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INTRODUCT TON

This product is devoted to assist you in performing statistical analysist paired data analy-
sis is concerned with determining the relationship between two measurements made on an ob-
ject.

Simple linear regression apblies when there are only two measurements x and y and the re-

iationship is linear, i.e., it c¢an be described by the expression:
y = a+ bx

where a and b are the regression parameters,

In a plot a y versus X, a is the point where the line crosses the y axis and b is the
silepe of the line. Regression analysis allows one to predict a Nreasonable" value of v
from a known value of x. The variable y is referred to as the dependent variable and x is
the independent variable.

It is assumed that the dependent variable y is normally distributed for each value of x,
The independent variable x may be either stochastic (random) or non-stochastic, that is

certain values of x have been selected by the experimenter.

Thus regression analysis can be applied to data gathered in two different ways:
- there is only one y value for each x value

— there are several y measurements for each x selected value,

If the relationship between the two variables has been studied by different investigators
or under different conditions, a comparison of the different regression lines may be made

to determine whether they are significantly different or not.

Kote that the classical regression analysis cannot be applied if one variable is continous
and the other is measured in the form of dichotomy: in this case the relationship is sald

to be biserial,

Finally, if the relationshi§ between the two variables is slightly non-linear, the corre-

lation ratio measures the correlation between two variables determined by using the colunn
means of a correlation tables

In each progran, particular attention has been paid to inelude correction routines of data
entry errors.,

Using some system utilities (see Appendix A, Installation and Maintenance) it is possible

to form permanent data archives in order to avoid re-entering data in a future use.

CONVERSATTONAL MODE

The programs in this package were written in 0livetti P6060 BASIC, a simple to use computer
language not requiring extensive professional training in programminge
However, the user of the package need not he concerned with the language used at all.

This is because the PHOGC uses teonversational mode! to ask the operator questions through
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the visual display and wiil proceed on the basis of the operator answers entered on the key -
beard. At all times the P6060 will guide the operator through the required procedure and give

him explicit error messages on the display if his answers were not meaningful

L3

When multiple options are given at any time in the program they can be listed on the printer

{entering option 0), so the operator will always ke informed of what his choices of action

are.

It is advised that the reader continues reading this manual through the INTRODUCTION and

the description of the #HELP program bhefore attempting to use a pProgram,

PROGRAMS AVAILABLE TN THIS PACKAGE

The progrgms in this package were designed to operate on a machine with 16K of User Memory

and dual drive fleppy disk unit,

This package is composed of 6 programs,

The *HELP program describes for every program the contents, the used method, the available

options and some particular procedure the user needs,

The other programs concern solution of correlation between two variables problems,
The following programs are available:
* HELP Description of contents of the package

*SLRS Simple linear regression with single observation for the dependent variable

Options available:
— transformation facilities
- regression parameter calculation
- test for linearity
- test for outliers
-~ orthogonal regression
~ tests for correlation coefficient:
. significance test for zero correlation
» significance test for any correlation
e« comparison of two correlation coefficients
« confidence interval for correlation coefficient

*SLRM Simple linear regression with multiple observations for the dependent variable,

Options available:
= transformation facilities
~ regression parameters calculation

= test for linearity
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~ tests for correlation coefficient:
s+ significance test for zero correlation
» significance test for any correlation
. comparison of two correlation coefficients

. confidence interval for correlation coefficient

wCOMY Comparison of several simple linear regressions
*BICO Biserial and point biserial correlation coefficients
*CORA Correlation ratio.

HOW THIS MANUAL IS ORGANTZED

This manual presents the description and procedural information Ffor each program in the

package by standard subsections as follows:
~ Program title and Mnemonic

«~ Purpose

- Method

- Function key template

~ Operating Procedure

~ Error messages

~ Sample Program Run

- References,

A brief description of what information is contained in each subsection follows.

Within each program there are a number of alternative editing routines selected by F-key.

The descriptive and procedural information for each of these F-key routines is presented

by standard subsections as follows:
~ Routine Title and F-Key

— Purpose

- Method

~ Operating Procedure

= Error Messages

« Sample RoutineRun.

The routine subsections serve the same purpose as the main program subsections and contain

similar information specific for that routine choice.
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PROGRAM TITLE AND MNEMONIC

Note that the filename which designates the program on the disk appears in the upper right
hand corner enclosed in a box. This will help you find the program you are looking for mo-
re quickly.

Note also that all Olivetti supplied programs have filenames beginning with an asterisk.
PURPOSE

A short paragraph briefly describing the program's internal purpose and scope is given here,

METHOD

One or two paragraphs briefly describing the algorithm and main options available are given
in this subsection. If the user needs to know more about mathematical techniques or methods
employed a fuller explanation is given in the Technical Supplement, a companion volume to

each package in this series,
FUNCTION KEY TEMPLATE

The P6060 keyboard has a row of eight keys at the upper right which are customer—defined
by the program being used, (In fact, they are at the user's disposal to define alsol,
Each program in the series using these keys has an associated template which should be
inserted intoc the holder just above the keys,

In this manual under this subsection you will find a facsimile of this template and an

explanation of the functions titles,
OPERATING PROCEDURE

After a program has been selected by the user and called by the simple command:

RUN filename (E.0.L.)

the operating procedure should be clear from the prompting messages displayved,

Fach message ending with a"?" demands a response from the operator before continuing execu-
tion.

Usually, this will be entry of a numeric value (followed by the (E-0.L.) or pressing an
appropriate F-Key,

However, we have listed for your convenience a step-by-step operating procedure that par-~
allels this gquestion and response sequence, Each displayed prompting message is indicated
by the symbol <:] and each printed list of options or printed text is indicated by the
symbol [:] « There are in general, two phases to each numbered steps
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= Question : a prompting message generated by the machine {sometimes with accompanying

printing text)
- Response : an action required by the operator in response to the prompting message.

Within each program there are usually a number of alternative computational options selec—
ted by a simple numerical code in response to a prompting message.

Once these choices are made, the reader can simply scan the steps of the operating proce-
dure {(which are grouped under options) to find the proper step paralleling his choice made

at the machine keyboard.
ERROR MESSAGES

If operathr's mistake is made, the machine in most cases will give an explicit error mess-
age and return the operator to some previous prompting message at which point a correction
can be made. A list of the possible error messages generated by the program is given in

this subsection.. Note that in every case the action to be taken by the operator is speci-

fied,
SAMPLE PROGRAM RUN

The sample program run Serves to illustrate the required operating procedure and may answer

certain guestions without requiring your time im an actual run.
REFERENCES

Given in this subsection are most of the references used in preparation of the program.
They should be consulted for a fuller theoretical background in the subject under dis-

cussion.
HOW TG BEGIN

Turn on the power and insert a system disk and the user disk supplied with this package.

After a momentary warm up pericd the machine will display READY and you are ready to go.

Choose the program you want to use either by scanning the contents of the manual or by
calling the *HELP program, which will give you descriptive text independent of the manual.

Call the #HELP program by hitting the | ww and spell out ¥HELP on the keyboard, followed

by (M00uE) keye

Call any other olivetti Library program by hitting the Rk key and spell out the corre-
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sponding filename, followed by the meuﬁ} key.
It's that simple. Once the program is accessed, the system runs in conversational mode and

you are guided by the displayed prompting messages,
HOW TO ENTER DATA FROM THE KEYBOARD

All data are first entered through the keyhoard,

Entering sample data, they are stored on an external data file,
SINGLE NUMBERS

A keyboard entry is required whenever a prompting message appears on the display followed
by a question mark, If it is a single number the program requests, the operator enters it
using the numeric keys in the algebraic section with decimal point used where it appears
in the number (#*),

If a number is negative, simply enter the ff] key Before the number, Hit G?ﬁi@q

to terminate the entry of the number., At this point it will be received by the system
and program execution will continue.

Notice that as the numbers are keyed in they appear on the display, the first entered re-
placing the prompting message. A pointer moves along with each added character in the
display. If at any time before terminating the entry it is desired to see the prompting
display, simply hit gﬁﬂ; and it will reappear. Hit ﬂgﬁj again to retrieve vour un-
finished data entry in the displavy,

Before hitting [CER'S you may want to check the entry on the visual display.

If a mistake has been made in a single digit and you have not yet hit the (iﬁ;@g

key, you may move the peinter backward teo the erroneous digit using thefmemikey, hit the

the " 2; key, replace the digit in error with a correct one, Move the pointer back

to the right if more digits or numbers are to be added, If no more are required, however,

it is sufficient to leave the pointer where it is,

Hitting [noorux will enter all characters in the display,
Manipulation of the rﬁﬁj rlaﬂ; and e keys can also facilitate insertion or rtion or
deletion of a digit or group of digits, In many cases however simply use the fWWW imw

key to clear out the display and start from scratch,
LIST OF NUMBERS
If the program requests a list of two or more numbers (always clear from the prompting mess—

age) then simply enter the single numbers in the list sepérated by commas. You can use the

comma key in the algebraic section or the one in the alphanumeric section as you prefer,

# The numeric keys in the top row of the alphanumeric section and the decimal point in that

section can alternatively be used,
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HOW ERRORS ARE RECOGNIZED AND HANDLED

DATA ERRORS YOU CATCH

If you catch an entry error before hitting Eﬁ}iﬁg you may correct it before it is
actually received by the system as explained above. After hitting EEEEEQ you nor-
mally have two choices: 1) cerrecting it immediately by use of IMMEDIATE ERROR CORRECTION
available on the Function Xey or 2) correcting it after the input is ended by use of the
MODIFY DATA routine also generally available on a Function Key. Note that not every single
datum is correctable in this way, but only those that are part of a lengthly vector of
input. Single program parameters are best corrected by restarting the program at a point

prior to their occurrence.
ERRONEOQUS = OPTIONS OR DATA ERRORS THE PROGRAM CATCHES

If you have chosen an option you didn't intend to take usually you must start the program
over again,

However, if the entered options were not valid or data was unacceptable to the program an
erpror message will generally be given citing the specific reason. This message remains on

Coer )

the display , but hitting you can retrive the proper prompting message for enter—

ing a valid response and continuing the programe.

HOW TO TERMINATE A RUN COR PERFORM A RERUN

Regardless of the software package being wused, a program currently running may always

be terminated by hitting the BREAK button on the P6060 console; but the normal ter-

mination of a program will be made by pressing F-Key # 8§ (RETURN) when the display requires,

To access the same program or any other program simply enter RUN filename followed by

EWD OF LIRE

HOW TO FIND OUT IF YOUR DISK IS THE CORRECT ONE

In Appendix A of this User's Manual can be found a catalog of programs which constitute
this software package. By entering the system command CAT U, : ,, F {available at any time
when the machine is in command mode) you should be able to reproduce the catalog listing
shown there. Subsequent software releases of this package, however, may supersede this
published listing so be sure to obtain the latest software release from your sales repre-

sentative.

Note that all Olivetti programs have an asterisk as first character of the filename.

Olivetti only supports and maintains these programs.
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HELP PROGRAM

Purpose

Note

Operating

Procedure
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This program is designed to assist you use the programs contained in this
package. If you are already familiar with the contents of the package and
have previously run the programs you may not need to use this program at
all. Simply hit the RUN key, enter the filename of the program you want
and hit (oo u)

If you are somewhat familiar with the package but have forgotten the file-~
name mmemomnics for the program you want, then you may use *HELP to list the
available programs and their filenames.

Then you can access the programs without asking for the descriptive text.

If you have never used the package before, then you may use *HELP to give
you a thorough deseription of each program you want and the procedure for

accessing them.

You may run the *HELP program at any time by breaking the current program
and entering RUN "HELP.

$ut this procedure is not recommended here because some errors in selecting
options or function keys will arise when the old program will be called for
executions

it is preferable to end the current program with the normal termination by

means of F-8 (RETURN) key.

1. Ensure that the machine is in COMMAND mode (if you happen to be running
a program, press F-8 to stop its execution: the 246060 will then put you
into COMMAND mode, If you are already in COMMAND mode you will get an

audio beep).

2, Enter RUN ¥HELP

The package identifyving the message will be displayed:
(:] PAIRED DATA ANALYSIS

and the program header will be printed:



3’

4o

5,

6.

Oliwvstt; PEBSB—STRTISTICRL ANALYSIS SERIES
PRIRED 0ATAH AMALYSIS - Code MEZsrazss
Raleazas 1 - Leyel a Septenber 43976
Sopyright 1975, by Dlivett;

*HELP HELP PROGRAM RUNHING
followed by the list of program numbers (explanation code), pProgram
titles, their mnemonics and some general information,

The following message will now be displaved:
C] ENTER EXPLANATION CODE (1-5)p

If you are already familiar with these programs, simply press Fe8 key to
stop the *HELP program,
The PH060 will take ¥ou to step 6,

If yow are running this package for the First time, or want to refresh
your memory on certain details, then enter the code identifying the

brogram you want know,

The P6060 will now print out descriptive text for the selected program:

short description, method, available options with some explanation,

Again the display asks for entering a new explanation code repeating

step 3.

If you wish explanation for another program, return to step 3 entering a
new request,
If you wish no explanation on other programs, then press F-8 and g0 to

step 6,

The message:
<:] FROCEDURE FOR RUNNING A PROGRAM
will now appear and a reminder on running your program will be printed,

The P6060 will automatically exit the *HELP program,

Simply, enter RUN filename for the program you wish to run,
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Sample Program

Run
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Nlivetti PEREA STATISTICAL AHNBLYSIZ SERIES
PRIRED GATR AMALYSIS - Cods NM24882%
pelzaszses 4 - Lewvel @ captembar 1976
Copyright 1976, by Nliwvethid

=HELP HELP PROGRAR RUNNING

AUAILABLE PROGRANHS
e ke b o o e A e o o ok e o

#S1LRS SIMPLE L IMEAR REGRESSION FOR SINGLE OBSERUATION OF Y
*SLRNM SIHMPLE LINERR REGRESSIOH FOR MULTIPLE GESERUATIONS OF ¥
»COP COMPARISON OF SEUERAL SIMPLE LINEAR REGRESSIONS

+«BICO BISERIAL AND POINT BISERIAL CORRELATION COEFFICIENT
*=CORA CORRELATION RATIO

L3 QA ]

EOITING FRCILITIES

THE FOLLOWING FUNCTION KEYS ARE AUAILABLE DURING ALL PROGRANS
EXECUTION . WITH THE FOLLOWING MEAHING

1 ORIGINAL DATA INPUT

2 IMMEDIATE CORRECTION

2 PATA MODIFICATION
-4 DATA DELETION

5 DATR ADDITIOHN

6 INTERHEDIATE STATISTICS INPUT
7 ©0ATA PRINTOUT
F-8 RETURH

THE FUMCTION KEY F-8 HAS ALwAarYs THE HEAMING °
END OF QPEN-EMDED ROUTIHES AND RETURH TO THE HAIH PROGRAN
SEQUENECE . OR END OF THE RUNNING FROGRAR.

UNLESS F-2 ALL THESE FUNCTION KEYS ARE AVAILABLE AT ANY TIHE THE
MESSRGE <SELECT ROUTIHE OH F-KEY> RPPEGRS ON THE DISPLAY
(F-2 IS RUAILABLE OHLY DURING INPUT AND ADDING STAGES.Z

Tp STOF THE FOLLOWIHG INFORMATIOH
(WHEN © NEW EXPLANATION CODE 15 REQUIRED) PRESS F-8
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THES PROGRAH SOLUES THE SIMPLE LINEAR REGRESSION PROBLEH BETHEEN T
URRIRELES USING THE LEAST SQUARE METHOD WHEN FOR EACH HEASURE OF THE
INDEPENDENT URRIABLE X THERE IS OMLY OMNE HERSURE OF THE DEPENDENT
URRIABLE ¥ . .

AVRILABLE OPTIONS:

TRANSFORMATIONS FRCILITIES
REGRESSIGH PARANETERS CALCULATIGH
TEST FOR LINERRITY

TEST FOR OQUTLIERS

ORTHOGONAL REGRESSION

TESTS FOR CORRELATION COEFFICIENT

AN S IE SRS N R

TRANSFORRATIONS FRCILITIES

TD USE THESE FACILITIES . ENTER OPTION 1 AND SELECT TYPE.
WHEN YOUR SELECTION IS COMPLETE , PRESS F-8 TO RUM TRANSFORMATIONS

1 172 I

2 1% I ALL COMBIMATIONS OF THESE TYPES
3 LOG (X3 I ARE RUAILABLE

4 LoG(Yd i

5 PRINTOUT OF YRANSFORHED DATR

[ HO TRANSFORMATION

AFTER HAUING HADE SOHE TRANSFORMATIONS, IF YOU WANT T0 USE
ORIGINAL DATR AGAIN, SELECT OPTION 1 C(TRANSFORNMAYTION FRCILITIES]
AND EMNTER 6 (ND TRANSFORHATIONSY .

LINEARITY OF THE REGRESSION LINE IS TESTED MEASURIMG THE RUNS ABOUT
THE REGRESSION LINE.

TEST FOR QUTLIERS : [F PROBABILITY OF ONE OUTLIER 15 { g.85

THIS ONE WiLL BE ELIMINATED FROM SCRATCH FILE,

AND CALCULATINNS WILL BE PERFORNED WITH THE REMATMING paTA.

(NOTE THAT THE CRITERIOHN 8.95 IS PARAMETRICRLLY DEFINED - IT CAN BE
CHRHGED BY THE USER2.

OPTION 8 €& PROVIDES THE FOLLOWING TESTS:

SIGMNIFICAHCE TEST FOR ZERO CORRELATION
SIGNIFICANCE TEST FOR anv CORRELATION
COMPARISON OF Tud CORRELATION COEFFICIENTS
CONFIDENCE INTERUAL FOR CORRELRTION COEFFICIENT

HBUWN
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*COHP COMPARISON OF SEUVERAL SIMPLE LINEAR REGRESSIONS

THIS PROGRAH PROVIDES A WAY OF TESTING SEUERAL SIMPLE LINEAR REGRES-
SIONS (UP TO 26 IM DEFAULT OF ANY DIFFEREMT WILLING OF THE USERY TO
DETERMINE WHETER THEY ARE SIGNIFICANTLY DIFFERENT OR HOT.

FOR FACH ENTERED SAMPLE AN ANOUA TABLE 15 COHPUTED ; FOR CONPRRISON
THE VARINCE IS BIVILED INTO FIUVE PARTS @ EACH PART CORRESPHDS TO R
DIFFERENT TYPE (F CONSTRAINT.

T0 EMTER SAMPLES SELECT EDITING FEATURES AHD PRESS CORRECY
FUNCTION KEY. _

WHEM R SAMPLE IS CORRECTLY ENTERED SELECT REGRESSION ANALYSIS FOR
THIS SAMPLE DATA TO HAVE THE RESULTS PRINTOUT AND TO STORE SOME
PRRAMETERS MEEDED FOR FURTHER COHMPARISON.

EACH SAMPLE DATA IS TDENTIFIED BY AN IHDEX-NMUNBER (INTEGER POSITIVEDR
EMTERING A MEW SAMPLE DATA THE OLD ONE IS LOST.BUT IT REHAINS
AUAILAELE FOR COMPARISOH.IF ITS REGRESSIDNM WAS COMPUTED., UP TG AHCTHER
SAMPLE DOTA WITH THE SANE INDEX-NUHBER 1S ENTERED.

WHEN ALL SARPLES HAUE BEEN ENTERED AMD RNOLYZED, COHPARISONS RRE
AURILABLE IN ANY ORDER AND ANY TIHE YOU DESIRE.

THE INDEX-MUMBER IDENTIFYING EACH SAMPLE INCLUDED IH THE COMPARISOH
IS REQUIRED BY THE PROGRAMIPRESS F-2 WHEN ALL SAMPLES ARE SELECTED.

AFTER RESULTS PRINTOUT A NEW COMPARISON IS AVAILABLE:
PRESS F-8& TO END COHPRRISON ROUTIRE.

IHPORTANT -
@l SAMPLE STATE TRBLE HMAY BE PRINTED DUT FROM SCRATCH FILE DATAZ2
IDEMTIFYING SAMPLES STORED FOR COMPARISON (1 = STORED SBMPLE.
2 = M0 STORED SAMPLED.

ks PROCEDURE FOR RUMNING R PROGRRM®®®d%k

TO RUN B PROGRAM ENTER RUN filenama
FERMITTED FILEMAMES RRE @ #3SLEZ #5LEM +DOMP #EICD *CODRA
IMNSERT THE RPPROFRIATE TEMPLATE IH THE HOLDER

NOTE: 17WHEM THE DISPLAY PROMPTS YOU TO SELECT AH QFTION ENTER 9 70
ORTAIN & PRIMTED LIST OF OFTIONS. THEH EHTER THE HUMEER OF
THE QFTIGH LGESIRED.
ZIWHEMEVER AMY FROMFTING MESSAGES IS DISFLATED, IT IS
POSSIBLE T EXIT THE PRESENT LEVEL OF THE PROGRAM BY
FRESSING FEEY#S (RETURMI.

ENDr OF +HELFP
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STMPLE LINEAR REGRESSION WITH SINGLE OBSERVATION FOR THE DEPENDENT VARIABLE

Purpose

Method

Notes

3973440 B

This program calculates simple linear regression in the case there is single
obzervation of the dependent variable y {(measured for randomly chosen va-

lues of x).

Features are provided to test linearity and outliers and to caleulate ortho-
gonal regression in the case both variables are subject to error.

Parameters of the regression line are computed with their standard errors,
t-statistic, standard error of estimate correlation coefficient and common
gtatistics for each variable.

Features are developed to test the significance of the slope and of any pair
(%,y); to find, for any confidence level, the confidence and prediction
intervals for the dependent variable; to caleculate confidence interval for
correlation coefficient, to test zero or any correlation coefficient and to
compare two correlation coefficients,

Also it is possible to store on external data file for future use tabu-
1ation of x and v calculated values,

Two variable transfermations, logarithm and reciprocal, are provided with
all their combinations: so it is possible to test 16 different regression

lines,

First, it is necessary to store the data (original data or intermediate
gtatistics) on external data file.

Because the dependent variable y is measured for randomly chosen x-values,
experimental data are composed of data pairs (xi, yi), 1= 1, 2, coes s
feast sgquare method is used to solve the regression line problem.

For detailed description of the algorithms, see "Statistical Analysis Series-
Paired data Analysis — Technical Supplement”

Limitations depend on the defined external data file size for entering data,
but if the observations are not arranged in increasing numerical x-values,
not more than 1000 observations can be handled with P6060 with 16-K memory
Bize,

See Appendix B for possible customizations,.
1, To run this program , the following external data files must be defined:

DATA21, DATA2Z, DATA23

3.1



Function key
Template

2,

The fellowing rules must be followed to determining their minismm length:

length (DATA21) > 4(12 + 2 n)
iengtn (DATA22) > 4(12 + 4 n)

where n is the pumber of abservations (x, y) one is entering.

Wote that length is defined in bytes,

The first external data file (DATA21) is used to store original data and
it is refered in the program as file # 1; the second one {DATAZ2) is
refered as file # 2 and it is used as scrateh external data file (to

store, for example, the selected transformations),

The third file will contain the calculated y-values for determined x-
values, See Appendix A "Installation and Maintenance" for its length

and use,

For more details about the handling of these external data files see

Appendix A "Installation Maintenance",

Using this pregram, first you are required to select what you are doing:
editing or computations,

After this selection, editing and handling of data is made by pressing
correct function key, computations by entering eorrect code by the key-

board {see next pages for documentation),

Looking at the template, you can have a clear idea on editing featuves this

program provides,

IMMEDIATE INTERMED
INPUT CORRECTION MODIFY DELETE ABDD STALSSJ':'CS PRINT RETURN

Input of a new sample data with recording on external data file

F-2 Correction of the last entered observation

F-3 Modify some observations in the stored sample

F-4 Delete observations from the stored sample

F-5 Add new observations to the stored sample

F-§ Input of intermediate statistics, instead of original data

F-7 Printout of the stored observations and intermddiate statistics

Fu8 Terminate open-ended data entry, modifying, adding and deleting loops

¢or computational loops and return to the main program sequence, or fi-

nish program execution,
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Unless F=~2 these function keys are available at any time during program

execution when the prompting message SELECT ROUTINE ON F-KEY is displayed.

The program disables the not defined function keys: if you press them, no

action is made.

Operating 1. Ensure that the disk labelled tpaired Data Analysis" is on drive 1.

Procedur
rocecure 2, Enter RUN *SLRS and insert the appropriate template in the holder,

(:] PAIRED DATA ANALYSIS

Qlivetti PEREE STATISTICAL ANALYSIS SERIES
FAIRED- DATA ANMLYSIS - Cod2 M250B255
pelease 1 - Lewvel @ CemranbEr 1376
CopyTight 1375, by Glivetbi

#SLRS — SIHPLE LINEAR REGRESSION FOR SINGLE OBSERVATION OF ¥ RUHHING

G ENTER JOB #

3. Enter Job #

[:] JOB # entered value

ROUTINES RUATILRBLE ON F-KEY
ORIGINAL DATRA INPUT

IMMEDIATE CORRECTIORN

GATRA MODIFICATION

DRTA CELETION

DATA ACDITION

INTERMEDIRTE STATISTICS IHNPUT
DATA PRIMTOUT

RETURN

I

3

b T s Bt W Mt B
1
e R I 3 L I S o B

F-2 DEFINED 0OMLY DURIHNG IHPUT AND ADDING STAGES-

SELECTING OPTIONS

WHEM THE DISPLAY PROMPTS You TO SELECT AN
OPTION ENTER @& TO OSTHIN A PRINTED LIST

OF SUCH CHOICES.

THEM ENTER THE MUBMBER OF THE CHOICE DESIRED.
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(:] ACTION? 1 (COMPUTATION), 2 {EDIT)?

4. Enter § to have the printout of possible choices;
enter 1 to select computational features;
enter 2 to select editing Ffacilities;

press F-8 (RETURN) to stop program execution.

Entering § the following message is printed out:

AURILRBLE CHOICES

1 COMPUTATIOM FERTURES
2 EDITING FEATURES

PRESS F-8 T0 STOP PROGRAM EXECUTION

and again the display prompts:
(:] ACTION? 1 (COMPUTATION), 2 (EDIT)?

Repeat step 4 for appropriate selection.

Pressing F-8 (RETURN) the message:

(i] END OF #SLRS

appears and the P6060 prints:

[:j END OF #SLRS

returning to the COMMAND mode,
Entering 1 go to step 6,
Entering 2, the display prompts the message:
<:] SELECT ROUTINE ON F-KEY?
5. Press correct function key to select editing facilities {refer to the
next pages for documentation).,
Pressing F-8, the P6060 prompts:

<:] ACTION? 1 (COMPUTATION}, 2 (EDIT)?

Return teo step 4 for correct choice,
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6, The display prompts the frilowins message:

G SELECT OPTION (i-6)7

7. Enter correct code for conputations {refer %o the next pages for

mentation)}

Entering @ the following explanation is printed out:

RUAILRBLE OPTIONS

1  TRANSFORMARTION FACILITIES

2 REGRESSICON PHERMETERS CALCULRTION
3 TEST FOR LINERRITY

4 TEST FOR OUTLIERS

5 OQRTHOGOGMAL REGRESSION

& TESTS FOR CURRELATION COEFFICIENT

and again:
G SELECT OPTLION (1~6)7

Repeat step 7 for correct choice,

Pressing F~8 (RETURN) the display prompts:
CI ACTION? 1 (COMPUTATION), 2 (EDIT)?

Repeat step 4 for appropriate selection.

docu-

TRANSFORMATTON FACILITIES

option #1

3973440 B

1, Enter 1 follewed by [twu ) key
C] SELECT TRANSFORMATION (1-6)7

2. Enter correct code for transformation,

Entering § followed by [mowwm) key the following explanation is printed

out
TRAMSFORBATIONS FACILITIES

1 |

2 | ALL COMBIHATIONS

3 LOGTLXD i RRE AVRILABLE

4  LOGLIY} I

5 PRINTOUT OF TRANHSFORRED DATA
& NO TRANSFORMATIONS

WHEN SELECTION IS COMPLETE PRESS F-8 TG RUN TRANSFORMATIONS

3.5



In any case again the display asks for transformation selection

G SELECT TRANSFORMATION {1-6)7

3. Repeat step 2 to select other possible transformation (16 different

combinations are available).

To stop selection and run transformations, press F-8:

[:] TRANSFORMATIONS: selected type of transformation

Transformed values printout if required by entering 5 (printout of

transformed data),

G SELECT OPTION (1-6)7

4. At this point, transformed values are available for execution,

Important To eliminate the selected transformation {to use again original data) select
option # I (transformation facilities) and enter transformation #6 (no
transformation): in this way original data are again available on the file
DATA22 for calculations,

REGRESSTION PARAMETERS CALCULATION option #2

3.6

1. Enter 2 followed by b key

" EAD OF LINE |
—

G COMMON STATISTICS

Regression parameters printout:

number of observations

mean of the independent variable x
standard error of the x variable
mean of the dependent variable y
standard deviation of the y variable
correlation coefficient

standard error of estimate

intercept with its standard error
slope with its standard error

t statistic

3973440



G CONFIDENCE INTERVAL OF THE SLOPE
C] ENTER CONFIDENCE LEVEL?
2, Enter conficence level (positive number less than 100}

[:] Lower and upper limits of the confidence interval of the slope at

the selected confidence level printout
G ENTER CONFIDENCE LEVEL?

3. Repeat step 2 for new confidence level you desire to test.

Press F-8 to continue execution:
G ENTER CONFIDENCE LEVEL?
4. Enter confidence level for the next calculations (confidence and predic~

tion intervals for ¥y, significance test of the slope and significance

test for an (x,y) pair)e

If no other calculations are desired,press F-8: the P6060 will return you

4o the SELECT OPTION level.

If correct value is entered to continue executhon, the P6060 prints:
1:] CONFIDENCE INTERVAL FOR Y
SELECIED CONFIDENCE LEVEL PRINTOUT and asks:
G ENTER X MINIMUM?
5, Enter the starting x-point Xo for tabulation
Cl ENTER X MAXIMUM?
6. Enter the end x.point XM for tabulation
G ENTER INCREMENT DELTA (x)?
47, Enter step O4X for tabulation

[:] For all X = X t (1 -« 1) Ax S XM (i =1, 2, coss k)printout of:
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- & ¥vslue and the corresponding y calculated wvalue

= lower and upper limits for confidence interval

G RECORDING. ENTER 1 {YES), g (W0)?

8, Enter 1 for recording on external data file DATA23, § if recording is not

required,

Entering ¢ go to step 9,

8 Entering 1, the program records on external data file DATAZ3 all x
values Xp= Xyt (i -~ 1) Aax ¢ Xy (i=1, 2, cou, k) and their
corresponding caleulated y values

9. G ENTER X MINIMUM?

Repeat step 5 for new tabulation,

Press F-8 to continue program execution:
[:] PREDICTION INTERVAL FOR Y
C ENTER X VALUE?

10. Enter x value

D Entered x value,corresponding ¥ calculated value and lower and upper

limits of prediction interval printout
G ENTER X VALUE?

11, Repeat step 10 for a new x value,

Press F-8 to continue program execution:

G SIGNYFICANCE TEST OF THE SLOPE

C] ENTER SLOPE?

12. Enter slope to be tested

G Entered value and its significance level printout

C] ENTER SLOPE?
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13, Repeat step 12 to test a new slope.

Preszs F-§ to continue program executiont
[:] STGNIFICANCE TEST FOR AN X, Y PAIR
<:] ENTER X VALUE?
14. Enter x value
<:] ENTER Y VALUE?
i5, Enter y value
[:] Eantered (x,y) pair and its significance level printout
<:] ENTER X VALUE?

16, Return to step 14 for a new {x,y) pair.

Press F-8 to continue program executions:

(:] SELECT OPTION (1-6)?

TEST FOR LINEARITY option #

1. Enter 3 followed by oo | key

TEST FOR LINEARITY

o USE THIS TEST, PATRS MUST BE ARRANGED TN ORDER OF INCREASING X
ARE PAIRS ARRANGED? 1(YES), ¢ (w0)?

2, Enter 1 if ohservations are already ordered in increasing numerical x

value (execution will be shorter}; enter ¢ if nota.

[:] Printout of’:

~ number of pairs
-~ intercept of the regression line
~ 8Blope of the regresaion line

- theoretical mean of the number of runs

w pumber of actual runs
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= probability that the regression curve is linear

<:] SELECT OPTION (1~6)7

TEST FOR OUTLIERS opticon # 4

1, Enter 4 followed by enb o Lse key
[:] TEST FOR OUTLIERS

Printout of:
- number of observations
~ regression parameters

= outlier (x,y) and its probability of occurrence 0(t) for all out-
liers such that g (t) < 0.05 {or any other probability level selected
by the user),

(:] SELECT OPTION (i-6)2

ORTHOGONAL REGRESSION option # §

1, Enter 5 followed by {wowue) key
[:] ORTHOGONAL REGRESSTION

Printout ofg

- nunber of observations

= mean and standard deviation for both variables

= «correlation coefficient

= standard error of estimate

[:] Printout of two regression lines defined by theip intercepts (Al and
A2) and their slope {Bl and B2), the first being the line more

probable,

<:] SELECT OPTION {1-6)?
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TEST FOR CORRELATION COEFFICIENTS option

#6

i, Enter 6 followed by (tatus) key
G SELECT TEST (1, 2, 3, 4,17

2, Select test you desire on correlation coefficient.

Entering @ the following list is printed out.

AUBILABLE TESTS

4 SIGHIFICANCE TEST FOR ZERO CORRELATION

2 SIGHIFICAHMCE TEST FOR ANY CORRELRARTION

3 COMPARISON OF T#0 CORRELATION COEFFICIENTS

4 COMFIDEHCE INTERUAL FOR CORRELATION COEFFICIENT

and again the display asks for selection: repeat step 2

Entering 1 go to step 3
Entering 2 go to step 4
Entering 31 go to step 7
Entering 4 go to step 11.

3. 1:] STIGNIFICANCE TEST FOR ZERO CORRELATION

.. Common statistics printout:
., number of observations
, mean and standard deviation for beth wariables
. standard error of estimate
. dorrelation coefficient

-~ Significance test for zero correlation coefficient
G SELECT OPTION (1-6)7?
de [:] STIGNIFICANCE TBEST FOR ANY CORRELATION
Common statistics printout {see step 3 )
(:] ENTER CORRELATION COEFFICLIENT?

5. Enter correlation coefficient to be tested

3973440 B
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[:j Entered correlation coefficient and its significance level printout
G ENTER CORRELATION COEFFICIENT?

6, Repeat step 5 for a new calculation,

Press F-8 to stop this option executiong
(:] SELECT OPTION (i-6)7
7o D COMPARISON OF TWO CORRELATION COEFFICYEKNTS
Common statistics printout (see step 3)
G ENTER SAMPLE SIZE?

8. Enter sample size (number of pairs) of the correlation coefficient to be

compared to the actual one,
G ENTER CORRELATION COEFFICIENT?

92 Enter correlation coefficient to be compared,

[j:] Printout of':

= entered values

- significance level of the difference
<:| ENTER SAMPLE SIZE?

10. Repeat steps 8 and 9 for a neyw comparison,

Press F-8 to stop comparisons:
(:] SELECT OPTTON (1-6)7
i1, D CONFIDENCE INTERVAL FOR CORRELATION COEFFICIENT
Common statistics printout (see step 3)
G ENTER CONFIDENCE LEVEL?

12, Enter confidence level to be tested (ex: 95 for 95%),
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Error

Messages

3973440 B

[:] Lower and upper limits printout
(:] ENTER CONFIDENCE LEVEL?

13, Repeat step 12 for a new confidence level

Press F-8 to stop execution:
(:] SELECT OPTION (1-6)}7

ERROR-ACTION? 1 (COMPUTATION)? 2 (EDIT)
ERROR-SELECT OPTION (1-6)7
Tncorrect code for option or action selection is entered.

Action: enter correct code by keyboard,

ERROR-SELECT ROUTINE ON F-KEY

Function key selection was made incorrectly by entering a number by the

keyboard

Actioni press correct function key.

-2 DEFINED ONLY DURING INPUT.
Function key # 2 is pressed at non-input nor add stages.

Action: press correct function keyo

ERROR: DATA FOR PROGRAM # i
Stored data are not compatible with this program.

{(Cail ®HELP program for programs numbering).

Aetion: run compatible program or enter correct data using INPUT routine

{F"I ) @

ERROR-SELECT TRANSFORMATION (1-6)
Incorrect code for transformation is entereds

Action: enter only integer numbers from 1 to 6.

ERROR-SELECT TEST (1, 2, 3, 4)
Tncorrect code for tests on correlation coefficient is entered.

Action: enter only integer numbers from 1 to 4.

ERROR-ENTER CONFIDENCE LEVEL

Entered confidence level is incorrect.

Action: enter only positive number less than 100 (ex: 95 for 95% levell.



ERROR - [R|<1
The entered correlation coefficient iz wrong.

Action: enter only values greater than -~ 1 and less than + 1,

ERROR-INTEGER POSITIVE ONLY
The entered sample size im incorrect,

Action: enter only integer, positive wvalue.

ERROR-ONLY 1 OR ¢
Only binary choice is available,

Action: enter 1 for yes, § for no.

ERROR IN ENTERING PARAMETERS
Entering parameters for tabulation, the minimum x value is greater than or
equal to the maximum x value.

Action: enter again x minimum and x maximum (x minimm < x maximim)

ERROR-POSITIVE ONLY
Entering step for tabulation, the entered increment is null or negative,

Action: enter only positive value,

ONLY INTERMEDIATE STATISTICS ARE STORED
Only intermediate statistics were entered: options 1, 3 and 4 cannot be
executed,

Action: select compatible options,
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Sample
Program
Run # 1

3973440 B

Data are taken'from Ref., #2, pag. 450

Qlivetti PEOEM STATISTICAL ANALYSIS SERIES
PRIBED GATA AMALYSIS - Code HZea3B2SS
Relessze 4 - Lewval 8 captembar 1976
Copyright 41976, by Nlivetti

#5LRS - SINMPLE LINEAR REGRESSION FOR SIHGLE OBSERUATION OF Y RUNNING

JOB # 1

ROUTINES AUVAILABLE OW F-XKEY
ORIGIMAL DATA INPUT

{HMEGIATE CORRECTION

DATR HMODIFICATION

OATA DELETION

DATA ADDITION

IMTERHEDIRTE STATISTICS INPUT
DATA PRINTOUT

RETURHN

11

1
O =] grin & O R

bt in s i Bt Bt B Bt |
1

F-2 DEFINED OMLY DURING INPUT ARD ADDIMG STAGES.

SELECTING OPTIGHS

WHEN THE DISPLAY PRCHPTS YOU TO SELECT AN
OPTION EMTER 8 TQ OBTRIN A PRINTED LIST

OF SUCH CTHOICES.

THEN ENTER THE HUHBER OF THE CHUICE DESIRED.



F-1 DATR INPUT
e e R ok e R ek

T
n
-
A
*
=

1 & .a829
2 7 B g
3 B .879
4 3 <125
3 1G - 181
[ 11 « 261
7 12 L2 5
3 13 . 738
9 14 1.13
1@ 13 1.882
11 16 2.812

TEST FOR LIMEARITY

A Ao At e o o e e b o e o e e o

TO LSE THIS TEST . PAIRS HUST BE ARRANGED IN ORGER QF IMCREASING 2
HURBER OF DRTR PAIRS = {1

R = ~1.2845273

8 = 2337273
MCRY = 7

R = 3

aul = 3.8849497E-083

TEST FOR OUTLIERS
A o e e A st A AR e ke

NUMBER OF DATA PRIRS = 11
REGRESSION PRRAMETERS

A= -1.5845273
8 = . 23587273
QUTLIER 1

%11 = 15

T 11 = 2.812
gcry = .B3EIE37

3973440 B



TRANSFORMATIONS FACILITIES

1 i
2 sy i ALL CONMBIMNARTICHS
3 LOG LA it ARE AVAILABLE
4 LOGIYD |

5 PRINTOUT OF TRANSFORRED DRTH
& HO TRANSFORHATIONS

WHEN SELECTION IS COMPLETE PRESS F-8 TO RUH TRONSFORNATIONS

TRAMSFORMATIONS : LOGCY) = A + BeX

" h

= -3.5484394
7 -2.35631146
8 -2.3383874
3 -2.8794443
ia -1.7832582
11 -1.3432349
12 -.85566611
13 -.383311435
14 £ 12221763
i35 .63233584
16 1.64328%960

TEST FOR LIMERRITY
e o e o o o o o e e HOK

TO0 USE THIS TEST . PAIRS MUST BE ARRANGED IN ORDER OF INCREASIHG X

KUHBER OF DRTA PRIRS = 11
2] = -£.13214884
B = 45183265
MR} = 7

R = [

aru) = 34781347

3973440 B 3.17



3,18

TEST FOR OUTLIERS
sk e 8 40 R o s ¢ e e e

HUNMBER OF DATA POIRS = 44
REGRESSION PARAMETERS

R = ~6. 1921884
B = -45183265
OUTLIER ¢

X6 = 11

Y B = -1.34323249
@CTY = -671992

COMMON STATEISTICS
e300 8240 b e oo e o e ol e

NUMBER OF DATA PRIRS

MEAN OF THE INDEPENDENT MARIABLE (X)

STANDARD DEWIATION OF THE INDEPENDEMT VARIARBLE
HERN OF THE DEPENDENT URRIABLE (Y]

STANDARD DEVIATION OF THE DEPENDENT VARTIABLE

CORRELATION COEFFICIENT
STAMDARD ERROR OF ESTIMATE

INTERCEPT OF THE REGRESSION LIME (A}

STRANDARD ERROR OF A

SLOPE OF THE REGRESSION LINE (B1
STANDARD ERROR OF THE SLOPE

T VALUE

COMFIDEMCE INTERVAL OF THE SLOPE

CONFIDEMCE LEVEL = 99 %

BL = -431085356
BH = 47181173
CONFIDENCE LEVEL = 38 X

BL = +43368673
BH = 46837357
CONFIDENCE LEUEL = 95 %

BL = 43712484
BH = - 45494245

iy 8y

L T T T

11

11

3.3166248
~1.2387433

1.4971556

- 39916533

6.446351EE-82
-6.1921834

7.8343258E-¢2

- 43183265

6. 1463551E-83

73.382133
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NUMBER OF DRTR

PRIRS

MEAN OF X UVARIABLE

STENDARD DEVIATION OF ¥ VUARIABLE

HERM QF ¥ VARIRBLE

STRANDARD DEVIRTION OF ¥ UARIABLE

CORRELATION COEFFICIERT

STAMDARD ERROR

INTERCEPT (R4}
SLOPE 811

INTERCEPT €RZ3
SLOPE e 2l

oD ESTINATE

=~H, 1933184
= .43116018

= 23.138839
=-2.2165638

EMD OF #5LR%

U [ A [

ORTHOGONAL REGRESSION
st e o o e R A e e A

11

11

3.3166248
-1.23087493
1.4971556

. 33916538
6.4463516E-02



Sample Data are taken from ref, # 2 pag. 150
Program

Run ¢ 2

Olivetti pgaen STATISTICAL ANALYSIS SERTES
PRIRED DRTA ANARLYSIS -~ Code Mz24a8255
Release 1 ~ Leavel &% Saptembar 1976
Copyright 1976, by Olivatti

*5LRS - SINMPLE LIMERR REGRESSION FOR SINGLE OBSERUATION OF Y RUNNIMNG

JOoB # 2

ROUTINES SUYAILABLE ON F—KEY
GRIGINAL BATA INPUT

IHMEQIATE CORRECTIGH

DATA MODIFICATION

DATA DELETION

ORTA AUDITION

IHTERMEDIATE STATISTICS IMPUT
DRTA PRINTOUT

RETURN

I
I 1
DD DWN -

F-2 DEFIMED ONLY DURING INPUT AND ADDING STRGES.

SELECTING OPTIGNS

WHEN THE DISPLAY PROMPTS YQu TO SELECT AH
OPTION ENTER @ TO OBTRIN A PRINTED LIST

OF SUCH CHOICES.

THEN ENTER THE HUMHBER OF THE CHOICE DESIRED.
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F-4 DRTAR INPUT
0 o e N A

PRIR A h ¢

1 13 7a.9
2 3.9 &

3 3.9 58.6
& 9.2 g68.6
5 7.8 69.4
6 18.1 ra™

7 El 66 %
3 2.2 8.9
3 3.5 51.9
18 19.8 65.2
11 11.1 T2
12 1.2 89.6
13 12.35 V4.2
14 12.3 83.1
135 18 E6. T
16 i18.2 ?r.2
17 11.2 233
IMMEDIATE CORRECTION

t7 1.2 83.8
i8 11.2 57.3
{9 18 28.9
29 19.7 63
21 18.3 £9.8
22 12.9 86
23 11.9 9.9
24 14,3 §8.2

COomMoM STRTISTICS
e b st ot e o o o o oo e o K

NUMBER OF DATA PAIRS

= 24

MEAM OF THE INGEPEMDENT VARARIABLE (X] = 18.523167
STAMDARD DEVIATION OF THE INDEPENDENT UARIABLE = 1.6185923
MEARM OF THE DEPENDENT UARIABLE (Y] = 73.973
STRHNDRRD DEUIRTIGN OF THE GEPENDENT UARIABLE = 18.819608
CORRELATION COEFFICIENT = .61822888
STAMNDARD ERROR OF ESTIHATE = 8.8523842
INTERCEFT OF THE REGRESSIOM LINE (R] = 33.421893
$TAMDRRED ERROR OF R = 41.8923338
SLOPE GF THE REGRESSION LINE (B2 = 3.8458835
STANDARD ERROR OF THE SLOFE = 1.0424326
T UALUE = 3.6892583
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3,22

COMFIDENCE INTERVAL OF THE SLOPE

CONFIDENCE LEWEL = 99 z

BL = . 38638154
BH = 5.7B47957
CONFIDENCE LEYEL = 935 2

BL = 1.6834119
BH = 5.,34931954

CONFIDENCE INTERVAL FOR ¥
0 ARk st o e b s vk ool S ok e e ok o e

COMFIDEHCE LEUEL = 95 =

4L =
#H =
DELTR X} =

X
Y
LOWER LIMIT
UPPER LIMIT

X
Y
LOWER LIMIT
UPPER LIMIT

Wouonon

g n

Y

£8.4482513
68.894125
73.785733
83.477340
91. 168947

YL

32.0450829

63.344445

72.227355
7. 139189
88.917617

PREDICTION INTERUAL FOR ¥
e 00 e o ol e e e o e o ok e e e e sl o

1@

71.939329
34.853499
89.826359

15

91. 168347
71.578451
118.76744

YH

€3.761883
72.843285
79.344119
89.815498
181.42928
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SIGNIFICANCE TEST OF THE SLOPE
R s st ol et ol e o e o e Ak R R

SLGPE = 2

RCT,H-21 = . 42588482

SLOPE = 4

QET.H-21 = L58174462

SLOPE = 5

QCT.H-2) = . 22811857
SIGHIFICAHCE TEST OF AN ¥,Y PRIR
#***********lﬁ*******#*t***ﬁ**#**

® = 12

" = 7

QCT,.N-23 = 8.8313

® = 12

¥ = 180

acT,H-21 = -B.3088
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RURILABLE TESTS
1 SIGHIFICAHCE TEST FOR ZERQ CORRELATION
2 SIGNIFICANCE TEST FOR ANY CORRELATION
3 COMPARISON OF TWO CORRELATION COEFFICIENTS
% CONFIDENCE INTERUAL FOR CORRELATION COEFFICIENT

CONFIDENCE INTERURL FOR A CGRRELATION COEFFICIENT
*##******t**#****n#*#t&**#**t**#t*tt**t***t***t*t

NUMBER OF DATA PRIRS = 24

MEAMN OF THE INDEPEMDENT UARRIABLE (X1 = 18.529167
STANDARD DEUIATION OF THE INDEPENDENT VARIABLE = 1.6186923
MEAN OF THE DEPENDENT UARIABLE 1Y) = 73.975
STANDARD DEUIATION QF THE DEPEMDENT VARIABLE * 18.319608
STANDARD ERROR OF ESTINATE = 8.@523752
CORRELATION COEFFICIENT = .61823

CONFIDENCE LEVEL = g5 %
RL = -23612681
RH -81773029

COMNFIDENCE LEVEL = 59 X
RL = - 15868321
RH = -857E3854

END OF #xSLRps
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INPUT

Purpose

Method

Operating

Procedure

3973440 B

This routine provides the possibility to enter a mew sample by the key-
board, storing data on external data file.

pata handled are pairs of wvariables (xi, yi) 1 m f,08ap 0

Intermediate statistics are computed ¢

Mn
e

M
fi
[

Mu
o

[
f
P

M:s
P

[T
]
s

M:
;<N

[y
fl
[

Ma
b
N

L
n
[

where:?
n is the number of observations (xi, yi)

Entering a new sample data by the keyboard, the last one is lost, but one
can form permanent data archives. For more details, see Appendix A "Instal-
lation and Maintenance®,
i, Press F-1

D F-1 DATA INPUT

For i = 1, the display asks:

C] ENTER X(i), Y(i}?
2, Enter the first pair {x,v)

[i] order i and entered values printout

For i = 4+ + 1 the display asks:

(:I ENTER X(i), ¥{i)?



3o Repeat step 2 for all pair (xi, yi)

To stop input routine, press F-§:
Ezﬂ Intermediate statistics are stored on external data file
(:] SELECT ROUTINE ON F-KEY?

Errer END OF FILE DATA21, LAST OBSERVATION NoOT RECORDED,

Measages The external data rile is Full: last entered observation is not recorded,
Program execution stopa,
Action: inecrease external data file size using the command MODIFY (see
Appendix A "Installation and Maintenance®)and continue to enter data using

ADD capability (F-key # 5)

Sample
Routine Run

F-1 DRATA INPUT
22 A o e o e e o o

PAIR X hd

1 ) .829
2 7 859
3 2 .73
INMEDIATE CORRECTION

3 8 8079
% 9 - 125
3 18 1.181
& 1 1.261
7 12 -4%23
3 13 . 738
9 14 1.13
18 i3 1.882
it 16 2.812
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IMMEDIATE CORRECTION F [ 2

Purpose This routine, available only at the input and adding stages, provides the

correction of the last entered observation.

Operating i, If k values are already entered, the display asks for the next obtser—

Procedurse vationi

G ENTER X(k+1), ¥{k+117?

%2, Press F-2 to correct the k-th observatione.

The display asks again for the k-th entry:

G ENTER X {k), Y(K)?

1, Enter the correct (x,y) values following the procedures described for

TINPUT routine (F-key # 1) and continue entering or adding data.

Sample See TNPUT (F-1) and ADD (F~5) routines,

Routine Run
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MODIFY | F o 3

Purpose This routine provides the possibility of modifying data stored on external
data file,

Method Each observation is identified by a sequential index number.

Operating i, Press ¥F-3

Procedure

[] r-3 para MoDITICATION
G ENTER ROW OF X, Y TC WMODIFY?

2, Enter index-number of observation to be modified-
[:j oid pair printout
<:] ENTER NEW PAIR?

4, Enter correct {x,y) values {separated by a commal .
[:] Correct value§ printout
G ENTER ROW OF X, Y TO MODIFY?

4. Repeat steps 2 and 3 for new corypectiains.

Press F-8 to stop modifications:
G SELECT ROUTINE ON F-KEY?

Error ERROR~INT POSITIVE <=1
Messages The entered index—-number of the observation to be modified is wrong.
Action: enter only integer, positive number less than or egual to the

number of stored observations.
ERROR;: ONLY INTERMEDIATE STATISTICS STORED

It is impossible to modify data because only intermediate statistics were

entered,

3973440 B 3.29




Sample

Routine Run

3.30

F-32 aTtR MODIFICATION
A TS S i A e e e e o e e e e e

LD PRIFR x= 1@ 7
NEE PAIR #= 419 %

o1LD PR
=

Rs 11 v= 4 264
NEW =

1 Y= 2514
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DELETE
Fuﬁ

Purpose This routine gives the possibility of deleting some observations from

external data file,

Operating 1, Press F-4
Procedure

D F-4 DATA DELETION
<:] ENTER ROW OF X, Y TO DELETE?

2, Enter index-pumber of observation to be deleted .

[:] Pair printcut

(:] DELETE? ENTER 1 (YES), # (¥0)2

3. Enter 1 if this is the observation to be deleted,¢ if not,

If I is entered the program prints the message:

[:] vooDELETED, s

In any case, the display asks for a new observations
( ENTER ROW OF X, Y TO DELETE?

4. Repeat steps 2 and 1 as many time as nece$sary.

Press F-8 to stop this routine:
(::] SELECT ROUTINE ON F-KEY?

Error ERROR INT POSITIVE<=n
Messages The entered index-number of the observation to be deleted is wrong.
Action: enter only integer, positive number less than or equal to the num-

ber of stored observations.

ERROR~ONLY 1 OR §
Only binary choice is available.

Action: enter 1 for deletion; # if not
ERROR: ONLY INTERMEDIATE STATISTICS STORED

It is impossible to update data because only intermediate statistic were

entered.
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Sample

Routine Run

3.32

FAIR TO DELETE
PRIR TO DELETE

«—~DELETED-=-~
PAIR TO OELETE
~~-DELETED---

F~4 DRTH DELETIOM
R A AR 0 ko

NRDER= &
ORDER= 14
JRDER= 18

11 v=
16 ¥=

15 ¥=

261

2.812

1.832
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ADD

Purpose

Operating

Procedure

Error

Messages

Sample

Routine Run

3973440 B

This routine provides the possibility of adding observations to those al-

ready stored, without loose them.

1, Press F-5
D F-5 DATA ADDITION

2, If there are n stored observations, the &isplay pequests the next one:
G ENFER X{n+ 1), ¥{(n+ 1}?

3, Enter data following the same operating procedure for INPUT routine (F-1)

ERROR: ONLY INTERMEDIATE STATISTICS STORED
It is impossible to update data because only intermediate statistics were

entered,

END OF DATA21, LAST OBSERVATION NOT RECORDED

The external data file is full: last entered observation is not recorded.
Program execution stops.

Action: increase external data file size using the command MODIFY (see
Appendix A Installation and Maintenance) and continue to enter data using

ADD capability (F~Key & 5}

F~-5 DRATA RADDITIOCH
EEFT R EEE S B L L L

PALIR 4 Y
i1=] 15 1.382
11 16 2.812
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INTERMEDIATE STATISTICS TNPUT

Purpose This routine provides the possibility for entering directly intermediate
statistics instead of the original data,
See Method" section for INPUT routine (F-1) for description of intermediate
statistics.
Operating 1, Press F=6
Procedure
D F~6 INTERMEDIATE STATISTICS TNPUT
G ENTER # ,0F PAIRS?

2. Enter number of observations

D Entered value printout

<:] ENTER X SUM?

n

3. Enter
E *5
i=1

ENTER Y SUM?

[::] Entered value printout
[:] Entered value printout
<:] ENTER X # X SUM?Y

[:j Entered value printout

(:] ENTER ¥ * Y SUM?

[:]. Entered value printout
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Error

Messages

Sample

Routiine Run

3.36

(:] ENTER X * ¥ SUM?
7+ Enter Exi ¥,
i
[:] Entered value printout

(] correcrion? ENTER 1 (¥ES), § (¥O)

8. Enter 1 if you need corrections :the P6060 return you to step 2,

Enter P if corrections are not required:
(::] SELECT ROUTINE ON F-KEY?
ERROR-ONLY 1 OR f
Only binary choice is available,

Action: enter 1 for yes, ¢ for no,

ERROR-INTEGER POSITIVE ONLY

Enﬁering number of observations, an error is made ,

Action: enter only integer and positive number,

ERROR-POSITIVE ONLY
z 2
Entered value Exi or Eyi is incorrect.

Action: enter only positive number,

F-& INTERMEDIRTE STATISTICS IMPUT

e e 0 e 3 e A ¥ e ok e oh oo o gosioe b ot e el b e e o ol

HUMEEFR OF PAIRS = 11

X s5uUn = 121

¥ osun = T.721

wWex SUR = 1491

Yy SUM = 13.578499
Re¥ Sy = 118.761
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- F-7

Purpose This routins provides the possibility of.printing original data or trans-

formed data (if some transformations were selected) with their intermediate

statistics,

Method External data files DATA21 containing original data or DATA22 containing
transformed data if some transformations were made or containing interme-

diate statistics if no transformations were selected, can be printed out.

Operating 1, Press F-7
Procedure
G ENTER FILE DESIGNATOR (1, 2)?
2, Enter 1 to printout DATA21, enter 2 to printout DATA22
(:] Selected filename and its contents printout
<i] SELECT ROUTINE ON F-KEY?
Error ERROR-ONLY 1 (DATA21); 2{DATA2Z)

Messages Incorrect choice for file designator.

Action: enter 1 for external data file DATAZ21; eanter 2 for external file

DATAZ2.
Sample
Routine Run
CONTENTS OF FILE DRTARY (ORIGIMNAL DRTHI
***4!‘46#*-‘t#**#***16‘45;#***#***ﬂ*#*****#**#t*
PRAIRS HNUMBER 11
®osun 121
¥ SUM 7.721
A BUM 144
Ty SUR 13.578499
WY SUA 118. 761

-
b=}
-
D
x
<

1 I .829
2 v .859
3 -] 873
4 3 . 1235
3 19 . 181
b 11 . 261
T 2 423
3 13 - 738
e 14 1.13
18 13 1.882
11 16 2.812
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STMPLE LINEAR REGRESSION WITH MULTIPLE OBSERVATIONS FOR THE DEPENDENT VARIABLE

Purpose This program calculates simple linear regression in the case there are

several y values (dependent variable) with each x value (independent vari-

able).

Regression parameters are provided with their standard errors, t — statis-
tic, standard error of estimate and correlation coefficient,

Confidence intervals fory, significant test for the slope, confidence and pre-
diction interval for y, significant test for a pair (x,y), test for linear-
ity, significance test and confidence interwval for correlation coefficient.
are provided with the standard feature for storing tabulation (x and ¥
calculated values) on external data file.

Two variable transformations,logarithm and reciprocal are provided with all

their combinations: so it is possible to test 16 different regression lines,

Method First, it is necessary bto store the data (original data or intermediate
statistics) on external data file, Because the dependent variable y is
measured for certain values of x that have been selected by the experimen—
ter, one can have several y measurements for each x value: experimental

data are composed of data Sets X, ¥ ss Yjgsee? yini (i = 1,2,0000)0
Least square method is used to solve the regression line problem.

For detailed description of the algorithms see nStatistical Analysis series -
Paired data Analysis— Technical Supplement "
Limitations depend only on the defined external data file size for enter—

ing data.

Notes 1. To run this program, the following external data files must be defined:
DATA21, DATA22, DATA23.
The following rules must be followed for determining their minimum lengthz:
length (DATA21) 2 4 (16 + (m+ 2)0n);

where:
m = average number of ¥ values for each x value;

n = number of data groups X, Yi1’°°°yini
the number of y values for the ji=th x=value;

(i= 1, 2, soes n), being n,

length (DATA22) >68 bytes (fixed length)
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Rinction Key
Template

3.

Note that length is defined in bytes,

The first external data file (DATA21) is used to store original data and
it 18 refered in the program as file # 1; the second one {DATAZ22) is
refered as file # 2 and it is ﬁsed as scratch external data file,

The third file (DATA23) wili contain the calculated y values For pre~
determined x values. See Appendix A "Installation and Maintenance"” for

its length and use.

For more details about the handling of these external data files, see

Appendix A "Installiation and Maintenance",

Using this program, first you are required to select what you are doing:
editing or computations,

After this selection, editing and handling of data is made by pressing
correct function key; computations by entering correct code by the key -

board (see next pages for documentation).,

Data for tests on correlation coefficient (option #4) can be entered by
rows {first entering *i followed by the corresponding xij values) or
by columns (first entering xj followed by the corresponding Yij values),
Furthermore, since the correlation coefficient is independent of the
dimensions of x and ¥, either one or both the variables may be coded:
in this case mean and standard deviation of the coded variable have not

any significance,

Looking at the template, you can have a clear idea on editing features

this program provides,

IMMEDIATE INTERMED
INPUT cormrectioy| MODIFY DELETE | ADD STATISTICS | PRINT RETURN

INPUT ]

F~1 Input of a new sample data with recording on external data file

F-2 Correction of the last entered observation

-3 Modify some observations in the stored sample

F-4 Delete observations from the stored sample

F-5 Add new observations to the stored sample

F~6 1Input of intermediate statistics, instead of original data

F-7 Printout of the stored observations and intermediate statisties

P-8 Terminate open-ended data entry, modifying, adding and deleting loops
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Operating

Procedure

3073440 B

or computational loops and return to the main program sequence, or
finish program execution.
Unless F-2 these function keys are available at any time during program

execution when the prompting message SELECT ROUTINE ON F-KEY is dis-
played,

The program disables the not defined function keys;if you press them,

no action is made.

i. Ensure that the disk labelled "pagired Data Analysis" is on drive 1.

2., Enter RUN *SLRM and insert the appropriate template in the holder,

G PATRED DATA ANALYSIS

Olivet+i PEEGA STATISTICAL AHALYSIS SERIES
FOIRED DATR AMALYSIS - code NMI4A8235
welease 1 — Lavel O SCeptembar 197
Copyriaht 1976, by Olivetti

L
T

*SLRM SIHPLE LINEAR REGRESSION FOR MULTIPLE OBSERVAT. OF Y RUNHING

<:] ENTER JOB #

3. Enter job &

[:j JOB # entered value

ROUTIMES AUVAILABLE ON F-KEY
ORIGIMNAL DRTR EINPUT

IMMEDIATE CORRECTION

DRTA HODIFICATION

DRTH CELETION

OfRTA RDCITION

INTERMEDIATE STATISTICS INPUT
DATA PRINTOUT

RETURH

M ™
[

1
03 =~ T L0 ) B

t

"'i"‘i":'l"‘l"'!

F~2 DEFIMED OHLY DURING IMPUT AND ADDING STAGES.

SELECTING OPTIONS

WHEM THE DISPLAY PROMIFTS YOU T SELECT 8
gpTIOM EMTER @ TO ORTAIM A PRIMTED LIST

OF SUCH CHOICES.

THEN ENTER THE NUMBER OF THE CHQICE DESIRED.

4.3



G ACTION? 1 (COMPUTATION) 2 (EDIT)?

4. Enter § to have the printout of possible choices;
enter 1 to select computational features;
enter 2 to select editing facilities:

press F-8 (RETURN) to stop pProgram execution,

Entering g the following message is printed out:

AURILARBLE CHOICES

1 COMPUTATION FERTURES
2 EDITING FEATURES

PRESS F-8 TQ 5TOP PROGRAN EXECUTION

and again the display prompts:
G ACTION? 1(COMPUTATION), 2 (EDIT)?

Repeat step 4 for appropriate selection,

Pressing F~8 (RETURN) the message:

G END-OF *SLRM

appears and the P6060 prints:

[:] END OF ¥%SLRM

returning to the COMMAND mode,

Entering 1 go to step &
Entering 2 the display prempts the message:

G SELECT ROUTINE ON F-KEY?

5+ Press correct function key to select editing facilities (refer to the
next pages for documentation),
Pressing F-8, the display prompts:

G ACTION? 1 (COMPUTATION), 2 (EDIT)?

Return to step 4 for correct choice,
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6. The display prompts the following message:
G SELECT OPTION (1-4)7

7. Enter correct code for computations (refer to the next pages for docu-

mentation).

Entering ¢ the following explanation is printed out:

AuAILABLE OPTIONS

TRARSFORMATION FACILITIES
REGRESSIONH PARAMETERS CALCULATION

1

2

% TEST FOR LINERRITY

4 TESTS FOR CORRELATION COEFFIGIENT

and again:
G SELECT OPTION (i-4)7

Repeat step 7 for correct choice,

Pressing F-8 (return) the display prompts:
G ACTION? 1 (COMPUTATION), 2 {(EDIT)?

Repeat step 4 for appropriate selection.

TRANSFORMATION FACILITIES option # 1

i, Enter 1 followed by (w00 us key
G SELECT TRANSFORMATION {1-6)?

2. Enter correct code for transformation.

Entering § followed by key the following explanation is printed

out !

TEANSFORMATIONS FACILITIES

1 |

2 i | ALL COMBIMATIDHS

3 LOG ) | ARE RAUAILABLE

4 LBGCYD I

5 PRINTQUT OF TRANSFORMED DRATA
& HNO TRANSFORHATIONS

WHENM SELECTION 15 CONMPLETE PRESS F-3 TO RUN TRANSFORMATIONS
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In any case again the display asks for transformation selection:
(:] SELECT TRANSFORMATION (1-6)7

3. Repeat step 2 to select other possible transformation (16 different com—

binaticons are available),

To stop selection and run transformations, press F-8:
[:] TRANSFORMATIONS: selected type of transformation,

Transformed values printout if required by the user entering §

{printout of transformed data).,

G SELECT OPTION (1-4)7

44 At this point, transformed values are available fon execution,

Important Te eliminate the selected transformation (to use original data again) select
option ¢ 1 (transformation facilities) and enter transformation # 6 {(no
transformation): in this way original data are again available on the file
DATA22 for calculations,

REGRESSION PARAMETERS CALCULATION option # 2

1, Enter 2 followed by {20 o st key
[i] COMMON STATISTICS
Regression parameters printout:
= number of data groups (observations)
= number of ¥y entries
- mean of the independent variable x
= mean of the dependent variable ba
=~ standard deviation of y
~ correlation coefficient
= standard error of estimate
=~ intercept of the regression line with standard error
= =lope of the regression line with standard error
- t statistic

4.6 3973440 B



3973440 B

D CONFIDENCE INTERVAL FOR THE SLOPE
C| ENTER CONFIDENCE LEVELZ
2, Enter confidence level (positive number less than 1600)

[:j Lower and upper limits of the confidence interval for the slope

at the selected confidence level printout.
<:] ENTER CONFIDENCE LEVEL?

3. Repeat step 2 for new confidence level you desire to test.

To continue execution, press F-8
(:] ENTER CONFIDENCE LEVEL?

4. Enter confidence level for the next calculations (confidence and predic-
tion intervals for vy, significance test of the slope and significance
test for an (x,y) pair),

If no other caleculations are desired,; press F-f: the P6060 will return
you to the SELECT OPTION level.

If correct value is entered to continue execution, the PH060 prints:

[:] CONFIDENCE INTERVAL FOR Y

Entered confidence level value
and asks:
G ENTER X MINTMUM?
5. Enter the starting x-peint XO for tabulation
(:] ENTER X MAXIMUM?
6. Enter the end x-point XM for tabulation
G ENTER DELTA {x)?
7. Enter step Ax for tabulation

[:] For all x, =X, + {i=1) Ax=£xM (1 =1, 2, »ees k) printout of:
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= x value and the corresponding y calculated value

=~ lower and upper limits for confidence interval,

G RECORDING? ENTER 1 (YES), ¢ (NO)7

8. Enter 1 for recording on external data file DATA23, p if recording is

not required,

Entering ¢ go to step 90,

Ega Entering 1, the program records on external data file DATAZ3 all
x-values x, = x04-(i - 1) Ax < Xy (i =1, 2, wea, k) and .their
corresponding caleculated y values

9. <:] ENTER X MINIMUM?

Repeat from step § for new tabulation,

Press F-8 to continue program executions
[i] PREDICTION INTERVAL FOR Y
C| ENTER X VALUE?

10. Enter x value

[:j Entered x value, corresponding y calculated and lower and upper

limits of prediction interval printout
<:] ENTER X VALUE?

11, Repeat step 10 for new Xx~value,

Press F-8 to continue program execution:

[::] SIGNIFICANCE TEST OF THE SLOPE

<:] ENTER SLOPE?

12, Enter slope to be tested

[:] Entered value and its significance level printout

C' ENTER SLOPE?
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13, Repeat step 12 to test a new slope.

Press F-8 to continue program execution:
[:] SIGNIFICANCE TEST FOR AN X,Y PAIR
<:] ENTER X VALUE?

i4, Enter x value
<:] ENTER Y VALUE?

15. Enter y value
[:] Entered (x,y) pair and its significance
G ENTER X VALUE?

16. Return to step 14 for a new (x,y)} pair.

Press F-8 to continue program executions:

G SELECT OPTION (1-4)7

level printout

TEST FOR LINEARITY

option

I
"

2

1. Enter 3 followed by Em key

[:] TEST FOR LINEARITY:

number of data groups
~ npumber of y entries
~ intercept

-~ slope

- degrees of freedom ny and n, for F-ratio

= F-ratio

~ significance level,

(:] SELECT GPTION (1-4)7
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TESTS

FOR CORRELATION COEFFICIENT option # 4

If this is the First time you ask for this option
<:| DATA BY COLUMNS (1) OR ROWS (2)}7

2, Enter 1 if data were enteged by columns (xj followed by yij); enter 2

if they were entered by rows (yj followed by corresponding xij values)

<:| SELECT TEST (1, 2, 3, 4)7?

3. Select the test you desire on correlation coefficient.

Entering # the following list is printed out:

HURILABLE TESTS

1 SIGHIFICAMCE TEST FOR ZERQ CORRELATION

2 LSIGNIFICAMCE TEST FOR &MY CORRELATICH

3 COMPRRISON OF TWE CORRELATION COEFFICIENTS

4  COMFIDEMCE IMTERUSAL FOR CORRELATION COEFFICIENT

and again the program asks for selection: repeat step 3,

Entering 1 go to step 4
Entering 2 go to step §
Entering 3 go to step 8
Entering 4 go te step 12,

4. [:] SIGNYFICANCE TEST FOR ZERO CORRELATION
= Common statistics printout:
« number of data pairs
« mean of the independent variable x
« standard deviation of x variable
» mean of the dependent variable y
e standard deviation of y variable

o Standard error of estimate if data are by rows or residual

x-variance not explained if data are by columns
« correlation coefficient

= Significance test for zero correlation coefficient
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<:] SELECT OPTTON (1-4)?
5. D SIGNIFICANCE TEST FOR ANY CORRELATION
Common statistics printout (see step 4)
<:] ENTER CORRELATION COEFFICIENT?
6., Enter correlation coefficient to be tested
[::} Entered correlation coefficient and its significance level printout
Cl ENTER CORRELATION COEFFICIENT?

7. Repeat step 6 for a new calculation

Press F-8 to stop this option execution:
(:] SELECT OPTION (1-4)?
8, D COMPARISON OF TWO CORRELATION COEFFICIENTS
Common statistics printout (see step 4)
<:| ENTER SAMPLE SIZE?

9, Enter sample size (number of pairs) of the correlation coefficient to

be compared to the actual one
G ENTER CORRELATICON COEFFICIENT?

10, Enter.correlation coefficient to be compared

[:] Printout of:

- entered values

~ significance level of the difference
<:] ENTER SAMPLE SIZE?

11, Repeat steps 0 and 10 for new comparisone

Press F-8 to stop comparisons:
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Error

Messages

4,12

G SELECYT OPTION (i-4)7?

iz, [:] CONFIDENCE INTERVAL FOR CORRELATION COEFFICIENT
Common statistics printout (see step 4)
<:] ENTER CONFIDENCE LEVEL?

13, Enter confidence level to be tested {ex:; 95 for 95%)
[:] Lower and upper limits printout
(:] ENTER CONFIDENCE LEVEL?Y

14, Repeat step 13 for new confidence level,

Press F-8 to stop execution:
G SELECT OPTION (1-4)?

ERROR-ACTION? 1 (COMPUTATION), 2 (EDIT)
ERROR-SELECT OPTION {1~4)
Incorrect code for option or action selection is entered,

Action: enter correct code by the keyboard,

ERROR-SELECT ROUTINE ON F-KEY
Function key selection was made incorrectly by entering a number by the
keyboard,

Action: press correct function key

F~2 DEFINED ONLY DURING TNPUT
Function key # 2 is pressed at non-input nor add stages,

Action: press correct function key or enter correct code for option selection.

ERROR: DATA FOR PROGRAM # i

Stored data are not compatible with this program,

(Call #HELP program for programs numbering)

Action: run compatible program, or enter correct data using INPUT routine

(F_l)-
ERROR-SELECT TRANSFORMATION (1-6)

Incorrect code for transformation im entered,

Action: enter only integer numbers from 1 to 6,
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ERROR-SELECT TEST (1, 2, 3, 4)
Tncorrect code for teats on correlation coefficient is entered,

Action: enter only integer numbers from 1 to 4.

ERROR-ENTER CONFIDENCE LEVEL
Entered confidence level is incorrect .

Action: enter only positive number less than 100 (ex: 95 for 95% level).

ERROR TN ENTERING PARAMETERS
Entering parameters for tabulation, the minimum x value is greater than or
equal to the maximum x value .

Action: enter again x mwinimum and x maximum {x minimum < x maximum) o

ERROR POSITIVE ONLY
Fntering step for tabulation, the entered increment is null or negative.

Action: enter only positive value .

ERROR-TNTEGER POSITIVE ONLY
The entered sample size is incorrect,

Action: enter integer, pesitive value.

ERROR |R|<1
The entered correlation cosfficient is incorrects

Action: only values greater than -1 and less than + 1 must be entered.
ERROR-ONLY 1 OR #

Only binary choice is available,

Action: enter 1 for yes, § for no
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Sample Data are taken from Ref. g 2, pag. 54%

Program Run

Qlivetti PEREE STATISTICAL ANALYSIS SERIES
FAIRED CLATA AMRLYSIS - Code HEsPR2Ss

Feleaze | - Leval & septanber 1976
Copvright 1376, by Olivekii

#SLRM  SIMPLE [IMERR REGRESSION FOR MULTIPLE GBSERVRY. OF ¥ RUNHING

ROUTINES RURILRBLE OM F-KEY
ORIGINAL DATA INPUT

IMMEDIATE CORRECTIOM

DHYTA MODIFICARTION

DRTA GELETICH

DATA ADLITION

INTERHEDIATE STRTISTICS INPUT
CRATA PRINTOUT

RETURNM

U

i

L

"1"?"‘1";1"‘1"1""!"\
WO n B Ll N -

F-2 DEFINED OHLY DURING INPUT AMD RDDING STRGES.

SELECTING OPTIONS

WHEN THE DISPLAY PROMPTS ¥O0U TO SELECT RH
OPTIOM EMTER B TO OBYTHRIN @ PRINTEDL LIST

OF SUCH CHOICES.

THEN ENTER THE NUNBER 0F THE CHOICE DESIRED.

F-1 DATA GROUPS IMPUT

e s e e e ol e e she e o o o o e g e o RGN

“C 1) = 1 Y = 13 13.3
11.8

i 21 = 2 ¥ = 21.9 24.5
24.7 .

»t 33 = 3 Y o= 29.8 28
24.1 24.2 26.2

XL ¢ ) = ? ¥ oo= 32.4 38.4
34.5 33.1 25.7

¥ 531 = 28 ¥ = 1.3 “2.6
4@3.3 35.7 37.3
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AUAILARLE OPTIONS

TRANSFORMATION FACILITIES
REGRESSION PARAMETERS CALCULATION
TEST FOR LIMERRITY

TESTS FOR CORRELATION CQEFFICIENT

TEST FOR LIMERARITY
PEEEETE L L L L

MUMBER OF DATA GROUPS
MUMEBER OF ¥ EMTRIES

IMTERCEPT OF THE REGRESSIOM LINE [R)
SLCFE OF THE REGRESSIOH LIME (B
DEGCREES OF FREEDRGR £HA3

DEL; €ES OF FREEDOM C(M2)

F-FaTIO VALUE

PROBABILITY OF OCCURREMCE OF F

5

21
22.587@36
LB5314673
3

16
35.549222
&.2899

| [T | | O T 1 1|

TRANSFORMATIONS FACILITIES

LB I AR I

1,7 |

10 | ALL COMEINSTIONS
LOG (R I ARE AUVAILBBLE
LOGCYY

FRINTOUT OF TRAMSFORMED DATA
MO TRANSFORMAT LONS

WHEN SELECTION IS5 COMPLETE PRESS F-8 TO RUN TRAMSFORMAT IONS



TRANSFORMATIONS © ¥ =g+BxLOG(%)

TEST FOR LIMEARITY
e st et o o o e e o el ok o Al

MUMBER OF DATR GROUPS

HUMBER OF ¥ EMTRIES

INTERCEPT 0OF THE REGRESSIOM LINE
SLOPE OF THE REGRESSIOH LIME (B)
DEGREES OF FREEDSM [N1)

DEGREES OF FREEDOM (HZ2)

F-RATIO UARLLE

PROERBILITY OF QOCCURREMCE OF F

TRANSFORMATIONS :  Loscv2

TEST FOR LINMEARITY
e a2 N 3 e e A o e e Rk

NUMBER OF DATA GROUPS

NUMEER OF ¥ EMTRIES

THTERCEPT 0OF THE REGRESSIGN LINE
SLOPE OF THE REGRESSION LINE (B3I
BEGREES OF FREEDOM C(N13

DEGREES OF FREEDOH (N2

F-RATIC VALUE

PROBABILITY OF OCCURRENCE OF F

CA]

=B

CRY

(L T O I (I T

LI I B | I T TR 1}

3

21
16.932528
7.2216889
3

16

7. 1922497
8.8023

BrX

5

21

3.6878185
~1.1455284

3

1%

1.1686557

8.3568
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COMMON STATISTICS
o ok ok e o o e o e Ao o A

NUMBER OF DATHA GROUPS
HUMBER OF ¥ ENMTRIES
AUERAGE OF THE INDEPEMDENT YARIRBLE 9]
HERN 0OF THE DEPENDENT URRIABLE EY]

STANDARD DEVIATION OF THE DEPENDENT UARIABLE

CORBELATION CREFFICLENT
STAMDARD ERROR OF ESTINATE
IHTERCEPT OF THE REGRESSION LINE A2

STANDARD ERROR OF THE IMTEREEFT
SLOPE OF THE SEGRESSIOH LINE (B)
STAMDARD ERROR OF THE SLOPE

T UALUE

CONFIDEMCE INTERUAL OF THE S5LOPE

COMF IDENCE
BL
BH

L4

CONF IDENCE
BL
BH

CONF IDEMCE

LEUEL

LEVEL

= 99 %
-1. 29659884
-.33415646

= 95 %
-1.2562765
-4.8347803

COMFIDENCE IMTERVAL FOR Y
st e ok o e b ot oo o g ek oo e e ok gk e K

LEVEL

= 95 %

nipInun =
MARINUN =
DELTR(XY =

Y

3.69768183
3.4587128
2.2296871
j.eaas5814
2.77 13958
2.5422981

YL

3.6378445
3.4218386
3.19a3664
2.9552723
2.7095%835
2.4618691

n w8 H I

wa nu n

3

21

. 33616788
3.3827287
. 36724578

~,920833629
7.5571824E-82
3.6878185
2.4252776E-82

-1.,14533284
5.2990867E-02

~-21.6534574

YH

3.7385325
2.4963878
3.2648478
3.8457365%
2.8332881
2.6235111



b
&

LOWER
UPPER

A

¥

LOWER
UPPER

I
ki
LOWER
UFPER

SLOPE

QLY. N-23

SLOPE

BLT,N~23

SLOPE

QCT.M-2%

SLOPE

QT M-23

SLGPE

RLT,H~22

LIMIT
LIRIT

LIMIT
LIMIT

LIAIT
LIMIT

mon

non nu n

I #

[ [ TR

nitunw

PREDICTION IRTERUAL FOR ¥
0 A e s e o oo 8 9 e e el e b s e o e o

<25

2.2814364
F.2392219
3.56263589

«3

F.1158543
2.9521674
3.27g8912

e

2.48286722
2.66B3779
2.3889665

SIGHIFICANCE TEST OF THE SLOME
6 ke e st ohe e o e o o e e e ko e sk o e ol o ok ok 48 e o o ok e

B
~@d.80a

~-1.3
¥.80838

-1.4535
H.06008
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$IGMIFICANCE TEST OF AN X.Y PRIR
st e e ol e e e sl s b o et ol o gt o e e o e el ok

A = 5]

e = 3.3
GLT,N-2) = ¢,80u8
® = 5]

¥ = 3.6
Qrr,M-21 = 3.9a18
A = 8

¥ = 3.7
QLT.H-23 = g.6212
A 8

<
I o#u
)
«©

GCT.,H-23 a.8882

CONFIDENCE IMTERUAL FOR CORRELATION COEFFICIENT
o oo o e K e R e e R R R bR e

MUMBER OF DRTA PAIRS

21

3973440 B

MEAN OF THE IMDEPEMDENT UARIABLE (X3 = .32616789
STANDARD DEUIATIOHN OH X = .31943617
MEAH OF THE DEPEHDENT UARIGBLE (Y2 = 3.3827297
STAMDARD DEVIATION OH Y = .37326294
STANDARD ERROR OF ESTINATE = 7.55741024E£-82
CORRELATINN COEFFICIENT = -,98833629
CONFIDENCE LEUEL = 83 %

RL =-,99214953

RH =-,35118278

CONFIDENCE LEVEL = 93 %

RL =-.99412173

RH =—,.93527127

4.19



4.20

COMPARISON OF TWO CORRELGTICOM COEFFICIENTS
U e A 0 oo el A BB B el A e e oo o

MUMBER OF DATH PRIPS = 24

MERM OF THE IMDEPENDEMNT UARIABLE (%) = .33616733
STAMDARD DEUVIATION OM ¥ = .31943617
HEAM OF THE DEPENDENT UARIRBLE €73 = 3.3827287
STRHDARD DEVIATION OM Y = . IV326294
STAMDARD ERRUR OF ESTIMATE = 7.3571824E-@2
CORRELATION COEFFICIENT = ~.988533629
Z-ND SAMPLE sSIZE = 25

2-ND SAMPLE CORREL COEFF = —.95

gLyl = B. 13255722

2-NHD LHAMPLE SIZE
2-NDP SANPLE CORREL CQEFF
Qcy) = 8.999¢717

21

-.38834

H0

END OF =SLRM
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INPUT

Purpose

Method

Operating

Frocedure

3973440 B

F-1

This routine provides the peossibility to enter a new sample by the keyboard,

storing data on external data file.

pata handled are grouped data, d.e. for each xi value (1 =1, 2, sew M)

there are n, corresponding y values, so the data group has the form:

i ¥ypr Yie0 00 Yini (i=1, 2, ess, n)

where: n, is not constant,
i

Intermediate statistics are calculated:

i=1

n n.

2: n.¥. where ;i =( * yln) /nl
i=1 =1

i =1
n 2
PRt
i=1

Entering a new sample data by the keyboard, the last one is lost, but one
can form permanent data archives. For more details, see Appendix A "Instal-
lation and Maintenance".

1, Press P-1

[:] ¥~1 DATA GROUPS INFPUT

For i = 1, the display asks:

G ENTER X (4i)7

4,21



Error

Messages

2, Enter the first x~-value

For j = 1 the display asks:

G ENTER ¥ (i,5)?

3. Enter the first y value corresponding to the entered x value,

For j = j + 1 the display asks:

<:] ENTER Y (i,3)7

4» Repeat step 3 for all y-values corresponding to the i-th x-value,

To end input for the i-th x-—value s press F-§:
[:] Printeut of entered data group
For i = i + 1 the display asks:

(:] ENTER X (i)?

5. Repeat steps 2, 3 and 4 for all data groups to be entered,

To stop input routine, when a new x-value is required, press F~8:
Eza Intermediate statistics are recorded on external data file
G SELECT ROUTINE ON F-KEY?

END OF DATA21, LAST DATA GROUP NOT RECORDED

The external data file is full: data group that you are entering is not
recorded; the program stops execution,

Action: increase external data file size using the command MODIFY (see
Appendix A " Installation and Maintenance")and continue to enter data using

ADD capability (F-key « §),

3973440 B



Sample

Routine Run

3973440 B

F-1 [ATA GROUPS INPUT
ook e ot et ke e e o Ak b

Xt 1) = 1 ¥ o=
11.8

"CZzZJ) = 3 v o=
247

IMMEDIATE CORRECTION

ACTION = 4(ADDITICOH]) 2(HODIFICRATION]
A0 201 = 2 Y =
24.7

RC 323 = 3 ¥oo=
24.1 24.2 26.2
XL 4 3 = 4 Y o=
34.3 33.1 35.7
X 51 = 28 Y o=
4B 3 33.7 7.3

SZ(DELETIOND .

13

21.9

21.9

13.3

2%.35

24.5

28.8

38.4






IMMEDIATE CORRECTION F - 2

Purpose

Operating

Procedure

3973440 B

This routine, available only at the input and adding stages, provides the

correction of the:
-~ last entered data group {observation)
- 1last entered y-value in the present observation

-~ just entered x-value in the present observation.

1, If a new x-value is- required by the program and you need corrections for
the last entered data group, press F-2 and go to step 5.
If the just entered x-value is incorrect when the P6060 requires
the first corresponding y-value press F-2 and go to step 3.
1f the last entered j-th y-value for the present i-th group is incorrect,

when the P6060 asks:

G ENTER Y(i, j+1)7

press F-1.

The P6060 will ask again for the j-th y-value

G ENTER Y(i,3)?

2, Enter correct y, . value and continue to enter data using F-1 (INPUT) or
J

F-5 (ADD) operating procedure.

3. Again the display asks for the i=th x-values

G ENTER X({i)?

4. Enter correct value and continue to enter data mnsing F—1 {(INPUT} or F-35

{ADD) operating procedure.

5. D TMMEDIATE CORRECTION
ACTION = t (ADDITION) 2 (MODIFICATTON) 3{DELETION)

G ENTER ACTION (1, 2, 3)2

6. Enter 1 to add y-values to the last entered observation
Enter 2 to modify the x-value or some y~values

Enter 3 to delete some y-values.

Entering 1 go to step 7.



Entering 2 go to step 0,

Entering 3 go to step 12,

7e <:] ENTER VALUE?

8. Enter y-value to be added
C] ENTER ACTION (1, 2, 3)7
go to step 14,

9. G ENTER ROW-VALUE?

Enter index-row of wvalue to be corrected {note: x; is the first row~value,

Yii

<:] ENTER VALUE?

11, Enter correct value

is the second, etco..)

G ENTER ACTION (1, 2, 3 )7
go to step 14
12, G ENTER ROW~VALUE?

13, Enter index-row of value to be deleted (note: entering 1 the x value is

deleted and Yig will become the X, value)

C, ENTER ACTION (1, 2, 3)7

14. Repeat step 6 for new corrections.

Press F-8 to stop correction routine :
[::] correct data group printout
15. The display asks for the next x-value to be entered for the next data

group: continue to enter data using F-1 (input) or F-3 (ADD) operating

procedure,
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Error ERROR-ONLY 1, 2, 3.
Messages The entered action is illegal:
only 1 (addition), 2 (modification), or 3 (deletion) are available.

Action: enter only.1, 2 or 3.

ERROR-INT POSITIVE <=k

Non positive or non integer number or greater than & (number of values for
the present observation) is entered to identify the wvalue to be corrected

or deleted,

Action: enter integer, positive number less than or equal to the observation

size.

Sample See TNPUT (F-1) and ADD (F~5} routines

Routine Run

3973440 B 4.27






MODIFY

==

Purpose This routine provides the possibility of modifying data stored on external

data file,

Method Each data group is identified by a sequential index number; as well as each

value in

Note:

each observation.

only modification of some values is possible: if you need to add new y-va-

lues to some observations or to delete some y-values, use DELETE

capability and ADD (F-5} capability.

Operating 1. Press

L

Procedure

-

2. Enter

L
(]

3. Enter

(]

4. Enter

a

F-3

F~3 DATA GROUPS MODIFICATION

IF LENGTH OF NEW GROUP IS DIFFERENT THAN OLD'S ONE:
USE DELETION (F-4) + ADDITION (F-35)

ENTER # OF GROUP TO MODIFY?

index-number of group to be modified

Group to be modified printout

ENTER ROW?

row-number of value to be modified

ENTER CORRECT VALUE?Y

correct value

ENTER ROW?

5. Repeat step 3 for new correction,

Press

L]
d

F-8 to stop correction for this group:

Corrected observation printout

ENTER # OF GROUP TO MODIFY?

6. Repeat from step 2 to correct a new data group.

3973440 B
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Press F-8 to end corrections:
G SELECT ROUTINE ON F-KEY?

Error ERROR-INT POSITIVE <=n
Messages The entered number of observation to be modified is incorrect,

Action: enter integer positive number less than or equal to the number of

stored data groups.

ERROR~INT POSITIVE <= k
The index number of value to be corrected is incorrect,
Action: enter integer positive number less than or equal to the number of

values defining the observation you are modifyinga

ERROR:ONLY INTERMEDIATE STATISTICS STORED
It is impossible to modify data because only intermediate statistics were

entered.

Sample

Routine Run

F-3 ©ATA GROUPS MODIFICATIOH
A3 3 0658 o e e o o A Kol oAb b o e R

IF LENGTH OF NEW GROUP IS DIFFERENT THAN OLD’S ONE
USE DELETIONCF-43+ADDITIONCF-5).

GREGUF TO MODIFY :¥(C 3 3= 3 Y = 29.8 28.8
24 .1 24.2 26.2
HEW GROUP :XC 3 )= 3 = 29.8 28

Y
24.1 24.2 26.2
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DELETE
Fn4

Purpose This routine gives the possibility of deleting data groups from external
data file,

Operating 1, Press F-4

Procedure

[:] #-4 DATA GROUPS DELETITION
(:] ENTER # OF GROUP TO DELETE?
2. Enter index~number of group to be deleted
[i] Group to be deleted printout
CI DELETE? ENTER 1 (YES), # (wo0)?

3. Enter 1 if you want to delete this observation, § if not,

If 1 is entered, the program prints the message:

[:] 0o s e DELETED, o0

In any case the display asks for a new data group.
<i] ENTER #0F GROUP TO DELETE?

4. Repeat steps 2 and 3 as many times as necessary.

Press F-8 to stop this routine:
(:] SELECT ROUTINE ON F-XKEY?

Error ERROR-TNT POSITIVE <=n
Messages The number of data group to be deleted is incerrect,
Action: enter integer positive number less than orequal to the number of

stored data groups,.

ERROR-ONLY 1 OR ff
Only binary choice is available.

Action: enter 1 to delete the printed data group, # if not.
ERROR-ONLY INTERMEDIATE STATISTICS STORED

It is impossible to delete data from external data file because only inter-

mediate statisties were entered,

3973440 B 4.31




Sample

Routine Run

F-4 [DRTR GROUPS DELETION

e ol 57 e e s e e ol e e e e e e de e e o o e ot A

GROUWP TO DELETE @ X{ 5 Y= 28 Y =
48.3 35.7 37.3
---DELETED-~~

4,32
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ADD

Purpose

Operating

Procedure

Error

Messages

Sample

Routine Run

3973440 B

This routine provides the possibility of adding observations to those al-

ready stored, without loose them,
1. Press F-§

F-5 DATA GROUPS ADDITION
USE SAME RULES AS FOR INPUT ROUTINE (F-1)

2, If there are n stored chservations,the display requests the next one.

(:] ENTER X{n-+1)7?

3. Enter data following the same operating procedure for INPUT routine

{F-1)

ERROR: ONLY INTERMEDTATE STATISTICS STORED
It is impossible to update data because only intermediate statistics were

entered

F-5 DATA GROUPS ADDITIOHN
e e 3 e e ot e b o 3 ok ok A iR o R OROR A R

USE SAHE RULES AS FOR INPUT ROUTEINE (F-1)
XK€ 31 = 28 ¥ =
48.3 35.7 37.

%4.3 42.6

L}






DNTERMEDIATE STATISTICS INPUT

F-6

Purpose This routine provides the possibility for entering directly intermediate

statistiecs instead of the original data.

Method Being n the number of observations (data groups) and k the total number of

y~values:

the intermediate statistics are described in the

routine (F-1)
Operating i, Press F-6
Procedure
[::] F~6 TNTERMEDIATE STATISTICS INPUT
<:] ENTER # OF DATA GROUPS?
2, Enter number of observations
[:] Entered value printout
<:J ENTER TOTAL # OF Y VALUES?
3. Enter the total number of y entries
{::! Entered value printout
C| ENTER SUM (Ni * Xi)?
4. Enter E: n.x
[:j Entered value printout

( 1 ENTER SUM (Ni * Yi MEAN)?

n, ¥,

5« Enter ;Y

AN

"
1l
-

[:] Entered value printout

ENTER SUM (Ni *Xi % Xdi)7?

3973440 B
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- 2
6, Bnter Z% 0, x,
s

; Entered wvalue printout

G ENTER SUM {Ni * (vi MEAN) [ 2)?

n 2
7+ Enter ﬁ% n, Fi
1=

[::] Entered value printout
(:I ENTER SUM (Ni * Xi * Yi MEAN)?

8. Enter §: n, x, ¥y,

[:] Entered value printout

G ENTER SUM (Ni * (vi MEAN) T2 = SuM (vij* vij))?

2 2 o 2
9. Enter E [ni S;i -El yij]
1

i=1 J=

Entered value printout

CORRECTIONS? ENTER 1 (YES), # (No)}?

10, Enter 1 if you need corrections: the P6060 returns you to step 2,

Enter #§ if corrections are not requireds:
<:] SELECT ROUTINE ON F-KEY?

Error ERROR-ONLY 1 QR #
Messages Only binary choice is available,

Action: enter 1 for yes, @ for no,
ERROR-INTEGER POSITIVE ONLY

Entering number of observations or total number of y values an error is made,

Action: enter only integer and positive number,
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Sample

Routine Run

F~& INTERHREDIRTE STRTISTICS IMPUT
e e A o obe ot e s S e A ke sl o ok ool o o o sk e ok e o s B ol

# OF DATA GROUPS = 3

TOTAL # OF ¥ UALUES = 214

SUMINisKL) = 153
SUMHi®Y i HERH) = BB85.3
SUMIHi*Hie¥X1i) = 422
SUMINi®CYiMERM) +2) = 13E84.493
SUMINi®Xi%yY i MCAMND = PZPE.5
SUM N+ {YiMEANI 12-SUM Y2 j*Yijl) = -31.652

3973440 B 437






o F-7

Purpose This routine provides the possibilityof printing original data with their

intermediate statistics,

Methed External data files DATA21 containing original data or DATA22, centaining

only intermediate statistics may be printed out.

Operating 1. Press F-7
Procedure

C:I ENTER'FILE DESIGNATOR (1, 2}
2, Enter 1 to printout DATA21, enter 2 to printout DATA 22
[:] Selected filename and its contents printout
<:] SELECT ROUTINE ON F-KEY?
Error ERROR-ONLY 1 (DATAZ1), 2 {DATA22)
Messages Incorrect choice for file designator

Actiont énter 1 for external file DATA21, enter 2 for external file DATAR2Z,

Sample

Routine Run

COMTENTS OF FILE ODRTAZt (ORIGIMBL DATHD
e o s o b o S ool s oA ko OB e oo o o e e e o o

NUMBER OF DRTR GROUPS = 5 HURBER OF ¥ UHLUES = 21

SUMCHi*Xi) = 199

SUMCHiL*YimnEQNT = E&5.32

SUMTNA*Xi«x1} = 4225

SUMCHi« LYAiMERMY T23 = 18984.498

SUM CNi ki =7 iMTEAMD = T2V5.5%

SUMCNi# (YIHEANHI $2-SUHLYiji*Y:33) = -81.632

GROQUP = 1 X o= 1 Y = 13
13.3 11.8

GROUP = 2 no= 2 Y o= 21.9
24.5 24.7

GREZUP = 3 n o= 3 Y = 29.8
28 2401 24.2 26.2

GREOUP = 4 R = v 7 o= 32.4
8.4 34.3 33.1 35.7

GROUP = 5 "= 25 ¥ o= 1.8
42.6 8.3 35.7 37.3
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*COMP

COMPARISON OF SEVERAL SIMPLE LINEAR REGRESSIONS

Purpose This program provides a way of testing several simple linear regressions to
determine whether they are significantly different or not.
Such a comparison is useful when the relationship between two variables
has been studied under different conditions or by different investigators,
For sach sample entered, the program computes the regression coefficients
and their standard errors, correlation coefficient, t~statistic, standard
error of estimite, ANOVA table with its associated F-ratio statistic and
significance level, and the error matrix, storing on a scratch file the
parameters required for comparison,
The aser can then select those samples that he wishes to compare, The pro-
gram computes the variance, F-ratio of this variance computed to the
residual variance, and significance level of the Feratio for four different
types of constraint, These comparisons can be made in any order and repeated

as often as desired,

Method Given k samples, this program analyzes the variances for each type of cons-~
traint added by the lipnear fit, and computes the relevant F-statistic and
its associated significance level,

In each simple regression, a least squares fit is performed to each sample

with the model equation:
y=a+bx

and an analysis of this individual fit is performed,
For comparisen the variance is divided into five parts: each part corre-

sponds to a different btype of constraint,

To run this program, two external data files must already be defined:
DATAZ21 and DATA22

The following rules must be followed for determining their minimum length:
length (DATA 21) > 4 * (15 + § * 2)
length (DATAZ2) 2 4 % (22 + 26 #¥(K/10))

where:

N = number of pairs to be stored on DATAZ1
k = number of samples to be compared (for k = 20, length (DATA22) > 2168),
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Important

Function Key

Template

In default of any different willing of the user this program handles up to

20 samples,

See Appendix B "Customization"for details concerning possible customizations

i.

3.

Each entered sample is stored on external data file DATAZI: entering a

new sample by the keyboard the last one is lost.

Each sample is identified by an index-number and 1t is available for com-
parison only after its regression line is computed, up to another sample with
the same index-number is entered by the keyboard, because parameters needed
for comparisons are stored on scratch file DATA22 when 1ts regression line
is computed,

The procedure to be used is : enter each sample you have, correct, if you
need, and compute its regression line., In this way the scratch file will be
correctly written.

When all samples are entered, select comparisons woutine,

The scratch file DATA22 contains a "samples state table": any time you
need, you can know how many samples were already entered and stored for

comparison,

Looking at the template, you can have a clear idea on editing features this

program provides,

IMMEDIATE INTERMED
INPUT coRRECTION]  MODIFY DELETE ADD gumémcs PRINT RETURN

Input of a new sample data with recording on external data file

F=2 Correction of the last entered observation

F-3 Modi?y some observations in the stored sample

F-4 Delete observations from the stored sample

F-5 Add new observations to the stored sample

F-6 Input of intermediate statistics, instead of original data

F~7 Printout of the stored observations and intermediate statistics

F-8 Terminate open-—ended data entry, modifying, adding and deleting loops

or computational loops and return to the main program sequence, or

finish program execution.

Unless F-2 these Ffunction keys are available at any time during program

3073440 B



execution when the prompting message SELECT ROUTINE ON F~KFEY is displayed,

The program disables the not defined function keys: if you press them, no

action is made,

Operating 1. Ensure that the disk labelled:"Paired Data Analysis" is on drive 1.

Procedure .
2, Enter RUN %COMP and insert the appropriate template in the holder

<i] PATRED DATA ANALYSIS

Oliverti

FRIRED OR
Felezxze 1
Capyriaht

+COMP COMPRRYISON OF SEVERAL SIHPLE LIMEAR REGRESSIOHS RUNNING

{ ENTER JOB =

3s Enter Job number
[:] JOB # entered value

ROUTINES AVAILABLE OB F-KEY
QRIGINAL DATH IMPUT

IMMEDIATE CORRECTION

DRTR MODIFICATION

CATA DELETYION

DATA ADDITIOM

INTERMEDIATE STATISTICS INFPUT
DATA PRINTOIT

RETURHM

E|

MMM M T
1
W S

F-2 DEFINED OHLY DURING INPUT AND ADDING STAGES.

SELECTING CHOILES

WHEN THE DISPLAY PROMPTS vOU T9 SELECYT AN OPTION
OFR COMPUTATION EMTER © TO OBTRIN A FEINTED LIST
OF SUCH EHOICES.

THEN EMTER THE MUMBER OF THE CHOICE DESIRED.

G ACTICN? 1 (COMPUTATION}, 2 (EDIT)?

4. Enter correct code: § to have the printout of possible choicesj; 1 for

3973440 B 5.3



5.4

computations (regression analysis or comparison); 2 for editing features,
Press F-B (RETURN) to stop program execution,

Entering # the following message is printed out:

AUAILABLE CHOICES

1 REGRESSIOMN AMALYSIS OR COMPARISON
2 EDITING FRCILITIES

FRESS £-8 TO STOP PROGRAM EXECUTION

and again the display asks:
C] ACTION? 1 (COMPUTATION), 2 (EDIT)?

Repeat step 4 for choice you desire,

Pressing F-8 (RETURN), the message

(:] END OF *COMP

appears and the PG060 prints:

END OF *COMP

returning to the COMMAND mode.

Selecting editing features, to enter or correct a sample, go to step 12,

If computations are selected:
<:] ENTER 1(REGRES.)}, 2(COMPARISON)?

Enter 1 to make regression analysis of the last correctly entered sample;
enter 2 to select comparison routine (Remember that a sample is available
for comparison only after regression analysis is made),

Entering f the following message is printed out:

AUAILABLE CHOICES

1 REGRESSIOM AMRLYSIS OF THE LAST ENTERED SRMPLE
2 COMPRARISON OF ENTERED SAMFLES

and again the display asks:

3973440 B
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7o

e

10,

11,

iz,

i3,

<:| ENTER t (REGRES.}, 2 (COMPARISON)}?

Repeat step 5 for correct choice,

Entering 2 (comparison routine) go to step 7.

Entering 1 (regression analysis)s

[:] SAMPLE NUMBER = i

Results printout for the sample # i

G ACTION? 1 (COMPUTATION), 2 (EDIT)?

Repeat step 4 for choice you desire

[:] COMPARISON OF SEVERAL STIMPLE LINEAR REGRESSIONS

G ENTER SAMPLE-NUMBER TO COMPARE?

Enter index-number of the sample you want include in the comparison,
<:] ENTER SAMPLE~NUMBER TO COMPARE?

Repeat step 8 for all samples you want include in the comparison,

When all index-number you want enter are included, press F-8:

[:] List of sample numbers under comparison,

Results printout for each type of variance,
<:] ENTER SAMPLE NUMBER T(Q COMPARE?

Repeat steps 8 and 9 for all comparisons you desire,

To stop comparisons, press F-8 (RETURN);:
G ACTION? 1 (COMPUTATION), 2 (EDIT)}?
Repeat step 4 for choice you desire,
<:] SELECT ROUTINE ON F-KEY?

Press correct function key to choose an editing routine {refer to the

next pages for documentation).



Error

Messages

5.6

Pressing F-8 (RETURN), the display asks again:
G ACTION? 1 (COMPUTATION), 2 (EDIT)?
14, Repeat step 4 for correct choice,

ERROR~ACTION? 1 {COMPUTATION)}, 2 {(EDIT)?
The entered code for selection is incorrect.
Action: enter 1 for computation, 2 for editing and g to have the list of

possible choices; or press F=-8 to stop program execution,

ERROR-ENTER 1 (REGRES.), 2 (COMPARISON)?
The entered code for selection is incorrect,
Action: enter 1 for regression analysis of the last entered sample, 2 for

comparison routine and @ to have the list of possible choices,

ERROR-SELECT ROUTINE ON F-KEY?
Incorrect code by the keybeard is entered instead of pressing correct func-
tion key.

Action: press correct function key to choose an editing routine.

F-2 DEFINED ONLY DURING IWPUT
F-Key # 2 was pressed at non-input nor add stages,

Action: press correct function key.

ERROR: DATA FOR ®ROGRAM » i
Stored data are rot compatible with this program.
Action: enter correct data or run program # i (call ¥HELP program for pro-~

grams numbering).

END OF FILE DATA22, LAST SAMPLE NOT RECORDED FOR COMPARTSON

The exterpal data file is full: last entered sample is not stored for
future comparisons. Program execution stops.

Action: increase external data file size using the command MODIFY (see Ap-
pendix A "Tnmstallation and Maintenance') and repeat regression analysis
computation for the just correctly entered sample to have its recording for

future comparisons.

NO STORED SAMPLES FOR COMPARISONS
No samples stored for comparisons.
Action: enter samples by the keyboard and select regression analysis compu-

tation,
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ERROR-INT POSITIVE <= k
The entered index-unumber of a sample for comparison
Actions: e-ter int:ger positive number, less than or

number of samples it is possible to compare.

SAMPLE # i DOES NOT EXIST
The entered index-number of a sample for comparison
existent sample in the DATA22 file,

Action: enter correct and existent sample-number,

SAMPLE # i ALREADY SELECTED
The entered index-number of a sample for comparison
for the present comparison,

Action: enter samples not selected up to now.

is not correct,

equal to k, the maximum

corresponds to a non-

was already selected

57



Sample

Program Run

1))
I
m
a
ot
m
L

Olivetts FPEARA STATISTICAL AMALYS
PATRED DATA AHALWETS
Felaszs 1 - :

L =yel

Tepkember 1975
Copwright 1978, by OGlivetbd )

«COMF COMPRRISON OF SEVERAL SIMPLE LINEAR REGRESSIONS RUNMING

JOEB # 5
FOUTINES RUAILRABLE OH F-KEY
F-1 WORIGINAL DATA IHFUT
F-2 IMMEDIATE CORRECTION
F~-3 OaTA MOLIFICATION
F-% DATA DELETIOHN
F~5 DATA RODITION
F-& IMTERRMEDIATE STRTISTICS INPUT
F-7 DATA PRINTOUT
F~-2 RETLUREHN
F-2 DEFIMED OMLY DURING INPUT ANHD ADDIMG STAGES.
SELECTING CHOICES
WHEM THE DISPLAY FROMPTS YOU TO SELECT AW OPTION
OR COMPUTATION EMTER 9 TO OBTAIM A PRINTED LIST
0OF SUCH CHOICES.
THEN ENTER THE NUMBER OF THE CHOICE DESIRED.
F-1 {HPUT OF 8 SAMPLE
ok 3 e e o o Ok ek e 0 ROR Aok sk
SANMFLE # 1
5 ¥
1 45.7 32.6
2 48.3 31.3
3 45 38.8
4 46.6 32.4
3 47 .3 2.1
=) 452 32.7
INHERIRTE CORRECTION
5 48.8 32.7
7 464 31
8 48,1 38.7
9 49 32.6

5.8 3973440



3973440 B

03k 4 o 4t 38 o o o e SAMPLE NURBRER = 1

ANSUR TABLE
e o ok o e K e S R

TOTAL VARIANCE
SUH Of SQUARES
DEGREES OF FREEDOM
MEAN SEUARE
UVARIANCE EXFLAINED BY REGRESSION
55
OF
MS
RESIDUAL VUARIANCE
55
DF
s

o oo

n o

MULTIPLE CORRELATION EDEFFICIENT=

FISHER’S STATISTICS

DEGRELS OF FREEDOM
N1
M2

SIGNIFICANCE LEUEL @

REGRESSION PARANETERS RAND STAMDAR

INTERCEPT )

STRHDARD ERROR OH A

SLOFE (B3

STEMDARD ERFEOR ON B

T VALUE

CORRELATION COEFFICIENT
STANDARD ERROR OF ESTIMATE

ERROR HMATRIX
SC1.1)
S01.22
S{2.2)
END OF FILE DATAZZ ., LAST SAMPLE

ENMD OF =%=COHP

oo A

5.64
8
. 7B5

- 868E5472
1
-8E865472
4. 7713453
v
-68162075
- 15481679
1.2243959
1
7
- 296488
D ERRORS
193.876630
18. 5365881
. 25172398
L 22383648
T. 1222315

33254374
- 5226B327

woroH N H

111.63192
~2.-3557143
4.3745271E-02

noHn

NOT RECORDED FOR COHFARISON






- Tode MI
B2 XY
by Olivetti

#CONE COMFARIZSON OF SEUERAL SIHFLE | IHEAR FEGRESSIOHS RUNNIHG

JOB ¥ 5

ROUTIMES RUAILAELE OH F-KEY
T ORIGIHAL DATHE IHPUT
F-2 IMMEGTIRTE CORRECTION

F=2 D[ATA 00 IFTICAT ION

-4 DATA DELETION
-5 DATA RUGITICH
&  INTEFHECIATE STRTISTICS IHPUT
-7 DATA FRINTOUT

5 RETURN

F=2 GEFINED OMLY DURIHG IHPUT ANHD WDDING STAGES.

SELECTING
WHEM THE DIZFLAY FF SOOI TO OSELECT aM JFTION
OF COMPUTRTION ENTER & TO OBTAIM A FRIMTED LIST
0EOTUCH CHOICES.

THEM EMTER THE HUNEER OF THE CHOICE DESIRED.

CHOICES

3973440 B ‘ 5.9/1






3973440 B

P R

TOTHRL VAR

VAR IRMCE

RESIDUAL

HULTIFLE
FIZHER =

GEGREES 0

SIGHIFICH

* SAMPLE MNMMEBER = 1

aEoia TRELE
PR T

IANCE
SUH OF SOUARES
DEGREES OF FREEDON
MERH SRUHRE
EXFLAINED BY REGRESSIOHN
DF
M3

UARIAMCE

0nan

on

=]
W
wouon

CORFELATION COEFFLCIENT=

STATISTICS =
F FREEGON
M1 =
M2 =

HCE LEWEL @0

REGFESTION FARAMETERZ AMHE STAMDGAR

INTERCERT
STAMDRFD
SLOPE (B3
STRNGARD
T WELUE
CORFELATI
STENLARD

LAl
ERROR QM R

TREOR ON E

oM COEFFICTENT
ErpOR OF ESTIMRTE

ERROR HMATRIX

4.1
1.2
02,23

o

]

[T LI RO I L 1}

L (]

&

A

4557 147
+$5274E-97

5.9/2



5.10

F-1 INPUT OF R SAHPLE

#***#*************#ﬁ*#

SAMFLE 4

%

58.3
38.9
37.2
1.7
S1.1
31,5
49. 1
51,3
314

[ R IR I NI

F-3 DATA MODIFICAY
A 8 e oS A S e o 6 obr o
IMDEX= g X = 351.4 Y

Aok ode e ke SAMPLE NUMBER = 2

ANGUA TABLE
e et b e ok o ok ofe

TOTAL UBRIANCE
SUN BF SQUARES
CEGREES OF FREEDON
MERAN SOUARE
URRIANCE EXPLAINED BY REGRESSTION
S
DFE
NS
RESIDURL UARIQMNCE
55
OF
Ms

#00 m#

LI

RULTIPLE CORRELATION COEFFICIEHT=
FISHER’S $TRTISTICS =
DEGREES OF FREEDROH

N1
N2

i

SIGHIFICANCE LEVEL @)

2

¥
36.7
35
37
35.6
38.3
35.8
35
34
36.8

TN

T2
= 32&.8

R e sk

1.20805388E-3
8.4BE8644E-83
1
7

- 554791

3973440 B



REGRESSION PRRAMETERS AND STRNDARD ERRORS

INTERCEPT (RI = 37.%588579
STANDARD ERKOR OM A = 26.659%66
SLOPE B = 4.3040387E-92
STAMDARD ERROR OH B = . 52789521
T VALUE = 9,2B15566E-82
CORRELATICN COEFFICIENT = 2.4757601E-92
STANDARD ERROR OF ESTIMATE = 1.3333683
ERROR MRTIRIZ
“Ct1:1) = 718.73248
SC1.23 =-43. 916898
${2,2] = 27258341

F-4 IHPUT OF A SAMPLE
e o o e 4 e 393 0 e o ke ok oo Ao oW R R

SAMPLE # “
» g

1 48.3 36
IMMERIATE CORRECTION
1 48.3 35.3
2 47.5 33.4
3 45.6 31.3
% 6.5 32.35
] 46.7 4.7
6 $8.,2 33.1
7 4B 4 33.8
3 G471 33.7
3 45.8 32.9
EE TS 2 2t b SAMPLE NUHEBER = % e e e

AHOUA TAELE
o ok ok ekl g e e

TOTAL UVARIANCE
SUp OF SRUARES
DEGREES OF FREEDOR
MEAN SHURRE
YRRIANCE EXPLAINED BY REGRESSION

14.882222

o

g
1.3852778

S5 = 4.3183814

OF =1

s = 4.3185814
RESIDUAL YRRIAHCE

55 = 6.7B37289

DF =7

HS = .95E24584

3973440 B



HULTIPLE CORRELRTION COEFFICIENRT= ,38967825
FISHER'S STRTISTICS = 4.46936£69S
DEGREES OF FREEDOH

1
N2

1
7

[}

SIGHIFICANCE LEUFL 2.0 -B87952322

i

REGEESSIOHN PRRARETERS AND STRHMDARD ERRORS

INTERCEPT (/)
“TANDARD FRROR OM gQ

. 73383329
15.481774

SLORE (B3 = .B9441627
STRANDARD ERFOR 0N B = 32847139
T vaLue = 211402683
CORRELATION COEFFICIENT = WEBZ24Z4247
5TAMDARD ERROR OF ESTIMATE = .92297384
EFROR HRTRIX

Stt. 12 = 233.65513

SC1,22 ==5.0841794

5E2,2) = 18789348

F~-1 INPUT OF 8 SAMPLE
ke e o o 9 s S o ool 3K o e ok ¥ e e e

SAMPLE & 3

X ) Y
1 471 36.9
2 47.2 3r.z2
3 21.8 37.4
4 49.4 34.7
5 46.7 35
= 46.4 35,7
7 493.3 32.2

3973440 B
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st e obe o e o e ok ok SAMPLE HURBER = 3

ANDUR TABLE
sk ok e ok ok

TOTRE VARIANCE
G OF SEUARES
DEGREES 0OF FREEDOH
MEAMN SELARE
UARIANCE EXPLAINED EY REGRESSION
55
OF
Ms
RESIDURL VARIANCE
S5
D¥
s

Wonu n ¥

[

MULTIFLE CORRELATION COEFFICIENT=
FISHER’S STRATISTICS =

DEGREES OF FREEDOH
N1
N2

SIGHIFICRNCE LEVEL @tU) =
REGRESSION FARAMETERS AMD STANDAR

INTERCEPT @2

STANDARD ERROR ON A

sLoPE (B3

STARDARD ERRCOR OH B

T UALYE

CORRELATION COEFFICIENT
STANDARD ERROR OF ESTIARTE

ERROR HATRIX
501, 1)
1,22
$(2.2)

F-41 INPUT OF A SAM
st ke R e e e e e R ok s ok R K R

SAHPLE #

R
53.4
53
51.7
51.7
51.6
58
49.3

- Fn R =

u L]

s s e R

28.228571
&
3.3714286
1.7756304E-02
1
1.7756304E-02
28,218815
5
4.8421639
8.7778341E-24
4.3927730E-83
1
5
. 58447
D ERRORS
36.913815
20, 131147
-2, 7620918E-82
L 41674350
~6.B277IIEE-02

-2.96K274R9E-B2
Z2.8195131

nowon

405,26387
~8.3835434
LiF367386

o

PLE
Aok

6

¥

34
33
347
32.6
39.8
33.6
32.4



5.14

o b b ok o e o e e SAMPLE NUHBER = &

AMOUR TABLE
0 A o ool o o o e

TOTAL UARIANCE
SUM OF SQupRes
DEGREES aF FREEDOM
MERAM SQUARE =

VAR TIAMNCE EXFLAINED EY REGRESSION
a5
bF
M5

RESIDUAL UVARIAMCE
55
DF
N

foon

LI |

MULTIPLE CORRELATION COEFFICIENT=
FISHER’S STATISTICS =
DEGREES 0OF FREEDOM

M1
M2

ot

SIGNIFICANCE LEUEL ARy}

[H]

REGRESSION PARANETERS AND STAMDRARR

INTERPCEPT (0]
STRNDARD ERPOR ON R

SLOPE (B

STANUARD ERROR ON B

T UALUE

CORRELATION COEFFICIENT
STANGARD ERROR OF ESTIMATE

ERROR MATRIX
S01,1)
SCt1.2)
S02,22

o]

[ T O A T

oo

e e e e

2.1327546

18, 827245
3
2.1654491

< TB583166

. 9941377a

+ 366521
EREORS

11.622290
21.748644
- 478459548
« 42169775
99785554
C4BYZ4530
1.4715465

473.80353
-9. 16832549
AT TB290G9

3073440 B
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F-7
ek

SAHPLES SYATE TRELE

HUMBER OF PRIRS 9

¥osu $Z26.2
¥ SUM 288,72
Ktz 5un 28196. 64
Y4z sun 9486.8
nxY SUM 13556.61

S5 TOTAL  5.64

HUMBER OF PRAIRS 9

K SUNM 459,5
¥oesln 325.2
X422 suUd 23466.33
Y12 SUM {17E3.082
®EyY SUn 16603.58

S5 TOTAL 12.46

HUMEBER OF PARIRS 7

¥oSun 337.9

¥ 5UR 249.1
Xt2 s5Un 16334.19
Y42 sun 3884.63
XY SLN 12923.77

55 TOTAL 28.228571

HUMBER OF PRIRS 93

X SUM 424 .1
¥ Suit 3at.1
¥t2 sun 19933.49
Y2 SuUft 18824.05
XxY SUN 14194.72

§5 TOTAL 11.@832222

HUNMEBER OF PAIRS ¥

¥ Sun 358.9

¥ SUH 2331
X122 SUN 12612, 13
Y42 SuUn 77e5. 21
®£Y SUN $2023.63

&5 TOTAL 12.98

CONTENTS OF FILE DRTR2Z (SCRATCH FILED
e s o e o o o o o B s o S e o s R K ok o o

1 1 1 14 8 1 B @ 8 8 A 6 8 8

SAMPLE HMUMBER 1
e o o sk e e o e e bk

% MERN 47.355556
Y MERH 31.8

-1-H — 41411111
(X2 SUMI- (X SUMT2) /N 13.782222

ey SUMI-(X SUn ¥ SUM)oN 2.43

S5 RESIDURL 4.772134353
SANMPLE MUNMBER Z
e e e OB o e e o b OR K
¥ HEAN 51.855356
¥ MEAN 36. 133333
-4sH - 11111111
(X4+2 SuM) - SUMT2) oM 6.5222222

[y SUME—(R SHH * Y SuMl-M . 313333

5S RESIDUAL {2.444947
SAMPLE MUMEER 3
e ke o o e e e ke A Al R
¥ HMEHH 48,271429
Y MEAH 35.585714
—-4/N -. 14285714
(X142 SUMI-(¥ SUHMT2Y - 23.274286

sy SHMI-CX SUM = Y SUMI N - 642257

S5 RESIDURL 28.218815
SAMPLE HUMBER 4
e ke o o o o o AR R
¥ MEAN 47.122222
Y MEAN 33.4555356
-is0 EFREREEERE
(T2 SUMI - Surt21-H 5.9555556

{(¥xY SUMI-(X SUR * ¥ SUMISN  £.21388B

55 RESIDUAL 6.7637203
SANMPLE HUMBER 6
s ok o off e ate o e o e ok ke
¥ MEAN Si. 557143
¥ MEAHN 33.3
-1-H ~. 14283714
£X12 SUMI-CX SURT2I-H 12.177143

(X*Y SUMI—LX Surt = ¥ SuM) AN 5.12
55 RESIDURAL 10.827243

5]

2 @



5.16

F-1 INPUT OF A SAMPLE
B b o sl e e ot o e ok o sk o e ok ek o o ke

SAMPLE #

X

1.6
SB.5
59.6
58.2
31.3
58,8
58.4%
5@.2
52.1

WONPUODWNN =

LEEEE L1 T T SAMPLE NUNBER = 5

ARHOUA TARELE
4 s o e s o e

TOTAL URRIANCE
S OF SQUARES
CEGREES OF FREEDOM
MEAN SaUARE
URRIANMCE EXPLAINED BY REGRESSIOH
g5
DE
MS
RESIDURL VARIANCE
55
DF
HS

HoH i o

HULTIPLE CORRELATIONM COEFFICIENT=
FISHER’S STATISTICS =
DEGREES OF FREEDOM

P
M2

it

SIGHIFICANCE LEUEL @tu)

e e A 3k Ae

E.1283889
8
SFEBTTI11
1.6288551
1
1.6288561
4.58838328
7
54297611
- 26563642
2, 5328632
1
7

- 153621

3973440 B
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REGRESSION PARANETERS AND STANDARD ERRORS

INTERCEFT (R) = 1.5783612
STAMDARD ERRGOR OH A = 22.631977
SLOFE (Bl = . 7B7IET24
STANDARD ERROR OH B = 444411606
T YRLUE = 1.5912458
CORRFLATION COEFFICIERT = ,515349%2%
STAMDARD ERROR OF ESTIAATE = 89185791
ERROR HATRIX

501,17 = 512.20649

SC1,22 =—1@. 837208

502,27 = 19750119

COMPARISON OF SEVERAL SINPLE LIMERAR FEGRESSIONS
********m*#***v***********t******a**x**t*******

COMFARED SAMPLES @ 1 2 3 & 5 b

TYPE R

SS DF s F Ryl

£2.875329 1 68.875329 43.973632 5.4236889E-86
TYPE E

4.8822738 5 .97245473 - 52886625 66128611
TYPE C

7.96874329 b 7.9687132 5.8876464 Z2.8281185E-82
I¥YPE D

$29.6347V8 4 32.413634% 2@.69456687 1. 12356619E-86
TYPE £

59.518907 28 1.5662878
TOTRL

Z78.808 %9



COMPRRED SAMPLES - 1 2

T¥YPE A
£5 DF Ms F
V@.424945 1 V8.424946 57 .2RB383
TYFPE B
- 183432414 1 18343241 - 14916416
TYPE C
14. 773338 1 14. 775330 12.815851
TYPE ©
~3.1911889E-37 5} %] 8
UANISHES BECAUSE OF ONLY TWO SANPLES
TYPE E
17.2152932 14 1.2297352
TOTHRL
182.6 17

END OF =COMP

Ul

2.5811258E-n5

-671126386

3973440 B



— | E-1

Purpose This routins provides the possibility to enter a new sample data by the

keyboard, storing data on external data file DATA21,

Methed Let (xi, yi)k , i = 1lyece, N the sample dats sk entered by the keyboard,
The following intermediate statistics are compubed:

2 2 .
Exi 5 Ey}r, Exi 5 Zyi R Exi v, » i= l,e00s N

When a new sample data is entered by the keyboard, the last one is lost:
only some parameters needed for comparison will be stored on scratch file
DATA22 and they are available for future comparison up to a new sample with
the same index-number is entered by the kevyboard,
Operating i, Press F-1
Procedure
[:] F-1 INPUT OF A SAMPLE
<:] FENTER SAMPLE NUMBER?
2, Enter index—number identifying the sample you are entering
SAMPLE # entered value
For i = 1, the display asks:

G ENTER X(i)7?

2. Enter the required x value
G ENTER Y(i)?

4, Enter the correspondent ¥ value
[:] Entered values printout

For i = i +1, the display asks:

G ENTER X(di)?

5. Repeat steps 3 and 4 for all pairs (x,y) of the sample.,

To stop input routine, press F-8:

3973440 B 5419



Error

Messages

Sample

Routine Run

(:] SELECT ROUTINE ON P-KEY?

ERROR-INT POSITIVE < = k
The entered index~number identifying the sample is incorrect,
Action: enter integer positive number, less than or egual to the maximum

number of samples the program can compare,

ERROR-ENTER Y (i)?
F~key # 8 is pressed at incorrect stage: i.e. when the display requires they value,

Action: enter correct y-value.

ERROR~ENTER X ( 1)}7
F~key # 2 is pressed when the program requires the first x-value {(for the
first x, y pair),

Action: enter correct x-value,

END OF FILE DATAZ21, LAST DATA PAIR NOT RECORDED

The external data file is full: last entered pair is not recorded,

Program execution stops,

Action: increase external data file size using the command MODIFY (see
Appendix A "Installation and Maintenance") and continue to enter data using

ADD capability (F~key # 5),

F~1 INPUT OF 0 SAMPLE
e ot e s o o e ke o o o ok i e ok ARRoR

SANMFLE # 5
X A
1 31.6 39.1
2 28.6 3I7.4
3 8.6 372
IMMEDTATE CORRECTION

3 58.6 37,2
4 58.2 37.3
3 313 328.95
& 8.8 38.2
v S8.9 36.1
8 oS, 2 37
9 52.14 37.7

3973440 B



IMMEDBIATE CORRECTTION

Purpose Thia woutine, available only at the input {F-1) and adding (F-5) stages,

provides the correction of the:
- 1last entered pair (x,¥y)

« last entered x-value.

Operating 1, If the (i + 1)-th x—value is required by the display and you need correc-

Procedure tion for the just entered i-th {x,y) pair, press F-2 and go to step 3.

If the just entered i-th x-value is incorrect, when the display asks for

the correspondent y-values:

(:I ENTER Y(i)?

Press F-2

The P6060 will ask again for the i-th x-palue:

G ENTER X(i)?

2. Enter correct i-th x-value and continue to enter data using F~1 (INPUT}

operating procedure.
3. D IMMEDIATE CORRECTION
The display asks again for the i-th x-value:

<:] ENTER X(i)?

4. Enter correct x-value
G ENTER Y(i)?
5, Enter the correct correspondent y-value
[:] Corrected values printout
6. Continue to enter data using F-1 (INPUT) operating procedure.

Sample See ITWPUT {F-1) and ADD (F-5) routines.

Routine Run

3973440 B .21






MODIFY

Purpose

Operating

Procedure

Error

Messages

Sample

Routine Run

3973440 B

This routine provides the possibility of modifying data already stored on

external data file.
i, Press F-3
C\ F-3 DATA MODIFICATTON
G ENTER INDEX OF PAIR TO MODIFY?
2. Enter index-number of pair to be modified
<:] OLD = old x and y values NEW VALUES?®
3, Enter correct x and y values (separated by a corma ).
[::] Tndex and entered values printout
<:] ENTER TNDEX OF PAIR TO MODIFY?

4. Repeat steps 2 and 3 for all corrections you need,

press F~8 to stop corrections:
(:j SELECT ROUTINE ON F-KEY?

ERROR-INTEGER POSITIVE < = N
The entered index-number of the pair te be modified is incorrect.
Action: enter integer positive aumber less than or equal to the total num—

ber of stored pairs (N).

ERROR: (NLY INTERMEDIATE STATISTICS STORED
1t is impossible to update data because only intermediate statistics were
entered,

Action: enter original data or select computations.

F-2 DATA MODIFICATION

g b e o ks b she o ke ok oo ek sk R ok Aok
INDER= 3 ® = 51.3 ¥ = 328.0
INDER= & ® = NB3.8 ¥ = 38

5.23







DELETE ' F
i ]

Purpose This routine provides the possibility of deleting data pairs from external

data file DATAZl,

Operating 1, Press F-4
Procedure

D F—4 DATA DELETION
G FNTER INDEX OF PAIR TO DELETE?

2, Enter index-number of pair to be deleted
[:] (x,y) values to be deleted printout
G DELETE? ENTER 1 (YES), § {N0}?

3, Enter 1 if you want to delete this pairj § if not.

ff 1 is entered, the program prints the message:

[:] sa e DELETED: 4

In any case the display asks for a new pair:
(:] ENTER INDEX OF PATR TO PELETE?

4. Repeat steps 2 and 3 as many time as necessarys

Press F-8 to stop data deletion:
<:] SELECT ROUTINE ON F-KEY?

Error ERROR~INT POSITIVE <= N
Messages The entered index—number of the pair to be deleted is incorrecte.
Action: enter integer positive number less than or egual to the total num-

ber of stored pairs (N).
ERROR~ONLY 1 OR §

Only binary choice is available.

Action: enter 1 for yes, @ for no.

3573440 B 5e25



ERROR: ONLY INTERMEDTATE STATISTICS STORED
It is impossible to update data, because only intermediate statistics were
entered,

Action: enter original data or select computations,

Sample

Routine Run

F-4 DATA DELETION
A o e ok o o ko

FAIR 70O DELETE= Ssm,2 37 IMDEY = 3
~~==-DELETED--~

FRIF TO GELETE= 50,2 37.3 INDEX = 4
FHIR T0 DELETE= S2.1 37,7 IMNDER = 8

—=~DELETEQ-—-

5.26 3973440 B



ADD

Purpose

Operating

Procedure

Error

Messages

Sample

Routine Run

3973440 B

This routine provides the possibility of adding observations to those al—

ready stored, without loose them,
1. Press F-5
[:j F-5 DATA ADDITION

2. If there are k stored pairs, the display requests the next x-value:
G ENTER X(k + 1)?

3. Enter data following the same operating procedure for INPUT routine

(F-1).

ERROR: ONLY INTERMEDTIATE STATISTICS STORED
It is impossible to update data, because only intermediate statistics were
entered,

Action: enter original data or select computations,

F-53 O©OATR RDDITION
o o A e e o e oA e ok

a@.2 37
5.1 7.7

5027






INTERMEDIATE STATISTICS INPUT

Purpose

Method

operating

Procedure

3973440 B

This routine provides the possibility for entering direc

F-6 |

statistics instead of the original data.

For description of the intermediat

INPUT (F=1) routine,

1.

2.

Je

4,

5a

6ﬂ

Press

B
d

U
d

Enter

L
d

Enter

L
d

Enter
Enter

L]
-

F-6
F-6 INTERMEDIATE STATISTICS INPUT
ENTER SAMPLE NUMBER?
index—-number identifying the sample you are entering
SAMPLE # entered value
ENTER = OF PAIRS?
total number of observations (pairs}
Entered value printout
ENTER X SUM?

POES

n i

i
Entered value printout
ENTER Y SUM?

E: ¥i

i
Entered value printout
ENTER X]2 Sum?

PR

x.

- i

i
fntered value printout

ENTER Y12 sumz?

tly intermediate

e statistics, see the "Method" section for

529



2
7« Enter z:yi
1
[:] Entered value printout
(:] ENTER X*Y SUM?

8. Enter 2:x. Y.
i1

i
[j] Entered value printout

G CORRECTION? ENTER 1 (YES), ¢ (No)?

9. Enter 1 if you need corrections: the P6060 returns you to step 2,

Enter §§ if corrections are not required:
G SELECT ROUTINE ON F-KEY?

Error ERROR-INT POSITIVE < = k
Messages The entered index-number identifying the sample is incorrect,
Action: enter integer positive number, less than or equal to the maximum

number of samples the program can compare,

ERROR~INTEGER POSITIVE ONLY
The entered number of observations is incorrect,

Action: enter integer positive number only,

ERROR-POSITIVE ONLY
2 2 . s
Entered value Exi or Eyi is tncorrect,

. 1 PR 5
Action: enter only positive numbers o

ERROR-ONLY 1 OR #
Only bimary choice is available,

Action: enter 1 if you need corrections, # if not.

Sample
Routine Run

F~6 IMNTERMEDIATE STRTISTICS INPLIT
AR o s b R o o ok o sl e oo ok o o e o e o o ok e ok e

SAMPLE # 3

MUMBER OF PRIRS = 9
¥ sUn 438.3

Y SUM 338.2
212 suH 2334@.91
¥+2 sun 12722.45
REY SUM 17229.2%9
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s F-7

Purpose This routine provides the possibility of printing original data (file DATA21)

with their intermediate statistics or parameters needed for comparisons

(file DATA22),

Method A samples state table is defined in the scratch file DATA22: it contains 1
if the related sample was already stored for comparison, @ if not.
In this way, at any time the user needs, he can know how many and what

samples are ready for comparison.

ex,: the table
11101100001 00600000600

is meaning that samples # 1, 2, 3, 5, 6, 11 are stored and ready for com-—

parison.
Operating 1, Press F-7
Procedure
<:] ENTER FILE DESIGNATOR (1/2)}?
2. Enter 1 to have the printout of DATA21 contents, enter 2 for DATA22,
Depending of the selected external data file, the F606C prints:
[:] F-7 CONTENTS OF FILE DATA21 (ORIGINAL DATA)
or:
[::] F—7 CONTENTS OF FILE DATA22 (SCRATCH FILE)
[:] Contents of selected file printout (with samples state table for
DATA22)
<:] SELECT ROUTINE ON F-KEY?
Error ERROR-ONLY 1 (DATA21), 2 (DATA22)
Messages The entered file designator is incorrect.

Action: enter only 1 for DATA21, and 2 for DATAZ22,

3973440 B 5.3



Sample

Routine Run

F~? CONTENTS OF FILE DATAZ1 (ORIGINAL DATAI

36SI!ﬂ:**:0«=l|#******ll!**#:k’l*#**#t******t*********ﬂ”ﬁ

MUMBER OF PRAIRS= 9 SANPLE & = 5§
X SUM = 458.3
Y SuM = 232.3
®+2 SUM = 23348.91
TY+2 SUN = T2722.45
R#Y SUM = 17229.29
H ¥
516 29.1
58.6 37.4
58,6 37.2
8.2 37,3
31.3 38.5
58.8 38
58.9 36.1
58.2 37
32.1 37.7
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BICO

BISERIAL AND POINT BISERTAL CORRELATION COEFFICIENTSl

Purpose

Method

3673440 B

This program computes the correlation of data pairs in which one variable
ig continous and the other is measured in the form of a dichotomy, i.e.
pass/fail, yes/no, male/female, etcoece

Such a relationship is said to be biserial and there are two possible mea-

sures of the correlation, called biserial and point biserial coefficients.

These two coefFicients differ essentially by the type of assumption made

concerning the nature of the dichotomized variable.

Both, numeric and qualitative values for y ¢an be handled.

The data are of the form:

State 1 State 2

¥y Py 21
¥y B2 T2
[ [ -3

o L) -]

& e &
i s Pag
[ L] L]

* L] L]

L] 9 o
Ym nlm n2m

Table # 1

For any value of Yo there are ny . observations in the state 1 and N,
observations in the state 2, The variable y must be continous and normally
distributed,

For biserial coefficient rb calculation it is assumed that the dichotomized

variable is in reality continous and normally distributed: many apparently



Function Key
Template

dicheotomous variables. are really continous, e.g., ves and no responses vary
from emphatic to mitigated; in the pass/fail dichotomy, e passing grade can
vary from barely passing to passing with great ease and a failing grade
can vary from dismal failure to almost passing, etc,

Furthermore, two calculations of r, are possible depending on whether the
continous variable ,y, is numerical (see sample program run # 1) or qua-
litative (see sample program run & 2).

The problem reduces to finding the estimate of the correlation coefficient
of a bivariate normal distribution whose sample data points are in the form
shown above,

If the dichotomous variable cannot be represented by a normal distributien
but one can take on two values only (male/female, on/off, etc,), the corre-

lation coefficient is called a point biserial correlation coefficient Ppbl

Te run this program only one external data file must be defined, it has the
fixed name DATAZ1,

Its minimum length depends on the type of data:

- if numerical y-values are handled,

length (DATA21) > 4 * (14 + 3m);
- if qualitative y~values are handled,
"length (DATA22) 2 4 * (10 + 2m);
where:
m = number of rows described in table # 1 .
Only limitation to the program is the defined file size.
Notes:

1, The point biserial correlation coefficient is defined only for numerical

values of y. Tt cannot be used with a qualitative y variate.

2. For numerical values of ¥ variate, the program computes both,rb and

rpb t the user will select what he is interested,
3. From the sample run # 1 it is seen that irpb|< Irbl and this always

holds true,

Looking at the template you can have a clear idea on editing features

this program provides,

IMMEDIATE INTERMED

E DD PRINT RETURN
INPUT CORRECTION MODIFY DELET! Al STJJ!\'IELSJ_:_CS

3973440 B



Operating

Procedure

3973440 B

F~1 TInput of a new sample data with recording on external data file
F~-2 Correction of the last entered cbservation

F=3 Modify some observations in the stored sample

F~4 Delete observations from the stored sample

F-5 Add new observations to the stored sample

F=6 Input of intermediate statistics, instead of original data

F~7 Printout of the stored observations and intermediate statistics

F-8 Terminate open—ended data entry modifying, adding and deleting loops

or computational loops and return to the main program sequence or fi-

nish program execution.

Unless F~2 these function keys are available at any time during program

execution when the prompting message SELECT ROUTINE ON F-KEY is displaye

The program disables the not defined function keys;if you press them, no

action is made,

1, Ensure that the disk labelled "Paired Data Analysis" is on drive 1.

2. Enters RUN #BICO and insert the appropriate template in the holder,

G PATRED DATA ANALYSIS

Olivetti PEEEH STATISTICAL AMALYSIS SERILS
PRIRED DATA ANALYSIS - Code MISHR2SE
Geleasa 4 - L=auval O septarber 1376
Copyright 1976, by Dlivetti

#BICO - BISERIAL AND POINT BISERIAL CORRELATION CEEFFICIENT RUNHRING

Cl ENTER JOB = 7

3. Enter job #

[:] JOB # entered value

de



6.4

ROUTIMES AUALILABLE ON F-KEY
CRIGIMNAL DATA INPUT

IMMEDIATE CORRECTIONM

GATA MODIFICHTION

DRTA DELETIGON

DATR ADDITION

INTERNMEDIATE STRTISTICS INPUT
DATA PRINTOUT

RETURM

!

R B I I
I
Loo SN« o B, TR0 R ¥ Y N, QY

3

F-2 DEFINED OHLY DURING IMPUT AND ADDING S5TAGES.

SELECTING ACTIONS

WHEH THE DISPLAY PROMPTS ¥YOU TO SELECT AN
ACTION ENTER 8 TO OBTRIM A PRINTED LIST

OF SUCH ACTIONS.

THEM ENTER THE HUNBER OF THE CHOICE DESIRED.

G ACTION? 1{(COMPUTATION), 2 (EDIT)?

Enter zorrect code: # to have the printout of possible
biserial and point biserial coerrelation coefficient; 2
features,

Press F-8 (RETURN) to stop program execution,

Entering § the following message is printed out:

RUAILABLE ACTIONS

1 CORNPUTATION OF BISERIAL AND
FOINT-BISERIAL CORRELATION COEFFICIENT
2 EDITING FRCILITIES

FRESS F-3 TO STOP PROGRAR EXLGUTION

and again the display asks:
G ACTION? 1 (COMPUTATION), 2 (EDIT)?

Repeat step 4 for choice you desire,

Pressing F-8 (RETURN), the message

(:] END OF #BICO

appears and the P6060 prints:

D END OF +BICO

returning to the COMMAND mode,
Selecting editing features, go to step 5.

choices; 1 for

for editing

3973440 B



If computations are selected:

[:] Results printout:
- N1 and N2 { Zn,, Zn,,)s

- ;1 and ;2 with standard deviation on ¥ {only for numerical y-

values);
— biserial coefficient Ty
~ standard errgr on ry (numerical y-values only)
- point biserial coefficient rpb (numerical y-values only}

The program continues with the next step for a new sample,
5. G SELECT ROUTINE ON F-KEY?

6, Press correct function key to choose an editing routine (refer to the
next pages for documentation).

Pressing F-~8 the display asks again:
C\ ACTION? 1 (COMPUTATTON), 2 {EDIT)?
7. Repeat step 4 for correct choice.

Error ERROR~ACTION? 1 (COMPUTATION), 2 (EDIT)?
Messages The _entered code for selectien is incorrect.
Action: enter 1 for computation, 2 for editing and § to have the list of

possible choices, or press F-8 to stop progran executione

ERROR-SELECT ROUTINE ON F-KEY?
Incorrect code by the keyboard is entered instead of pressing correct func-
tion key.

Action: press correct function key to choose an editing routine.

F-2 DEFINED ONLY DURING INPUT
F-key # 2 wWas pressed at non-input nor add stages.

Action: press correct function key.

ERROR: DATA FOR PROGRAM 7 i
Stored data are not compatible with this program,
Action: enter correct data or run program # i {call *HELP program for pro-

grams numbering)

3973440 B 6.5



Sample Data are taken from Ref, # 3, pag, 192: Binet IQ versus pass or fail on
Program "abstract words" (state 1 = pass; state 2 = fail),

Run # 3}

Glivetsi pPoas@ STATISTICAL ANALYSIS SERIES
FRIRED DATR AMALYSIS - Code MZ4@6255
Release 4 - Lewesl a Serptemnber 1375
Copwiright 4576, By Oliwvetdi

*BICO - BISERIAL AND POINT BISERIAL CORRELATION COEFFICIENT RUNMMING

JOB # &
RGUTINES AVAILABLE M F-KEY
F-1 ORIGIMNAL DATA IMPUT
F-2 INHEDIATE CORRECTION
F-3 DATA MOGIFICATION
F-4 DATR DELETIOHN
F-3 ORATA ADDITION
F-b INTERNEDIATE STATISTICS INPUT
F~7 DRATA PRINTOUT
F-8 RETUEN
F-2 DEFINED ONLY CURING IMPUT AND ABDING STAGES.
SELECTING BCTIONS
WHEN THE DISFLAY PROMPTS YOU TO SELECT AM
AETION ENTER @ TO GBTAIN A PRINTED LIST
OF SUCH ACTIONS.
THEN ENTER THE MUMBER OF THE CHOIEE DESIRED.
F-1 DATA INPUT FOR NUMERICAL URLUES OF Y
*****l!r*)t**Svst*****J«************m*t**#****t
GROYP Y N1 NZ
1 147.5 1 a
z 137.5 1 2
3 1325 3 e
INMEDIATE CORRECTION
2 132.5 3 5]
% 127.5 4 a
5 122.5 6 a
& 117.5 18 a
v 112.5 7 a
8 187.5 2 1
3 182.5 5 1
18 7. g 4
11 82.5 4 7
i2 37.5 2 9
13 azs 1 3
IMHEDIATE CORRECTIGH
13 g2.5 1 3
14 T7.5 e 4
15 72.5 =} 5
16 E?.5 8 3

6.6 3973440 B



BISERIAL AMD POINT BISERIAL CORRELATION COEFFICIENT
A AR B A R A oo e 3 o ot R ke R K I AR 9 ok die e e e o ok o ok B e ke

FOR MUMERICAL UALUES OF Y
e 1 ot o o o e ot A e b st o R RN et ol o

M1 = B3

Y HEAN 1 = 118.35714

N2 = 37

¥ MEAR 2 = T4.332432

STAMDARD DEVIAYION OM Y = 17.587496

BISERIAL COEFFICIENT = L.B8V3IB3E3

STAMDARD ERECR CON BISERIAL CTOEFFICIENT = 7.8G27357E-02

POINT BISERIARL COEFFICIENT = .59488214

EMD OF *BICQ

Sample Data are taken from Ref, 2, pag, 307: Criminals classified according to
Program alcoholism and type of crime (state 1 = alcoholic, state 2 = non-alcoholic),

Run = 2

*BICG - BISERIAL AND POINT BISERIAL CORRELRTION COEFFICIENT RUMMNING

Joe # 7

ROUTIHES AUAILAEBLE ON F-KEY
GRIGINARL DATA INFUT

IANMEDTIATE CORRECTION

GATA MOBIFICATIOCN

DATA DELETION

DATH RDDITION

INTERMEDIATE STATISTICS INPUT
DATA PRIMTOUT

RETURH

it

1

e et Wit B Bt B Bl
|
=2 e eI & N N U S IS

F-2 DEFINED OHLY DURING INPUT ANMD RDDING STRGES.

SELECTING RCTIONS

WHEM THE DISPLAT PROMPTS ¥0U TG SELECT A#
ACTION EHTER 2 TO OBTAIM A PRINTED LIST

0f SHCH ACTIONS.

THEN EMTER THE HURMBER OF THE CHOICE DESIRED.

3973440 B 6.7



F~1 OATA INPUY FOR QUALITATIVE VALUES GF Y
st e e St b oA R4 o e s ke e opc e e e e ohe R Ko e kR ek e ok R e R

GROUP M1 ' N2
1 38 43
2 832 B2
3 153 118
4 373 386
3 13 14
& 63 144

BISERIAL CORRELATION COEFFICIENT FOR QUALTTATIVE ¥ URLUES
e o o s e S A R A0 o b A el e o o sk o e ok e o e e R ok e e e ok s sk b bt ok sk o sk KO St o oo o ok o

M1 = 7533
M2 = 673

8ISERIAL COEFFICIENT = .23337554

F-3 ODATA MOCIFICATION FOR QUALITATIVE WALUES QF v
AR R e R R R L F R R R e

ARDER

= 4 Wt o= 379 M2 = 33
CRDER = & Nt = &3 M2 = 244
BISERIAL CORRELATION COEFFICIENT FOR QUALITATIVE ¥ UALUES
EE SRS R EE R R LR LR LR 2L LR EEE L E L L L B LR L L
M1 = 753
N2 = 503

BISERIAL COEFFICIENT = .B85639532

END QF *BICO

6.8 3973440 B



INPUT

Purpose

Method

Operating

Procedure

3973440 B

F-1

This routine provides the possibility to enter a new sample data by the

keyboard, storing data on external dasta file,

Both, numeric and gualitative y-values can be handled.

Referring to the table # 1 in the general "Method? section, let:
m m
N1 = Z nygo and N2 = Z Ny
i=1 i=1 :

For numeric y-values the following intermediate statisties are computed:

N1 and N2 defined before ,
N1 + N2, ,

E Ny; Y50
1
Z Pai Y52
1
2
?A: (nyyHmay) vy 3

For qualitative y-value only the following intermediate statistics are computed:

N1, N2, N1 + N2,

m 2
E (nyg; +mpg) Xy

i=1
where:

ki is determined from the expressiont
piﬁl—l’(ki)

using the inverse function of the standard normal distribution and
L .

i +
by nli n

2i

Entering a new sample data by the keyboard, the last one is lost; but one
can form permanent data archives, For more details, see Appendix A "Instal-

jation and Maintenance'.
1, Press F-1

G DATA TYPE? 1(NUMER), 2 (QUALTITAT}?
2, Enter correct code for type of data:

i for numerical {quantitative) y-values;j

2  for gualitative y-values.

If qualitative values are handled, the P606C prints:

609




3.

4

[:] F-1 DATA INPUT FOR QUALITATIVE VALUES OF Y
GROUP N1 N2

For i =1, the display asks:

Cl ENTER N (1,i)%

Go to step 4.

If numerical values are handled, the P6060 prints:

[:] F~1 DATA TNPUT FOR NUMERICAL VALUES OF Y
GROUP Y N1 N2

For i = 1, the display asks:

G ENTER Y(i)?

Enter the first y-value

G ENTER N(1,1)?

Enter the required n, . value (number of items in the state

i-th category)

G ENTER N(3,i)?

I for the

Enter the required n,. value (number of items in the state 2 for the

i~th category)
E:] Entered values and index printout

For i = i + 1 the display asks:

G ENTER Y (i)?

if numerical values are handled;

G ENTER N(1,1)?

if qualitative values are handled,

Repeat steps 3, 4 and 5 for numerical values;
steps 4 and 5 for qualitative values,

To step input routine, press F-8:

3973440



Error

Messages

3973440 B

<:] SELECT ROUTINE ON F-KEY?

6. Press correct function key to choose an editing facility,

Press F~8 to have the results printout,

ERROR-DATA TYPE? I (NUMER), 2 (QUALITAT)?
The entered data type is incorrect,

Action: enter 1 for numerical values of y; enter 2 for qualitative values

of y.

ERROR-EXTER N(2,i)7
ERROR~ENTER N(1,i)?
F-key # B was pressed at incorrect stage : i,e., when the display requires

n,. or n_. value
1i 2i *

Action: enter correct value n_. or n, ..
1i 23
ERROR~-INTEGER NON NEGATIVE ONLY
The entered nli or n2i values are incorrect,
Action: enter only integer and non negative number,

ERROR=BOTH VALUES ARE ZERO,

Both entered values ny g and n, . for qualitative wvalues of y are zerot: it is
impossible to calculate Py

Action: re-enter both values (one of them, at least, must be integer positi-

vel.

END QF FILE DATAZ21, LAST DATA GROUP NOT RECORDED

The external data file is full: last entered data group is not recorded.
Program execution stops.

Action: increase external data file size using the command MODIFY (see Ap-
pendix A "Installation and Maintenance")and continue to enter data using

ADD capability (F-key & 5),

6011



Sample Routine
Run # 1

Sample Routine

Run - 2

F-1 DRATH I[NMPUT FOR NUMERICAL URLUES OF ¥
e e e HO R o T ok e ok AR e e b o o o R ek R e e e ko

SROUP 't

G

I

Loa B8 I S 2N B N giec 3 5 BEM

147.5
137.3

el
= an,

MEDIATE COERECTIGH

132.5
127.5
122.5
11v¥.5

MEDIATE CORRECTION

117.5
1125
187.5
182.5
975
32.35
7.3
S2.3
¥7.5
V2.3
£2.3

F-1 DRTA INPUT FOR BURLITRTIVE UVALUES OF ¥
s b e s ok o 0 e s A o e o Ak o ke T ok o o ke o T e ok ot e o o sk ol o ol R ok e o o

ROUFP H1

58
38
MEDIRTE CORRECTION
g2
1533
379
18
63

M

[N

[ R e B S

QOO 2k OW G0

1

1]

N2

43

528
118
3g8

154

N2

[l ]

-5

Llenm P WS o SO
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IMMEDIATE CORRECTION F 2
[

Purpose

Operating

Procedure

3973440 B

This routine, available only at the input (F-1) and adding {F-5) stages,

provides the correction of the:

2,

3.

last entered data group ¥ia 0 n, . for numerical y-values and n

1i7 721 1i’

n,s for qualitative y-values

last entered ¥y value

last entered n value,

If the (i + 1)-th v value is required by the display and you need cor-
rections for the last entered {and printed) i~th group, press F-2 and go
to step 5.

If the just entered ¥y value is incorrect, when the display requires

the corresponding n value, press F-2 and go to step 3,

1i

If the just entered n . value is incorrect, when the display asks:

(:] ENTER ¥ (2,1)?

press F-2

The P6060 will ask again for the n . value:

1i
<:] ENTER N(1,i)?

Enter correct nli value and continue to enter data using F-1 (INPUT)

operating procedure,

Again the display asks for the just entered ¥y values

<::] ENTER Y(i}?

Enter correct y, value and continue to enter data using F-1 (INPUT)

operating procedure,
[:] IMMEDTATE CORRECTION
If qualitative values are handled, the display asks:

<:] ENTER N (1,4)?

Go to step 7.

Tf numerical values are handled, the display asks:

6,13




G ENTER Y(i)?

6, Enter correct v value

G ENTER N(1,i)?

7. Enter correct nii value
G EN'.I‘ER N(2,i)7
8s Enter correct N, value
[:] Corrected values printout
9. Continue to enter data using F-1 {INPUT) operating procedure

Sample See INPUT (F=1} and APD (F-~3) routines
Routine Run

6.14 2973440 B



MODIFY

Purpose

Method

Operating

Procedure

3973440 B

= =

3

This routine provides the possibility of modifying data already stored on

external data file,

Each data group is identified by a sequential index number.

Note:

This feature is particularly useful for gqualitative values because the

correlation between the two variables can depend on the order of y-

variable: see program sample run # 2 in which data were deliberately

altered to decrease the proportion of alecoholics for one crime (stealing)

and to increase the proportion for another crime (fraud),

1., Press F-3

If numerical values of y are handled;
[:] F-3 DATA MODIFICATION FOR NUMERICAL VALUES OF Y
If qualitative values of y are handled:
[:] F-3 DATA MODIFICATION FOR QUALITATIYE VALUES QF Y
(:] ENTER ROW OF GROUP TO MODIFY?

2, Enter index-number of data group to be modified
<i] OLD = ¢ld values NEW VALUES?

n

. .5 Ffor qualitative
1i® 24i° q *

3., Handling numerical values, enter ¥Y;» n

and .
enter nli n n21'

Data must be separated by a comma,
[:] Entered values and index-number printout
<:] ENTER ROW OF GROUP TO MODIFY?

4. Repeat steps 2 and 3 for a new correction,

Press F-8 to stop correctionss:
<:] SELECT ROUTINE ON F-KEY?

5. Press correct function key to choose an editing facility,

values

6,15




Error

Messages

Sample

Routine Run

6.16

Press PF-8 to have the results printout,

ERROR-INTEGER POSITIVE < = m,
The entered number of data group to be modified is incorrect,
Action: enter integer positive number less than or equal to the total

ber of stored data groups,

ERROR-INTEGER NON NEGATIVE ONLY

The entered ngy or n2i values are incorrect,

Action: enter only integer and non negative numbers,

ERROR=~BOTH VALUES ARE ZERO

Both entered values n s and n, . for gqualitative wvalues of y are zero!

impossible to caleculate pi.

jalb by

it is

Action: re-enter both values (one of them, at least, must be integer posi-

tive),

ERROR: ONLY INTERMEDIATE STATESTICS STORED

It is impossible to update data because only intermediate statistics were

entered,

Action: enter original data or select computation,

F~3 DATA HODIFICATION FOR MUMERICAL VALUES OF Y
0 20 obe A b 0K e e o R S e o RO Al o o o o 0B e e o ok S e o i R R Rk

ORDER= 7

Y 112.3 M4
ORDER= 18 Y

7.3 N1

7 N2
9 N2

g
4

non
#of

gn
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DELETE F 4
on

Purpose This routine provides the possibility of deleting data groups from external
data file,

Operating 1, Press F~4

Procedure If numerical values of y are handled :

D F-4 DATA DELETION FOR NUMERICAL VALUES OF Y
If qualitative values of y are handled:
D F-4 DATA DELETION FOR QUALITATIVE VALUES OF Y
G ENTER ROW OF GROUP TO DELETE?

2, Enter index-number {row) of group to be deleted

[::l Group to be deleted printout:

g T3, . n_ . for numerical values
¥jo P43 0 Pag

nyoos n,. for qualitative values,

G DELETE? ENTER 1 (¥EsS), # (NO)?

3, Enter 1 if you want to delete this data group; @ if note.

If 1 is entered, the program prints the message:
D o0 o DELETED 0 e

In any case the display asks for a new data group:
<:] ENTER ROW OF GROUP TO DELETE?

4, Repeat steps 2 and 3 as many time as necessary.

Press F-8 to scop data deletion:
G SELECT ROUTTNE ON F-KEY?

5, Press correct function key to choose an editing facility.

Press F-8 %o have results printout,

3973440 B 6,17



Error

Messages

Sample
Routine Run

ERROR~INT POSITIVE <= m
The entered index-number of data group to be deleted is incorrect,
Action: enter integer positive number less than or equal to the total number

of stored data groups.

ERROR~ONLY 1 OR p
Only binary choice is available,

Action: enter 1 to delete the printed data group, # if not,

ERROR:ONLY INTERMEDIATE STATISTICS STORED
It is impossible to update data, because only intermediate statistics were
entered,

Action: enter original data or select computation,

F-4 DATH DELETION FOR NUMERICAL VALUES aF v
s e 0 o o 0 e ok S R S A s R o ok o T e ol o e e o e e 2 e ok

GROUP TO DELETE= £2.5 @ 3
~--DELETED---

GROUP TO DELETE= 77.5 @& 4
GROUE TQ DELETE= 72.5 6 5
~==DELETED -~

GROUP TO DELETE= 77.5 @ &
---DELETED-—-
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ADD

Purpose This routine provides the possibility of adding observations to those al-

ready stored, without lcose them,

Operating 1, Press F~§5

Procedure If numerical values are handled:
[ij F-5 DATA ADDITION FOR NUMERICAL VALUES OF Y
If qualitative values are handled:
[:] F-5 DATA ADDITION FOR QUALITATIVE VALUES OF Y

2. If there are k stored data groups, the display requests the next one:

G ENTER Y (k + 1)7

for numerical values of y; or
C] ENTER N(1, k + 1)?

for qualitative values of v,

3. Enter data following the same operating procedure for INPUT routine (F-1},

Error ERROR: ONLY INTERMEDIATE STATISTICS STORED
Messages It is impossible to update data, because only intermediate statistics were
entered.

Action: enter original data or select computation,

Sample

Routine Run

F-5 DATA ADDITION fFOR HUMERICRHRL VALUES OF Y
e ¥4 o e e e e ok e e o o b o 8 ke R o e st o4 ok e ool o8 s e sl ofe o ke o e 2 ke o ok e

GROuUP Y N1 H2
14 v?.3 B 4
15 2.5 @ 3
16 2.5 8 3

3973440 B 6.19






IKTERMEDIATE

Purpose

Method

Operating

Procedure

3973440 B

STATISTICS INPUT F
B

This routine provides the possibility for entering directly intermediate

statistics instead of the original data.

For description of intermediate statistics, see the "Method" section for

INPUT {(F-1) routine.
i, Press F-6

G DATA TYPE? 1 (NUMER), 2 (QUALITAT)?
2. Enter correct code for type of datas

1 for numerical {(quantitative} y-values; 2 for qualitative

y-values

If qualitative values are handled, the P6060 prints:
[:] F-6 INTERMEDTIATE STATISTICS FOR QUALITATIVE VALUES OF Y
If numerical values are handled, the P6060 prints:
[:j F~6 INTERMEDIATE STATISTICS FOR NUMERICAL VALUES OF Y
<:] ENTER = OF DATA GROUPS?
3, Enter total number of observations
[:] Entered value printout
G ENTER N{1,i) SuM?

4+ Enter N1 =En

i 1i

[:j N1 printout

G ENTER N(2,i) SUM?

5o Enter N2 = n, .
2
; 1

[:] %2 and N1 + N2 printout

If numerical values of y are handled, go to step 7.



C] ENTER (u (1,i) + ¥ (2,1)_)* k (1) T2 sume

6, Enter (n,. + n,.) k%
- 1i 2 i

1

D Entered value printout

G CORRECTION? ENTER 1 (YES), # (NO)?
Go te step 11

7a G ENTER N(1,4i)* Y(i) SuM?
8. Enter‘znli ¥;
1
[:] Entered value printout
G ENTER N{2,i)}%*Y(4i) Sum?
9., Enter an_i ¥y
a
[:] Entered value printout
G ENTER (N (1,i) + N (2,1))* v(i) | 2 sume
10, Entet‘z(n +n,.) Y2
. 1i 247 73
L
[:] Entered value printout
G CORRECTTON? ENTER 1 (YES)}, ¢ (NO)?

il, Enter 1 if you need correction: the P6060 returns you to step ,

Enter f is corrections are not required:
(::] SELECT ROUTINE ON F-KEY?

12, Press correct function key to choose an editing facility,

Press F-8 to have the results printout,

Error ERROR-DATA TYPE? 1(NUMER), 2{QUALITAT)?
Messages The entered data type is incorrect,
Action: enter 1 for numerical values of y ; enter 2 for qualitative values

of y,

6422 -- 3973440



Sample

Routine Run

3973440 B

ERROR-INTEGER POSITIVE ONLY
The entered number of data groups is incorrect

Action: enter only integer and positive number,

ERROR-ONLY t OR ¢
only binary choice is available,

Action: enter 1 for yes, # for no.

F-6& INTERMEDIATE STATISTICS FOR HUMERICAL URLUES OF Y
ok o e o b o e e ok e s Al ke o s o o e o e o ot o ool e ok e o T SO b e e e A e ok e ke ot ke ok o o

HUMBER OF DATA GROUPS = 16
HMC1,1] Sun = B3
Hle, ) Sun = 37
(HO1.13+8 02, 1)) SUM = 188
BC1, )% L) SuUM = £3h2.5
HCZ,iI*Y (i) SUn = 31:2.5
ENC1, 1) +M(2, 13 %Y (1) +2 SUM = 1858375






- F-7

Purpose This routine provides the possibility of printing original data {file

DATA21) with their intermediate statistics.

Operating 1, Press F~7

Procedure If numerical values were entered:

[:] CONTENTS OF FILE DATA21 FOR NUMERICAL VALUES OF Y

If qualitative values were entered:

[:] CONTENTS OF FILE DATA21 FOR QUALITATIVE VALUES OF Y

In any case!

[:] number of groups, intermediate statistics and entered values print-

out
(:] SELECT ROUTINE ON F-KEY?

2. Press correct function key to choose an editing facility.

Press F-B to have the results printout,

Sample

Routine Run

CONTENTS BF FILE D&TA21 FOR NURERICAL UGHLUES OF Y
Pt T PR E P LD L L LT R L LRSS R L R AL R

NUMBER OF GROUPS = 16

N1 Sum = 63 Nz SUM = 37

H1+M2 SUM = 188 N1xY SUM = €352.5

Nz+Y SUR = 3142.5 (MA+H2I*YTT SUN = 1B5837S
GROUF ¢ M1 M2
1 147.5 1 ]

2 137.5 1 @

3 32.5 3 8

“ 127.5 4 @

5 122,53 6 @

6 117.5 19 @

7 142.5 v 8

g 167.5 8 1

3 182. 5 5 1
10 37.5 E 4
11 az. 5 € 7
2 47.5 2 3
13 32.5 1 3
14 EEN: @ 4
15 72.5 @ 5
16 B2.5 @ 3
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*CORA

CORRELATION RATIO

Purpose This program calculates the correlation ratio which measures the correlation
between two variables determined by using the column means of a correlation
table, It is useful when the relationship between the two variables is
slightly non-linear, to compare the correlation obtained by column means
and, for instance, by using quadratic regression,

Method

Having data (x,y) grouped into k columns with running index i (x-variable)
and r rows with rusning index j {y-variable) selecting the x and y values

as class midvalues, one has the following type of table:

Class . N

Midvalues 1 xz 3 serevveea xk
"1 i f21 £4
Y2
3 13 £l
: £,
M i3
Y flr fkr

table =~ 2

where:

fij is the number of items in the ij-th cells;k columns with running index

i{x-variable);r rows with running index j {y-variable)

n, = Ef, , = columns total
i 7 &3
N = Zni = grand total,
i

Since the correlation ratio is based on column means, each column should
contain at least one non-zero cell, i.e., every x grouping should have some

items in it: only the cells with fij # 0 will be entered for this Program,

The actual value of y does not affect the value of the correlation ratios

therefore the y variable can be coded for simpler data entry: rather than

3973440 B 7l



enter the class midvalues as described in the previcus table, one can simply
number the rows from 1 to r end enter these numbers in place of the class
midvalues: of course, if y-values are coded computed mean and standard
deviation will have no meaning.

To run this program, only one external data file must be defined, it has

the fixed name DATAZ1,
Tts minimum length is defined as:
length > 4%(10 + {24+ 1) ¥R);

where:
A = mean number of fij values # @ for each y-value;

R = number of rows {y-values),

Only limitation to the program is the defined file size,

Functicocn Key Looking at the template, wou can have a clear idea on editing features this
Template program provides,
IMMEDIATE INTERMED
INPUT CORRECTION MGDIFY DELETE ADD STﬁE§E¥CS PRINT RETURN

F-1 Input of a new sample data with recording on external data file
F-2 Correction of the last entered cbservation

F-3 Modify some observations in the stored sample

F-4 ©Delete observations from the stored sample

F-5 Add new observations to the stored sample

F-6 1Input of intermediate statistics instead of original data

F-7 Printout of the stored obhservations and intermediate statistics

F-8 Terminate open-ended data entry, modifying,adding and deleting loops
or computational loops and return to the main program sequence, or

finish program execution,

Unless F-2 these function keys are available at any time during program

execution when the prompting message SELECT ROUTINE ON F-KEY is displayed.

The program disables the not defined function keys ; if vou press them, no

action is made,

3973440 B



Operating

Procedure

3973440 B

1, Ensure that the disk labelled: "Paired Data Analysis" is on drive 1,

2. Enter RUN #CORA and insert the appropriate template in the holder,
G PATRED DATA ANALYSIS
1
|
E
*CORA CORRELSTION RATIN RUHMING

G ENTER JOB

3. Enter job =

[:] JOB = entered value

ROUTINES AZAILABLE ON F-KEY
ORIGINAL DATA INPUT

IMHEDIATE CORRECTION

DATA HeDIFICATION

DRTAR DELETION

oATA RDDITION

INTERHEGIATE STATISTICE IHPUT
DATH PRINTOUT

RETURN

1!

i

}

MMM T ™M
[
SN 4 WR

1

F-2 DEFINED ONHLY DURING IMPUT AND RDDING STAGES.

SELECTING ACTIONS

MREM THE DISPLAY PROMPTS vwoU TO SELECT AN
ACTINH EMTER @ TO CETAIN A PRIHTED LIST

0OF SUCH ACTIANS.

THEHM ENTER THE NUMEER OF THE CHOICE DESIRED.

CJ ACTION? 1{COMPUTATION), 2(EDIT}?

4. Enter correct code: @ to have the printout of possible choices;
1 for computations;

2 for editing features,

7.3



7.4

Press F-8 {RETURN) to stop program execution.

Entering ¢ the following message is printed out

AVATLABLE HACTINNS

1 CONPUTATIOR OF CORRELARTIAN RATIC
2 EDITING FRACILITIES

PRESS F-8 TO ST0P PROGESM EXECUTION

and again the display asks:
C] ACTION? 1(COMPUTATION), 2{EDIT)?

Repeat step 4 for choice you desire,

Pressing F-8 (RETURN) , the message

Cl EXD OF *CORA

appears and the P6060 prints:

[:] END OF *CORA

returning to the COMMAND mode.

Selecting editing features, go to step 5,

If computations are selected:

[:] CORRELATION RATIO
Results printout:
-~ number of (y,f) pairs
-~ mean on y
~ standard deviation on ¥y
- correlation ratio and its =square,

The program continues with the next step for a new sample,
<:] SELECT ROUTINE ON F-KEY?
Press correct function key to choose an editing routine (refer to the

next pages for documentation),

Pressing F-8, the display asks:

3973440 B



Error

Messages

3973440 B

<:] ACTION? 1(COMPUTATION), 2 (EDIT)?
7. Repeat step 4 for correct choice,

ERROR-ACTION? 1(COMPUTATION), 2 (EDIT)?

The entered code for selection is incorrect,

Action: enter only 1 for computation, 2 for editing and @ to have the 1list

of possible choices, or press F-8 to stop program execution.

ERROR~SELECT ROUTINE ON F-KEY?

Incorrect code by the keyboard is entered instead of pressing correct

function key,

Action: press correct function key to choose an editing routine,

F-2 DEFINED ONLY DURING INPUT
F-key » 2 was pressed at non-input nor add stages,

Action: press correct function key.

ERROR: DATA FOR PROGRAM . i
Stored data are not compatible with this program,
Action: enter correct data or run pregram - i fcall *HELP

grams numbering).

program for pro-

75



Sample
Program

Run & 1}

746

[ R, R x e
N
LS

o M
o 1

3

Data are taken from Ref, 1, Midvalues for y-classes are entered.

a

i

a
ALY S IS - Code Migd .
=uel oo Saptember 1376
975, by Olivetki

ST

CORRELATION RATIO RUMMING

EQUTINES AYVATLABLE ON F-KEY
ORIGIMAL DATAH INPUT

IMMEDIARTE CORRECTION

DATA MOoRIFICATION

CATH CELEFTION

DHTA ADLITION

INTEEMEDIARTE STATISTICS IHPUT
CATH FRINTOUT

FETURN

ot

i

+

MMM M M T
]
30 AR X I O O RS

F-2 DEFIHED OMLY DBRING INPUT RND ADDING STRGES.

SELECTING RCTIONS

WHEM THE DISFLAY PROMPTS YOU TO SELECT AN
ACTION EHTER 8 TO OETHIN A PRINTED LIST

0OF SUCH RLTIONS.

THEM ENTER THE NURBER OF THE CHOICE DESIRED.
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COLUMN

COLUMN

F-% ORIGINAL DATRA IMPUT
ke ok o o e B e 3ol ke e e ol e B e o ol o o o ol

¥ FEYD
262.5 1
262.5 1
187.3 11

INHEDIATE CORRECTION : ENTER THE WHOLE COLUMN RGRIN

COL N

COLUN

COLUNN

COLUMN

COLUMN

COLUMN

COLUMN

COLUMN

COLUMH

COLUHH

COLUHN

2

149

11

262.5 1
187.5 1

162.5 1

187,5
137.5

(o] wi

187.5
162.5
137.5
f42.5

% b=k

137.5
112.5
87.5

N W

162.5
137.5
112.5
37.5

P AN IS R

137.5
112.5
87.5

~ 00 £

137.5 1
112.5 5
57.5 14
B2.3 3
37.5 1

112. 8
87.5
62.5

112.5
8v.35
62.5

Boaa N W -

112.5
37.35

s
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F-7 CONTENTS OF FILE DRTAZ21
1 e ok ofe o el e b obe ot ok o o s o o ok o ook okt e o

NUMBER OF TOLUMHS 12 GRAND TOTHL 183
Fli,id&«¥y (i, ) TOTAL SUit = 11187.3
COFQi, 334YL1,33312-MC333 SUH = 1367719.2
FLi,i2=Y0i, )Y {i, ) suUn = 1351893.8

¥ F Lyl
COLUMN = 1

262.5 1
COLuMMN = 2

262.3 1

187.5 1
COLURN = 3

162.5 1
coLuny = 4

187.5 1

137.3 3
COLUMH = 5

187.5 1

162.35 1

137.5 4

112.5 1
COLUMH = & o

137.3 3

112.5 s

87.5 2
COLUMN = ¢

162.5 1

137.35 2

112.35 7

27.5 4
CoLuMn = 8

137.5 4

112.5 8

g7.5 18
COLUNMH = 9

137.3 1

112.3 S

87.5 14

62.3 3

37.3 1
COLUNMN = 16

112.5 1

g7.5 3

62.5 3
COLURAN = 14

112.5 F4

87.53 1

£2.35 4
COLURN = 12

112.5 1

37.3 1
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Sample

Program

Run # 2

3973440 B

CORRELATION RATIO
e o s o oo s o e o ke ek o o

MUNRER OF FAIRS = 183
HERMN ON ¥ = 183.61658
STRHDARD DEUTAYION OM Y = 35.587E6S

CORKELATION RATIO T2
CORRELATION RATIC

The same data as before were used here but

standard

Olivett]

-BER34333
82519324

END aF *CORA

deviation have not meaning

FERERA STh

FRIRED DRTA ANALYSTS

Felz2azae |
Copwridnt

+*CORA

JOB # S

- Lewel
1376, by Olivearti

COREELATION RATIO EUNNING

EQUTINES AURTILABLE OH F-KEY

CRIGIMAL BHRTH ITNPUT
CIMMERIATE CORRECTION

b

¥
ONDPLH WK

DRTA MODIFICATION
DRTA DELETICH
DARTH ADEITION

DATA PRINTOUT
RETURHM

MMM M
[}

F~2 DEFINED GHLY DURING INPUT AMND ADRDING STRAGES.

SELECTING ACTIONS

WHEN THE DISPLAY FROMPTS
ACTION EMTER @ TO OBTRIHN
nF SUCH ACTIONS.

THEM ENTER THE NUMBER OF

INTERMEDIATE STATISTICS INMFUT

¥OU T SELECT AM
A PRIMNYED LIST

THE CHOICE DESIRED.

the y-values are coded: mean and



COLUNH

COLUMN

COLUMM

COLUMM

CoLurn

COLUMH

COLUMN

COLUMM

COLUMN

COLUNN

CoLuMn

COL urH

19

11

12

F-1

ORIGINAIL

DATR INPUT

¥ e o 3 e e o e e e o4 ol e oo 3k o ol 3K e ofe o ok

e

18

[T S - BYGE P Ln Df 4 n W m o fon Ny =~

[V Y

FLy)

Poowi B G G} -hbJ: N - U N SN - AW b A ah [V -

-, b
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CORRELATION RATIO
e ke st s ofe e b ot e o e ok o ool

NHUNBER OF PRIRS

HEAH oN ¥

STAMDARD DEVIATION OM v
CORRELATION RATIO t2
CORRELATION RATIO

1a3

3.8446502
1.4653867
-BB8B94389
-82319324

mnonn

Intermediate statistics (data from sample run # 1) are now entered directly

F-6 INTERHEDIATE STATISTICS IHPUT
M o e b ok e e e B A o e R o ok o ok o Rl K o R

NUMEER 0OF COLUHNS 12
GREAND TOTAL = 183

FLi,ilsY (i, 32 TOTaL Sun = 11187.5
CLFCi, i ¥ 0a, 3)312ZAMC0i2) SUHM = 13B87719.2
FOi, i)Y 0i,3)%Y (i, 3] SUM = 1351993.8
CORRELATION RATIO
SO o ok e o e ok ok kR
HUMBER QF PHIRS = 193
MERIT OH ¥ = 182.61658
STANDRRD DEUIATION OH Y = 36.S547EVS

COREELATION RATIO t2
COREELATION EATIO

63094395
-82519329

i

END 0OF #CORA






F-1

Purpose This routines provides the possibility to enter a new sample by the key-

board, storing data on external data file,

The y variable may be grouped in r rows and the x variable must be grouped
into k columns {k>1): see description in the "Method! section.

Data are entered by column: for each row with a non-zero cell (fij > 0)

enter the y-class midvalue (or its coded value) and the corresponding fi'°
J

Method The data are grouped into
k columns with running index i and
r rows with running index j.
Let:
fij = number of items in the ij-th cell
n, = E fij i-th column total
i
k
N - = ; n, grand total,

The following intermediate statistics are computed:

EE £,595 3
i3

2 [(}; £5 5) 1y ]

'Li—: (;fij ”i)

Entering a new sample data by the keyboard, the last one is lest, but one
can form permanent data archives. For more details, see Appendix A

"Installation and Maintenance®,

Note:

The display requires for entering ¥{(i,j) because in this way also the column

you are entering is emphasized.

Operating 1. Press F-1

Frocedure
[:] F-1 ORIGINAL DATA INPUT

For i = 1, j = 1 the display asks:

3973440 B 7.13



<:] ENTER ¥ (i,5)7

2, Enter the first jitem {y-value) for the i~th column with fij:’o

<:] ENTER F(i,j)?

3. Enter the correspondent frequency

For j=j+1 (next item in the present column), the display asks:

G ENTER Y (i,5)7

4. Repeat step 2 for the next item in the i-th column

To stop input for the present i-th column, press F-§:
[:] Entered column values and index printout

For i =31 4 1, j = 1 {first item in the next column) the display asks:

G ENTER Y (4,3)7?

5. Repeat steps 2, 3 and 4 for all columns to be entered,

To stop input routine, press F-8,.
Eza Intermediate statistics are stored or external data file
<:] SELECT ROUTINE ON F-KEY?

Error ERROR-ENTER F(i,j)?
Messages F~key i+ 8 was pressed at non-correct stage, i.e., when the display asks
for the frequency-value,

Action: enter frequency wvalue,

ERROR-INTEGER NON NEGATIVE
The entered frequency value is non integer or negative value,

Action: enter only integer, non negative value,

END OF FILE DATA21, LAST DATA COLUMN NOT RECORDED

The external data file is full: last entered column is not recorded, Program
execution stops.

Action: increase external data file size using the command MODIFY (see Ap-
pendix A "Tnstallation and Maintenance") and continue to enter data using

ABD capability {F-key # 5).
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NO STORED DATA,
No data were entered after F-1 {input) selection.

Action: Select editing routine pressing correct function key,

ERROR-ENTER Y {i,1)7
The F~key # 2 (immediate correction) has been used incorrectly,
Action: continue to enter data in the i-th column and correct the old column,

if necessary, using MODIFY (F-3) capability.

Sample

Routine Run

F-1 ORIGIMAL DATA IHPUT
o ok o o o R R Rk

Y Fyd
COLOMH = 1

252, 5 1
coLumm = 2

TEZ2.5 1

187, s 1
COLUMN = 3

1Rz, 5 1
COLUmN =, 4

127,58 18

127. 5 3

IMMEDIRTE TORRECTION © EHTER THE MHOLE COLUIMH AGHTH

COLUMM = 4

187. 5 1
137.5 3
COLUMM = 5
1
1
4
1
COLUMH = &
185 3
112, 5 7
BF5 z
ooLunM = 7
.5 1
5 2
5 7
4
COLUMN = &
137 4
11 &
a7, 18
137, 5 1
COLUME = 2
137,85 1
T12.5 5
27,5 14
EZ.5 3
7.5 1
COLUMM = 1
112, 5 1
27.5 3
£Z.5 3

3973440 B 7.15%






IMMEDIATE CORRECTION F - 2

Purpose

Operating

Procedure

Sample

Routine Run

3973440 B

This routine, available only at the input and adding stages, provides the

correction of the i
~ last entered column
-~ last entered y-value

- last entered pair {y,f) in the present column,

i. If the first y~value of the(itl)-th column is required by the program
and you need corrections for the last entered (and printed) i-th column,

press F-2 and go to step 5.

If the just entered y-value is incorrect, when the display requires the

corresponding frequency, press F-2 and go to step 3.

If the j-th just entered pair (y,f) in the i-th column is incorrect, when

the display asks :

<:| ENTER Y (i,j + 1)7?

press F-2,

The P60B0 will ask again for the j-th y-value

<:] ENTER Y (i,3)?

2. Enter correct yij value and continue to enter data using F-1 (INPUT)

operating procedure,
3. Again the display asks for the just entered y-value:

CI ENTER Y (i,§)?

4, Enter correct wvalue yij and continue to enter data using F-1 (INPUT )}

operating procedure,
3. [:] IMMEDIATE CORRECTION: ENTER THE WHOLE COLUMN AGAIN
The display asks the first y-value in the previocus i-th column.

6, Enter the complete i-th column again and continue to enter data using

F~1 (INPUT)} operating procedure,

See INPUT (F-1) and ADD (F-5) routines,






F-3

Purpose This routine provides the possibility of modifying data already stored on

external data file.

Method Each data column is identified by a sequential index number,

Note!
only modifieation of some values is possible: if you need to add new data to
some columns or to delete some data, use DELETE (F-4) and ADPD (F-5) capabi-
lities.
Operating 1. Press F-3
Procedure
[:] F-3 DATA MODIFICATION
IF LENGTH OF NEW COLUMN IS DIFFERENT THAN LENGTH OF OLD ONE
DELETE OLD COLUMY (F-4) AND ADD NEW ONE (F-5)
G ENTER % OF COLUMN TO MCDIFY?
2, Enter. index-number of column te be modified
[:] Column to be modified printcut
G ENTER Y (1) AND F(1)7
3. Enter the first correct pair (y,f)
[:] Entered values printout
G ENTER Y{2) and F(2)?
4+ Repeat step 3 for all pairs contained in this column.
At the end:

(:] ENTER # OF COLUMN TO MODIFY?

5. Repeat step 2 for a new correction.

To stop corrections, press F-8,
(:] SELECT RGUTINE ON F-KEY?

Error ERROR-INT POSITIVE < = k.

Messages The entered number of column to be modified is incorrect.
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Action: enter integer positive number less than or equal to the total number

of stored data columns,

ERROR: ONLY INTERMEDTATE STATISTICS ARE STORED

It is impossible to update data because only intermediate statistics were

entered,

Action: enter original data or select computation.

Sample

Routine Run

F~3 £ATa HasIFICATION
st b e o ok oo R R R

IF LENGTH OF MEW COLUNMM IS DIFFERENT THEM LEMGTH OF OLD ONE:
DELETE OLD COLRMH (F-2) ApD RDD HEW GHE (F-53.

wkk GREOLP TO HOQDIFY s+

[ e RS

[ R |
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DELETE

Purpose This routine provides the possibility of deleting data columns from external
data file,

Operating 1. Press F-4

Procedure

D F-4 DATA DELETION
<:] ENTER # OF COLUMN TO DELETE?
2. Enter index-number of column to be deleted
[:] Values and index of the column to be deleted printout
G DELETE? ENTER 1(YES}, g (NO)?

3. Enter 1 if you want to delete this data column, f§ if not.

Tf 1 is entered, the program prints the message:

[:] es e DELETED. 4

In any case the display asks for a new data column,
(:] ENTER # OF COLUMN TO DELETE?

4. Repeat steps 2 and 3 as many time as necessary,

Press F=8 to stop this routine.
G SELECT ROUTINE ON F-KEY?

Error ERROR-INT POSITIVE < =Kk
Messages The entered number of column to be deleted is incorrect,
Action: enter integer positive number less than or equal to the total number

of stored data columns (k).

ERROR-ONLY 1 OR #
Only binary choice is available.

Action: enter 1 to delete the printed data column, # if not,
ERROR:ONLY INTERMEDIATE STATISTICS ARE STORED

It is impassible to update data, because only intermediate statistics were

entered,

3973440 B 7.21



.22

Action: enter original data or select computation.

Sample

Routine Run

F~4 DATA DELETION
B R TR Lt (B I N Y P R

COLUMH 7O DELETE

a

R I 1|
)

—-ZDELETED-—-

3973440B



ADP F,, 5

Purpose This routine provides the possibility of adding observations to those al—

ready stored, without loose them,
Operating 1, Press F-j
Procedure
[:] F—-5 DATA ADDITION
2, If there are k stored data columms, the display requests the next one:

C' ENTER Y(k+l,1i}7

3. Enter data following the same operating procedure for INPUT routine {(F-1)

Error ERR2:ONLY INTERMEDTATE STATISTICS ARE STORED
Messages It is impossible to update data because only intermediate statistics were
entered,

Action: enter original data or select computation,

Sample

Routine Run

F-5 [ATA ADDITION
EE RN T R R ey

COL U = 12
2
o
18
COLUMH = 41
1
4
COoLim = 12
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INTERMEDIATE STATISTICS INPUT F [0 6

Purpose

Method

Operating

Procedure

3073440 B

This routine provides the possibility for entering directly intermediate

statistics instead of the original data,

For description of intermediate statistics, see the "Method" section for

ORIGINAL DATA INPUT {F-1),

1, Press F=6
D F-6 INTERMEDIATE STATISTICS INPUT
Cl ENTER # OF COLUMNS?

2, Enter number of columns

D Entered value printout
Cl ENTER GRAND TOTAL?
. t b . d total
3 Ener"\]=znl s Eran ota
i

D Entered value printout

G ENTER F(i,3)*Y(i,]j)TOTAL SUM?

4. Enterz (Z fij Yij)
1 J
D fntered value printout
G ENTER (F{i,j}%¥(i,i} T 2/9¢i) sums
55 /i)
Se Enter'z (z fi;j yij /ni
1 N
D Entered value printout
<:| ENTER F(i,j)#*Y{(i,j}*v(i,j) SuM?
2
6. Enter ; ;'Z fij yij

D Entered value printout

G CORRECTION? ENTER 1{YES), ¢ (N0)?

7425



Error

Messages

Sample

Routine Run

7426

7. Enter 1 if you need corrections: the P6060 returns you to step

Enter § if corrections are not required:

{ BELECT ROUTINE ON F-KEY?

ERROR-ONLY 1 OR g
Only binary choice is available,

Action: enter 1 for yes, # for no.

ERROR-INTEGER POSITIVE ONLY
The entered number of columns or the grand total is incorrect.

Action: enter only integer and positive number.

F-& IHTERMEDIATE STATISTICE THRUT
kR koh ot ok A ko R R

HRMEER OF COLUNNG =
GEGHD TOTAL =
FLEL 1YL 5) TOTOL SUN =
COFCE 33 i 51010 1040 SUH =

Frdcdls5ad, 33wy i, i1 Sun

2.,
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- F-7

rPurpose This routine provides the possibility of printing original data {(file

DATA21) with their intermediate statistics.

Operating 1. Press F=7
Procedure

[:] F-7 CONTENTS OF FILE DATA21

Number of columns, grand total, intermediate statisties, and entered data

printout
G ACTION? 1{(COMPUTATION}, 2 (EDIT)?

2, Refer to the main procedure for selection:
@ to have the list of pessible choices,
i to select correlation ratio computation,
2 to select editing possibilities,

F-8 to stop program execution,

Sample
Routine Run
F-7 CONTEMTS OF FILE DARTAZY
B T R e R L L L E R e
NUMEBER OF COLUIMHS 12 LGRAMHD TOTRL 183
Froi. il 44,3 TaThAL 50 = 111
COF 0L, A24% 0L 332 t2-,MTi3Y S o= 138 .2
Froi il Ci, iTay 03,33 SUR = 1351093.8
‘I" F ‘:IllJT‘
CoLmMe = 1
1
COLLMH = 2
L
!
CoLum = 3 .
162, 5 1
COLOHM = g
18V. 5 1
137. 5 3
COLUMH = &
1
1
&
1
COLUMN = &
137.5 3
11Z2.5 T
7.5 2
COLUMY = ¢
<9 4
4
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7.28

COL UM

coLun

Coputn

CoLumH

COLLIMH

o
&
z
E|
1
11
2.5
av.5
2.5
12
112,58
375

E AR R | Y
I

— 0 s G a)

In o Y

PN

3973440
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APPENDIX A

INSTALLATION AND MAINTENANCE

A,1, INSTALLATION

3973440 B

Your package will ordinarily be supplied to you in the form of user disk
which can be found in a plastic holder inserted into the User's Manual for
your package, In order to use the package be sure that the operating sys-

tem is present on drive 2 of the floppy disk unit (lower).

Then insert the user disk into drive 1 and follow the procedure described

under How to begin {p. 1,5 of this manual).

This package does not require the presence of the options (MAT, STR).

Minimum system requirements: 16 K user memory size, dual drive floppy disk unit,

Obtaining a File Catalog for your Package

1} Any time the system is in Command mode, you can obtain the File Catalog

for your Package entering CAT u,:,,F dfflﬂg



2, The result should the listing shown

CAT U.:,,F

* RELERGSE

w4k POCKAGE

FILE TYFE CREAT LRAST HoD
#OLW533 S 21097 R1OTTE
FHELP F B1337E
#*COMP R P H12376
#COMP F HA1E37E
#LONP2 F Gi1a3avE
FOHHMTP P o13378
HOORH e B1B37E
®EICOZ F S1a37E
#E L0 P HAR3I7E
*BICD F F1E37TE
#ELFM3 P FIHITE
LMD F 1@3TE
#RLENT P o
#ELRH P =
F¥ELREZ P 5} =
¥EART F £ 2
FELLRE2 = [x =
*SLRE1 P 5} E
R = 51 CE
HLLRI P 5] £

sk COMMOH LTERARY wwew

FILE TYFE CREAT LAST MOD

w4k JSER-S LIBRARY #ww

FILE YFE S CREAT  LAST MOG

LRTR2IZ PR B1837E B1B976

DHTRZY R Q18376 B1BI7E

DRTRZZ R B1R37E B13A7E

ta1

LIBRARY

R

MAX SIZE

X RN A B It B, IR e R RO B 0 R a P N |

s

MEX STZE

ME

Y

o

o
OO =
B I

oba LA B On il £ - D

[Fs]
o

SIZE

fus]

SR

b

here:

s

=

ED S17E

SED SIZE

ED STZE  COGE HUNMBER

AT M)
by

[N 2 Y )
e}

M40 2o
tM2aui2ad

R B3

Dl S BRI 6 BT B S
P R v v I St Y S T, TR B30 TR PN xS

RN I R o R I

PO 1 I SN« x B B B BN SN R R T BT QRN N

Ll SRR
1]

COLE HUHMBER

CODE HONEER

0 g -

R
o A
for i s

=
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Note that data files and program files not normally accessible to the oper-
ator are shown as well as those for operator use. Use this catalog listing
simply to verify that your copy of the package is correct,

To access programs in the package follow the procedures outlined in the

Introduction of this manual,

Attention must be paid to the fact that the random external data files with
fixed names DATA21, DATA22, DATAZ3 are already exdistent.

If not, they must be c¢reated using the following system command:
CREATE U, XXXX, R, length
where:

XXXX 1is the external data filenamej

length is the length (see each program description to define the mindmum
length),

This proceduremust be repeatedif data files already definedare lost for some

incorrect action, The first action, now, shouldbe on input routine (F~1 key),
A,2, MAINTENANCE

- If the &xternal data file one defined at the begin is not large enough to
enter a new and greater sample” data, it is possible to increase the file

size using the command:
MODIFY, XXXX, n

where XXXXis the filename (DATAZ1, DATA2Z or DATA 23) and n will be the
new length of the external data file {see General Reference Manual for

possible errors in this operation).

- When a new sample data is entered by the keyboard, ‘the old data are lost:

one can save them to form permanent data archives using the utility FLCOPY,

The command has the form:

EXEC FLCOPY, IN = USLIB, XXXX, OUT = USLIB, filedata

where "filedata" is the new name defined by the user,

The P6060 requires loading of another user disk taking the place of the sys-

tem disk, This user disk will contain the permanent file,

~ The fellowing, procedure will permit a new utilization of data stored in

the archive:

1, Insert user disk containing the package and enter the system command:

PUR XXXX

(XXXX = DATA21 or DATAZ2)
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2, Enter the command:
DCH U

3. Remove the user disk and insert the disk containing the archive data

4. Press CONTINUE

5..Enter the command:
EXEC FLCOPY, IN = USLIB, filedata, OUT = XXXX

6. When the system prompts you to insert the disk, take off the system
disk and insert the user disk centaining the.packageanclpress CONTINUE

7. When the copy is made a message will appear: take off the archive and
insert the system disk and press CONTINUE,

Data and programs are now available for execution.
Use and length of file DATA23

The random external data file DATA23 is used by *SLRS and *SLRM programs
to store (x,y) pairs determined by the fitted curve parameters: they are
at the user's disposal,

The file length is defined as:
length>»4(99 + 4 % N) + 28
where:

N is the number of (x,y) pairs to be stored,

The structure is described below:

words 1 399 are at the user's disposal

word 100 contains the number of ,y)pairs stored (single precision)
words 101-102 starting point XO (double precision)

words 103-104 end point XM (double precision)

words 105-106 step Ax (double precision)

words 107-108 first x value (double precision)

words 109-110 first y calculated value (double precision)

A1l (x,¥) pairs follow,
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CUSTOMIZATION

Important

#SLRS

3973440 B

APPENDIX B

Possible customizations for each program are listed below: generally they

are intended to inqrease the program capacity,

The general procedure to change some statements is:

i. press the OLD key and enter the filename

2, press the FETCH key and enter the interested line numbér

3. enter modifications vou desire, as described in the next pages,

If you are interested to save these modifications for future use, enter

the command
PRE [PARE]

When on the display will appear "PROGRAM filename READY TO RUN" press the

BREAK key and enter the command
REF [ LACE]
The program now is ready to run with the new specified parameters,

If the changement must be introduced in programs not normally accessible
to the user with the command RUN, the procedure with PREPARE and REPLACE

must be used,

If {x%,y) pairs are not ordered in increasing numerical x-value, the state-

ment ¢
g0 DIM A (2000)

in the #SORT module can be modified following the genéral rule:
90 DIM A (2 % W)

where N is the total number of stored pairs (x,y)

ex: having 1500 pairs it must be changed:

90 DIM A (3c00),
The criterion for presence of outliers is parametrically defined as 0.05
{95% levell,
The corresponding statement is contained in the *5LRS2 module:
70 LET W1 = 0,05
Desiring the criterion 0,0! (99% level) it must be changed:

70 LET Wi = 0,01



#SLRM

#COMP

Only possible customizations concern statements image,

#SLRM1

The statement

BH., BHHER

90:0(T ,N=2) =

iz used for the printout of significance test of the slope and of an {x,y)

pair,

*3LRM2
The statement
90:PROBABILITY OF OCCURRENCE OF F = H e HHEAEY

is used in the test for linearity,

#*SLRM3
The statement
90:Q(T,N-2) = #H eHea g
is used for zero correlation}
The statement
100:0(u) = L H e FHpa TR

is used for significance test for any correlation and for comparison of two

correlation coefficients,

In default of any different willing of the user; this program handles up to
20 samples for comparisons.
This maximum number may be increased doing different assignements and

dimensions {and equal in each module) to the following statements:

in the #COMPl module:
90 DIM T (20)
100 LET TI1=20

in the #COMPZ module:
90 DIM T (20), D{20)
100 LET T1=20

in the #COMP3 module:
90 DIM T (20)
100 LET T1=20

ex: having 30 samples data to compare, the parameter Tl will become T1 = 30
in each module and dimensions will be defined as

DIM (T) = DIM (D) = Ti = 30
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PROGRAM ERROR MESSAGES

APPENDIX C

#SLRS ERROR~ACTION? 1{COMPUTATION), 2 (EDIT)

ERROR-SELECT OPTION (1-6)7

Incorrect code for option or action selection is entered,

Action: enter correct code by keyboard,

ERROR~-SELECT ROUTINE ON F-KEY

Function key selection was made incorrectly by entering a number by the

keyboard,

Action: press correct Tunction key,

F-2 DEFINED ONLY DURING INPUT

Funtion key # 2 is pressed at pon-input nor add stages,

Action: press correct function key.

ERROR: DATA FOR PROGRAM - i

Stored data are not compatible with this program.

{Call #HELP program for programs numbering).

Action: run compatible program or enter correct data using INPUY routine

(F-1)0

ERROR-SELECT TRANSFORMATION (1-6)

Incorrect code for transformation is entered

Actionsenter only integer numbers from 1 to 6,

ERROR-SELECT TEST (1, 2, 3, 4)

Incorrect code for tests on correlation coefficient is entered,

Action: enter only integer numbers from 1 to 4.

EEROR-ENTER CONFIDENCE LEVEL

Entered confidence level is incorrect,

Action: enter only positive number

ERROR - |Rl<1

less than 100 (ex: 95 for 95% level),

The entered correlation coefficient is wronge.

Action: enter only values greater than -1 and less than +1 ,
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ERROR-INTEGER POSITIVE ONLY
The entered sample gize is incorrect

Action: enter only integer, positive wvalue,

ERROR- ONLY 1 OR ¢
Only binary choice is available,

Action: Enter 1 for yes, § for no

ERROR IN ENTERING PARAMETERS
Entering parameters for tabulation, the minimum x value is greater than or
equal to the maximum x value,

Action: enter again X minuwmm and x maximum (x minimum < x maximum).

ERROR-POSITIVE ONLY
Entering step for tabulation, the entered increment is null or megative .

Action: enter only positive value,

ONLY INTERMEDIATE STATISTICS ARE STORED
Only intermediate statistics were entered: options !, 3 and 4 cannot be
executed,

Action: select compatible options,.

ERROR: ONLY INTERMEDIATLE STATISTICS STORED
It is impossible to update data because only intermediate statistics were

entered,

ENDP OF FILE DATA21, LAST OBSERVATION NOT RECORDED

The external data file is full: last entered observation is not recorded,
Program execution stops.

Action: increase external data file size using the command MODIFY (see Ap-
pendix A "Installation and Maintenance!") and continue to enter data using

ADD capability (F-key & 5)

ERROR-INT POSITIVE < =0

The entered index-number of the observation to be modified or deleted is
WPong.

Action: enter only integer, positive number less than or equal to the num-

ber of stored observations,
ERROR-INTEGER POSITIVE ONLY

Entering number of observations, an error is made,

Action: enter only integer and positive nunmber,
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*SLRM
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ERROR~POSITIVE ONLY
The entered value Exi or .Zyi is incorrect,

Action: enter only positive number,

ERROR-ONLY 1(DATAZE)}, 2(DATA22)},

Incorrect choice for file designator.

Action: enter 1 for external data file DATA21; enter 2 for external file
DATA22,

ERROR-ACTION? 1(COMPUTATION), 2 (EDIT)
ERROR-SELECT OPTION {1-4)
Incorrect code for option or action selection is entered.

Action: enter correct code by the keyboard,

ERROR-SELECT ROUTINE ON F<KEY
Function key selection was made incorrectly by entering a.number by the
keyhoard, '

Action: press correct function key.

F-2 DEFINED ONLY DURING INPUT
Function key = 2 is pressed at non-input nor add stéges .

Action: press correct function key or enter correct code for option selection.

ERROR: DATA FOR PROGRAM # i

Stored data are not compatible with this program

{call #HELP program for prégrams numbering)

Actien: run compatible program, or enter correct data using INPUT routine

(F"l)o

ERROR-SELECT TRANSFORMATION (1-8)
Incorrect code for transformation is entered,

Action: enter only integer numbers from 1 to 6,

ERROR-SELECT TEST (i, 2, 3, 4)
Incorrect code for tests on correlation ccefficient is entered,

Action: enter enly integer mumnbers from i to 4.
ERROR-ENTER CONFIDENCE LEVEL

Entered confidence level is incorrect,

Action: enter only positive number less than 100 {ex. 95 for 95% level).
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C.4

ERROR IN ENTERING PARAMETERS
Entering parameters for tabulation, the minimum x value is greater than or

equal to the maximum x value,

Action: enter again x minimum and x maximum (x minimum < x maximum),

ERROR-POSITIVE ONLY
Entering step for tabﬁlation, the entered increment is null or negative,

Action: enter only positive value,

ERROR-INTEGER POSITIVE ONLY
The entered sample size is incorrect,.

Action: enter integer, positive wvalue,

ERROR - |R|<1
The entered correlation coefficient is incprrect.

Action: only values greater than ~1 and less than +1 must be entered,

ERROR-ONLY 1 OR ¢
Only binary choice is available,

Action: enter 1 for yes, @ for no,

END OF DATA21, LAST DATA GROUP NOT RECORDED

The externaldata file is full : data group that you are entering is not
recorded, the program stops execution. .

Action: increase external data file size using the command MODIFY (see
Appendix A "Installation and Maintenance")and continue to enter data using

ADD capability (F-Key # 5).

ERROR-ONLY 1, 2, 3.
The entered action is illegal.
Oonly 1 (addition)}, 2 (modification), or 3 (deletion) are available,

Action: enter only 1, 2, or 3,

ERROR-INT POSITIVE<= %k

Non positive or non integer number or greater than k (number of values for
the present observation) is entered to identify the value to be corrected
or deleted.

Action: enter integer, positive number less than or equal to the obser-

vation size,

ERROR-INT POSITIVE <= n

The number of data group to be deleted or modified is incorrect.
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#COMP
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Action: enter integer positive number less than or equal to the number of

stored data groups.

ERROR: ONLY INTERMEDIATE STATISTICS STORED
It is impossible to update data because only intermediate statistics were

entered,

ERROR-INTEGER POSITIVE ONLY
Entering number of observations or total number of y values an error is
made .,

Action: enter only integer and positive number,

ERROR~ONLY 1{DATA2i}, 2(DATA 22}
Incorrect choice for file designator,

Action: enter 1 for external file DATA21, enter 2 for external file DATA22,

ERROR-ACTION?1 (COMPUTATION), 2 (EDIT)
The entered code for selection is incorrect,
Action: enter 1 for computation, 2 for editing and § to have the list of

possible choices; or press F-8 to stop program execution,

ERROR~ENTER 1{REGRES,), 2{COMPARISON)?
The entered code for selection is incorrect,
Action: enter 1 for regression analysis of the last entered sample, 2 for

comparison routine and § to have the list of possible choices,

ERROR-SELECT ROUTINE ON F-KEY?
Incorrect code by the keyboard is entered instead of pressing correct
function key.

Action: press correct function key to choose an editing routine,

F=2 DEFINED ONLY DURING INPUT
F~key # 2 was pressed at non-input nor add stages,

Action: press correct function key.

ERROR: DATA FOR PROGRAM & i
Stored data are not compatible with this program.
Action: enter correct data or run program # i (call *HELF program for

programs numbering). Program execution stops.

END OF FILE DATA22, LAST SAMPLE NOT RECOCRDED FOR COMPARISON,
The external data file is fullg last entered sample is not stored for

future comparison,
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C.6

Actiont increase extesnal data file size using the command MODIFY (see Ap-
pendix A "Installation and Maintenance" and repeat regression analysis com~
putation for the just correctly entered sample to have its recording for

future comparisons,

NO STORED SAMPLES FOR COMPARISONS
No samples stored for comparisons,

Action? enter samples by the keyboard and select regression analysis compu-

tation,

ERROR~INT POSITIVE <= k
The entered index-number identifying the sample is not correct,
Action: enter integer positive number less than or equal teo k, the maximum

number of samples it is possible to compare,

SAMPLE # i DOES NOT EXIST
The entered index-number of a sample for comparison corresponds.to a non-
existent sample in the DATA22 file,

Action: enter eorrect and existent sample-number,

SAMPLE # i ALREADY SELECTED
The entered indexwnumber of a sample for comparison was already selected
for the present comparison,

Action: enter samples not selected up to now,

ERROR-ENTER Y{(i)?
F-key # 8 is pressed at incorrect stage: i.e, when the display requires
the y-value,

Action: enter correct y~value,

ERROR-ENTER Xx(1)?
F-key # 2 is pressed when the program requires the first x-values(for the
first x, ¥ pair).

Action: enter correct x-value,

END OF FILE DATA2i, LAST DATA PATR NOT RECORDED

The external data file is full; last entered pair is not recorded., Program
execution stops,.

Action! increase external data file size using the command MODIFY (see Ap-
pendix A "Installation and Maintenance") and continue to enter data using

ADD capability {(F-key # 5).
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ERROR~INTEGER POSITIVE <= N
The entered index-number of the pair to be modified or deleted is incorrect,
Action: enter integer positive number less than or equal to the total number

of stored pairs {N).

ERROR: ONLY INTERMEDIATE STATISTICS STORED
It is impossible to update data because only intermediate statistics were
entered,

Action: enter original data or select computations

ERROR-ONLY 1 OR @
Only binary choice is available,

Action: enter 1! for yes, ¢ for no,

ERROR~INTEGER POSITIVE ONLY
The entered number of observations is incorrect,

Action: enter integer positive number only,

ERROR-POSITIVE ONLY

2 2
Entered value Exi or Ey’ is incorrect
i i i

Action: enter only positive numbers,

ERROR-ONLY 1(DATAZ1), 2(DATA22)
The entered file designator is incorrect,

Action: enter only 1 for DATA21, and 2 for DATA2Z,

#BICO ERROR~ACTION? 1(COMPUTATION), 2 .(EDIT)?
’
This entered code for selection is incorrect,
Action: enter 1 for computation, 2 for editing and § to have the list of

possible choices, or press F-8 to stop program execution,

ERROR~SELECT ROUTINE ON F-KEY?

Incorrect code by the keyboard is entered instead of pressing correct function key.

Action: press correct function key to choese an editing routine.

F-2 DEFINED ONLY DURING INPUT
Fwkey » 2 was pressed at non-input nor add stages.

Action: press correct function key,

ERROR: DATA FOR PROGRAM & i
Stored data are not compatible with this program,

v

Action: enter correct data or run program = i

{call #HELP program for programs numbering).
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ERROR:ONLY INTERMEDIATE STATISTICS STORED
It is impossible to update data because only intermediate statistics were
entered,

Action: enter original data or select computation,

FRROR-DATA TYPE? 1{NUMER), 2(QUALITAT)?
The entered data type is incorrect,
Action: enter 1 for nuwmerical values of yjenter 2 for gqualitative values of

¥

ERROR-ENTER N(2,i)?
ERROR-ENTER N(1,i})?
F-key # 8 was pressed at incorrect stage: i.e., when the display requires

n.,, orn_, values are incorrect,
i 2i

Action: enter correct value n,., or n,..

1i 24
ERROR-INTEGER NON NEGATIVE QONLY
The entered n. . or n_. values are incorrect,

1i 21
Action: enter only integer and non negative number,

ERROR-BOTH VALUES ARE ZERO

Both entered values L and L for gualitative values of ¥y are zero : it
is impossible to calculate P«

Action: re-enter both values (one of them, at least, must be integer posi-

tive),

END OF FILE DATA21, LAST DATA GROUP NOT RECORDED

The external data file is full: last entered data group is not recorded, Pro-
gram execution stops,

Action: increase external data file size using the command MODTFY (see Ap~
pendix A "Installation and Maintenance") and continue to enter data using

ADD capability (F-key # 5).

ERROR-INTEGER POSTITIVE <= m
The entered number of data group to be modified or deleted is incorrect,
Action: enter integer positive number less than or equal to the total num—

ber of stored data groups,

ERROR~INTEGER NON NEGATIVE ONLY
The entered n,. or n,. values are incorrect,
1i 21
Actiorn! enter only integer and non negative numhers,
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#CORA
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ERROR~ONLY 1 OR ¢
Only binary choice is available,

Action: enter t to delete the printed data group, $ if not,

ERROR~INTEGER POSITIVE ONLY
The entered number of data groups is incorrect.

Action: enter only integer and positive nimber,

ERROR~ACTION? 1{COMPUTATION) 2{EDIT)
The entered code for selection is incorcect,
Action: enter only ! for computatdon, 2 for editing and § to have the list

of possible choices; or press F-8 to stop program execution,

ERROR-SELECT ROUTINE ON F-KEY?
Incorrect code by the keyboard is entered instead of pressing correct func-
tion key.

Action: press correct function key to choose an editing routine,

F~2 DEFINED ONLY DURING INPUT
F-key » 2 was pressed at non-input nor add stages,

.
Action: press correct function key,

ERROR~-DATA FOR PROGRAM =~ i
Stored data are not compatible with this program.
Action: enter correct data or run program - i {call SHELP program for pro-

grams numberingl,

END OF FILE DATAZ1, LAST DATA COLUMN NOT RECORDED

The external data file is full: last entered column is not recorded, Program
execution stops,

Action: increase external data file size using the command MODIFY (see A-
pendix A "Installation and Maintenance®") and continue to enter data usineg

ADD capability (F-Key # 5),

N0 STORED DATA
No data were entered after, F-1 (input) selection.,

Action: select editing routine pressing correct function key.

ERROR ENTER F(i,j)?
F-key # B was pressed at non-correct stage , i.e., when the display asks
for the frequency value,

Action: enter frequency value,
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ERROR-INTEGER NON NEGATIVE
The entered frequency value is non integer or negative wvalue,

Action: enter only integer, non negative value,

ERROR-ENTER Y(i,1)?
The F-key # 2 {immediate correction) has been used incorrectly,
Action: continue to enter data in the i-th column and correct the old column

if necessary, using MODIFY (F-3) capability.

ERROR: ONLY INTERMEDIATE STATISTICS ARE STORED
It is impossible to update data because only intermediate statistics were
entered,

Action: enter original data or select computation,

ERROR-INT POSITIVE <= k
The entered number of column to be medified or deleted is incorrect,
Action: enter integer positive number less than or equal to the total

number of stored data columns,

FRROR-ONLY 1 OR ¢
Only binary choice is available,

Action: enter 1 to delete the printed data column, § if not.
ERROR-INTEGER POSITIVE ONLY

The entered number of columns or the grand total is incorrect,

Action: enter énly integer and positive number,
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SYSTEM ERROR MESSAGES

Advisory Mesuages

Informational Mes

sages

3873440 B

APPENDIX D.

To assist you in using the PS060 and to help you
identify programming errors quickly, the system is—
sues three types of message

1. advisory messages
2. informational messages

3. error messages: BASIC statement, system command,
utility program '

A brief discussion of each type of message is pro-—
vided below. Youwill find that advisory and informa-
tional'messages are self-explanatory, bul a complete
listing of all error messages, with explanations,
Follows this discussion.

Advisory messages are those that explicitly advise
you that information has been specified incorrectly.
As an example, 1f you enter too much data in response
ko an INPUT statement, the system notifies you by is-
suing the following message:

TOO MUCH INPUT ~ EXCESS IGNORED

Similarly, if an INFUT statement asks for numeric
data and you enter string data, the system displays:

INCORRECT FORMAT - RETYPE LINE

and walts for the corrected data.

Informational messages provide you with such informa-
tion as the status of the system, as illustrated by
the message:

READY

which indicates that the system is ready to accept a
command or, as shown by the message:



Error Messages

PROGRAM program-nama READY TC RUN

that your program has bszen successfully pre-executed,
by the PREPARE command.

Informational messages require no response.

These messages identify errors resulting from the use
of P6060 commands, utility programs, or BASIC state-
ments. The types of error they identify fall into
three categories: syntax, pre-execution, and execu-
tion.

1. Syntax Brrors: errors in command or BASIC state-
ment structure (e.g., erroneous punctuation)

2. Pre—execution Errors: errors that prevent the

start of execution (e.g., invalid nesting, missing
END statement, etc.)

3. Execution Errors: errors detected during the exe-

cution of a program {(e.g., division by zero, dis-
crepancy between argument and operand, improper
subscript values, etc.)

The system detects syntax errors as you enter each
statement or command and allows you, after you press
GE@] , to take immediate corrective action. The
system detects pre-execution errors after you issue a
PREPARE or RUN command. After notifying you of all
such errors, the system switches to command mode,
permitting you to make all necessary corrections.

The system detects execution errors after you issue a
RUN or START command or, if pre-execution has been
successful, a PREPARE command. Execution errors are
either recoverable or nonrecoverable,

Recoverable errors are those that can be corrected
during the execution phase. When a recoverable error
is detected, the system interrupts program execution,
issues a warning message, and switches to debug mode.
Most recoverable errors relate to invalid variable
values. In these cases, the system makes an assump-
tion for the value. To give two examples, if an at-
tempt was made to assign the square root of a negative
number to a variable, the system assumes the square
root of its absolute value; if a numeric variable has
not been initialized, the system assumes a value of
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zerc. At the time the interruption takes place, the
variable is given that value. Because you are in debug
mode, you have the option of changing the value assumn-
ed by the system or of accepting it. In both these
cases, you can then restart execution by pressing
either the & EWMﬁ'button. You may also choose
g% button.

mand mode. You can then edlt your program as desired.

Nonrecoverable errors are those that cannotbe correct-
ed during the execution phase. When a nonrecoverable
error is detected, the i button lights, the system
suspends program execution, issues a diagnostic mes-

sage, and allows you to check the current values of
the variables in your program and use calculator-mode
facilities —-— as you would in debug mode. However, in-
the case of a nonrecoverable error, you cannot use
the other features of debug mode: the START command,
the : button, or the j' g button. After a nonre«
coverable error occurs, you mhst press the Wi !

ton to terminate the execution of your program. { ﬁﬁg@
can be pressed either before or after checking the con-
tents of the variables in your program —-— but it must
be pressad.) After Fﬂ#4 is pressed, the system enters
comnand mode so that the necessary corrections may be
made.

A numeric code ldentifies each crror messapge. In the
cage of pre-execcublion nnd execubtion errors, bthe code
is rollowed by an ldenlification of the line in which
the error was made {Tor example, FRROR 6 IN LINE 155).
The section that follows lists each code and explains
the condition or conditions that cauzed the error.
Codes 1 - 13 refer to recoverable errors detected
during execution; 40 - 55 to errors that may occur
during the pre-execution phase; 65 - 97 to nonrecov-
erable execution errors. Codes 100 - 128 refer to er-
rors detected during the entry of a BASIC program or
the compilation of a text file. Codes 151 - 156 relate
to errors that may occur during an access operatian

to a floppy disk. Errors that may occur during the
entry or execution of a system command are identified
by codes 181 - 216. Codes 232 - 235 refer to utility
programs and commands. The final section, abnormal
terminaticn errors, lists errors that can occur from
operational malfunctions.



ERROR MESSAGES

Error Code

Explanation

10

11

Either a numeric or string variable has not been
initialized. The system assumes zero for a numeric
variable; '"null string" for a string variable.

The value of an argument in a built-in string function
is not valid. The value returned by the function will
vary according to the function specified. (See the
gection on built-in functions in chapter 4 for addi-
tional information.)

Numeric overflow. The system assunes the maximum val-
ue permitted by internal representation, with the ap-
propriate sign.

Numeric underflow. The system assumes zero.

An attempt was made to calculate the square root of a
negative number. The system assumes the square root
of its absolute value.

A chaining operation generates a string longer than
1023 characters. The string is truncated after the
first 1023 characters.

String overflow during the assignment of a string
value to a string variable., The string is truncated
at the allocation length of the variable to whilch it
is agsigned.

An attempt was made to calculate the logarithm of a
negative number. The system assumes the logarithm of
its absolute value.

An attempt was made to calculate the logarithm of ze-—
ro. The system assumes -9.%99999999993E+99,

An attempt was . made to ralse a negative number to the
power of a non-integer value. The absolute value of
the number is assumed and is raised to the specified
power.

Recoverable errors that can
ol 2)

cccur during the execution of a BASIC program {part 1
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ERROR MESSAGES

Error Code

Explanation

12

i3

An attempt was made to raise zero to the power of a
negative number. The system assumes
+9.998999999999E+99.

An attempt was. made to calculate the inverse of a
matrix whose determinant is zero. The result of the
operation is unpredictable.

Recoverable errors that can
of 2)

occur during the execution of a BASIC program (part 2

Error Code

Explanation

40

41

42

43

44

A branch specified in one of the following statements
is invalid:

GOSUB

GOTO
IF...THEN
MAT...READ:
MAT...WRITE:
ON...GOSUB
ON. . .GOTO
READ:

WRITE:

For complete specification information, see the ex—
planation of the statement in error (Chapter 5).

NEXT not preceded by FOR or invalid nesting of two
FOR/NEXT loops.

A multi~line function definition contains a multi-line
function definition.

There is a reference to a function that has not been
defined.

The maximum number of FOR/NEXT nesting levels permit-
ted in a FOR/NEXT lcop {1%) has been exceeded.

Errors that can occur during the pre-execution of a BA3IC program {part 1 of 2)

3873440 B
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ERROR MESSAGES

Error Code

Explanation

45

46

47

48

43

50

53

Use of FN* or FN*$ or FNEND outside a multi-line func-

tion definition or use of FN* within a string multi-
line function definition or use of FN*$ within a nu-
meric multi-line function definition.

Two nested FOR/NEXT loops use the same control vari-
able.

FOR statement used with no matching NEXT.

A multi~line function definition lacks an FNEND
statement.

A one- and two-dimensional array have the same name,

An END statement appearing in a program is not the
last statement.

Missing END statement.

An attempt has been made to pre-execute a program
that ‘contains errors detected during execution of a
COMPILE command, but not corrected.

A multi-line function definition lacks an FN* or FN*%
statement.

Lack of an Image statement that corresponds to a
PRINT USING, DISP USING, MAT PRINT USING, or BUILD
USING statement.

A STOP statement has been used in a multi-line func-
tion definition.

Errors that can occur during the pre-execution of a BASIC program (part 2 of 2)

3973440
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ERRCR MESSAGES

Error Code

Explanation

65

66

67

68

69

70

71

72

73

74

75

No space is available in user memory to continue ex-
ecution. After this error is encountered, the system
switches to command mode.

The subscript of an array variable is invalid.

The operation regquested would produce invalid new
allocation dimensions for the specified matrix.

A RUN line-num or START line-num command has been
used to begin execution in the middle of a FOR/NEX?T
loop.

The argument specified in a reference to a user de-
fined function does not correspond to the type of
parameter of the function.

RETURN statement used without GOSUB or an invalid
reference has been made to a statement within a multi-
line function definition.

An attempt has been made to assign more than 238 char-
acters to the function keys.

The number of arguments specified in a reference to
a user defined function does not match the number of
parameters of the function.

The actual dimensiqns of a matrix do not permit the
operation requested.

The maximum number of references to other single- or
multi-line function definitions within a single~ or
ulti~line function definition (25%56) has been ex-

ceeded,

Either matrix or string processing is reguested, but
the required OPTIONS command has not been entered at
system initialization time.

Nonrecoverable errors that can occur during the execution of a BASIC program

{part 1 of 3)




ERROR MESSAGES

Error Code

Explanation o

76

77

78

80

82

84

85

86

87

88

An attempt has been made to open a file which, during
a preceding execution of the program, has not been’
closed. (To close the file, use the VALIDATE command.)

The file designator is either less than one or great-
er than the maximum number of the files that can be
opened by the program at one time.

-
The operation requested for the specified file is
invalid. .
The value specified as the word number in' a SETW:
statement is greater than the number of Wwords that
the file can contain.

The requested operation is not compatible with the
size of the file.

The EOF option has not been specified and, after

the end of the file has been reached, a read operation
requests additional data or a write operation attempts
to continue writing.

The numeric expression specified as the argument of
a TAB function has been evaluated as less than 1.

An attempt has been made to assign a string value to
a numeric variable,

In a BBUILD statement, the allocation length of the
specified string variable is not sufficient to allow
the assignement of all the data resulting from the
evaluation of its expressions.

Either a READ statement has requested additional
data and the program's internal file contains no
more data or, for an ASSIGN statement, the number
of data items resulting from the evaluation of the
string expression is less than the number of varia-
bles to which they must be assigned.

Nonrecoverable errors that can occur during the execution of a BASIC program

(part 2 of 3)

D-~8
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ERROR MESSACES

Error Code

Explanation

89

90

91

a2

83

96

97

The image field is invalid for data specified in a
BUILD USING, DISP USING, MAT PRINT USING, or PRINT
USING statement.

An attempt has been made to convert a value greater
than 255 or less than 0 into an ISO character.

In a CONVERT statement, the numeric expression as-
gipned as the value of the LENGTH operand has been
evaluated as negative.

Invalid file name specified in a CHAIN statement.

In a BASSIGN, MAT READ:, or READ: statement, an at-
tempt has been made to assign a string value to a
numeric variable or vice versa.

The value specified as the word number in a SETW:
statement is less than or equal tc zero.

A SCRATCH: or APPEND: statement refers to a random
file.

Nonrecoverable errors that can occur during the execution of a BASIC program

{part 3 of 3)

38973440 B
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ERROR MESSAGES

Error Code

Explanation

100

101

102

103

104

105

106

107

109

110

111

112

113

114

118

Only a line number has been specified.

Invalid line number.

Invalid keyword.

Invalid operand.

Invalid expression.

Type discrepancy between operand and operator.

The arguments specified in a reference to a function
are wrong either in number or type.

.Invalid file name.

Non~interpretable syntax error.

The function being defined has already been defined
in another DE¥F statement.

An attempt has been made to cross-reference more
than 255 lines.

The number of numeric or string variables previously
referred to in the program is the maximum permitted.

Invalid character. (This error may occur in the case
of unbalanced parentheses.)

Recursive definition in a single-line user-defined
function.

Invalid reference to a variable or function.

No space is available in user memory %o accept the
keyboard entry.

The program already contains a FILES statement.

Errors that can occur when entering a program or compiling a text file or in
calculator mode {(part 1 of 2)

D~-10
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ERROR MESSAGES

Error Code

Explanation

119

120

128

The number of functions that can be defined or re—
defined in a program is currently at its maximum.

The line number referred to does not exist in the
program.

Too many operations have been attempted in a single
statement.

Errors that can occur when entering a program or compiling a text file or in
calculator mode (part 2 of 2)

Error Code

Explanation

i51

158

Operational problem on floppy disk drive 1 {upper
drive).

Operaticnal problem on floppy disk drive 2 (lower
drive).

There is no system floppy disk in the unit.

Errors that can occur in access to a floppy disk

Error Code

Explanation

181

ig2

183

184

185

Insufficient memory to execute the requested operation.

The line number option ( # )} specified in a TRANSCODE
statement is invalid for the regquested operation.

No space has been allccated for the specified library.
The user floppy disk has not been initialized or ref-
erence has been made to a user floppy disk when none

is in the drive.

The system floppy disk has not been initialized to
contain an application library.

Errors that can occur during the entry or execution of a system command (part 1

of 3)
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ERROR MESSAGES

Error Code

Explanation

186

187

188

189

190

191

192

193

i%4

195

186

197

198

199

200

201

The specified file name duplicates the name of an

‘existing file.

A specified file cannot be found.

Insufficient space available on the floppy disk or
in the specified library for the requested operation.

Invalid attempt to decrease the size of a file.

The command is not recognized.

No file name specified.

Invalid character specified.

A required operand has not been specified.

Specified line number cannot be found.

An attempt has been made to use the START command

for a program that was previcusly stored without pre-
executiocn,

Invalid operand.

The line number specified in a START command is part
of a multi-line function definition.

The space requested exceeds the space available,

The requested operation is not accepted for a protect-
ed program,

The requested operation is not accepted for a protect-
ed library.

The requested operation requires a double floppy disk
unit.

Errors that can occur during the entry or execution of a system command (part 2

of 3)
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ERROR MESSAGES

Error Ccde

Explanation

202

203

0
<
[ &)

206

207

208

209

210

214

216

The requested operation is valid only for systems
having a printer. '

The first line number specified is greater than the
second line number.

The requested operation is invalid for a protected
line.

The file present in main memory is not a program.

The requested operation is invalid for the file type.
The option specified is not available with the system.
A line number greater than 92989 has been generated.
The X option is invalid for a program.

There is no program or file in main memory.

The line or lines to be printed do npt exist.

The length of the line prevents its listing, display,
or the compilation.

Attempt to link a multi-line function definition that
has no DEF statement.

A program for which the compilation has been specified
contains a branch to a line number that does not exist.

Errors that can occur during the entry or execution of a system command (part 2

of 3)

3973440 FK



FRROR MEBSAGES

Error Code

Explanation

232

234

235

is greater than 14.

[y

The =zum of ny o+ Np o+ Ny

The name of the. utility program has been omitled.

Invalid wtility program name.

Arrors that can occur during the calling or execution of a utility program

Error Code

Exnlanation

=
o]
-

s

ABM FD *

ABN FL¥s

ABN PRY

Main memory is damaged; itz contenits has heen deleted.
Y gea;

The system floppy disk is damaged; the contents of
the disk are invalid. The contents of malin wemory are
deleted.

-.r .
t

1a not o wor “"1"'

The upper drive of the floppy disk
properly. (Check if the flzp is ]* s
The lower drive of the floppy disk unil is nob wook
properly. (Check if the flap is closed.}

The integrated printer is not worlting properiy. {Check
the position of the release lever.)

s, AP

Eonormal tempination errors

[Yemr—

D

14

Note: Other error codes similar in form te those
listeqd above may be issued when Lhe systom encounters
an abnormal operational condition. Iv the case of such
eriors, and of the ones above, p?eubin the

button can scmetimes corresct the ercor condgition, I
you press § and the READY message appesrs,
retry the operabtion that resulied in the evror. If

READY fails to appear, try switching off the power,
waiting a few se=conds, and swilteohing thoe power bachk
on. If READY does nol: appear, contact your nearest

Clivetti technical representative.









