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Overview

PLOT 50 Statistics: Nonlinear Estimation is the fourth of

anew generation of statistical software products.

PLOT 58 STATISTICS: NONLINEAR ESTIMATION

** MENU ¥x

EXPLORATORY PLOTTING FOURIER RECRESSION |
HISTOGRANS

STEM-AND-LEAF DISPLAY MULTIPLE REGRESSION

SCATTER PLOTS , AND OIACNOSTICS
PROBABILITY PLOTS

BOX-AND-WHISKER PLOT DATA MANAGEMENT UTILITIES

FUNCTION MINIMIZATION

Pleose choose one of the above

Figure 3. The statistics menu

The Nonlinear Estimation software creates an interactive

environment in which a user responds to a system

prompts in a specified way. Prompts may require a yes or

no answer, allow a user to select an item from a submenu,

or may require a word entry.

' Most of the PLOT 50 Statistics: Nonlinear Estimation pro-

grams start by requesting whatever information they

need to do their computations. Some begin by displaying

Figure. The product a submenu of routines for you to choose from. Many
programs also have options giving you additional

statistical routines.

These options are accessed by pressing the Options

key, which is one of the 18 special function keys featured

by the product. The function keys give you greater flexi-

bility over the program execution. The function key

names are printed on the overlay (See Figure 4) and

described in Section 4 of the users manual.

SHIFT KEYS

Insert the autoload tape in any 4050 Series desktop

computer tape drive and press the autoload key. Place

the overlay over the system's user-definable keys. Mount

the disk in a 4907 File Manager, and you are ready to

start.

After the disk is mounted, PLOT 50 Statistics: Non-

linear Estimation automatically displays a main menu

containing 14 statistical and data handling programs

(see Figure 3).
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In addition to statistical routines, Nonlinear Estimation

software provides 13 utility programs that allow you to

manipulate data files. Data Management Utilities (Pro-

gram 15) lists the Utility menu (See Figure 5) and brings

the Utility operating system into memory.
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Run Histograms to display frequency and relative fre-

quency histograms (See Figures 7-9). You may specify

PLOT S@ STATISTICS: NONLINEAR ESTIMATION the number of cells and the cell interval size by pressing

DATA MANAGEMENT UTILITIES the Custom Graph function key.
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Figure 5. The utilities menu

The Statistics Programs

Before doing a Nonlinear Estimation analysis, you must

bring a data file into the system’s memory by entering Figure 7. Regular histogram

data through the keyboard or retrieving a file from the

disk.

To enter a file through the keyboard, run Data From STUDY OF CHLORINEIN PRODUCT A

Keyboard (Program 1). This program begins by asking

you questions about how the file is to be labeled. After

you specify such things as a file name, title, observation

labels, and variable labels, the program allows you to

enter data.

Once entered, the data is automatically stored on the

disk as a PLOT 50 Standard File. PLOT 50 Standard Files

are used to communicate data between various PLOT 50

Standard File compatible products such as PLOT 50

Statistics: Tests and Distributions, Analysis of Variance,

Multiple Linear Regression or Presentation Aids |, Busi-

ness Planning and Analysis Volume 2 and others. This

means that you may use PLOT 50 Statistics: Nonlinear

Estimation to analyze data generated by another PLOT

50 product or transfer your data to another PLOT 50

product. Figure 8. Cumulative histogram

To retrieve an existing data file from the disk, run Data

From Disk (Program 2). Once a file has been identified,

you may select a program from the Statistics menu to HISTOGRARHITH NORMAL CO.42;6-038) OVERLAY
analyze data and produce statistical tables and graphs.

Run Descriptive Statistics to list 11 statistics including

central tendency and dispersion statistics. (See Figure 6)
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CHLORIN = Available Chlorine

STUDY OF CHLORINE IN PRODUCT A

DESCRIPTIVE STATISTICS

Filename: SMITHDUBEY

Variable 2: CHLORIN - Available Chlorine

TOTAL NUMBER OF OBSERVATIONS
NUMBER OF OBSERVATIONS WITH MISSING VALUES
NUMBER OF OBSERVATIONS WITH VALID VALUES

MEAN @.425

COEFFICIENT OF VARIATION

SKEWNESS . p .

KURTOSIS . Figure 9. Suspended histogram
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MAXIMUM VALUE

RANGE

MEDIAN

Figure 6. Descriptive statistics



In Figure 9, the distance of the cells from the zero line

indicates the deviation of the sample distribution from a

normal distribution.
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Figure 10. Probability plot

INTERCOUNTRY LIFE-CYCLE SAVINGS DATA

STEM-AND-LEAF DISPLAY

Filename: STERLING
Variable: SR - Savings Rate
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_ Figure’ 11. Stem-and-leaf display

Run Box-and-Whisker Plots to display boxplots which

show how data is distributed and identifies “outliers” (See

Figure 12). You may display notched or unnotched

boxplots. Notched boxplots are especially useful in

comparing two groups because two groups whose

notched intervals do not overlap are significantly different

at roughly the 5% level.

Run Seatter Plot to examine the relationship between

two variables (See Figure 13).
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Figure 12. Box-and-whisker plot
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Figure 13. Scatter plot

You may label some or all of the observations in your

scatter plot. This allows you to flag critical data points.

The next step in using PLOT 50 Statistics: Nonlinear

Estimation is selecting and running one of the six Non-

linear Estimation procedures.

The Function Minimization program finds parameter

values to minimize a nonlinear function. Many types of

problems can be solved using this procedure by

formulating the problem as a function to be minimized.

The Systems of Equations program solves a system of

nonlinear equations.

The Marquardt’s Nonlinear Least Squares program fits

a nonlinear function to the data.

The Gauss-Newton Nonlinear Least Squares program

also fits a nonlinear function to data. Some of the

parameters in the function can be held constant if de-

sired. You must specify the partial derivatives as well as

the function.

The Fourier Regression program performs a least

squares fit or a discrete Fourier series frequency decom-

position on data for a Fourier series model or linear

trigonometric model (See Figures 14 and 15).

The Multiple Regression and Diagnostics program

performs a QR decomposition to compute the param-

eters for a multiple regression model. Residual analysis

and extensive regression diagnostics are also available.



All of the regression procedures (Gauss-Newton Non-

linear Least Squares, Marquardt’s Nonlinear Least

Squares, Fourier Regression and Multiple Regression)

store the residuals and fitted values in the current file. You

may analyze the residuals and fitted values with any of

the exploratory plotting programs (See Figure 16, 17, 18,

and 19.

The Data Management Utilities deletes the Statistics

operating system and displays a menu of 13 utilities. The

utility programs include the following:

1. Get— Copies a PLOT 50 Standard File or group of

files from another disk or from a data tape.

2. Put—Copies a PLOT 50 Standard File or group of

files to another disk or to a data tape.

3. Directory— Lists the file directory for a disk or

magnetic tape.

4. Duplicate Disk— Copies the entire contents of a

system disk or data disk for archival purposes.

MONTHLY PRICE OF BUTTER - Oct 77 to 1980

FOURIER REGRESSION

SUMMARY TABLE

Filename: FOURIER

% Variable: Y(t) - PRICE

®% variable: t - TIME

Y = AOX2 + ALCOS ¢ O.1795¢4-Anin)> + BISIN € @.1795CH-Anind?
+...+ ASCDS € B.7181¢K-Hmin?)? + B4SIN ¢ 8.7181¢A-aAmind>

0.9788 @.9735
68.3591

Rbar-square:

PARAMETER ESTINATE STANDARD ERROR PHASE (rad)

9.9643 : 9643

=0.1765 1033 11777

AMPLITUDE

AaKe @. 0GE+800
Al {COS} 3.8254

Bi {SIN> 0.0206 .

A2 {C0S> -@. 3084 ° - 3408
B2 <SIN> . ‘

AZ <COS> . é 9706
B3 <SIN> .

a4 <COS) 0.1104 -05 +1569
B4 <SIN> -6. 1029

-2.7072

-8.7479

0.7566

Mean of Y variable: -@322

Standard deviation of ¥ variable: +1658

Figure 14. Fourier regression
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Figure 15. Fourier function plot _ Figure 18. Marquardt’s nonlinear least squares

INTERCOUNTRY LIFE-CYCLE SAVINGS DATA

MULTIPLE REGRESSION AND DIAGNOSTICS

REGRESSION DIAGNOSTICS

Filename: STERLING

Hat elenent: . Residual
COURATIO: : : OFITS:
Est. ¥¢€49): Est. Y:
RSTUDENT: FUARATIO:

COEFFICIENTS ORIGINAL ESTIMATES NEW ESTIMATES
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Figure 16. Anovaand regression

MONTHLY PRICE OF BUTTER - Oct 77 to 1988
FUNCTIGH PLOT CLEAST SQUARES COEFFICIENTS?

STUDY OF CHLORINE IN PRODUCT A

MARQUARDT’S NONLINEAR LEAST SQUARES
SUMMARY TABLE

Filename: SMITHDUBEY

1 WEEKS - Weeks Since Produced
2 CHLORIN - Available Chlorine

Residual Sum Of Squares @.0850
Residual Root Mean Square: 8.0109 Degrees Of Freedom:

Change Relative to Parameter Variability: 8.6558

Parameter Estimate

CcL> 8.398144
C62) @. 161641



STUDY OF CHLORINE IN PRODUCT A
MARQUARDT’S NONLINEAR LEAST SQUARES
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Figure 19. Marquardt’s nonlinear function plot

5. Delete— Deletes a data file from the disk.

6. Append—Appends data contained in one file to the

bottom of another file.

7. List—Lists all or part of a data file.

8. Change Title, Change Labels— Changes the file

labeling information in a data file.

9. Combine Files— Creates a new file by combining

variables from two other files.

10. Sort—Creates a new file by sorting an existing file

into ascending or descending order.

11. Rename— Changes the name of a data file.

12. Transform Data— Creates a new file by doing one

or acombination of the following: 1) Selecting

specific variables from another file; 2) Selecting

specific observations from another file; and 3) Per-

forming mathematical transformations on data from

another file. This utility offers 24 mathematical trans-

formations, two of which you can define yourself.

13. Change Configuration Parameters— Changes

one or more device addresses.

14. Statistics: Nonlinear Estimation— Brings the

Statistics operating system into memory and dis-

plays the Statistics menu.

General Information

Memory Requirements

32 K bytes

Equipment Requirements

4050 Series Desktop Computer

4907 Fiie Manager

4907 File Manager ROM Pack

Optional Equipment

4611 or 4631 Hard Copy Unit

4662 or 4663 Interactive Digital Plotter

4642 Matrix Printer

4050 Series Option 10 RS-232 Interface ROM Pack

Ordering Information

4050D05 PLOT 50 Statistics: Nonlinear Estimation

Standard Accessories

PLOT 50 Statistics: Nonlinear Estimation comes complete

with a tape cartridge for initializing the system, a disk for

program and data storage, an overlay for the function

keys and a user's manual.

Service Policy

PLOT 50 Statistics: Nonlinear Estimation 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

Phone: 800/547-6711

Oregon only 800/452-6773

Telex: 910-467-8708

Cable: TEKTRONIX

Europe, Africa,

Middle East

Tektronix International, Inc.

European Marketing Centre

Postbox 827

1180 AV Amstelveen

The Netherlands

Telex: 18312

Canada

Tektronix Canada Inc.

P.O. 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, Iraq, 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.
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