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Introduction

PLOT 50 STATISTICS: ANALYSIS OF VARIANCE is the

latest addition to the Tektronix family of statistical software

packages. Its 17 interactive programs cover many

aspects of analysis of variance (ANOVA) using both

conventional and state-of-the-art methodologies.

The programs are arranged in menu form (see Figure 1)

in such a way that program selection follows the natural

flow of analysis as it progresses from data-entry to

exploratory plotting to actual ANOVA of one-, two-, and

three-way designs.
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Figure 1. The Program Menu.

The program's English language messages are easy to

read and easy to understand. This makes learning easy.

You'll find yourself generating highly productive results

in less than an hour after you first start using the

programs.

Many of the programs have sub-menus and options.

These provide different tools for handling various kinds

of applications.

Besides the programs, PLOT 50 STATISTICS:

ANALYSIS OF VARIANCE also assigns special functions

to 18 of the 4050 Series desktop computer’s user-

definable keys giving you an extra degree of program

control. (See Figure 2.)
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Figure 2. The Functions.
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There is also a set of file handling routines available.

through Program 18 Data Management Utilities (see

Figure 3). These are provided to meet all your data

manipulation needs.
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. DUPLICATE DISK

DELETE FILE
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. LIST FILE
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. COMBINE FILES

. TRANSFORM DATA

. CHANGE CONFIGURATION PARAMETERS

. STATISTICS: ANALYSIS OF VARIANCEaw

Please choose one of the above:

Figure 3. The Data Management Utilities.

Data Entry Programs

PLOT 50 STATISTICS: ANALYSIS OF VARIANCE has

two data entry programs. The first, DATA FROM

KEYBOARD, lets you create a data file by typing it into

the 4050 Series desktop computer keyboard. The

second, DATA FROM DISK, lets you recall a data file

previously stored on disk.

A data file contains file labeling information and data.

The file labeling information includes such things as

file name, data title, variable labels, and observation

labels. The data is put into an O x V matrix where O is the

number of observations (rows of the matrix) and V is the

number of variables (columns). You can enter up to 100

variables per data file. The number of observations you

enter is limited only by how much space is left on the disk.

You may enter the data one observation (row) at atime,

or for convenience in ANOVA applications, you can

enter it cell by cell, and the program will generate the

necessary factor codes for you.

After entering the data, it is automatically stored on disk as

a PLOT 50 Standard File. This means it can be used with

other PLOT 50 Standard File compatible packages such

as PLOT 50 Easy Graphing, PLOT 50 Business Planning

and Analysis Volume 2, PLOT 50 Statistics: Tests and

Distributions, PLOT 50 Statistics: Multiple Linear

Regression, PLOT 50 Statistics: Nonlinear Estimation or

PLOT 50 Modeling and Reporting..



EXAMPLE DATA FOR PROGRAM 17: THREE-WAY SPLIT PLOT

THREE WAY SPLIT PLOT

ANALYSIS OF VARIANCE TABLE

Source of Significance
Variation

B

Error (1)

Cc

AC

Error (2)

Total

(11; Whole plot error

(2): Split plot error

ol 2

Levels of 8. FERTILIZER LEVEL

Figure 12. Output from Program 17. Figure 14. Confidence Intervals for One-Way Means.

ANOVA Program Options f EVAMPLE DATs GOR THREE “Way FACTORIAL

Many of the ANOVA programs have options which help PALER BST SECO ue Oa e ven
you do some or all of the following:

1. Print one-way (level) means (see Figure 13).

. Print two-way means.

. Print three-way means.

. Plot one-way means (see Figure 14).

. Plot two-way means (see Figures 15 and 16).

. Print contrasts.

. List fitted values and residuals.

. Save fitted values and residuals.

9. Print ANOVA table.

These options are available during the analysis by. i Pier 2
evelsof Fi

pressing OPTIONS on the user-definable keys. (See synbors referte fevelscf EF FERTICI2E® LEVEL:
Figure 2).

CONDORWPS
Figure 15. Interaction Plot for Two-Way Means.

EXAMPLE DATA FOR THREE-WAY FACTORIAL
THREE WAY FACTORIAL Ti SONE WAY MEANS EXAMPLE one FOR THREE-WAY FACTORIAL

HREE WAY FACTORIAL

RECTANGLE PLOT OF TWO WAY MEANS
Filenome Ex!3 Response voriable: OATS YIELD

Foctor A. HERBICIDE r
*95.@08% CONFIDENCE INTERVALS

LEVEL LOWER LIMIT UPPER L
1

2 34.652

Standord error: | .362

eeeFoctor B: FERTILIZER LEVEL
30.766695.00% CONT RENCE INTERVALS

UPPER

S1andord error: | .362

Foctror C: WATER LEVEL

i 95.000% CONFIDENCE INTERVALS
LEVEL & LOWER LIMIT UP Fee LIMIT

! : : . 885
2 26.692 33 198

Standard error: |.362 MO-O—-OAMI-Overall meon: 35.289

Total number of observation:

Figure 13. One-Way Means.
Figure 16. Rectangular Plot of Two-Way Means.



Data Management Utilities

Program 18 DATA MANAGEMENT UTILITIES offers 14

file handling programs that let you:

1. GET FILES from another disk or tape.

. PUT FILES on another disk or tape.

. Display a DIRECTORY of a disk or tape.

. DUPLICATE the system or data disk.

. DELETEa file from the disk.

. APPEND one data file to another.

. LIST the contents of a data file.

. CHANGE the TITLE or LABELS of a data file.

9. COMBINE variables from two data files.

10. SORT a file into ascending or descending order.

11. RENAME a data file.

12. TRANSFORM data within a data file using one of

24 mathematical transformations.

13. CHANGE peripheral DEVICE ADDRESSES.

14. LIST the ANOVA program menu.

The TRANSFORM DATA utility offers 24 mathematical

operations (see Figure 17). Two of these you can define

yourself.

CONDOBWPO

Math Operations

. Variable + variable

. Variable - variable

. Variable * variable

. qoniable creer nelle

. SINCvariable 12-
: COS<variable> nee lets

. ARCSINGvariable>

» ARCCOS<variable>

« ARCTANCvariable>
. User defined 1
. User defined 2

Variable + constant
« Variable - constant

» Variable* constant
: Variable / constant
Variable t constant

ABS (variable)

INT<variable>

» LGTévariable>

» LOG variable)
. SQR“variable)

12. Yariable * PI

DVUONHAARAN—
=

Please choose one of the above: 3

Do you want to operate on al) variables (Yes or No} default Yes): HC 6-12-15

Do you want to operate on all observations (Yes or No} default Yes): HC 6-12-16

Data saved.

Figure 17. Mathematical Transformation.

General Information

Memory Requirements:

32K bytes

Equipment Requirements:

4050 Series desktop computer

4907 File Manager

4907 File Manager ROM Pack

Optional Equipment:

4631 Hard Copy Unit

4662 and 4662 Option 31 Interactive Digital Plotters

4663 Interactive Digital Plotters

4643 Matrix Printer

4050 Series Option 10 RS-232 Interface ROM Pack

Order Information:

PLOT 50 4050D03 STATISTICS: ANALYSIS OF

VARIANCE

Standard Accessories:

PLOT 50 STATISTICS: ANALYSIS OF VARIANCE

comes complete with a tape cartridge for initializing the

system, a disk for data storage, an overlay for the

function keys, and a User’s Manual.

Service Policy:

PLOT 50 STATISTICS: ANALYSIS OF VARIANCE is

support Category B software, and subject to services

stipulated on the Tektronix Software Support Categories

Addendum.

For further information, contact:

U.S.A., Asia, Australia, Central &

South America, Japan

Tektronix, Inc.

PO. Box 4828

Portland, OR 97208

For additional literature, or the address and phone

number of the Tektronix Sales Office nearest you,

contact:

Phone: 800/547-1512

Oregon only 800/452-1877

Telex: 910-467-8708

TLX: 15-1754

Cable: TEKTRONIX

Europe, Africa, Middle East

Tektronix Europe BV.

European Headquarters

Postbox 827

1180 AV Amstelveen

The Netherlands

Telex: 18312 - 18328

Canada

Tektronix Canada Inc.

PO. Box 6500

Barrie, Ontario L4M 4V3

Phone: 705/737-2700

Tektronix sales and service offices around the world:

Argentina, Australia, Austria, Belgium, Bolivia, Brazil,

Canada, Chile, Colombia, Costa Rica, Denmark, East

Africa, Ecuador, Egypt, El Salvador, Federal Republic of

Germany, Finland, France, Greece, Hong Kong, Iceland,

India, Indonesia, Ireland, Israel, Italy, lvory Coast, Japan,

Jordan, Korea, Kuwait, Lebanon, Malaysia, Mexico,

Morocco, The Netherlands, New Zealand, Norway,

Pakistan, Panama, Peru, Philippines, Portugal, Republic

of South Africa, Saudi Arabia, Singapore, Spain, Sri

Lanka, Sudan, Surinam, Sweden, Switzerland, Syria,

Taiwan, Thailand, Turkey, Tunisia, United Kingdom,

Uruguay, Venezuela, Zambia, Zimbabwe.

Some of the products, options and services mentioned in

this brochure are not available outside the U.S.A. Contact

your local Tektronix representative for details.

Copyright © 1982, Tektronix, Inc. All rights reserved.

Printed in U.S.A. Tektronix products are covered by U.S.

and foreign patents, issued and pending. Information in

this publication supersedes that in all previously pub-

lished material. Specification and price change

privileges reserved. TEKTRONIX, TEK, SCOPE-MOBILE,

and % are registered trademarks of Tektronix, Inc.

TELEQUIPMENT is a registered trademark of Tektronix

U.K. Limited.
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Exploratory and Residual Analysis

PLOT 50 STATISTICS: ANALYSIS OF VARIANCE

provides four exploratory and residual analysis

programs. These are programs 3, 4, 5, and 6. Run

Program 3 BOX-AND-WHISKER PLOT to display

boxplots of up to 8 variables or 8 factor levels. Boxplots

show how the data is distributed. See Figure 4.

Figure 4. Boxplots.

Run Program 4 SCATTER PLOT to plot any two variables

against each other. You can label! points on the graph,

giving you a means of flagging special data points such

as maxima, minima, or outliers. For example, plot

residuals against sales. See Figure 5.

EXAMPLE DATA FOR PROGRAM 8: ANALYSIS OF COVARIANCE

. SCATTER PLOTS
34

32

38

28

26

24

22

Figure 5. Scatter Plot.

Run Program 5 RESISTANT LINE/LEAST SQUARES

FIT to fit a line through a scatter plot of two variables.

The line can be fitted using a least-squares or resistant

line. See Figure 6.

t

()
RESIGURLS

Figure 6. Resistant Line Fit.

Run Program 6 PROBABILITY PLOTS to display the

probability plot of a variable, especially residuals. You

choose either a normal or log-normal ‘paper.’ See

Figure 7.

ESA@ANPLE DATA FUR PROGRAM 8: ANALYSIS GF COVARIANCE
HORMAL PROBABILITY PLOT

26 40 ou BY

PERCENT

Figure 7. Normal Probability Plot.



ANOVA Programs

Run Program 7 ONE WAY COMPLETELY

RANDOMIZED to perform ANOVA on a completely

randomized design having one factor. See Figure 8.

EXAMPLE DATA FOR PROGRHM ?: UNE-WAY COMPLETELY RANDOMIZED

ONE WAY COMPLETELY RANDOMIZED

AHALYSIS OF VARIANCE TABLE

Filename: ex?

Factor A: WAR t

Response: UAR 2

Significance

3272. 068 a 163.606

6212. 688

» Bartlett’s Test of Homogeneous Yariances

Significance

|

2: 606 720.6600 6.144

Hunerator Denominator

GF DF

Figure 8. Output from Program 7.

Run Program 8 ONE WAY ANALYSIS OF COVARIANCE

to perform analysis of covariance on a design having one

factor with one covariate. See Figures 9 and 10.

EXAMPLE DATH FUR PROGRAM S: KHALYSIS GF COVARIANCE
ONE WAY ANALYSIS OF COUARIANCE: MEANS AND ADJUSTED MEANS

Factor 4: PROMUTION
46 tadJ?

as)

PREUIGUS SHLES

Figure 9. Output from Program 8.

EXAMPLE DATA FOR PRUGRAM &: ANAL. vSIS GF COVARIANCE $

UNE WAY ANALYSIS OF COVARIANCE: PEGRESSIGHS WITH COMMON SLOPE

Factor A: PROMOTION ;

46

Figure 10. Optional Output from Program 8.

Run Program 9 TWO-WAY FACTORIAL (BALANCED)

to perform ANOVA on atull two-way classification having

the same number of observations in each cell.

Run Program 10 TWO-WAY RANDOMIZED

COMPLETE BLOCK to perform ANOVA ona

randomized complete block.

Run Program 11 TWO-WAY NESTED/HIERARCHICAL

to perform ANOVA on adesign having one factor nested

in another.

Run Program 12 TWO-WAY FACTORIAL

(UNBALANCED) to perform ANOVA for a full two-way

classification having a different number of observations

in each cell.

Run Program 13 THREE-WAY FACTORIAL to perform

ANOVA for a full three-way classification having an equal

number of observations in each cell. See Figure 11.

ESANPLE GATA FOR THREES-WAY FACTORIAL

THREE Wa FACTORIAL

ANALYSIS OF VAR TENCE TABLE ©
Filename: E13

Factor A: SEED TYPE :

Factor B: FERTILIZER LEVEL

Factor C: WATER eae

Response: RYE YIEL

Source of Significance
Yariation asd mn

ore

Calculations are based on fixed effects of all factors.

Figure 11. Output from Program 13.

Run Program 14 THREE-WAY CROSSED NESTED to

perform ANOVA for a partially hierarchical design having

one factor nested under another and the third factor

crossed.

Run Program 15 THREE-WAY COMPLETELY NESTED

to perform ANOVA for a design having one factor nested

in another which is nested in still another.

Run Program 16 LATIN SQUARE to perform ANOVA

for a Latin Square design where the effects of two factors

are removable.

Run Program 17 THREE-WAY SPLIT PLOT to perform

ANOVA for a split plot having a randomized complete

block design for the whole plot. See Figure 12.



EXAMPLE DATA FOR THREE-WAY FACTORIAL
THREE WAY FACTORIAL

ONE WAY MEANS WITH 95% CONFIDENCE INTERVALS

EXAMPLE DATA FOR PROGRAM 17: THREE-WAY SPLIT PLOT

THREE WAY SPLIT PLOT

ANALYSIS OF VARIANCE TABLE

Filenome: EX17

Focior A (whole plot treatment): SEED CORN

Foctor B (blocks): WEED CONTROL

Factor C (subplo1 treatment)? REPLICATES
Response: YIELD

Variation

Q.

B @.571

Error(1)

c ; : 2 @ 321
AC 5 ‘ A @.900

Error (2)

Total

(1); Whole plot error

(2): Split plot error

dy 2

Levels of 8. FERTILIZER LEVEL

Figure 12. Output from Program 17. Figure 14. Confidence Intervals for One-Way Means.

ANOVA Program Options EXANPLE DAtg FOR THREE “May FACTORIAL

Many of the ANOVA programs have options which help SoS ae ip btea eee sie
you do some or all of the following:

1. Print one-way (level) means (see Figure 13).

. Print two-way means.

. Print three-way means.

. Plot one-way means (see Figure 14).

. Plot two-way means (see Figures 15 and 16).

. Print contrasts.

. List fitted values and residuals.

. Save fitted values and residuals.

9. Print ANOVA table.

These options are available during the analysis by. a 2 2
els of Ki SEEG “PE

pressing OPTIONS on the user-definable keys. (See Symbols refer fe Tevels cf Ef FERTILIZER LEVEL

Figure 2).

CONDOBWPO
Figure 15. Interaction Plot for Two-Way Means.

EXAMPLE DATA FOR THREE-WAY FACTORIAL
THREE WAY FACTORIALONE WAY MEANS EXAMPLE es FOR THREE-WAY oe

HREE WAY FACTORIA

Fee TUBLE PLOT OF TWO vay MEANS
ie)Filenome: EX13 Response voriable: OATS YIEL

Foctor A HERBICIDE
*95.@00% CONFIDENCE Le

LEVEL LOWER LIMIT UPPER LIMIT
1 é 30.421 ,

2 qi 34.652

Standord error: | .362

eeeFociror B: FERTILIZER LEVEL
95. ea CONT DENCE INTERV AS

Stondord error: | .362

Foctor C: WATER LEVEL

‘ 95.000% CONFIDENCE INTERVALS
LEVEL LOWER LIMIT UPPER LIMIT

! : 38.380 d

2 26.692 32.198

Stondord error: |.362 MO-O-OaAmMIT.-Overall meon: 35.289

Total number of observation:

Figure 13. One-Way Means.
Figure 16. Rectangular Plot of Two-Way Means.


