LTOIE  IT=IHTCAC T pelB AT 3=IT/18  HEXTI

CLSPRINTTREBCS G "F R E G UE MGV A PIBLUT IO N GhsUEzGEG

o 15

P
Led Lod bed T T2 Pl P P2 O
[ DRI O B B B S B
DA R I o I BV

g
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Frequency Distribution (continued)

FRINTTAECS: " INTERVAL": TRBCZS,
PRINTTRECSL  "CUMULATIVE
IF IM=2THENCLOSE

SUENCY" s TREC412; "PERCENT "

.‘,..,__,. U S, - -

ok CFORI=ATOIR  LRC T =8 HEST T GOTOSES
: F;—H PT=EC FORI=1TOIE  MT=T+LACI ) (iERT T FORI=1TOIR
FRINTUSINGAS: ROT: PRINTY  TOY: (RAZ=ACi+l- 88l IF I=JBETHENAZ=RC JB+1)
"1HGH$ AZi (PRINTTRECZE): " (PRINTUSINGES: LRI
- —LH'T' WT 186
P PRIMTUSINGGS; F25 FE=FI+F2
"¢:PR1HTUSIHGB$;FE:HEﬁTJ

o GﬁTUlShU

520 PRINTTRECLS ) " TOTAL"S TRECHE "5 PRINTUSINGES: NT; (PRINTTREC4S); ") TRB (5705
L MONGEW INTERVALS, (FORINT DISTRIBUTION. OF CEOND PROGRAM

2 ' THPUTTS: IF T9="H THENT 5

1598 IFTf"'F HENZESLEL SESEEG

alE GoToL599
QBB PRINT: INPUT'LIMITS SET BY - (UDSER OF CCOOMFUTER "5 G0 IFCHE="L“THENLZSBEL SEFRINTEZEE, "
FiE RO =-fEER FORI=1TOJE PRINTMHAT IS5 THE LOMER LIMIT FOR IMTERVAL #9 I CINPUTRCIS
28 IFACT »<=R0 I-L 0 THEHZBZBELSENEST T GOTO2E58
FREINT PEINTLIMITS ®MUST BE IW ORDER! - START OVER: " GOTOZG18

LB

JESE TNFUTPWHAT 15 THE TOP LIMIT FOR THE DISTRIBUTION " ACTE+L)  SH=RACL)  GOTOL296
SES1 PRINTESPS. "TURM O YOUR FRINTER - HIT ENTER™, PRINTESSE, "  INFUTES GOSUETGEE
> FORI=LTIE  GOSUBSERE HEXTT  LPRINTCHRECZS G TRECIGN "F RE QU E NG Y DI ST

-_~.=—LEh' S IF IS =LEFTHOEY, 14 =14
2 J;f_ LFFIHTTHE T "DISTRIBUTION OF YRRIABLE: ": &Y LPRINT" Y
LFFIHT]HE'H*."INTEFMHL" THECZE: "FREGUENCY": TRECGL ) "PERCENT
LPRIMTTRECSL G "CUMOLRTIVE <" LPRINTY " GOSUBSEEE  GOsUBsas
Fi=6 FORI=LTOJE LPRINTUSIHNGHS: BT (LPRINT"  TO";
He=ROT+1 - 8684 IF J=JETHENAZ =/ TR+ 10
B LPRINTUSINGHSE: A2 (LPRINTTRECZE: " LPRINTUSINGES: LRI
S TFHTPRTHENF 2= LHfTW'HT+1GB
3 LPRINTTREC4Z 5
LERINTTHECSS G
A LERINT ".L“hlhl G

LFRIMT™ " THEOR: U TH “;’“::L'F*HTH‘IHGEE HT;
: LFFLH1THE 4_ ey FIHTLS SOLPRINTY U GDSUBRIEEE
FORI=4TOS
TFTE.f'*_Z”
GOSUBTEEE . GOTO0L596
iR TM=2CL0%E  IF LD BRILL Y SCRATOHARSA®
A END
FORIF=1TOZ LFRINT" " HEATIF  RETUREN
FORL=4T00.3  LPRINT "setstetee™ ;s CHERTL  LPRINTY " RETURHN
FORI=1T042 PRINT"~~——- O HESRTI PRIMT!——-" RETUEN
FORI=1T012  LPRINT ==t HEST L LPRINT =" RETURN
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Analysis of Variance Program Listing

18 CLERRZSE CLS  PRINT (DEFINTI-N DEFSTRZ  DEFDELA-E. G, H, O-%  FE="#. ##4"
12 DEFSHGE  OHERREORGOTOLS  IM=2  CHL T CLOSE ( GOTOZR
15 IM=1 RESUMEZS
28 ONERRORGOTOR
I8 GOSUER4AEER PRINT'HOW WILL DRTH BE ENTERED - " OHIMGOTOSE, 46
B OINPUTY CECEYBOARD. C(THAPE. OF CD2ISE " Z10IF21<"DG0ToRR
5 PRINT:INPUT"WHAT 15 THE HWAME OF YOURE DRTA FILE " 2N GOTOER
G INFUT"CEDEYBORRED O CTIAPE “.ZI
FRINT: THPUT"HOW MAHY GROUPS (2 TO 5 OHLY) "M PRINT
TF M2 RS GOTORS
FORI=ATOM PRINTYNAME OF GROUF #": 1  IHPUTZGOIN
IFLEHCEGI 2o 4260 [ a=LEFTHEG0 T 0, 440
HEATL PRINT INPUTPLISPLAY RESULTS OH LIME PRIMTER - (Y3ES OR CMXO " 20
10= .'L.IF:FI“"““IH“‘T
1I=1:IFZI="T"11{=2
IFEI="D"11=2
CLS K=1 0OHIIIGOTO79, 188, 288
CLS:PRINTUBEGIH ENTERING THE DATH FOR GROUR $%E
FRINTUSIGHAL END OF DETH BMITH ® CHT SYHBOL: Y
THPUTZS  IFZH="0"THENSSEL SEGOSUBZDE - GOTO2E
E=k+1 IFKMTHEHZEREL SETS
IHFUT"INSERT DATA TAFE - SET TO PLAY ~ HIT EMTER ": 21
IHPUT#-1, IT: IHPUTH-1, 20 THPUTH#-1. MR FPRINT
PRINTYDRTR FILE BEING RERD = " 20: IFIT=ZG0OT0L46
FRINT FRINT"WRONG DRTA FILE TYPE. " PRINTGOTOZEGE

2]

IFMEMRPRINT (PRINTYTHE DATH FILE COMTRIMNSY; MRS “UFUUF_, HOT™: M PRINT : GOTOZE6E
THPUTH-1, 201 (20 ENEN 20 205 2000, 20T ZX

FoRL= lTU_AL-*'\L“iF'M—"m“THEHlTHEL EGOSUE2E0 Ht.TL GOTOLSE
b=+l IFE-MATHENZAOEL SEHEXTL : GOTOL54

OPEN"T® 4, SN TMPUTHL 1T IFTITCRE60TOLEE

18 INPUTH1. MA: IFMACSHTHENL4G

280 THPUTHL, 26 IF Z="0" THENZZEELSEGOSUBZEE  GOTOZ23

25 IFEOF (L THEMZERELSE2ZE

O T D D D

e ‘E Lo B R B U I B R T e B B AV I St BT B D I SR B B Y O R oy
facy]

Pxcx]

RS LU LR DR AR 2 ol ol ol ol el mall SRLY xR BV IOt R B s S T S S I 3 B YR O

5oL LR
D)
o

SISt AL AL [ Z - “iﬁ«='”$J+”HLfZV‘[:'H’F"‘H’F“+l HT=HT+1  RETURM

0 FORK=1TOM: ST=ST+SR0K)  SR=S0+ S50 L 2/NCK D HEXTE
11 Y2=STE 2/NT  BG=VA-2 - H5=S0-L - F= (BB 12/ (MG CNT—10)
BB OT=F  IFOT=A05=1 : GOTOE6EE

IFETCAGOTOSTE

BS=M-1 - GR=NT-M: BZ=0T : GOTOERE

QE=NT-M: UF=H l BE=1-07
BI=2/315% 2E350ER
BL=RES O -G ED G140 T 2 ATRR ORI (2T 0T

DA SO R B L B I Y
SRR I B S L%
(R oy U R o B

(o
!

B30 IFORGOTOE P

E4F D= 5/ 01HOLHC 19685400 LISINHIL+C, BRAGA+ELY, BLISETI 00004

58 GOTOE2E

E7E GL=0L*C14+, BEGLE 4000 20 GOTOGHE

699 IFET<LRK=1-0%

BEE FORK=1TOM: B O D =SHOED AN SDOKI=SER OSSO =SROK L 2/H0K 2 0/ CHOK 3=40 3 HEXTE
1806 IFI0=20LS: INFUT"TURN ON FRINTER - HIT ENTER " 21

1B CLS GOSUE4ERE: FRINTTAECZT ) "SUMMARY TAELE" - GOSUESHEE
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Analysis of Variance (continued)

1@1@ CLS:GOSUB4868: PRINTTAB(23) "SUMMARY THBLE" :GOSUBS@68

16828 PRINT"  SOURCE"," SS"," DF"," MS":GOSUBS@0G:V2=BG+WG

1858 PRINT" TOTAL", CSNG(Y2), NT-1

1666 PRINT"  BETWEEN", CSNG(BG), M-1, CSNG(BG/(M-1))

1678 PRINT"  WITHIN". CSNGCWG), NT-M; CSNGCHG/CNT-M))

1898 GOSUBS08@:PRINT :PRINTTAB(16)>"F-RATIO = "; C5NGCF)

1116 PRINTTAB(16); "DEGREES OF FREEDOM = "M-1;" & ";NT-M

1120 PRINTTABC16); "PROBABILITY OF CHANCE = "; :PRINTUSINGA$; QX

1125 IFI0=2G0SUB16666

1126 PRINT:INPUT"  (GOROUP STATISTICS. (RONOVA TRBLE, OR (EDND PROGRAM *;ZI
114@ IFZI="E"GOTO3000

1156 IFZI="R"GOTO1660

2806 CLS:GOSUB4000

2016 PRINTTAB(162; "SUMMARY STATISTICS BY GROUP®

2038 GOSUBSE08: FRINT"GROUP", " N". " MERN"." 5. D. ":GOSUBSO6G

2058 FORK=1TOM:PRINTZGCKY, NCK), CSNGCRYCKY ), CSNGCSDCK) ) : NEXTK : GOSUBSG@6 : GOT01136
3088 IFIM=2CLOSE

3168 END
4080 PRINTTREC16; "R NARL Y SIS OF YARIANCE":PRINT:RETURN
5066 FORL=1T042:PRINT"-----"; :NEXTL :PRINT:RETURN

6060 FORL=1TO1Z:LPRINT “#hen; : NEXTL :LPRINT" " :RETURN

7508 FORL=41TO3:LPRINT" ":NEXTL:RETURN

8008 FORL=1T042:LPRINT"---—-"; :NEXTL:LPRINT" ":RETURN

16606 GOSUB6GG@:GOSUB7S08: LPRINTCHR$(29); " " LPRINTTRB(18); "ANAL Y ST S 0
F VYVARRIANCE"

184160 GOSUB?SG@:GOSUB?S88:LPRINT" ":LPRINTTAB(23); "SUMMARY TABLE":LPRINT" ":GOSU
BaBGa

1626 LPRINT" ":LPRINT"  SOURCE"," SS"," DF"," MS":LPRINT" ":GOSUBS0GG

16300 LPRINT" ":LPRINT" TOTAL", CSNG(VZ2), NT-1

164068 LPRINT" ":LPRINT"  BETWEEN", CSNG(BG). M-1, CSNG(BG/(M-1))

18588 LPRINT" ":LPRINT"  WITHIN", CSNGCHGY, NT-M, CSNGCHG/(NT-M>)

166868 LPRINT" ":GOSUBSO@G:LPRINT" "

18708 LPRINTTABC16); "F-RATIO = "; CSNGLF)
188668 LPRINT" ":LPRINTTRB(16); "DEGREES OF FREEDOM = "iM-1;" & ";NT-M
16966 LPRINT" ":LPRINTTRB(16); "PROBABILITY OF CHANCE = "; :LPRINTUSINGAS:; QX

11666 LPRINT" ":GOSUB?S@8:GOSUBYSE0: LPRINTTAB(21); "GROUP STATISTICS" :LPRINT"
11186 GOSUBBBGG:LPRINT" “:LPRINT"GROUP"," N"," MEAN"," S.D. ":LPRINT" "

11156 GOSUBSBG@A:LPRINT" "

11266 FORK=1TOM:LPRINTZGCKY, NCKD, CSNGCRYCKD ), CSNGCSDCK)Y ) :LPRINT" " :NEXTK
11386 GOSUBSEBE : GOSUB?SEE: IFMCOSFORK=1TOS-M:LPRINT" ":LPRINT" ":NEXTK

114@8 GOSUB?S88:GOSUBGGOA : 10=1 : RETURN
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T-Test for Matched Pairs Program Listing

5 CLERRLSE
18 CLS:PRINT N=0:J=@: DEFSMNGH-H, O-W: DEFINTI-N: DEFDELE, ¥ DEFSTRE

As="4. ###" DIMARCLZ:  15=0:1C=0G

2 ONERREORGOTOLS: IM=2:CMLMTY  CLOSE : GOTO2E
5 IM=1:DIMEOMEMA3-166]0  RESUMEZD

h)
Sl hn

1o
LU R B S R YR s B R N R | B

N N B BN B e SR = 0w S0 s s 19

Sl OO T I\
EIEIG!

o e

w b
DR

NEd

BB
i,

=3 T L0 ) b PO S T
I IR | B A B B v

T
]

28 PRINTTRECZ4X: "T - T E S T":PRINTTARECZL; "FOR MATCHED PRIES" (PRINT

5 OMERRORGOTCE

PRINT“HDH WILL DRTH BE ENTERED -

THPUT" CROEYBORRD CTIXRFE OF CDIISK "J"I IFZI<"DG0TORG
PRINT INPUT"WHRT IS THE NAME OF YOUR DATA FILE " 2H:GOTOEH

FRINT:INFUT"DISPLAY RESULTS OW LIME PRINTER - CYJES OR OO " 20

PRINT: INFUT"WHAT IS THE MAME OF YARIABLE X "5 2V FRINT
INPUT"WHAT IS THE WAME OF YARIABLE Y ": 20 I0=1:IFZ0="y"I0=2
IFLENCEU 214 2U=LEF TS (2L, 145

IFLEMNCEV 2142 =LEFT$C2Y, 140

FRINT: INPUT"TEST OF HYPOTHESIS <i=0ME-TARILED. 2=TWO-TRILEDI ";EV ET=3-EY

IT=1:IFZI="T"1I=2

IFZI="D"1I=3

CLS:ONITGOTOYY, 156, 7ad

IFIR=2THEMOPER" 0", L. "SCRATCHARSAY
FRINT'BEGIN ENTERING YOUR DRTA PRIRS OH. Y.
PRINT"SIGHAL EMD OF DRTH MITH @ & ":PRINT
INFUTE, ZB: IFZ="@"G0TOL26

ONIMGOTOLGE, 116

xq“+1lnnHLf?]-yf”+ a=VALCZEY - N M2 GOTO9R
XEWALCZ Y Y=VRLCZED (PRINTHL M, ¥ Neh2  GOTO9E
N=N/2 - TF I=1G07 01 26

CLOSE

FRINT PEINTH:; "PRIES WERE ENTERED. " GOTOS
A INPUT"INSERT DATAR THPE - HIT ENTER ": Z1
IFIM=2THEN OFEN"O", 1, "SCEATCHARSRY
INFUTH-1, IT: IMPUT#-1, 20 PRINT

PRINT"DRTH FILE BEING REEAD = "; 20 IFIT=2G0T0L6

PRINT :PRINT"WREONG DATA FILE TYPE" (FRINT GOVTOL2GE

INFUTH-1, 2640, 2023, 020, 2040, 2050, 2060, 207 0, 208 1 ONIMGOTOZE88, 2
FORK=4TOS  IFZCK»="E"THEHZ2ZA

ACHAR I =YALCZ O 3 0 HEXTE N=M+3  GOTOL 93

FORE=1T0%: IFZ(K»="6E"THENZZ8

PRINT#1, 20K (HEZTE (N=M+& GOTOL98

IFIM=2 CLOSE

PRINT H=(H+E-L0 2 PRINTN: "PRIES WERE READ. " G0TOS0G
Al=Rl+A0 T Y= ?l+th+1).h&“ﬂ;+ﬁkJ!th.¥k=¥ L EONE S B A
RETURM

Ei=adts  Yi=Y iy Ba=na 5l 2 Y=Y a4 2 NN+ L B =E e Ry

E:
1=

el el Ll L P

 RETURN

A nd=0 H2=0 Y L=t
2 IFIM=2H=8
OHIMGOTOSIG, 6

A FORJ=1TOZNSTERZ | GOSUEZEG
NERT.T  GOTOS1A
OHITGEOTOLE, e18, FaR

!_‘l

Y=g EY=0:TI=@

B LS O N A E



T-Test for Matched Pairs (continued)

OFEN"1", L, "SCRATCH/RSA"  GOTO7 16
OFER"T", 4, ZH: TNPUT#L, 1T IFIT<32G0TOL88

THPLIT#L, ¥ ¥ GOSUBZ 7S

IF EOFSL THEM 21@

GOTO74E

TH=RY-H1#d AN TE=R2 =L AN TO=YE YD 270 TO=Y2-Y40 20 TS=SERCTEAND  TE=RL N
PN TT=S0R AN CLS

TEx TC=SER T E=INT (A8 TR CTETC I+ 50./1880  F=N-1
RON-13  EY=TTASURCN-L3 =0T

PR B} IE! [ux]

3 L B w8
-
T

O A

E-TH» ASORCERL 2+EYL 2~ 2+R+Ex#EY
GOSUBLSeE IP=2: IFI0=2PRINT"TURN ON PRINTERE - HIT ENTER "; :INFPUTZI:CLZ
PRINTTABCIY:"T - TE = RESUHLTS

PRINT PRINTTABC4 ) "YRRIABLE <: ":2VH TREBCZZ)G " WRREIRBLE % "2
PRINTTAEC4: "MEAN OF ¥ ";TE. " MERMW OF Y ";TH
FRINTTABO4: "< D OF = pTE Do aF v GTT

FRINTTAB S "S B, OF MEAN = ";E: " E. OF MEAMW = ":EN FRINT
PRINTTAE L2 "HUMBER OF PRIRS (M3 Ui H

PRIMTTRECLZ): "CORRELATION OF ¥ WITH ¥ -F| B PRINTUSINGAS: R PRINT
B PRINTTABCLZ: "DIFFERENCE CMEAM * - MEFRN ° " TE-TH

B PRINTTABCLZ; "DEGREES OF FREEDOM <DF Uil

B PRINTTABCLZ 2 *T-RATIO FOR THE DIFFERENCE i

B FRINTTHECLZ): "PROBRBILITY O EYW "TRILED TEST: = " (PRINTUSINGRE: G FRINT

S IFIO=20G05UET888
i ITHPLTY WAMT TO RUN BHOTHER SET OF DRTA - JY0ES O CHaD "5 20

[ER e |
P B IO R

]

e
.

¥
Houon

Lron

fucn]

n

L)

ooy o n

RIS R I ]

108 TFZ0="Y"FiN
156 CLS

260 1F IM=1G0TL468

366 CLOSE: IF11<23KILL"SCRATCHAASA®
466 END

P B e e b b e G0 R A0 W0 R0 L0 L0 D R0 WD W0 0 00 00 Q0 00 00 '] Rt Bt N B

IFOTAG0TOLSTE
E=0Y DRE= U¢=HT GUTOleEE
1578 & s
1eEE )
lez2e @ 5 ¥ ]
1638 x4bUl”lF;H
1E4E GE= 55010000 128854000 11500 % GaEEdd e BLI5ZT 000 4
1556 UHTUlrﬁu
17 QL=+l a80L 0 47000 20 GO0TOLE48

TFETLRE=1 a0

E '..ET FETUEN
TERE FORJT=1T02  GOSUBLEEE  NEXTT LFFIH}iHFi'&B) e
ABCLY L "T - TES T R E SULTE
i GUSLIBGREE | LFFIHT“ SARIABLE & " 2V 1HE&;£‘;"“HFIHELE Y2l
G GOSUBCEEE  LPREINTTA '“HEHH OF % = “.TE. 'MEAM OF Y = “.TH
LPREINTTREC 4' “ D HF = ;75 s D, OF ¥ = 77
"EY

noon i

B GE=1cav=1aT=00 2 IFOT=00x=1 GOTCOL7al

e

=T SSRR O AL T2 ST T

LPRIHF]
4 GOSUBCD
A3 GOSUBSS
5 LPEIHT” !
It TOLPRINTTRECS 2 "5 E. HEHH = "iER, "SOE. MERN

A GOSLBEEEE LFFLH‘&HE' 23 "HUMBER OF FRIRS CHD = "N

& CEEE LFRINTTRBCLZ ) "CORRELRTION OF « WITH % fFW = U LPRINTUS NGRS B

3 EEEE  GOSUBERAL: LPRINTTARCLZ ) "DIFFERENCE CMEAN # - MERN %> = "; TE-TH

ZeRb GUs HEEEBﬁALFFIH1THE'l”‘ "DEGREES OF FREEDOM <LF2 = "ih-1

EFEE GOSUBEOHEE: LPRINTTABCLZ): "T-RATIO FOR THE DIFFEREMCE = "9 €
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T-Test for Matched Pairs (continued)

IoeE GOSUBCBEE: LPRINTTABCLZ : "PROBREBILITY C" BV "TRILED TEST: = (LPREINTUSINGRS: &
ToEE FORJ=1T0Z: GOSUBSEEE  NEXT.T  GOSUET UEE ETHFH
65ﬁ8 FORIF=ATOZ LFRINT® " NESTJF:RETURN

OREL=1TOLZ  LPRINT "setaetak s MEATL  LPRINT® " RETURN
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Correlation & Linear Regression Program Listing

5 CLEAR1SG

168 CL5:PRINT:N=@:J=8:DEFSNGA-H, O0-W:DEFINTI-N:DEFDBLX, ¥:DEFSTRZ
11 A$="H#44E. #4"  BS="H#IHHHE. $4" DIMACLZ) : I15=0:1C=0

12 ONERRORGOTO1S: IM=2:CMD"T":CLOSE:GOTOZ28

15 IM=1:DIMXCMEM/8-186) :RESUMEZ0

206 PRINT'"CORRELATION & LINERR REGRESSTON":PRINT
25 ONERRORGOTOB

30 PRINT"HOW WILL DATA BE ENTERED - ";

48 INPUT"C(K)EYBOARD (TOAPE OR <D>ISK "; Z2I:IFZIC>"D"GOTOE@

45 PRINT: INPUT"WHAT IS THE NAME OF YOUR DATA FILE "; 2N

6@ PRINT:INPUT"DISPLAY RESULTS ON LINE PRINTER - (Y)ES OR <(M)O "; 20
64 PRINT:INPUT"WHAT IS THE NAME OF YARIABLE X “; ZV:FRINT

65 INPUT"WHAT IS THE NAME OF VARIABLE Y "; 2U:10=1:IFZ20="Y"I0=2
66 IFLENCZU»>14Z2U=LEFT$(2ZU, 14)

67 IFLENCZY)>142V=LEFT$(2V. 14)

78 II=1:1FZI="T"1I=2

79 IFZI="D"1I=3

76 CLS:ONIIGOTO??, 158, Se8

77 IFIM=2THENOPEN"Q", 1, "SCRARTCH/ASA"

79 PRINT"BEGIN ENTERING YOUR DATR PAIRS (X.Y¥).

808 PRINT"SIGNAL END OF DATA WITH @ @ ":PRINT

98 INPUTZ, ZB: IFZ="@"GOT0120

95 ONIMGOTO100, 110

186 X(N+1)=YAL (2 : X(N+2)=VRL (ZB) : N=N+2: GOTO96

118 X=VALC(Z) :Y=YAL(ZB) :PRINT#1, X, ¥ :N=N+2:GOT098

126 N=N/2:IF IM=1GOTO130

125 CLOSE

138 PRINT:PRINTN; "PRIRS WERE ENTERED. ":GOTOS80

156 INPUT"INSERT DATA TAPE - HIT ENTER "; ZI

155 IFIM=2THEN OPEN"O0". 4, "SCRATCH/ASA"

168 INPUTH#-1, IT:INPUTH#-1, Z0:PRINT

178 PRINT"DATA FILE BEING READ = "; 20:IFIT=2G0T0196

180 PRINT:PRINT"WRONG DATA FILE TYPE":PRINT:Mo=4:G0T01342

198 INPUTH-1, 2(1), 2(2), 2(3), 2¢4), 2(3), 2(6), Z(7), Z(8) : ONIMGOTO208, 210
200 FORK=1T08:IFZ(K)="@"THEN2z0

285 XCNHKY=YAL(ZC(KD ) :NEXTK: N=N+8:GOTO196

218 FORK=1T08:IFZ(K)="@"THEN2z@

220 PRINT#1: Z(K) :NEXTK:N=N+8:G0TO15@

238 IFIM=2 CLOSE

235 PRINT:N=C(N+K-1)/2:FRINTN; "PRIRS WERE RERD. ":GOTOSE@

358 XKi=X1+X(J) :Y1=Y1+X(J+1)  X2=K2+X (I 2: ¥Y2=Y24 X (J+1I0 2 KY=RY+K{TI#X(J+1)
368 IFXCIIXHTHENKH=X(J)

362 IFXCIYCKLTHENXL=X(T)

364 IFXCJ+4)>YHTHENYH=X(J+1)

366 IFX(J+L)CYLTHENYL=X(J+1)

368 RETURN

378 Ki=X1+X:Y1=Y1+Y K2=X2+X[ 2 ¥2=Y2+Y[ 2 N=N+1 : XY=XY+X4Y

380 IFX>XH THENXH=X

382 IFX<KL THENXL=X

384 IFY>YH THENYH=Y

158




Correlation & Linear Regression (continued)

RETURN

IFIM=2N=5

ONIMGOTOS1E, caE

FORI=1TOZ+HETEPZ  GOSUBEZ5E

NEXT.T: GOTOSEE

3 ONTIGOTOELE, 618, FEd
DPEH"I“,i;"SCEHTEHEHEH":GUTG“@J
OPEM"IY. 4, 2N IHPUT#i;IT:IFIW CFEGUTOLER
785 IFIP=2G0T0L516
THPUTHL, X, ¥ GOSUEZFE

IF EOFc1y THEN 208

GOTO718

TH=CaY A=Y il o SO 2 - E L s 0 Th= 0y
TH=EY-H1+Y1/N: TE
TH‘?l#H TT=50RCTCA AN (CLS

e B R A
o O e S 00

hn
Y]

.._
!

)

it

]

d =g T O i 0n on bt

DoVl ol
fan]

wj =

[0 N OV S e B L S
Dol I B o B I ¢ BEou

T LN

2 IFIO=2PRINT"TURN ON PRINTER - HIT EHTER

FRINTTRECLZD; "HUMBER OF PRIRS CHD
FRINTTABCL2: "CORRELATION COEFFICIEMT R

O WG MO WD WD LG 00 O Q0 o0 00

S8 PRINTTRE(LZ0: "DEGREES OF FREEDOM CDF3

70 PRINTTRECAS ) "SLOPE oMy OF REGRESSION LINE
972 PRINTTARBCLZ:: 'Y INTERCEPT B FOR THE LIMHE
238 FFIHT FFIHT IFI:*iGﬂTDlEEB

AL FHFI HTUt H'I+1J“¥L+1+'?H—rL' G NEET T 15=1
1688 FORI=GTOS: ACI+20=8L+ T+ H-HL /5 NEXTI

4R CLS: IFMe=SRUN
Z4% IFIM=2CL0SE
45 ONMEGDTOLESE, 1618, 266, 9939, 3933

S0 PRINT THPUT"WANT REGRESSION LINE SHOWN 1=

Al=EKz=0Yi=60Y2=0 kY=0 TZ=8 YH=-1E28 YL=1EZ8:

WA DAL
WAL TO=2-Y 1[hfn TC=Y2-41l 2/H: 5=

cQE CTBY  TC=S0RCTO) (R=INT CLE8E:THACTEXTC )+ 53071
i IHRL TZ
FE

-2

H

I I B T | 1]

PER O INPUT" CL=FLOT. 2=PREDICT. Z=STRTISTICS, 4=5T0F.
%

YES,

AH=-1EZ

A

= 4 TH
= "TTF

& PEHH"ZD ERELATION & LIMNEARE

16 PRINT . PRINT"YRREIAELE X: ”52V3THSQ3@};““HFIHELE Y ".:U
28 PRINTTREC4 ) "MEAN OF & = ";TE. " MEAM OF

I8 PRINTTRECA2: "S D0 OF ® = "m75," S D DF

4

b

iR

i TH
TR

=M1

1352 FORI=VTOLSTER-1 FRINT :PRINTUSINGHE: ACT Y HERTI

1352 PRINTEIES, " " (FORI=2TOLZE PRINTUSINGES: ACI3:

THEATI

gAL=1ElE

(=L
SERTEAND  TE=HLAN

0L
GRE

FINT

"iNCPRINT

"iN-2 PRINT

it . H?‘

1355 FORI=4TO42: SETCLE, I3 HEATI FORI=19T04125  SETCL, 420 (HEXTI

1266 FORJ=ZZTOL1ZSTEPLS  SETCN, 420 HEXTT

1585 IF IM=2G0TOs06

1548 FORJ=1TOZ+N-1STERPZ  ONINMGOTOLSLE, 1518
1512 A=l Y=XOI+40  G0To1IR1s

1540 INPUTH#L: 5. ¥

1548 JO=23+0FE-800  CrH-sl 13l

1528 IP=48~ Y-Sl AOYH-YL 236 SETCJO, TP NERTT
15328 TI=§EL . To=CsH-=0 0 185 ONRSGOTOLS48, 1528

1548 JO=23+0TI-H0 0/ C8H-4 L1+3:.TF A CTH#T I+ TO=YL 3 S OrH-YL 3T

ASSE IFCIP4E)0RCIPC43GOTIST
1568 SETCI0, IR
%1?ﬁquJﬂijnwmm0Wﬂ%@

CC‘

CLs

ian"

S=NEM RIUND WHICH "iMe
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Correlation & Linear Regression (continued)

1558 IFC(JP>48)0R(JIP<4)GOTO1570

1568 SETCJO. JP)

1578 TJ=TJ+TQ: IFTJ>XHGOTO1S88

1580 GOTO1548

1588 IF<I10=2>AND{IC=8)G05UB28066 : IC=1

1598 PRINTELS, "HIT ENTER TO CONTINUE ";

1688 INPUTZI:CLS:PRINT:GOTO1230

1618 PRINT:PRINT"ENTER @ TO STOP PREDICTING"

1628 PRINT:PRINT" X PREDICTED %" :PRINT" "

1638 INPUTZ0: X=VAL(Z0) : IFZ0="@"THEN1330

1648 RY=TMxX+TD: IF (XCKLOYOR(X>XH)GOTO1668

1656 PRINTTAB(14); AY:GOTO1636

1668 PRINTTRB(14);AY; " (X NOT IN RANGE>":GOT01636

2000 FORJ=1T0Z:GOSUBEBBE : NEXTJT:LZ2=4:LC=7:LR=0

2020 LPRINTTAB(S); " XK BY VY PLOT"

2825 LPRINTTRB(S); " ":LPRINT" "

2058 LP=(39-LENCZWD)*2)/2

2068 LJ=8:K=-1:FORJ=3T041:LI=9:LJ=LJ+1:LZ=L2+1 :K=-K

2878 IF(LI>=LP)ANDCLRCLENCZUY JANDCSGNCK)=1) :LR=LR+1 :LPRINTMID$(2U, LR, 1); :GOT0288
a

20875 LPRINT" ¥

2680 IFLZ=6LPRINTUSINGA$; ACLCY; :LPRINTTRB(S); "+"; :LC=LC-1:L2=6:G0T02166

2098 LPRINTTAB(9); "I";

2108 FORL=20T0124STEPZ:LI=LI+1

2118 IFCPOINTCL, Jo=-1)0R(POINT(L+1, Jo=—1)LPRINTTABCLI); "*";

2128 NEXTL:LPRINT" ":NEXTJ

2588 LPRINTTARB(S)"——+ + + + +

255@ LPRINT" ¥

2688 LPRINTTAB(GY; " "; :FORJ=8TO4Z:LPRINTUSINGBS$: R{J); :NEXTJ

2708 LPRINT" ":LL=LENCZV) LPRINT" ":LPRINTTAB(14+(46-24LL2/20;" ";

2860 FORJ=1TOLL:LPRINTMID$(ZY, J, 1); (LPRINT" "; :NEXTJ

2500 FORJ=1T0Z:GOSUB6E0E : NEXTJ:LPRINT" ":LPRINT" ":GOSUB7808:RETURN

3066 GOSUB76@0:FORJ=1T0Z:GOSUBGEBA : NEXTJ

3950 LPRINT" CORRELATION & LINERR REGRESSION

3188 GOSUBEBDE: GOSUBEOBE : LFRINT" VARIABLE X: ";2Y; TAB(32); "VARIABLE Y: ";2U

3208 GOSUBe0EO: GOSUBEEEA: LFRINTTABC4); "MEARN OF X = "; TE, "MEAN OF ¥ = ";TH

3308 GOSUBe@OE@:LPRINTTAB(4); "S.D. OF X = ";iTS,"5. D OF ¥ = 7T

<+

3400 GOSUBeBE@ : GOSUBEBED : LPRINTTAB(12>; "NUMBER OF PAIRS (N = "N

35008 GOSUBe@0E : GOSUBEDAB : LPRINTTRB(12); "CORRELATION COEFFICIENT (R> = "iR

X688 GOSUB6BOG:LPRINTTAB(12); "DEGREES OF FREEDOM (DF> = "; N-2

3780 GOSUB6@EE: GOSUBEAOE : LPRINTTAB(12); "SLOPE (M) OF REGRESSION LINE = "; TM

3808 GOSUBEGOO:LPRINTTAB(12); "Y INTERCEPT (B> FOR THE LINE = “;TD
2998 FORJ=1T0Z:GOSUBEAEBG : NEXTJ : GOSUB7B6@ : RETURN

6008 FORJF=1TOZ:LPRINT" " :NEXTJF:RETURN

7000 FORL=1TO1Z:LPRINT "okt ; :NEXTL :LPRINT" ":RETURN

9939 IF(IM=2)AND<IICO3KILL"SCRATCHA/RSA"

16600 END

10166 PRINT"CORRELATION NOT COMPUTRBLE (YARIANCE = @)>":G0T09999
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ultiple Linear Regression Program Listing

160 CLERRZEE BE="4# #HH" = LS PRINT  DEF INMTI-N: DEFSHGE

AES DEFSTRS - DIMZCT 0, CiE, T, S0, 8C7 j,:.-ll- B PRCE L PSOE s, FMOE VECRD
118 PRINTY MmuLTIPLE LIHERER REGRESS I OH"
112 CHERRORGOTOLLS IM=2 LMD T GOTOLZE

115 IM=1 RESUMELZS

1268 OHEREOREGOTOH

1Z68 PRIMT PRINTUHOW WILL DATA BE ENTERED - ™

125 INPUTYCREYBORRD, CTIAFE, OR CD2ISE 21 IFZ1C5"DUGOTOLSR

A48 PRINT  IMPUT"MHAT IS THE MAME OF YOUR DETA FILE " 2W

198 PREINT INFUTCDISPFLAY EESULTS ON LINE PRINTER - CY3ES OF <N %5 20
168 PRINT  INFUTYHON MAKNY ITHDEPEHNDENT YARIABLES FOR THIS BN (1-5) "IV
iva H~ﬁ.ﬁfi‘:“:iF:1 UEGOTOEEE

A¥E PRINTIMPUTYWHAT 1% THE HAME OF THE DV ": DV

175 FURJ~£THI 1M =I-1 PRINTYHHAT IS THE NAME OF IV #": J-L  INPUTYSEO T NESTS
156 CLS PRINTUYBEGIN ENTERING YOUR DRTH Y

FREINT'SIGHAL END OF DRTA BY ENWNTERING @ FOR THE OV YALLE.

H=N+L  FPRINT PRINT"SUBJECT #": M INPUTYDY M IFE=TE =N GOTO R
ACINHZ0=YRLCE D

FORI=2TOIN+L PRINT IV I-L (INPUTZ &0 D 0=VRLCE D HEAT T GOSUBSSE  GOTOL98
CLZPRINTYWHICHY: IdG " Iv75 FROM THE FILE WILL BE USEDR"

PRINTYCENTER OME IV # AFTER EACH DUESTION MARE " PRINT

FODATH FIRST, SECOHD. THIRD, FOURTH, FIFTH

FORI=ZTOIVHL  RERDAS  PEINTAE: * " D INPUTHO T IHPUTUHHRT IS THE HAME OF THAT Iy Yiw$dd:
FRINT HESTY IHPUTHWHAT IS THE WAME OF THE OV " DVE

IFEZI="0 THENSSRELSECLS  INFUT"LOAD DRTH TRPE - HIT ENTER " A% PRINT
IHPUTH-1, 1 INFUTH-1L A PRINT"DRTH FILE BEING RERD = " A IFI=4G0TOE55
FRINT"HROMG DRTH FILE TYPE " GOTO2008

THPUTH~L, IV IF IV IVTHENSGE

THPUTH-1, 2080, 2040, 2020, 2050, 2043, 2050, 2060, 207 IFZ0d="@"G0Tovaa
MM+ SO IV 2 0=YRLCZCE 2 FORI=2 fHI”+J AL T=YRLCEM T T HESTT
GUSUBESE  [OTOZER

DFEH"I".'sZN IHPUTHL, 1 IF I 4G0TOESR

THFUTHL, IV IF IV INVGOTO2566

IHFUT#i,_uU).IF:aB;z“@“uUTD‘B@

FORE=41T0JY: INPUTH#L, 20K NEXTH

MM+l A IVH2a=YRLCZ 8 0 FORT=2TOINMYL A T 0=NAL CZ0MO T2 3 0 HERTT
GOSUBSSE - GOTO4:85

FORT=1T0IV+L FORI=ATOINGZ (00T, Ta=00 L, Ty Dol I

SoTa=0ol, IVe2 HﬁufT HEXTI

SOOIV =R IV (T2l 2 RETURN

FORK=2TOIV+L  TOR =001, B HERTE

FOR T—JTHI‘J+1 SECT=00 T, T HERTS

FORI=4TOIV+1: FHFP'71HI i TFCOR, T RGoToOvER

HERTE FPIHT”HHTFI IS SINGULAR " EﬁT'"E'Z
FORL=ATOIV+Z W=COT, Lo S0, Lo=00k, L GOk La=ik  HEXTL

G 000 T FORL=4T0IV+2  C0d, L=l T, L HEXTL

- =1 TOIV+1: IFE=JGOTOF7a

i Ch

ot T S U LG A0 O
3N ]
"y

o= N S o

Dl Led bad L e i p

T

XN
&L

s

DR

ENRR B n YR SR e (RN B S B

0o O 0 S T T T

LY
15y

I o S R i BV B S Y
AR OURE ot B SRR o | 8 B o B oy B

=GR T FORL=ATOINHE ok, La=Cok, LG0T, L NEXTL
HE%TK:HEETJ

b Ty
=
U]

el T m omdom] =g om ) omf o Ty Ty T B B B W B o bed bed Led Led Lol

PO OFORT=2TOINVAL PMC T =T O b N PR =S0R OSSO =TTl 24N A1 3 3  NERTT
88 FORI=ZTOINVHL  SR=SR4CCT, IV el SO0 -T O S0 s N HERT T
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Multiple Linear Regression (continued)

0 LD T

GBT=PF : IFGT=00x=1  GOTOI95

oy gy

3

S G S ln

IFOTCGOTOETE

GE=IY  GR=02 0
-

AT T SRR R RED 2T

(O oC I B ot B

IFRRCAGOTOS7E
= S CLHGLH G 196E54+00RC 11T194+00# (. BBETA4+RLY. BLISZFI00 004

BT 09aE

GL=0L+C1+ 820l 4080 20 GOT0240

TFETCLRA=1-04

IFZ0<3 "W " THENLIGAELSECLS : INPUTTURN ON PRINTER - HIT ENTER " A GOTOLLAEG0T L LAE
CLS:PRINT: FRINTTAEC 260 "REGRESSION COEFF ICIENTS"
FRINTSTRINGSUEE, "~ 3 (FRINT"WAR.  NAME HEA Z. D, COEFF.
FRINTSTRING$CED, "~"0 FRINT'C  CONSTANT": TRBCSSD; CSNGIOOL, Tv+2))
FORI=2TOIYL PRINTY IV (PRINTUSINGOS: MOT0: FRINT® " wg T
PRINTTABCLE); PHOT: TABCIED: PSOTD; TRB(4E); CSNGIC L IN+2))

MEXTT:FRINTUDY %5 DV$: TRBOLED; PHOLY: TRECIZ) PSoLD

FRINTSTRING$(EZ, "~

FRINT: INPUT" (COOEFFICIENTS OR RIEGRESSION STATISTIOS “iA$

IFF$="C" THEN1AGE
IFF$="F" THENL 16

IFA$="F" THENZBBREL SE1870

CLSCFRINT  REGRESSION STATI
FRINT'COEFFICIENT OF DETERMINATION CF SGUARE:
FRINT"COEFFICIENT OF MULTIPLE CORRELATION (R

1136 FRINT"STANDARD ERROR OF ESTIMATE": TRBC42): "= “iPE

1146 PRINT"REGRESSION SUM OF SGUARES"; TABC42); "= " CSNGUSR)

1156 PRINT'RESIDUAL SUM OF SOURRES; TREC42): "= " CSNG(ST-SR)

1166 PRINT'TOTAL SUM OF SEUARES"; TREC42D: "= " CSNGIST)

1162 FRINT'F-RATIO (REGRESSION) = " FF

1176 PRINT'DEGREES OF FREEDOM"; TREC42): "= "i I¥; " & “i 02

1186 PRINT'PROBREILITY OF CHANCE®: TREC42): "= "5 (PRINTUSINGES: o

1185 PRINT'NUMBER OF CRSES (SUBJECTS)"; TREC42): "= "iN

1194 FRINT'NUMEER OF INDEPENDENT YARIAELES' TREC421: "= " IV

1135 IF(LL=B)ANDCZ0="Y" ) THENZ1AEL SELA7H

2i@@ LFRINTCHR$C22::" REGRESSION  STATIST IO S LPRINT

2116 LPRINT"COEFFICIENT OF DETERMINATION ¢R S@0 = "iF2

2126 LPRINT'COEFFICIENT OF MULTIFLE CORRELATION = ":Pi

2136 LFRINT"STANDARD ERROR OF ESTIMATE "iFE

2148 LPRINT'REGRESSION SUM OF SOURRES "SR

2158 LPRINT'RESIDUAL SUM OF SOURRES § ST-5F:

2166 LPRINT'TOTAL SUM OF SOUARES " ST

2162 LFRINT"F-RATI0 (REGRESSION) " FF

2178 LFRINT'DEGREES OF FREEDOM" TRECZEN "= "IV " & " D2

2186 LFRINT"FPROBREILITY OF CHANCE "

o Lol TS = ted

[ RERT

v
2]

I

DR A I I ORI BTk IR« R NS

t

BR%

Dan]
Doy B R o s By BT I or )

Ao
ST B T B O YO O B i W T 1 B

[}
Pl
AR R S B R kv ]

facy ]

T 105" FRINT
"iF2

i FL

ol e S T L el O L o R L L R Ny NN Y RN W RN RN s N w B R B o B RS
B S I

[N
[
IR S I A Y x )
%A

HI I I ¥l

[/

| LI U T O |

.

LI

2185 LPFRINT"HUMBER OF CRSES CSUBTECTES ”;H

219G LFRINT'NUMEER OF INDEFENDENT YRRIFELES = "5 Iv
2266 FORI=LTOS6: LFRINT" *:HEXT.J:LFRINTTAEC280: "REGRESSION COEFFICIENTS"
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%ultiple Linear Regression (continued)

AR LPRINT™ " LPRINTSTRINGE (G, “-" 2 LPRINT VAR HAME MERHM oo COEFF.
LPRINTSTRINGECSE, "~ LPRINT C COMSTANTY: TRBC4E 0 CONGIOCL, T2

FORT=2TOINVHL LPRINT"IV": (LPRINTUSINGDS: MCTh LPRINT® UIWECT;

LPRINTTABCLS: FMOT) TRECZZ 0 PSCT): TRBC4ER] NGEC
NEATT:LFRINT"DV Ui DVE TRBCLE PMOLY TRE
LPRINTETRINGECEE, "= Li=1: GOTO1E7E
FRINTYONLYY: IV "IN°5 ON FILE!"

IFIM=2CL05E

EHD

[

DR & B B O O R VR s B s
o G Ty O P e
DU o I o8 B I OC R ot IO 8

|
P
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Time Series Analysis I Program Listing

5 CLERRLSE
16 CLS PRINT  M=@ T=6 DEFSNGR-H, O~k DEFINTI-N: DtFLJELK LY DEFSTRE
11 Ad="4%484 #4" BE="HEE B8 CF="E0 #3Y  DIMACLZ ) D IS=R I0=0

i
12 ONERRORGOTOLS I z CHDOT  CLOSE : GOTO2E

15 IM=1:DIMECMERS @} FE;UUE:@
20 PRINTTAECT 2 T I {E SERIES AHALYSIS I"PRINT
25 OHERRORGOTOE

P
L

FRINT"HOM WILL DRTR BE EHTEEED -

THFUT® CKSEYEORRD CTIAFE OR CDYISE "5 21 IFZI<H DR GOTOSE

FRINT - IHPHT"NHHT 15 THE NAME UF ?uUE GRTA FILE i 2N

FRINT- INPLT'TYPE OF DRTR - CYOERRLY COURRTERLY CHDONTHLY CWIEEKLY " D¥:GOSUEIROGG
FRINT : INPUT*DISFLAY FESULTS ON LINE FRINTER - (YIES OF CHOD ™ 20
PRINT: INPUT*WHRT 15 THE MAME OF YRARIFELE ¥ " 20 T0=1: IFZ0="y0 I0=g
TFLEN: ZU3 514 7U=LEF T2, 143

[1=1: [FZI="T"11=2

IFZI="["]1=3

CLE ONT1GOTOP?, 156, S

IF IM=2THENCFEN 0", 1, "SCRATCHARSH"

FRINTYEEGIN ENTERING YOUR DESERVATIONS (SEE MANUALD. "

FRINT'SIGNAL EHD OF DETA WITH @ @ * PRINT

TNFUTZ, 28 TF =" GOTI 20

TFH=KA=TNT CYALCZ 3 ) - Kd=THT ¢ 1a8 VAL CZo~K1) s

TFN=2K =1 - IF JU=AKZ=INT CVALC2 10—k DE=1/K2

CNIMGOT LA, 118

WONHLISYRL (70 HEN 2O =YAL TR - NeNe 2 - GOTOoE %
WAL CT S Y=YRLCZED  FRINTHL ¥ - N=N+2 - GOTOSE

N=N/2 TF TH=1G0701 30

CLOSE

FRINT : PRINTH; "OESERVATIONS WERE ENTERED. @ GOTOSEHE

INFUT" INSERT DRTA TAFE - HIT ENTER " ZI

[FIF=2THEN OFEN"D", 1. “SCRATCHRARSR"

INFUT#-1, 1T: INPUT#~1. 20 FRINT

PRINT'DRTH FILE BEING RERD = " 20 IFIT=2G0TOL56

PRINT :PRINT"WRONG DATA FILE TYPE":PRINT:M6=4: GITO1543

TNFUT#-1., h-l-.avﬁw T, Z0dh, TOS0, POEY, FOTY, ZOE)

TFH=@K4=THT O 4= THT L e WAL £ 201
TFH=aKZ=1 - IFTM 1&&-INT'eHL-ZCZ}J K1) CE=LAKD

FORK=1TOE - TFE (K =" 8" THENZ 26

TF IM=10 NAK 3 =YAL CZ0K D 3 - NERTE NN+ - GOTOLSE

FRINTHL, 70K HEXTH - N+ - GOTOL 596

IFIM=2 CLOSE

S PRINT M= CN+K—102  FRINTH; "OESERVATIONS WERE READ. " GOTOSEE

S Kokl =R Y=L R T HEm NI 2 YRR RO T I 2 Wik T
TFHC T+ 0 Y HTHEHYH=RC T4 )

TF 30 T4+1 3 CrL THEHYL =50 T4 3

RETLRN

Kokh =R +K =LY | NI 2 YO 2 HEd - Ky =R+
TFN=LKL=INTCH < b= TNT L@ € 5t 3

IFN=2K2=1 - IF TW=1K2=TNT 05—k 13 Ce=1K2

TFY3H THENYH=Y

6 IFY<YL THEHYL=Y (
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Time Series Analysis I (continued)

LoE RETURM
oal=E pe=l Y=

F=-1: IFIM=2N=

OMIMGOTOS14, 68

FORI=1TO2+NSTEFZ : GOSUEZEG

NEST T GOTOZ0HE

OMTIGOTOGLE, &18, FOa

OPERT T 4 "SCERTOHARSAY (GOTOVES

OPEN"T". 1. S THPUT#L, 1T IFT 75200700

ONIF+LG0TOF LA, 876, 15318

IHFUTHL, & ¥ GOSUEERS

IF EOFcly THEW S0

GOTOLE

Ti= -] S Cn2a- B Rl Th= OY L2 sl o AR Eadl-Eld

IFIM=2CLOSE  IP=1:G0T0e08

L=—1 FORJ=1TO2+N-15TERPS | GUSUBZ 8880 NEXTT

EZ={ACIB RS9 A 2-N-L 0 A2 0 AS0R COn-1 070 2 0 DAY =YAD 20N VA= OYE-AY 3 A OYE-RY el B0

CLS: IP=2: IFI0=2PRINT TURN OH YOUR FRINTER - HIT EMTER " :IWPUTZI:CLS

FRINITRECP:"T T M E SERITES AMHARLY SIS I7

PRINT PEINT'EQUATION FOR LERST SOURRES TREMD LIMNE:":PRINT

SE=Ut o IFTIMAS ="

FRINTTRE G : "TREND ="; Th: Sf: RBSCTHI "8

PRINTTRECE S "ORIGIH: sl  IFJWAPRINT = 5 Dés K

4 PRINT PRIMNTTRBCG: "TIME UNIT: ": &2 D#:  IFREFIPRINTSY:

P OPRINT FRINT:PRINT"STRTISTICAL TEST FOR TREHD f2) =":ES " Z(.B 1.3

FRINT :FRINT"VARIAKNCE IM Y RCCOUMTED FOR BY TREND =" (PRINTUSTNGCE VR (FRINTY 2Y

W@ PRINTPRINT: IFIS=1G0TOL32E

4

TEmE LAY =8 V=0 YH=-1E38  YL=1E3R

SR
a

Pt I S v

S R
D R I B A R I A R B R L

B B TN B S R 5 IR £ I £ By

-

oy
(Al

WX
!

(OO o R B
on oy

S S ] T

PRI U0 B S ot B o8

X
N R B e B B oy B N B BN L ol

oJRT IR COR N NN RN Y R B

|T,

o

T g

I F IO=2G0SHBEREG
A FORI=GTOS AL I+l =YL+ Te0YH-YL 3 /8 NEATI : I5=1
THPUTCi=PLOT, Z=FREDICT. Z=STHTISTICS, 4=STO0F» WHICH ":Me
¥ CLS: IFIM=20LOSE
OHMeGOTOLESE, 148, 3546, 9999, 999
A PRINT: IHFUTUWANT TREND LIME SHOWH Ci=YES, Z=H0> "
FORI=FTOLSTER-1 FPRINT PRINTUSINGHE: RCI 2 NEXKTI
S92 PRINTESVL, "8 OV L IFTWCFAPRINTDS Eds
1254 PRINT"»": TRABCSS): H-1;:
12585 FORI=<4TO4Z SETOL1E: T HEXTL FORI=49TO125  SETO I, 425 (HEATI
1Ze8 FORJ=2ETOLIZSTERZ (SETCT, 425 1 NERTT
15685 IF TM=2G0T 0000
1518 K=—1 FORI=1TO24N-15 TEF;'k =k +1 OHIMGOTOLS12, 1540
1542 E=E Y=L GOTOLSL
151ie IMFUTHL.
151= E=K:JD—£E+KHQH-1)$91
1528 JP=4@-CY-YL 0 AOMH-YL 0 E6  SETOJ0L TR HERTT
1528 TJI=a: Th=0N~-10/100 ONREGOTOLS46, 1583
15468 JO=2Z+TJA0N-1 033 JP=4@- THTJ+Th-Y0 2/ OYH-YL 237
1556 IFCIP-4@0R TIPS IG0TOLETE
1568 SETCIO0. IR
1578 TI=TJ+T6: IFTJAN-1G0TLEER
1588 GOTOL548
?SBH TF O I0=20 R0 TO=M QUSUBZSEEE - T 0=

<N
RN

1

Fb p R R R R L0
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oy
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Time Series Analysis I (continued)

1598 PRINTELE, ZU " BY “D&: " . . . HIT ENTER

1666 TNPUTZI:CLS :PRINT : GOTOL336

1616 PRINT"ENTER @ T STOF FREDICTING”

16268 PRINT : INPUT"WERR " 20 IF20="@"THEN1 220

1630 K3=YALC200 : 1T=6: IF THCHAPRINTDS; @ INPUT.LT

1648 K= CKI-KLIHCE~K4+ LT RY=Tr:+TD

1656 FRINT'TIME VARIFELE <3 =": 3 :FRINT'FREDICTED ¥  ¢¥7) =":AY:GOTOLEZH
L=t
LI=8:K=-1:FORI=ZTO41:LT=9: LI=LT+1  LZ=L 241 K=K

I9-LENCEW ez 32

o

AR S el SN U R U Rt BN |

)
x
=
L2

15

@

G

S LFRINT "

@ IFLZ=6LPRINTUSINGAS: R(LCY; (LPRINTTRBCS ) "+ (LO=L0~1: LZ=6 GUTIZLAR
B LFRINTTRELS 2 " 1"

B FORL=28T01245TERZ LI=L1+1
&

z

i

A

A

i

IF CPOINTEL, J=-130RCFOINT CLL, Tr=-10LPRINTTRECLL D "4
§ONENTL LPRINT® " MEXTI

LPRINTTRECS); (FORI=ATOL? (LPRINT ——+"; (NEXTT:LFRINT" °

LPRINTTABCLLD: "8 "5 Kli @ IFJWCLLPRINTDS: e

A FORJI=1T02  GOSUBCeas  NESTT LPRINTY " GOSUETGEE  RETUREN
AE GOSUETA0E  FORJ=1T0Z - GUSUBsRRs - HNESTY

LPRINTCHR$FCZ9 G TREC7F S "T 1T M E » 1 E & AHARLY ST S [ E
LFRINTYTEST FOR TREND ©Z2» =";EZ: TRECES . "TRENMD LIME EQURTION:®
LFREINTTRBCZES ) "Y7 = The 5% RBSCTH:
LPRINT"YRRIAMCE ACCOUNTED FOR®: TAR SOUORIGIN: PiEL TR IWCSALPRINT '~ Y5 D3
LPRINT® " LPRINTEBY TREHD ="  LPREINTUSINGCE: VRS

LPRINT 2" TRECZS): "TIME UNIT: " ez bE  IFEZRILPRINT S

LPREINT® " RETUEN

FORIJF=4TOZ LFRINTY " MEXT.JF  RETURN

LERINTSTRINGEFCES, "+ " 1 RETURN

IFCIM=23AND DT 20K ILL " SCRATCHARSRY

o END

ZREGE IF IM=2THENZEO1GELSEY=/0 T+l GOTOZE62E

THPUTHL: . %

IFJ=1HL=Y GOT028858

A E=9LGHOY-HL Y A P =R L HL=Y

ASE L=L+L  YESYEHCTD+THEL L 2 RETURN

AEEE  TFDE="Y"Ju=1 [$="YERR"

d IFD$F="0"Ce=4  Ju=2  Dd="0URKTER"

G IFDE="M"Co=12 JW=2 D$F="FONTH"
(%]
&

D
i

LD o T R R R

!

SRRV I oL I AU SOV

]
!
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A

)

o 1

U XA IR Ly SN B )
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A0 S T LT
[xx}

BoL =g Ty et L
AN

.
h
¥

1 D
Dot I

I
| ol
fcs]

1
)
L
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fn ]

TFD$="H" CE=52  Ju=4 : D§="HEEK"
RETLRH

o Led Lod Bod Lod PP P T
[
Py

Doy B I ]

Dix]
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Rime Series Analysis II Program Listing

A0
L&
L2
L5

34}

LERRLSE

CLEDEFINTI-M:DEFSTRZ (H=1

OHERFORGOTOLS : IM=2: CHD"T" - CLOSE : GOTOZE

IM=1:RESUMEZE

PRINTTRECS"T I ME SERIES ARANARLYSIS I I':PRINT

'3 ONERRORGOTOE

X

J=CHEM-2880 /12 DIMSCT 3 YOI, ROT D, GFOL2, NNCLED

t5 FRINT"HOM WILL DRTR BE ENTERED - "

25

EdadahisniEn AR 0

o

e

[l T

on el

Sl aoni el el
D IR R T s S ¢ B o B R

LR R
1t S
[l 5 T R T o ot T ot B o Bt B R ot
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il

e
W3
A96

-ﬁ; ‘l:_.‘: li: WO LD 0 00

DA I PR

THFUT" CKSEYBORRD CTXAFE OR CDOISKE "5 210 IFZI"DGOTO4:
PRIMT: INFUT"MHRT IS THE NAME OF YOUR DATA FILE "iZH
PRINT: INPUT" CSHEASOMAL IMDEXES OF (M>OVING AYERAGES - WHICH " 2R

FEINT: IFZR="H"PRINT" (¥3ERRLY,

FREINT"COURRTERLY, oMMONTHLY®": [ IFZRE="M"FRINT", JWIEEKLY. <DIAILY™
INFUT" - WHICH “; D¢ GOSUBZGE8E
IFZRE="M"PRINT : PRINT"MOVING AYERAGE OF HOW MANY ": D S " THFUTH
FRINT : INFUT"DISPLAY RESULTS ON LINE PRINTER - CY2XES OR CHRO " 20
I0=1: IFZ0="%"10=2
II=1:IF2I="T"II=2
IFZI="D"11=2
OHITGOTORR, 156, 2608
CLEPRINT"BEGIN ENTERING YOUR OBSERVATIONS (SEE MAMUARLD M
FRINT"SIGHAL EHD OF DATA WITH @ ® " :PRINT
THPUTZ, 2B IFE="E"N=H~-1  GOTOLZA
HCMI=VAL CED (YONI=VARLCZE Yt N=MN+L  GOTORE
FRINT :PRINTH: "OBSERVATIONS WERE ENTERED. " :GOTOSEG
CLS:INPUT"INSERT DATR TAPE -~ HIT EHTER ":ZI:H=@
INPUTH#-1, IT: INPUTH#-1. 20 FRINT
PRINT"DATA FILE BEING RERD = "; 20: [IFIT=2G0T04596
FRINT PRINT"MREOMG DATA FILE TYPE" :PRINT :Mo=4:GOTOLZ43
INPUTH-1, 2040, 2020, 020, 2040, 2050, 2083, 2070, 2087
FORK=1TO7STERZ : IFZCKD="@"THENZZS
HN=N+L KON =VRALCECK D Y CHD =YRL CZ K410 0 HEXTE  GOTOL2G
FRINT FREINTHN: "OBSERVATIONS WERE RERD. " GOTOSES
=1 0PEM"I". 1. ZH: INFUT#L. IT: IFIT<>2G0TOL86
ITHPUTHL, BOMD, YoM
IFEOF (L2 THENSBAELSEN=N+1  GOTOZ1E
IFZR="M"THENSZS
IFD$="GIARTER " THEHM=4EL SEM=12
EH=N-M+1: EO=TNT(MA2+ 50 TFMAZ=INT OS2 0 K0=K0+1
FORI=1TOKN  FORI=JTOI+M-1  ACT3=fC T+ C 10 HEXTI D NEXTT
I=1: IFM/2 5 INTCMA2 0 THENSEBELSE =2  KH=KN-1
FORJ=LTOKN : ACT=RCID+ACT+L T NEXTT
FORI=1TORN: RCTD =T MA1  NERT T IFZR="5"THENTEG
CLS: TFIO=2G05UBza86E
L= il a-TNT A0l 20 TE=Dg+STRECL ) - IFDE="MONTH" GOSUB25600
IFD$="YERR" T$=0%
FRINTH; D4 " MOVING AVERRGE" PRINT" ORIGIN = " J%: TNTOACLs
IFIO=2LPRINTCHRE$ (290 M; D " MOVING AVERAGE" (LFRINT" ORIGIN = ":.J&: INTCHOLDD
IFIO=2LPRINT" " LPRINTSTRINGHCGE, "= LPRINT" "
PRINTTRECZE);: "HIT @ TO START & STOP®
FRINTSTRINGHCEE, "=" 3 PRINT : GOSUB4BEZE

167



Time Series Analysis II (continued)

1

ciz IFDE="MONTH"GOSUB2 5830

21D PRINT.IE, INTORCT 00 ACLL Y IFTO=2LPRINT.TE, INT (A0 0, ACLLY

SoE GOEUBSAEEE  HEXTLL (PREINT D INPUT" CL3IST AGRIN OR CEMND PROGRAM “:Z1
IFZI="E"THEN1BABBEL SECLS  GOTOSE:

FORLL=1TOEN: I=LiL+E0-1 ACLL =Y D2 ACLL plB6  NEXTLL

FORLL=1TOKN: I=LL+EO-1 L= 54188k (A L0~ INTCR(T 200

AL 3=l +RCLL D T HHCL p=NNCL S +4 CHESTLL

FORJ=1TOM: n=1EZ5: ¥=—1EZ5  FORI=1TOKN

l'T; l'T, vT,

D B I IS § B s

=

@ E=l+E0-1 L= 1@ oo -THT O K 20 TFLOST GOTOFTA

B IFACT 2 SYTHENY=RII

B IFAC T +<CATHENE=A T

B OHEAT G T =0 o D= N T a=hNC T -2 HEATT

B OFORT=1T0M: IFHNC T3 CATHENSS9SELSENEAT T

A FORJ=1TOM: G T =00 T 0 NN T 5SS 30 NEXT.T  B=mM+188,5H

i FHET iTHM DM‘T:-HH-TJ*M.HEnTJ

ﬁ e

5 FRIHTLi.THE; :}.”;EHEGHHL THDERA", "# ": D& "5 USED" (PRINTSTRINGH DG, "-")
B IFM=12THENSSBELSEZ (L= 1Y ( 202o="TI" 1 2020="T11 [ 2dda=" 1"

iy
2!

FORL=1TO4  FRINTTRBCZ; Z00 0, OMCL, MNCLD T HEXKTL : GOTOSEG

FORL=1TO12  GOSUBZ50GE  PRINT.JE, Aol s, HNCLY tHEXTL
PRIHTSTRIMGECSE, "~ TF IO 260TO1880

LPRINTDS: TRECLZ ) "SEASONAL THDEX". "# " D$: "S USED"  LPRINTSTRINGHCSE, "~
IFM=1260T0356

FORL=1TO4  LPRINTTABCZED: Eqlh, ool NHHOLY (HEATL : GOTO29E

FORL=1T042 : GOSUBZSHEE  LPRINT TS, GOl NNCL Y T HERTL

LPRINTSTRINGELSE, "=

GO AE LT et P B S ON ed Do b R S WD OO e O B bed P R P T

L L T e X B B B B e Y B B M BLL RN §
RNy 1$| Doy IO S B W LI 8 R AOLI )

B INFUT"CHOERW RUNW OR CEXND PROGRAM *; 21 IF2I="N"THENRUNELSE18GG6
9399 PRINT'TO0 LITTLE DATA FOR SEASONALS. »
16688 END
20E8E TNPUTHTURH OMN YOUR PRINTER ~ HIT ENTER “:21:CLS:RETURN
25666 RESTORE  FORK=1TOL . RERDIE  NEXTE :RETURN
25188 DATAJAN. . FEB . MARCH. APRIL. MAY . JUKE . JULY , AUG. . SEPT. . QCT. . HOV. . DEC
I00aa IFDE="Y"DE="YERR"
Iaaia IFD$="0"De="0URKTER"
o628 IFDE="M"D&="MONTH"
IEEEE TFDE="W"De="HEEK"
ZAEES IFDE="0"DE="0RY"
ZEAdE RETURN
4RGEE FORI=1T0166: CE=IHNKEYS  IFCE="0"G0TO48626
GEEL0 NEATT: RETURN
iﬁ@?ﬁ CHE=INKEYS$  IFCE="0"THEN4BOZBEL SE4RAZA

WEEA RETURH

S
[
1"1
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th Square Analysis Program Listing

| A VI OV S o)
[ B Y |

Do s SEOR

T

OO T8 I O S o O T T oy B o B ot B o B s 2t SV S B 00 S et

o I 08 I R PR 0N ()

ORI ORI ORI ORI DS ORI S CR T RO R U
SRR R ST PR | I R O WO O B BN

it
[ T 2

LR,

1

el i Y W B B B B
A B BN § B R S s Y

od Ged ad QN

Eac o £ B

k

N

28
25
iZ@

b

14
145

e
Do RN 'e ]
Do Wa'n ]

OV s B O w08 IO o B ot

) Tt L B bl F e

CLS:PREINT:PRINTTABCIZG:"CH I S Q@ UARRE BRHALY ST S GE="4 #H4"

A$="4#" PRINT: INFUT"HOM MANY ROMS IN CONTINGENCY TRELE (1-8) "iNR

EE="44444" PRINT: INPUT"HOW MANY COLUMWS IWN CONTIMNGENCY TRELE <i-8) ":NC

CE="HH4 3"  NI=ND: TFNC=1THENNL=2
He=NF: IFNR=1THENNZ=2
DF=cHL-1ow{MZ-10  IFDF=1THENCC=. 5

FRINT: INPUT"ERFECTED FREGUENCIES CRLCULRTED BY - C(CHOMPUTER OR CUXSER “:E$

FRINT: INFUT"DISPLAY RESULTS ON LIHE FRIWNTER - (YIES OR <HMO "iP$
CLS:PRINTYENTER THE OBSERVED FREQUENCY FOR CELL:"®
FORI=1TONF  PRINT :PRINT"ROW"; 1

FORJ=1TOMC :FRINT"  COLUMH": J; : INPUTOCI. T

HEATT HERTI :CLS: IFE$="C"GOTO242

FEINT"ENTER THE EXPECTEL FREQUEMCY FOR CELL:@®
FORT=1TONRE : PRINT :PRINT "ROW"; I

FORJ=1TOMNC PRINT"  COLUMH"; T INPUTECL, T3

IFECT, Jp<SPRINT"EXPECTED FREQUENCY IM LAST CELL MWAS LESS THRM 20"
HEXT.J HEXTI

CLS:PRINTYCOMPUTER AT WORE - FLEASE BE PATIENT

FORT=1TOHR  FORJ=LTONC  RTCDo=RTCI0+00 L, T NERT.T : T=T+RTC I (HEXTI
FORI=1TONC  FORJ=1TONR  CTCIo=CT O D0+00T, T NEXTT NESTL  IFE$="U"GOTOZ2EE
TFNRGOTOZEE

- FORI=1TONC (ECL To=TAHC: TFECL, THIBTHENLS=L5+1

NERTI: GOTOZE8
IFNCLGOTO27E
FORI=ATONR:ECT, L2=T/HR: IFECT, 1 3<5THENLS=L5+1

HEATI :GOTO2E8

FORI=1TONR : FORJ=1TONC  ECT, Jo=RTOI 0TI AT

IFECL Tr STHENLS=L5+1

HESTI NEXTI

FORT=1TONR  FORJ=4TONC  CS=CS400C L, Jo-ECL, Jr-COl 27EC L, T2
NEST.J HESTI

AT=C5/D0F : IFRT=a0H=1  GOTOZ9E

IFeTCLG0TOZ1S

O5=DF : OF=1008 : 0Z=0T : GOTOZ2E

HE=1808  QR=0DF
AT=2 20 4
OL=ABSC L0k
TFRR<4G0TOZ45
Gz BACLAEL A 9685400 e . 11TI4 00w SREE4d+0Le B19527 200004
GOTOZ5E

OL=0L+01+ B8+0L0 4/0R0 2 GOTOZZS

P= IFRT<1P=1-0K

CLSC TFP$="Y"INPUT"TUEN ON YOUR PRINTER - HIT EMTER “;e#$:CLS
CLS:PRINT:PRINTTRECA4: "CH I SO UARE RESULTS":PRINT
FRINT® HUMBER OF ROWS IWM COMTIMNGENCY TRELE = " N
PRINT® HUMBER OF COLUMMNS IN CONTIMGENCY TRELE = " NC
FREINT" TOTAL HUMBER OF OBSERMATIONS JRLL CELLSY = "7

PRINT" HUMBER OF EXPECTED FREGQUENCIES LESS THRM 5 = ";LS:PRINT
FRINTTRECLS; "CHI SBUARE
PREINTTRECLS): "DEGREES OF FREEDCH
FREINTTRECLS Y "PROBREILITY OF CHAMCE

HEZL L1 E -1+ T SRR O R0ED (220 4H0T 0

" LS
"; DF
"; {PRINTUSINGG$: P
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Chi Square Analysis (continued) %

488 IFCC=, SPREINT PRINT" HOTE: YRTES” CORRECTION FOR COMTINUITY WRS ARPPLIED.
426 [F CPR=G3ANDPE="Y" »E0SUBLB0G

SEE PRINTESEE, " COBSERVED TRELE. (EIXPECTEDR TRBLE., (CHHI SQURRE EESULTS M INPUTDE#
S8 CLS: IFDE="C"G0T0488
528 IFDE="0"THENJ$="0BSERYED" . GOTOEZE

IFD#="E"THENJ$="E<PECTED" : GOTOSGE

GOTOSEE

PRINTTABCLE Y "CONTINGEMCY TRELE - ": J$: " FREGQUEHCIES" (PRINT

PRINT" = - - i

FORI=LTONC : J=13447+ 1 PRINTEL, "C"; PRINTUSINGRS: 1: (MEZTI RETURN

GOSUBEEA  PRINT FORJ=1TONR - FRINT" RE"; PRINTUSIHGHE: 1 (PREIMT" "
FORK=ATONC . PRINTUSINGES: QCT K (PRINT" " cHEXTE PRINT HEXTI
FRINT" ——— ——
GOSUBEAE  PRINT (FORJ=LTONR PRINT" RY; :PRINTUSINGAS; I: (PRINT" "
FORE=1TONC : PEINTUSINGCE: £0.0, K (NEATE PRINT (HESTJ

FRINT" - e — O T OSSR
B GOSUBZ208  G0SUBZ186  GOSLBEZ 188
A LFRINTCHRE$C 29 TRECAS G "D H I SRBUARE RESULTSGOSUEZIG
A LPRINTY " LPRINT® NUMBER OF ROWS IN CONTINGEHCY TRELE
LPRINT" " :LPREINT" HUMBER OF COLUMMS I8 CONTINGENCY TRELE
LPRINT" ":LPRINT" TOTAL NUMBER OF OBSERVATIONS CALL CELLS)
LPRINT® " :LPEINT" HUMBER OF EXPECTED FREGUENCIES LESS THAM 5
GOSUBZ48@  LPRINTTRECLS: "CHI SEURRE LS

LPRINT" " LPRINTTRECLS): "DEGEEES OF FREEDOM " DF

LPRINT® " LPREINTTAECLS): "PROBRBILITY OF CHANCE Ui LPRINTUSIMGGE: F
LPRINT" ":LPRINT" ":IFCC=. SLPRINT® HOTE: YATES” CORRECTION FOR CONTIHUITY MRS APFLI
IFCCEs, SLPRINT

1118 J$="0OBSERVED" LPREINT" *
1426 GOSUBZIAE  LPRINTTRECLE: "CONTINGENCY TRELE - " J$: " FREQUENCIES"

1128 LPREINT" - "

1148 FORI=ATONC LFEINTTABCZ+#10; OV (LPRINTUSINGRS: I; (NEATI  IFPE=999G0TO1288

1156 PE=992:LPRINT" " FORJ=1TONR:LFREINT" E": LPRINTUSINGR®: I LFRINT"

1168 FORE=1TONC LPRINTUSINGES; QT B (LPRINTY " (NEATE LPEINT" " :NEATJ

1178 LPRINT" - - o et et et e e e e e "

1188 LPRINT" " J&="ESFECTED" GOTOdize

12868 LPREINTY “:FORJI=1TONR LFRINT" R": LPRINTUSIMGHS: J; (LPRINT" %

1248 FORE=LTONC  LPEINTUSINGCS: EC.T B2 HNEATE LPRINT® " :HEXTJ

1226 LPRINT" - e e e "

1225 k=0(8-NE»*2  IFE-GFORI=1TOE  LPFREINT" " HEXTI

1226 GOSUBZ188 LPRIMT" " GOSUBZ260 : GOT0586

2188 FORL=1TOZ LPRINT" " HEXTL:EETUEN

2208 FORL=1T01Z  LPEINT bbbk ; CHESTL  LPRINT® " RETURH
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Addendum

The Analysis of Variance program contains an error which causes a
“1” to be printed in place of the total degrees of freedom in the
summary table. All other displayed items, including the between
group and within group degrees of freedom, are correct.

To correct the error, lines 105@ and 10300 in the Analysis of
Variance program must be changed as follows (see program listing
on page 154):

(Wrong) 1856 kE=1:FPRINT" TOTAL", CSHGOWE K

(Right) 1858 FRINT" TOTAL". CSNGOWZ NT-1
(Wrong) 416Z66 LFRIMT" " E=1:LFREINT" TOTAL". CSHGOWVE. K
(Right) 1&Z@d@ LPRINT" ":LPRIWNT" TOTAL". CEMNGOVZX WT-1

The total degrees of freedom illustrated in the Sample Run (page 66)
should have been 11 while the total degrees of freedom on the
Sample Program Printout (page 126) should have been 20.
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