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Introducing
Statgraphics 18

Presented by
Dr. Nell W. Polhemus



Statgraphics 18

« The 18" version of Statgraphics for PCs.

* Featuring:
— 30 new statistical procedures

— Significant enhancements to 18 existing
procedures

— New file formats and improved methods for
nandling “Big Data”

— Expanded dialog-based interface to R procedures
— Streamlined activation

— Concurrent-user network license management with
“‘check-out” feature
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Today’'s Webinar

« A general overview of what's new or different in
Statgraphics 18 compared to version 17

— Interface

— Big data

— Data visualization

— Equivalence and noninferiority tests

— New process capability analysis features
— Enhancements to the R interface

— Installation changes

» Qver 50 videos covering each new feature (including
installation and activation) at

www.statgraphics.com/instructional-videos
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http://www.statgraphics.com/instructional-videos

Interface
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Click on a menu item with the right mouse button to display documentation,
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New Data Types

(= |[E2] =]

Fs
Col & Col 7
Humeric HNumeric

sk <yntitled =
Censored
data
Censored Cancel
1 <0.1 Define...
2 =100 Help
- [10,20] Yalue Labels...
4
5 MNurneric Date
6 Character Month
7 Integer [luarter
a Time [HH: M) Date-Time [HH: M)
g Time [HH:MM:55] Date-Time [HH:MM:55]
10 Fixed Decimal: |2 Percentage
11 Cenzored numeric Currency: IE
12 Farrmula
13
14
13
1lé
4 4 b MEAABAL 4]
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New Data Types

i === |
Censored -
P Dollars Mame: Col 7
ID-::IIars Cancel
Censored Currency Coamment: Define. .. HNumeric
1 <0.1 55.59%9 I Help
2 >100 $19.9%9
Walue Labels...
3 [10,20] £5.50 ~ Type
4 7 Wumeric " Date
g Character = Month
6 Integer " Quarter
7 Time [HH: k]  Date-Time [HH: M)
a Time [HH:Mk:55] " Date-Time [HH:MM:55]
g Fixed Decimal: |2_ " Percentage
10 Cengored numeric i Eurrenu:_l,l:|$ vI
11 Faorrmula
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13
14
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R Interface Menu

File Edit Plot Describe Compare Relate Forecast SPC DOE  SnapStats!!  Statlets Tools | Rnterface | View Window Help
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Big Data Files (.sgb)

i <untitled > ENIERES
Col 1 Col 2 Col 3 Col 4 Col 5 Col & Col 7 “5
Humeric Numeric Numeric Numeric HNumeric Humeric Humeric
1
2
3
4 —Diata Source ok
3 " STATGRAPHICS Data File
6 " Euternal Data File Cance]
7 " ODBC Query Help
a 7 Manual SOL Query
g ™ Clipboard
10 + STATGRAPHICS Big Data Fils
11
12
13
14
15
16
17
4 4 b MEAALBAL 4]
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Big Data Files

« Hold numeric data in binary format rather than as
text

 Files are organized by column rather than by row.

« Created by converting a text file to an SGB file.
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2008 Flight data

a ight Data.sg || E || 22
Year Month DayofMonth | DayOofiWeek DepTime CRSDepTime ArrTime
actual scheduled actual
et 1 {(Monday) depa.rture depa.rt.ure arr.ival
1587-2008 (1-12) Day (1-31) -7 time time time
{Sunday) (local, (local, (local,
hhrmm) hhrmm) hhmm)
Integer Integer Integer Integer Integer Integer Integer
1 2008 1 3 4 2003 1555 2211
2 2008 1 3 4 754 T35 1002
3 2008 1 3 4 628 620 804
4 2008 1 3 4 526 530 1054
3 2008 1 3 4 1825 1755 1555
& 2008 1 3 4 1540 1515 2121
7 2008 1 3 4 1937 1830 2037
a8 2008 1 3 4 1035 1040 1132
g 2008 1 3 4 617 615 652
10 2008 1 3 4 1620 1620 1635
11 2008 1 3 4 T06 T00 81¢
4 4 » HLEDDE Flight Data 4 B A
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Hexagon Plots

Plot of Fitted Model
ArrDelay = -1.94045 + 1.01865*DepDelay

ArrDelay
3
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Big Data Preferences

Dist. it | Capabiity | CortrolChats | RunsTests | Crosstabs | Text

General | EDA |  ANOVA/Regression |  Forecasting |  Stats
(Graphics I (3age Studies I Language Big Data
— Scattemplots
¥ Plot hexagons if n is greater than:
{100000
[v Dont plot when reduced f n is greater than:
{10000

— Hexagon plots

Mumber of bins on each axis:

e

Minimum bin size:

—

Minimum intensity (0-255):

e

oK Cancel | ShowXxmL |  Hep |
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Judging Significance

g

e Multiple Regression - ArrDelay o[- a3

Multiple Regression - ArrDelay M
Dependent variable: ArrDelay (arrival delay, in minutes)
Independent variables:
DepDelay (departure delay, in minutes)
Distance (in miles)
Flighttum (flight number)
Mumber of observations: 6855029

Standard T
Parameter |Estimate Error Statistic | P-Value
CONSTANT  |-1.14807 0.0126161 -91.0002 |0.0000
DepDelay 1.01912 0.000151961 6706.51 0.0000
Distance -0.00117913 0.0000101326 -116.37 0.0000
FlightNum 0.000028099% |0.00000291625 |9.63564 (0.0000

Analysis of Variance

Source Sum of Sguares | Df Mean Square |F-Ratio P-Value
Model 8.81854E9 3 2.93951E9 15000171.24 | 0.0000
Residual 1.34335E9 6855025 [195.965

Total (Corr.)  [1.01619E10 6855028

R-squared = 86.7805 percent

R-squared (adjusted for d.f.) = 86.7805 percent
Standard Error of Est. = 13.9988

Mean absolute error = 9.34838

Durbin-Watson statistic = 1.63206 (P=0.0000)
Lag 1 residual autocorrelation = 0.18397

< >
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Data Visualization: Violin Plot

-

o

i Violin Plot - duration [ ]

Smoathing method: Intereal width: Orentation: [ Median Motch v Mean Marker
" Bowcar ™ Cosine 47 ﬂ J ﬁ?g " Yertical * Harizontal [ Outlier Syrabols v Display statistics
Violin Plot

Sample size: 272
Awverage: 3.488

Median: 4.000

Standard dewiation: 1.141
Minimum: 1.600
Maximum: 5.100

Range: 3.500

Lower quartile: 2.158
Upper quartile: 4.458

|___| I

0 1 2 3 4 5 6
duration
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Diamond Plot

Box-and-Whisker Plot - waiting time
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Box-and-Whisker Plot

1l .
43

PR I T SRR VAN SRR NN TN THN SN TR SN T TN S TR S SR T S S T T
53 63 73 83 93

waiting time

|
103

2= Statgraphics 18

centurion




Population Pyramid

, Population Pyramid - Male/1000000 & Female/1000000 =x EoR~=
Slice: Wﬂ J ﬂ | .| ““ |‘ | | ’.| |>.|| |c| Hepla}':m Frames per second: lm—j

Population Pyramid - Year=1961

Male/1000000 Female/1000000

85+
80-84
75-79
70-74
65-69
60-64
33-29
50-54
45-49
40-44
35-39
30-34
25-29
20-24
15-19
10-14
5-9
0-4
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Wind Rose

’ Wind Rose Diagram - Wind direction & Wind speed =N =N =
Slice: WﬂJ ﬂ | .| ““ |‘ | | ’.| |>.|| |c| Hepla}':m Frames per second: lm—j

Windrose Diagram - Time=0:00

Wind speed
B Calm
= 1.0-5.0
1 6.0-10.0
110.0-15.0
1 15.0-20.0
1 20.0+

Wind speed
Sample size: M7 S
Average: 4.5
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Demographic Maps
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Equivalence and Noninferiority Tests

* Designed to demonstrate that:
— 2 population means are equivalent; or
— 1 mean is not inferior to the other

 Differs from standard two-sample hypothesis tests
which are designed to demonstrate that 2
population means are different

* May also compare 1 mean against a target value
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Comparison of 2 Means

* Equivalence test

Ho: py - Hp <AL OF py- pp> Ay
Hal AL S - oS Ay

* Inferiority test

Ho: by - 1y <AL
Ha AL S - pyp
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Example: 3 Methods

sk equivalence.sgd o oE@] 22 |
Method & Method B Method C |4
Numeric HNumeric HNumeric
1 823 T45 685
2 T35 a72 T43
3 bEd T8Z g1z
4 758 go4 T75
3 Tel 787 T53
[ 807 T35 B28
T 671 cB5 T68
a8 658 TES T17
8 750 TeG 847
10 777 T70 T35
11 Te0 TES Tez2
12 757 T40 T27
NS M Erz:ess vl
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Analysis Options

— Mull Hppothesiz — Equivalence limitz
" Not equivalent [two-sided) Lower differential:
7 Inferior [less than) -25

" Inferior [greater than) Upper differertial:

— Standard errar 25

* Pool 2 zample variances

" Poal all zample variances Alpha:
" Allow for unequal vaniances 5.0 X
" Use zinstead of t [ Digplay 100[1-2alpha) C.I.

Q. Cancel | Help |
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Two One-Sided Tests (TOST)

Equivalence & Noninferiority Tests - Comparison of Two Independent Sa...| = || = |3

Equivalence & Noninferiority Tests - Comparison of Two Independent Samples *
Sample 1: Method A
Sample 2: Method B
Sample 3: Method C

Sample Statistics

Sample n |Minimum |Maximum |Mean |Std. deviation
Method A |50 |664.0 B44.0 744,76 |46.5586
Method B |50 |672.0 B44.0 752.64 |40.3782
Method C |50 |667.0 892.0 775.68 [49.4981

Equivalence Analysis

Mull hypothesis: Mot equivalent (two-sided)
Lower equivalence differential: -25.0
Upper equivalence differential: 25.0

Comparison Difference |Stnd. error |Lower 95% CL |Upper 95% €L
Method A v Method B -8.38 8.71662 -22.8628 6.09277
Method A v Method C -31.42 2.61017 -47.3782 0.0

Method B v Method C -23.04 9.03378 -38.0411 0.0

Comparison Lower t-value |Upper t-value |Lower P-value |Upper P-value
Method A v Method B 1.90692 -3.8299 0.0297 0.0001
Method A v Method C -0.668043 -5.87087 0.7472 0.0000
Method B v Method C 0.216963 -5.31782 0.4143 0.0000
Comparison Maximum P-value |Conclusion (alpha=5%)

Method A v Method B 0.0297 Equivalence has been demonstrated.
Method A v Method C 0.7472 Equivalence has not been demonstrated.
Method B v Method C 0.4143 Equivalence has not been demonstrated.

Mote: The standard error was estimated by pooling 2 sample variances.

£ >
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Confidence Intervals

Equivalence Test - alpha = 5%

LEL: -25.0 0.0 UEL: 25.0

| : I Method A v Method B

: Method A v Method C

| s Method B v Method C
28 -8 12 32

Difference Between Means
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Process Capabllity Analysis

PROCESS
CAPABILITY
ANALYSIS

Estimating Quality

Neil W. Polhemus
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New SPC Procedures

Attribute capability analysis Statlet (with Bayesian
methods)

Variables capability analysis Statlet (with Johnson
curves)

Multivariate capability analysis
Multivariate statistical tolerance regions
Capability control charts

Sample size determination
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Attribute Capability Analysis Statlet

EE Attribute Capability Analysis =R ==
Parameter: |pro|:u:-rtion of noncanforming items j Mumber of nonconfarming tems: |1 Bayeszian limits: |LI|:.|:.er j Beta prior parameters: Set prior | Update |
Method: S ample size: |300 Solveforn | 350 % 4 | > po [1.0 B Dfiglley s

Posterior Probability Density Function (X=1,n=800,v0=1.0,w0=1.0)
Bayes estimate = 0.00249377 95.0% upper bound = 0.00590864

300 ' ' ' ' ' ' " At upper limit:
- ] DPM=5908.64
- . Yield=99.41%
2L 1 |z=252
u 1 |cpk=0.84
> 200 - SQL=4.02
= C ]
E 150 - E At estimate:
o C ]  |DPM=2493.77
8 C 1 |Yield=99.75%
2 100 - q |z=2.81
C . Cpk=0.94
so 1 [saL=4.31
- . Posterior dist.
u __I 1 1 1 1 1 I__ V=2'0
0 3 6 9 12 15 18 w=800.0
(X'0.001)

proportion of nonconforming items
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Variables Capability Analysis Statlet

i Process Capability Analysis - resistivity o[- ]
Frequency histogram - From: |D To |BDEI.D Clazzes: |20 ﬂ * Sigma limite: | 2.0 ﬂ J ﬂ Two-zided -
Distribution: IR ~|  Addend: [0 Power: 1.0 4| | | |35z ~|tferfs00 % 4] | ]

Capability Plot with Equivalent 3.0 Sigma Limits
Johnson SU Distribution (Shape 1=-3.08608,Location=98.3471,Shape 2=2.2946,Scale=70.0815)

500.0
rZ= L S ] Normality P-Values
i i Shapiro-Wilk:0.0000
20~ /] 7 |Dist. Fit P-Values
B ] K-$:0.9842
5 160 7
8 - 100.98 593.07 ghott-term Indices
S 12 . pk=0.81
g L 1  |DPM=7262.11
@ - .
= 8L - Long-term Indices
i i Ppk=0.84
al b DPM=5737.65
0__I _L_’I7Z 1 1 H-TH\- I:L‘_ I__
0 100 200 300 400 500 600

resistivity
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Multivariate Capability Analysis

99.73% Capability Ellipse

MCpk =1.53
E.D.D. |
280 B
£ 260 B
= B
=
2 i
™ 240 |-
220 B
200 [ 1 ] | | ] |
1.85 1.9 1.95 2 2.05 2.1 2.15
diameter
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Multivariate Tolerance Regions

Multivariate Tolerance Region
95% Confidence; 99% Coverage

strength
2 S
T T

£

210 [ 1 l ] ] ] ] ]
1.9 1.93 1.96 1.99 2.02 2.05 2.08
diameter
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Capability Control Charts

Capability Control Chart for Cpk

1.98 [
1.78 |
1.58 |

=
=8
o

1.38

1.18 a
i 11.10
pegl,
11/1/2016 111172016 1112172016 12/1/2016
Date
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R Interface Enhancements

R - Installaticn and Cenfiguration >

1. Toinstall R, click the ‘download R* link on the B-project website:

2. After inztalling B, enter the path to Bgui.exe in the field below:

|E:"~F'rn:|gram FilezhRAH-3.5.25bin%3865F qui exe Test |

3. Set the magimur time to wait for B o execute a set of commandsz;

120 zeconds

4. Inztall the R packages for the procedures pou wizh to use. After preszing a button, wpe Ciiy to copy and execute
the required commands.

Ligt installed packages |

Inzstall pandoc, rmark down, Ropp,sting | Required by all procedures and for executing scripts.
Install ggplot2 Required to create graphs.
Install zeazonal For =-134RIMA-SEATS Seazonal Adustment.
Install interval lcens For nonparametric analysis of arbitrarily cenzored data.

Inztall trm S nowballC waordecloud,igraph For Test Mining,

Install kMaSS For Multidimenzional Scaling.

[nztall ree For clazzification and regression trees.

k. Cancel Advanced | Help
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Classification Trees - Iris Data

B C:\DocDatalNiris.sgd [~oe|-E-] =
Sepal length Sepal width Petal length Petal width Species
| centimeters centimeters centimeters centimeters type of iris
Numeric Numeric Numeric Numeric Character
1 3.5 1.4 0.2 setosa
2 4.9 3 1.4 0.2 setosa
3 4.7 3.2 1.3 0.2 setosa
4 4.6 3.1 1.5 0.2 setosa
5 5 3.6 1.4 0.2 setosa
6 5.4 3.9 1.7 0.4 setosa
7 4.6 3.4 1.4 0.3 setosa
8 S 3.4 1.5 0.2 setosa
9 4.4 2.9 1.4 0.2 setosa
10 4.9 3.1 1.5 0.1 setosa
11 5.4 3.7 1.5 0.2 setosa
12 4.8 3.4 1.6 0.2 setosa
13 4.8 3 1.4 0.1 setosa
14 4.3 3 1.1 0.1 setosa
15 5.8 B 2.2 0.2 setosa
16 5.7 4. 1.5 0.4 setosa
17 5.4 3. 1.3 0.4 setosa
18 5.1 3. 1.4 0.3 setosa
19 5.7 3. 1.7 0.3 setosa
20 5.1 3. 1.5 0.3 setosa
21 5.4 3. 1.7 0.2 setosa
22 5.1 3. 1.5 0.4 setosa
23 4.6 3. 3 0.2 setosa
24 5.1 3. 1.7 0.5 setosa
25 }.8 _::) 1.9 0.2 setosa
4 4 > MY iis 4 BaC
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Data Input

Classification and Regression Trees

Sepal length o
Sepal width DependentVéllabIe.
Petal lenagth > ’Spemes
Petal width

S ot

Pﬁslc = Categorical Factors:
Cost I\

Quantitative Factors:

I\ Sepal length
Sepal width

Petal lenagth

Petal width

[wWeights:)

=l

[Select:)

[ Sort column names

(1] 8 | Cancel | Delete | Transform...l Help
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Analysis Options

CART Options

Type of Tree Training Set

* Classification o Al rows

" Regression " First half of rows
" First

Partitioning |1 50 [oWs

Smallest allowed node size:

,wi
Minimum observations in each child: R Tree Plot
|57 Font size:
Minimum within-node deviance to split ‘07’57

|D.D1 |v abbreviate labels
|3 letters

" Every other row

Pruning
* None
" Specify number of leaves

" Crossvalidate

MNumber of leaves:

T

oK Cancel | Help |
2= Statgraphics 18
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Analysis Summary

B Classification and Regression Trees - Species =N = =
Classification and Regression Trees
d<{-read.csv("C:"\\\\Users " "~NEIL™1.STaAx\"AppData~~“Local“~\“\Tempi\s\data.csv",dec=".",sep="," ,stringsAsFactors=TRUE)

setwd ("C:\\Users™“NEIL™1.5TANAppData~sLocal “\\Temp~\")
library("tree")
treefit=tree(Species™Sepal.length+Sepal .width+Petal.length+Petal .width,control=tree.control (nobs=150,mincut=5,minsize=10,minc

)

summary (treefit)

##

## Classification tree:

## tree(formula = Species ™ Sepal.length + Sepal.width + Petal.length +
## Petal.width, data = d, control = tree.control(nobs = 150,

## mincut = 5, minsize = 10, mindev = 0.01))

## Variables actually used in tree construction:

## [1] "Petal.length" "Petal.width" "Sepal.length"

## Number of terminal nodes: 6

## Residual mean deviance: 0.1253 = 18.05 ~/ 144

## Misclassification error rate: 0.02667 = 4 ~ 150

plot(treefit)
text (treefit,pretty=3,cex=0.75)

p<-prune.tree(treefit)

write.table(treefitSframe,file="C:\\Users™\NEIL™1.5TANNAppDatasxsLocal~“\Tempi\~frame.csv" ,sep=",")
write.table(treefitSwhere,file="C:\\Users™"~NEIL™1.STA\AppData’sLocal\\Temp\“where.csv" ,sep="," ,row.names=FALSE)
write.table(chind(p$size,pSdev,pSk).,file="C:"\\Users\"\NEIL™1.3TA\AppData~~Local\“Temp ~prune.csv'",sep="," ,row.names=FALSE)

The StatAdvisor
The output above shows the results of instructing the “tree” package in R to construct a classification tree to predict the values

of Species. Use the Analysis Options dialog box to control how large a tree is created.

< >
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Tree Diagram

Petal.length =245
I

Petal.width = 1.75

setosa

Petal.lenq;th <495 F’etal.lenq;th <49

’ 1
S?pal.lenbth - 5.?5 virginica virginica

versicolor versicolor virginica
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Tree Diagram

Node Probabilities

Node |Label Size | yprob.setosa yprob.versicolor yprob.virginica
1 Petal.length 150 ]0.333333 0.333333 0.333333
2 <leaf= 50 1.0 0.0 0.0
3 Petal.width 100 (0.0 05 05
4 Petal length 54 0.0 0.907407 0.0925926
5 Sepal.length 48 0.0 0.979167 0.0208333
6 <leaf= 5 0.0 0.8 0.2
7 <leaf= 43 0.0 1.0 0.0
8 <leaf= 6 0.0 0.333333 0.666667
9 Petal.length 46 0.0 0.0217391 0.978261
10 <leaf> 6 0.0 0.166667 0.833333
11 <leaf> 40 0.0 0.0 1.0

The StatAdvisor

This table shows the probability distribution for Species at each ofthe nodes in the tree. The probabilities are based on the

number of members of the training set that reach the node.
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Installation Changes

* Online registration program for attaching user
email to serial number

 Activation no longer requires administrative rights

« New deactivation option for moving license to
different machine
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register.statgraphics.com

2= Statgraphics 18

y Statgraphics Technologies, Inc
ht 1

This program is

e o ol e Version 18 Registration
Program

TRIAL PERIOD
REGISTERED SERIAL NUMBERS
ACTIVATIONS

ASSOCIATED SITE LICENSES
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Network Management Program

35 Statgraphics Network Management Program X

Serial number: Product key:
Organization:
Administrator e-mail address:

License directory:
‘C:\SGC18 license files Browse

Status: NOT ACTIVATED Activate ‘

Manual activation code (if automatic activation fails):

Activate manually ‘

Total number of seats:
Seats in use or checked out:

Number of seats checked out:

‘ Troubleshoot ‘ Exit
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More Information

« Recorded webinar will be posted at:

www.statgraphics.com/webinars

* \ersion 18 videos are available at:

www.statgraphics.com/instructional-videos
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