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Multivariate Statistical Methods

The simultaneous observation and analysis of more than one response
variable.

*Primary Uses
1. Data reduction or structural simplification
2. Sorting and grouping
3. Investigation of the dependence among variables
4. Prediction
5. Hypothesis construction and testing

*Johnson and Wichern, Applied Multivariate Statistical Analysis
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Methods

 Correspondence Analysis
= Example: research funding proposals

« Multiple Correspondence Analysis
» Example: survey questions

- Multivariate Analysis of Variance (MANOVA)
= Example: designed experiment with 3 responses

- Partial Least Squares (PLS)
s Example: stock portfolio
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1. Correspondence Analysis

- Similar to principal component analysis, except
that it applies to categorical data.

- Traditionally applied to contingency tables.

- Creates a map in a low dimensional space that
provides insights into the relationships between
row and column categories.
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Sample Data (funding.sgd)

ﬁc:\Webinaﬂfunding.sgd E EX
Subject i E c L E T -
1 |Gealogy E 19 39 14 10 u]
2 Biochemistry 1 2 13 1 12 1
3 Chemistry f 25 49 21 29 o
4 Zoology 3 15 41 35 26 o
5 FPhysics 10 22 47 2 26 1
[ Engineering 3 11 25 15 g 1
7 Hicrokbiology 1 1] 14 5 11 1
g Botany ] 1z 34 17 23 1
9 Statistics 2 5 11 E: 7 o
10 Mathematics 2 11 37 =3 20 1
11 Nuseumns 4 1= 11 13 7
iz Math Sciences 4 la 45 1z 27
M 4 b b funding 4B C [4]

796 research proposals submitted to a research agency.
A-E = funding level (A=most funded; D=least funded; E=not funded).

Source: Correspondence Analysis in Practice by Michael Greenacre.
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Contingency Table

Caontingency Tables
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Mosaic Plot - Row Profiles
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Mosaic Plot - Column Profiles
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Chi-Square Test of Independence

Tests of Independence

Tesi Statistic | D | P-Falue
Chi-5quare (63972 |36 [0.0017
Warning: zome expected cell counts < 3.

1’ ZZ( i

=1 j=1 J

A small P-value (large X?) indicates a dependency between the row and
column classifications.
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Correspondence Analysis - Data Input

Correspondence Analysis

Subject —Data

'g' ™ Untabulated [Obzervations]
C Fow wariable:

D

E >

ki
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™
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Analysis Options

Correspondence Analysis Options
Murnber of Dimensions to Extrack:
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Contingency Table

Correspondence Analysis

Contingency Table

L |B > v |E TOTAL
Greology 3019 |3% |14 |10 &5
1
i
3

Biocherastry
Cherrastry 25 (49 |21 |29 (150
Zoology 12 (41 |35 |26 [120
Flosics o (22 (47 |9 26 (114

Engineering |3 |11 |25 |15 |34 |&%
Micwobiology |1 |6 |14 |5 |11 |37
Botany 0 (12 (34 [17 |23 |26
Statistics 2 5 (it |4 |7 |
Mathewatics |2 |11 |37 & |20 |7%

TOTAL 21 (145 |510 (129 195 |79
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Row and Column Profiles

Row and Column Profiles
Fow Profiles
A B C D E MASS

Geology (.035 0224 (0430 (0165 (0118 (0107
Biochemistry 0034 0060 (0448 |0.034 (0414 |0.036
Chemistry 0.046 0192 0377 (0162 (0223 (0.163
Zoology 0.025 0125 (0342 0292 (0217 (0151
Phy=ics 0.088 0193 (0412 (0079 (0228 (0143
Enpinsering 0.034 0125 (0284 0170 (0386 (0111
Microbiology | 0.027 0162 |0378 0133 (0297 [0.046
Botany 0.000 0140 (0395 |0.198 [0267 (0.108
Statistics 0.069 0172 0379 |0138 (0241 |0.036
MMathematics  [0.026 0141 (0474 (0103 (0236 (0008
MASS 0.039 0161 (0380 0162 (0249

Column Profiles

A E C D E WASRS

Geology (.097 0148 (0126 (0109 (0031 (0107
Biochemistry  [0.032 0016 (0042 |0008 (0061 |[0.036
Chemiztry 0194 0195 (0138 0163 (0146 (0.163
Zpology 0.097 0117 (0132 0271 (0131 (0151
Physics 0323 0172 10132 |0.070 (0131 (0143
Engineering 0.097 0086 (0081 0116 (0172 (0111
Microbiology  |0.032 0047 0045 |0.039 (0056 |[0.046
Eotany 0.000 0094 10110 0132 (0116 (0108
Statistics 0.063 0039 (0035 |0031 (0033 [0.036
MMathematics  [0.063 0086 (0119 (0062 (0101 (0098
MIASS 0.039 0161 (0389 0162 (0249
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Inertia and Chi-Squared Decomposition

Inertia and Chi-Square Decomposition

Singular Chi- Cumulative
Dimension | Falue Inerfia | Square  |Percemiage |Perceniage Hisiogram
1 0.1978 |0.0391 ([31.1368 |47.1973 47.1973 FERISSssssssses
] 0.1743  |0.0304 (241831 |36.6569 83.8542 FEEEEsssmss
3 0.1043  |0.010% ([8.6519 13.1146 96.9633 FEEE
4 0.0501 |0.0025 |[1.9997 3.0312 100 ooy ®
TOTAL 0.0829 163.971

Chi-Square column shows the contribution of each dimension to the chi-
square statistic.

Inertia measures the amount of variability along a principal dimension
(equals chi-square divided by sample size).
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Correspondence Map - Columns

Correspondence Map
columns: principal
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Correspondence Map - Rows

Correspondence Map
rows: principal

oe1fE .- T

0.41 mBiochemistry 1
. sEngineering
£0.21 -
T N
s Wiz,
= B s sBotany ]
5Uﬂ1 Physics wialisiigs

s hemistry sZoology
0.19 -
mGeokogy
.39 - . | Id'u'll.llselumls . -

1 | 1 1 1 1 |
.39 0.19 0.01 0.21 0.41 0.61
Dimension 1
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Correspondence Map - Both

Correspondence Map
rows: principal, columns: principal

1 1 T T | — 1 1 T 1 ]
I Y i
0.7+ ]
E 0.4 _ sBiochemistry _
© - sE sEngineering 1
c
W i i
£ 01 icrebiology -
a | ﬁ%ﬂgﬂmﬁlw |
WSIC .
| mA hemistry IZ-::?'IO;W )
0.2 =8 ]
B mseplogy 4
i sMuseums J
05+ ., b
0.5 0.2 0.1 0.4 0.7 1

Dimension 1
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Uniwin Plus - Additional Output

Représentation Simultanée
Symboles proportionnels aux cosinus carrés

0.49
: @Biochemistry
028 Et“gmmg ......... G;. ........................................................................................................................
° | ]
> ; ;
= ]
0 ;
on H
8 5
5= :
g H $Microbiplogy
— \ 1
U R oo e e e B P e B S S S P S S P S P e P S P e e P r e e R S r e e e re e T T ITTRUIEUNEEUNERIEE NN RN R RS NEFU TSRS GRE SR SRR NSRS R AP E Y
~ : : + Mathematics
© @Botany '
= :
= ; -
8 #Statistics @hysics
Q. oC
g #Chemistry . oA
@ @Coology E : i
013 feeoeee- .) ------------------------------------------------------------
; : ® :
@Geology
0.33 L
-043 019 104 028 0.31

0.
Composante 1 - Inertie: 47.2%

Size of point symbols scaled by the squared cosines, which are related to the
quality of the projection.
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2. Multiple Correspondence Analysis

« Deals with the associations within one set of
variables

» The goal is to understand how strongly and in
what way the variables are related



R
Sample Data (survey.sgd)

ﬁ ChDocDataléHold\survey.sged =] -3-] 22
21 Q2 Q3 24q C e ul
country  gender wArital
status
1 H L) W D ! ma
2 ) H H w D il ma
3 ? H H W o M ma
4 ? ? ? ? D F =1
5 2 2 2 2 D F =i
6 r H L) T D ! ma
7 2 H H 2 D n ma
8 ? ? W ? D F =1
9 1) H H w D F b {d=1
10 ? H H ? o H ma
(4 4 » M survey 4 B 4 C

3,418 respondents answered 4 questions regarding women in the workplace.
4 possible responses to each question, coded as: W, w, H, or ?

Source: Correspondence Analysis in Practice by Michael Greenacre.
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Data Input

Multiple Correspondence Analysis
312 Colurnns:
L3 ) -
04 |L 02
C Q3
£ 04
M G
[Caunts:]
[Select:)
[T Sort column names
k., Cancel | Delete | Transfarm... Help
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Analysis Options

-

Multiple Carrespondence Anﬁis Options @

Mumber of Dimenzions to Extract: | n I

B
— Supplementary Points

Hel
Last I'I columns i

— Analyze

Cancel

* |ndicatar matrix

™ Burt matrix




Indicator Matrix

[= =]

Multiple Correspondence Analysis
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Burt Table

Eurt Table
Ql? [QIH [QLW [Qlw [Q27 [Q2H [Q2W |[Q2w |Q37 |[Q3H |Q3W [Q3w [Q47 [Q4H [Q4W [Qdw

ol 382 |0 0 0 196|108 |1 57 |204 |55 7 T ETEE 51 43
QLH |0 79 0 0 0 72 1 & 0 81 1 17 |6 38 14 21
QLW |0 0 2501 |0 91 1131|172 [1107 |91 [345 [355 [1710 [157 |40 1766 | 538
Qlw  |D 0 0 476 |3 335 |7 123 |18 [181 |16 261 |38 |17 128|293
Q27 196 |0 3] 5 292 |0 0 0 229 |4 9 0 [203 o 62 27
C2H |08 |72 1151 |335 |0 1645 |O 0 g0 [573 |24 989|186 |84 760 |&l6
2w |1 1 172 |7 0 0 181 |D 2 4 127 |48 1 0 165 |15
2w |57 |6 1107 [129 |0 0 0 1299 |22 |6l 219|997 |75 |13 972|239
37 (204 |0 9] 18 |22% |0 2 22 [313 |0 0 0 234 |D 49 30
C3H |35 |61 345 181 |4 573 |4 61 0 42 |0 0 g1 |73 202 |26
QAW |7 1 355 16 |9 24 127|217 |O 0 379 |0 4 1 360 |14
Cawe |96 |17 1710|261 |50 DEe (48 297 |0 0 0 2024 |14 |23 1348 | 567
Q47 |264 & 157 |38 205 |18 |1 75 |234 |81 4 146  |465 |0 0 0
Q4H |2 38 40 17 |0 54 0 13 |o 73 1 23 |0 a7 0 0
Q4 (51 |14 1766 |128 |62 760|165  |972 |49 |202  |[3s0 1348 |0 0 1959 |0
Qdwe |45 |21 538|293 |27 §16 |15 239 |30 |28 |14 567 |0 0 0 297




Inertia and Chi-Square Decompositon

. |

Inertia and Chi-Square Decomposition

atmgular Chi- Cumulatve
Ihmension Falue mertia Sgquare Peyeentage | Percentage Histagram
1 0.2327 06234 (24726304 (231120 23.1120 Heperkperkokok
2 0.7164 05132 |[701s.5099 17.10&62 40 2188 Hekerhkeokok
3 06033 03847 |[4986.1386 12.1586 523754 e
4 0.5544 03074 (42022549 10.248% Bd.a223 e
5 0.4865 0.217%7a 28751574 72537 A 8755 Herkeok
& 0.4261 01815 |[2421.7591 &.0507 159266 ek
7 0.405% 0.lad4s 223277962 (54925 214191 ok
2 0.3782 0.1430 [1255.0782 [4.7666 26,1857 ok
3 03892 01383 [18&3.72876 (45441 0 .7297 e
10 0.3371 0.1137 |[1553.9042 (37285 24 5183 e
11 0.3170 0.1005 (13737982 (33494 278877 ek
12 0.252% 00840 |[274 5848 2.1323 100.0000 #*
TOTAL 3.0000  (4101&.000
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Correspondence Map

Correspondence Map
columns: principal

34 - - T 1]
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Uniwin Plus - Additional Output

X
Options Libellés Zoom Imprimer Copier Enregistrer Fenétre Suite
= @) | e | 1 | |||
Rapports et Graphiques = | =] 3
Rapport ACM 1 | 2 | 3 4 s 6 | 7 8 9 10 1 | 12 A B
= U ait:__|
¢ Lablgaudecaningarice 2 | RESULTATS COLONNES POUR LE FACTEUR: 1 [
- Tableau de contingenc 3
- Tableau des inerties 4 | COLONNE CONTINGENCE MARGE DIST ORIG COORDON. CONTRB. cos"2 COS*2 CUM. VAL TEST |
[)-Résultats colonnes 5 [a12 | 1 362 0.02648 8.44199 -2.36607 021378 066315 066315 -47.60222
L iy 6 |n 2 79 0.00578 42.26582 0.23246 0.00045 0.00128 0.00128 2.09012
B ity 7w 3 2501 018293 0.366655 029639 0.02318 023958 023958 28.61226
! 8 |w 4 476 0.03482 6.18067 020355 0.00208 0.00670 0.00670 478610
- Axe factoriel 3 9 |az2 s 292 0.02126 10.70548 272664 0.23069 0.69957 0.69957 4889185
- Contributions totales de: 10 |H 6 1645 012039 1.07655 0.14009 0.00341 001823 0.01823 7.89253
--Valeurs tests colonnes ¢ " w 7 . - 7t — 0.01881 8.01719
- Coordonnées colonnes 12w 8 m Graphlque 0.07806 16.33155
Col deb A 13| 032 s 0.74269 -50.37617
Coeuie g b sl e 10 Valeurs test des colonnes A [ o.00214 2.70639
- Distances a l'origine co 15 |w 1 ' 2 s 0.03367 10.72546
s i s pour l'axe factoriel : 1 el ]
17| Qa2 13 20 063423 4655264
18 |H 14 0.00246 2.89746
19 |w 15 0.17860 2470372
20 |w 16 0.01607 7.40933
51 3778 |--
22| 17
2 B
24 w
25 5 2519 |-
26 o
| *27- | <
28 =
= 1259 |-
30
3 |
32
= 0.00
34 o v oo - o - o
= e L e SR AR S S S e S e
= Numeéros des colonnes v
ae | < >
29
Ui v
< > % Rapport Explorateur/ | 7 >

Identification activée Pas de zoom NUM

Test values greater than 3 indicate columns that are important to the analysis.
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3. Multivariate Analysis of Variance
(MANOVA)

- Extends univariate ANOVA to the case of
multiple dependent variables.

- Tests hypotheses concerning a vector of means:

Hy,
Hy,

:qu
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Example: Desighed Experiment with
Multiple Response Variables

B8 C:\Program Files\Statgraphics\STATGRAPHICS Centurion XVLIN\Data\film.sgd [ |[-E]| 2=
Rate of | Amount of Tear — ity | I© Source: Johnson and
extru=sion additive resistance . o
Wichern, Applied
1 -10 B 6.5 9.5 4.4 Multivariate
2 -10 1 6.2 9.9 6.4 o g .
— - — — - Statistical Analysis
4 -10 1 6.5 9.6 1.1
5 -10 1 6.5 9.2 0.8
6 -10 1.5 6.9 9.1 5.7
7 -10 1.5 7.2 10 2
8 -10 1.5 6.9 9.9 3.9
9 -10 1.5 6.1 9.5 1.9
10 -10 1.5 6.3 9.4 5.7
11 10 1 6.7 9.1 2.8
12 10 1 6.6 9.3 1.1
13 10 1 7.2 8.3 3.8
14 10 1 7.1 5.4 1.6
15 10 1 6.8 8.5 3.4
16 10 1.5 7.1 9.2 8.4
17 10 1.3 7 5.8 5.2
18 10 1.5 7.2 9.7 6.9
19 10 1.5 7.5 10.1 2.7
20 10 1.3 7.6 5.2 1.5
4 4 b b fim B C 4]




-
Why use MANOVA?

- Avoids inflation of the Type I error which occurs
when testing each dependent variable
separately.

» Occasionally detects dependencies that would
not be detected otherwise.

- Most effective when response variables are
moderately correlated (0.4-0.7).

- Good approach to analyzing repeated measures
designs.
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GLM: Data Input

General Linear Models

Riate of extrusion Dependent ¥ ariables;

Amount of additive
Tear resistance I\‘ Tear resistance "
Gloss lozs

Opacity Qpacity s

Categarical Factors:

’ Fate of extruzion -
Arnount of additive

Cluantitative Factors:

™ *

[\feights:]

™

[Seleck]

[ Sort column names

] I Cancel | Delete | Tranzform... Help
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GLM: Model Specification

GLM Model Specification
Factors: Effects: Fandom factars:
A:Rate of extrusion — A& - Mra [TH
B:Amount of additive ’ B e [T o
AT [Hce[EE
Crozs: ro Mo
= e IR
i rF ICs
Mest: TG 7
rH Cu
C i v
EY ry Cw
J e ITH
e
- W [Tz
k. | Cancel | Enter Delete | Help |




e —:

GLM - Univariate Analyses

General Linear Models

Number of dependent variables: 3

Number of categorical factors: 2
A=Rate of extrusion
B=Amount of additive

Number of quantitative factors: 0

Analysis of Variance for Tear resistance

Source Sum of Squares | Df | Mean Square | F-Rativ | P-Value
hodel 23015 3 0.833833 1.36 0.0023
Residual 1.764 16 [0.11023
Total (Corr.) | 4.2633 19

Tvpe Il Sums of Squares
Source Sum of Squares  |Df | Mean Square |F-Rafio |P-Value
Rate of extrusion 1.7405 1 1.7405 15.79 0.0:011
Amount of additive 0.7605 1 0.7603 6.90 0.0133
Rate of extrusion® Amount of additive 0.0005 1 0.0005 0.00 0.2471
Residual 1.764 16 [0.11023
Total (corrected) 42635 19
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GLM: Analysis Options

General Linear Models Options

-

(5]
Sums of Squares Digplay: Box-Cox Transformation
: - Power [Lambdal:
 Typel ITear resistance _I = Cancel |
* Typelll v Constant in Modsl I :
¥ Include MANDYA, Shift [Lambda2) Help |
oo
Factar: |Rate of extrusion -
I _I [ Optimize
Factar levels [drag tao change arder):
-10
10
Factor: Error Term:
Autormatic
B MHone
A%B Reszsidual
A
B
AR
Selections:
A - Automatic -
B - Automatic
AB - Automatic
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GLM: Analysis Summary

Adds MANOVA tests for each effect. Based on sums of
squares and cross-product matrices for the hypothesis H
(no effect) and the error E.

MANOVAfor A

Wilke' lambda = 0.381838 F =7.33427 P-value = 0.00303404

Pillai trace =0.618142 F =7.55427 P-value =0.00303404
Hotelling-Lawley trace = 1.61877 F=7.33427 P-value=0.00303404
Roy's greatest root = 1.61877 s=1 m=03 n=6.0

Hypothesis Matrix H
Tear resisiance | Gloss Opacity
Tear resistance | 1.7403 -1.5045 | 0.8535
Gloss -1.5045 130035 [-0.7395
Opacity 0.3333 -0.7395  [0.4203
Error Matrix E
Tear resistance | Gloss | Opacify
Tear resistance | 1.764 0.02 307
Gloss 0.02 2628 |-0552

Opacity 3.07 0552 [64.924
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GLM: Test of Interaction

MANOVA for A*B
Wilks' lammbda = 0777106 F= 133852 P-wale = 0301782

Pillai trace = 0222894 F=1 3533852 P-vahe = 01301782
Hotelling-Lawley trace = 0288828 F=13533852 P-vahe =0301782
Fov's sreatest root = 03865828 s=1 m=05 n=4a.0

Hypothesis Matnx H

Tear resistance loss Choaaiy
Tear resistance 0.0005 0.01&5 (00445
=loss 0.0las 0.5445 |1.4685
Opacity 0.0445 146285 |3.2a05

Ermor Matnx E

Tear resistance loss Chaaesty
Tear resistance 1764 0.0z -3.07
=loss 0.0z 2628 -0.552
Opacity -3.07 0552 |[84.924




.
Wilk’s lambda

Compares the between groups covariance matrix
to the within groups covariance matrix:

.||
\£+H\

A

Extends the univariate F tests to handle
multivariate hypotheses (that all level means are
equal for each of the response variables).
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4. PLS (Partial Least Squares)

PLS is a procedure for finding the relationship
between two matrices: a set of predictor variables

X and a set of response variables Y.

Y=XB+E

Unlike Multiple Regression, the number of
observations n may be less than the number of

predictor variables p.
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Basic Process

Looks for latent variables (combinations of the
X’s) that explain a large proportion of the variance

in the Y’s.

Requires selecting ¢ components where ¢ < n.
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Example (plsstocks.sgd

n = 17 common stocks

g =

ﬁ stockmetrics.sgd EI 3
Ticker Company Sector Industry P/E Fwd P/E PEG P/5
1 AARPL Apple Inc. Technology Personal Comput 9.730 8.610 0.510 2.450 3.
2 CAT Caterpillar Ind¢Industrial GoocFarm & Construcl0.0S%0 9.130 0.720 0.850 3.
3 CRR CARBO Ceramics Basic Material:s0il & Gas Equip19.170 15.740 1.5920 3.150 2.
4 C8X CSX Corp. Services Railroads 13.520 11.500 1.1&0 2.100 2.
5 Vs CVS Caremark CcServices Drug Stores 17.940 12.370 1.340 0.550 1.
6 FCX Freeport-McMoRz Basic Materials Copper 10.150 6.770 3.380 1.710 1.
T GE General ElectriIndustrial GeoocDiversified Maclé.600 12,480 1.470 1.620 1.
8 GF0G Google Inc. Technology Internet Inforn24.670 14,980 1.670 5.260 3.
9 HAL Halliburton ConBasic Material:s0il & Gas Equipl4.360 10.130 0.880 1.310 2.
10 HOF Honeywell InterIndustrial GoocDiversified Mac20.05%0 13.510 1.5%30 1.540 4.
11 MDT Medtronic, Inc.Healthcare Medical Appliar14.270 12.120 2,120 2,890 2.
12 ORCL Oracle Corporat Technology Application Sofl5.070 11.0&0 1.410 4.110 3.
13 PG Procter & Gamb]Consumer Goods Personal Producl$.520 17.820 2.420 2,550 3.
14 SLB Schlumberger LiBasic Material:s0il & Gas Equipls.230 12.510 1.070 2,330 2.
15 STK Stryker Corp. Healthcare Medical Appliar19.270 13.870 2,130 2,850 2.
16 T ATET, Inc. Technology Telecom Service 30.730 13.750 5.310 1.610 2.
17 WEC Wells Farge & (Financial Money Center Bz 10.930 9.4530 1.200 4,020 1.
[[4 4 » M| stockmetrics 4B 4 C

Source: finviz.com
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Variables

« Y: percent change in stock price between April 4,
2013 and January 8, 2014.

» X: collection of metrics obtained on April 4,
2013.

Goal: To develop a model that will predict the
change in the stock price over the subsequent 8
months based upon the metrics available on
April 4.



EEEEEEEE—————————
Data Input Dialog Box

I )

Partial Least Squares @
Ticker *  Dependent ¥ ariables:
g::umtpan_l,l r o
ectar ain -
[zt \L
F/E
Fwd P/E E
FPEG
PS5 i
E::'E | Independent W ariables:
FPayout R atio Shda200 -
EFS I\\ B2 Law 5
EPS this Beta =
EPS nextY Payout B atio
EPS past 5 Prafit b
EPS next 57 Perf wWeek
Sales past 5 Pert “Y'ear
EFs 0/0 W alatility b
Sales 00 RSl
Inzider Ovan fram Open
[zt Oy =
Inst Trans
Flaat Shart Al [Select]
Shiart B ati; r\

[~ Sort column names

k. I Cancel | Delete | Tranzform... Help

n = 17 samples, p = 26 predictor variables
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Analysis Options

' PLS Options )|

Murmber af components; ] I
10

Cancel

—Walidation Methad
i Mone

Help

f* Leave out one at a time

" Leave out every I2 th

" Leave out blocks of I2

i Usze non-selected cases

Specify:
« maximum number of components to extract
» validation method used to help select model



A,
Selecting Number of Components

Independent and Dependent Variables

% Variation | Cumulative 26 | 26 Variation | Cwmulative 22 | Average Prediction
Componeni in X of X in¥ of ¥ R-Squared
1 220154 220154 62.35233 62.3233 0.0
2 19.31 41.3254 18.9418 81.4673 0.0
3 6.57748 47.9029 11.0395 02.5060 0.0
4 122584 60.1612 1.7923 042002 550479
5 8.42438 68.3836 1.25669 05.3339 48.9511
6 8.08354 775711 0.776974 06.3328 50.6793
7 4356788 §2.139 1.00186 07.4247 44203
8 5.34263 874816 0.867377 082021 0.0
o 1.38191 89.3636 1.03079 99.3229 0.0
10 216042 01.524 0280123 99.603 0.0

Average Prediction R-Squared measures how well the model predicts the
observations that were withheld from the fit.
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Model Comparison Plot

Model Comparison Plot
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Final Model
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Factor Plot

PLS Factor Scores Plot
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Component Weights Plot
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Residual Analysis

Predirtions and REeziduals

Standardized
Fow Crain FPredisted | Residual Fasidual
1 2671 |26987 -0.258287  |-0.107928
2 403 336088 0722116 0.287337
3 2681 2282279 -2.21793 -0.825482
q laas (1223686 -1.588A1 -0.488245
5 27825 |28.5082 -0.5581391 -0.188134
) 118 113349 0.4a5082 0.151451
7 1789 153021 2587391 1.01:82]
b 4244 1413354 1.10455 0412314
9 23897 12486278 -0es7iEE |-0.251198
10 2187 |20252 141798 0445329
11 300 24 5337 538831 166875
12 la38 14284 1.51a04 0.533856
13 327 102702 -1ae0ils -241174
14 1751 16291 121902 0.399293
15 1789 157985 203345 0677537
15 208 |-B41592 |0335916 0.17107%&
17 2434 | 282977 -3.95787 -1.29128
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More Information

Statgraphics Centurion: www.statgraphics.com

Uniwin Plus: www.statgraphics.fr or www.sigmaplus.fr

Or send e-mail to info@statgraphics.com
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