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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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Data set: U.S. Demographics

-

ﬁ us_state_data.sgd EI £

) Income T Urban Population Hon-English . U loyment [ &

State Education lif.ap:'l_t'.f:l'”3 Percentage Dl:::lsit:f Lang'l.:lgage Median Age Em;ati 1

% completing 2011 deollars 2000 census S _square percentage YEars 2012
college mile
1 Al abama I.'ZD_‘.U 34879 55.4 B87.6 0.7 35.8 7.3
2 Alaska 27.2 456635 65.7 1.1 2.4 32.4 7.0
3 Arizona 26.4 35061 88.2 45.2 5.6 34,2 8.3
4 Arkansas 19.46 33739 52.4 51.3 1.1 36 7.3
5 California 30.2 43646 94.35 217.1 9.6 33.3 10.5
6 Colorado 36.3 44053 4.3 41.5 3.4 34.3 g.0
7 Connecticut 35.7 575901 87.7 702.9 4.4 37.4 8.4
g Delaware 28.0 41445 80.0 401.1 1.8 36 7.1
9 Florida 26.0 39633 89.3 295, 4 5.9 38.7 8.6
10 Georgia 27.5 35979 71.7 141.4 2.4 33.4 3.0
11 Hawaii 28.5 42925 91.% 188.86 6.9 36.2 5.8
12 Idaho 24.%8 32881 66.4 15.8 2.0 33.2 7.1
13 Illincis 30.7 43721 87.8 225.4 4.7 34.7 8.9
14 Indiana 22.7 35689 70.8 169.5 1.3 35.2 8.4
15 Iowa 24.9 41155 61.1 52.4 1.2 36.6 5.2
16 Hanzas 29.7 40883 71.4 32.9 2.1 35.2 5.7
17 Kentucky 20.8 33988 535.7 101.7 0.7 35.9 8.2
15 Louisiana 21.1 38549 72.7 102.6 1.7 34 6.4
15 Maine 27.1 38299 40.2 41.3 1.4 38.6 7.3
20 Maryland 36.1 50633 6.1 541.9 2.4 36 6.5
21 Massachusetts 38.7 53471 91.4 809.8 4.7 36.3 6.7
22 Michigan 25.3 36264 74.7 175.0 1.7 35.3 9.1
el uz_state data 4 B 4 C [4]
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Variables

- Education: percent completing college

« Income per Capita: in 2011 dollars

- Urban Percentage: percent living in urban areas
- Population Density: people per square mile

- Non-English Language: percent that don’t speak English
« Median Age: in years

- Unemployment Rate: for 2012

» Percent Female: of general population

« Crime Rate: violent crimes per 100,000

» Manufacturing: % of GDP

« Infant Mortality: 2006

» Poverty Rate: percentage below poverty level

» Election 2012: results of 2012 presidential election (Obama or Romney)



Urban Percentage

Urban Percentage

. 65.0
75.0
85.0

B 95.0




Percent Female




Poverty Rate




IE—————————\
Star Glyphs

Education

Poverty rate Income per Capita

Infant Mortality Urban Percentage

Manufacturing

Population Density

Crime rate Hon-Enaglish Language

Percent Female Median Age

Unemployment rate
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Data Input

Star Glyphs and Sunray Plots L} [E3m]
Education L
Income per Capita I\\ E ducation -
Urban Percentage [ncome per Capita
Paopulation D engity Urban Percentage
Mon-English Language Population Density
b edian Age Mon-English Language
Urnemployment rate tedian Age
Percent Female Unemployment rate
Crirne rate Percent Fernale
b anufacturing Crime rate
[nfant kortality b anufacturing
Paoverty rate [nfarnt b oartaliby
Election 2012 Poverty rate
[Group Codes:)
[Glvph Labels:)
F State
[Select:]
[T Sort column names
Ok, Cancel | Delete | Tranzfarm... Help
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Cluster Analysis

Method for assigning objects to groups so that
objects in the same group are more similar to
each other than they are to objects in other
groups.

Some questions:
1. How many natural groups are there?
2. Which objects belong to each group?
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Data Input

Cluster Analysis

E ducation

Income per Capita
IUrban Percentage
Fopulation Density
MHon-English Language
Median foe
remployment rate
Percent Female
Crime rate

M anufacturnng
[nfant b artality
Foverty rate

Education

Inzome per Capita
Utban Percentage
Population Denszity
Mon-English Language
Median Age
nemployment rate
Percent Female
Crimne rate

b anufacturing
Infant kartality

Election 2012 Povwverty rate
[Foint Labels:)
’ State
[Select:)
[ Sort column names
k. Cancel | Delete | Tranzfarm... Help
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Analysis Options

Cluster Analysis Options (3]
— Methad — Distance Metic———— 0k I
" hearest Weighbor " Squared Euclidean Cancel
" Furthest Meighbor " Euclidean
Seeds...
" Centroid " City Block
: Help
£ Median — Cluster
rl
Group Average % Observations

" wWard

AL " Warisbles
" kMeans

Mumber of Clusters: v Standardize

o




Dendrogram - Nearest Neighbor

Dendrogram
Nearest Neighbor Method,Squared Euclidean
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Dendrogram
Furthest Neighbor Method,Squared Euclidean
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Agglomeration Distance Plot

Agglomeration Distance Plot
Furthest Neighbor Method,Squared Euclidean
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Dendrogram
Furthest Neighbor Method,Squared Euclidean
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Save Cluster Numbers

Save Results Options

—Save — Target Yariables ———— 0K

v Cluzter Mumbers II:LLI STHLMS
Cancel

[T Distance b atrix IDSTM.i‘-.T
Help

— Datazhest—

"
=

AN ITITID

e N e e B e Ba e Ra e B0
=== " To MmO m
N—CKE-&'E—!U’JID"UDZ

[T Autozave ¥ Save comments
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Method of k-Means

1. Starts with a set of typical objects (seeds) for
each cluster.

2. Each object is assigned to group with nearest
seed.

Centroids of groups are computed.

4. Objects are assigned to different groups if
nearer to a different centroid.

5. Steps 3 and 4 are repeated until no change.

E
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Method of k-Means

Cluster Analysis Options [
tethiod Diztance Metnc 0K
(" Mearest Meighbor {+ Squared Euclidean Cancel
(" Furthest Meighbor { " Euclidean

_ _ Seeds..
(" Centroid (" City Black
: Help
~
ez Chaster
~
iroup Average * [Obszervations
{7 wWard'
s (" Wariables
¢ k-Means
Murber of Clusters: v Standardize
|4




Seed Options

Row Mumber:
]

Fow Mumber:
32

Faw Mumber:
34

Faw Mumber:
43

Faow Mumber:
1

B owe Mumber:
1

B owe Mumber:
1

B owe Mumber:
1—

Row Humber:

1

Row Hurmber:

1

Raw Humber:

.

Raw Humber:

.

Raw Humber:

.

R Humber:

.

R Humber:

.

R Humber:

.

Ok,

Cancel

Help

A,

Seeds

Row 5 = California
Row 32 = New York
Row 34 = North Dakota

Row 43 = Texas



Map for k-Means

CLUSTKMEANS
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Classification

The classification problem deals with the
assignment of objects to known groups. Goals
include:

1. Understanding what differentiates the groups.

2. Predicting group membership for unclassified
objects.
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Methods

- Discriminant Analysis (on the Centurion
Relate menu) — based on Fisher’s linear
discriminant functions.

« Neural Network Classifier (on the Centurion
Relate menu) — based on a Bayesian classifier
with priors and costs.

- Uniwin (companion program to Statgraphics) —
includes methods for dealing with qualitative
factors.



|
(Linear) Discriminant Analysis

Constructs linear functions of the standardized
classification variables:

D, =d,Z +d,Z,+..+d, Z

These functions are derived so as to maximize the
separation of the groups. If there are g groups,
there are g-1 discriminant functions.



Example

Election 2012
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Data Input

- =y

Discriminant Analysis ==

Clazsification Factor:

Education
Ihicome per Capita | I“-\ Election 2012

Urban Percentage
Fopulation D ensity
Mon-Englizh Language Data:

tMedian Age I\\ E ducation
Unemplayment rate Income per Capita N
Percent Fernale Urban Percentage

L3

m

Lrime rate Population Dienzity 5
b anutacturing Maon-English Language
Infamt b ortality Median Age
Faoverty rate Unermployrment rate
Election 2012 o 2
[Point Labels:)
> State
[Select:]

[ Sort column names

()8 Cancel | Delete | Tranzform... Help
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Analysis Options

.~ =y

Discriminant Analysis Options

—Fit ak
f* Al ariables

Cancel

" Forward Selection

i Backward Selection Help

— Stepwize Diigplay
F-ta-Enter: " Final Model Orly
4.0 % Al Steps

F-to-Remove:
4.0

b am. Steps:
alll
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All Variables

Discriminant Function Coefficients for Election 2012

1

Education 0.383336
Income per Capita -0.360961
Urban Percentage 0.63466
Population Density -1.15086
Non-English Langnage 0.475647
hiedian Age 0.623204
Unemployment rate 0925233
Percent Female 1.17913
Crime rate -0.133%6
Mhanufacturing -0.13972
Infant Mortahity -0.338133
Poverty rate -1.23874
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Discriminant Function Plot

Plot of Discriminant Functions

43+-" ~ - - - 0 0 0 00 Election 2012
_ - Obama
Romney
231 - 4
I - -
— ]
c i " .
2 0.3 L i -
2 I ’ ]
i -
_1-? B ....+-l a
- ... u -
'3.? | -| ! ! | L L L | n n n | ! ! 1 1
-4 2 0 2 4

Function 1
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Backward selection

Discriminant Function Coefficients for Election 2012

1

Urban Percentage 0.515124
Population Density -1.0466
Median Age 0547071
Unemployment rate 0633631
Percent Female 1.13951
Infant Mortality -0.703039
Poverty rate -1.10642
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Classification Functions

These functions create a score for each group:

C,=CyX;+C, X, +...+C, X +C;

Objects are assigned to whatever group has the
largest value of (C; * prior;) where prior; is the
prior probability of belonging to group j.



. 1

Classification Functions

Classification Functon Coefficients for Electon 2012

Chami Homney
Uthan Percentage Todldd |7 55091
FPopulation Density -104a4T -1 03366
Iledian Bge 402402 |3.176%
Urnernployrment rate T 5e58 6885
Fercent Fernale 204974 | 360.E
Infant Ilortahty -A4.77134 |63 0759
Porverty rate A 0814 |-51 0366
CONSTANT e R e R
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Classification Summary

Classification Table
Actual Group |FPredicted | Election 2012
Election 2012 Size Obama Romney
Obama 26 25 1
(96.13%) | 3.83%)
Fomney 24 2 22
{ 8.33%) ( 91.67%)

ety

Percent of cazes correctly classified: 224 00%
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Classification Table

Actual Highest Highest | Sguared Znd Highest 2nd Highest Squared

Fow |Label Group Group Value Distance Prob. Group Valus Distance | Prob.

1 Alabama Romney | Romney 20632 0.190741 0.9940 |Obama 2058.09 10.41 0.0060
2 Alaska Fomney | Fomney 8526.19 |1.86488 09995 |Obama 8518.49 17.2667 0.0003
3 Arizona Romney | Fomney G003.84 | 1.05338 0.7360 |Obama 2002.82 3.10603 0.2640
4 Arlkansas Romney | Romney 802024 |0.85143 09984 |Obama 2913.77 13.7822 0.0016
3 California Obama Obama 027407  |0.506866 09972 |Romney 0268.19 122616 0.0023
] Colorado Obama Obama 911235  |0.127363 09476 |Romney 0109.66 301866 0.0524
7 Connscticut Obama Obama 93182 271709 099908 |Romney 0300.71 19.6063 0.0002
] Delaware Obama Obama 0176.07 |0.677643 0.8313 |Romney 017443 3.8672 0.1687
g Florida Obama Obama §234.3¢ |0.313583 09957 |Romney 922044 11.2205 0.0043
10 Georgia Romney | Fomney 806396 |0.079133 09908 |Obama 895023 043119 0.0092
11 Hawail Obama Obama 9011.55 |0.212008 09313 |Romney 0008.94 542543 0.0687
12 |Idaho Fomney | Fomney 881846  |0.593403 09976 |Obama 381242 12.6739 0.0024
13 Minois Obama Obama 934146 |0.0631484 0.9900 |Romney 0336.87 02477 0.0100
14 |Indiana Fomney | Fomney 014464 | 1.85603 05226 |Obama 0144.54 2.0373 0.4774
13 Towa Obama Obama 8286.51 |0.0456147 02643 |Romney 928322 6.63646 0.0357
16  |Kansas Romney | Fomney 9118.38 |1.27321 0.6772 |Obama 0117.84 275712 (0.5223
17 Kentucky Fomney | Fomney 890135 |0.0028434 09769 |Obama 2087.61 748781 0.0231
13 Louisiana Fomney | Fomney 804278  |2.96204 09998 |Obama 393409 20.347 0.0002
19 |Maine Obama Obama 928742  |0.0751031 0.9580 |Romney 028429 6.32854 0.0420
20 |Maryland Obama Obama 930734  |0.0631806 0.9900 |Romney 0302.74 024809 0.0100
21 Massachusetts Obama (O'bama 823247 |0.830303 09935 |Romney 0223.96 13.8977 0.0013
22 |Michigan Obama Obama 016203  |0.999779 0.7506 |Romney 0167.93 320345 (0.24%4
23 Minnesota Obama Obama 02682 0.0118297 09731 |Romney 0264.62 1.18746 0.0269
24 |Mississippi Fomney | Fomney 88775 6.44242 1.0000 |Obama 3866.53 28.3865 0.0000
25 Missouri Fomney | *Obama G308.08 |0.576113 0.854% |Romney 930721 4.12368 0.1451
26 |Montana Romney | FRomney 89125 0490746 0.8740 |Obama 2910.56 436466 0.1260
27 MNebraska Fomney |*Obama 016004 | 1.87639 035174 |Rommney 0169.87 20159 0.4326
28 Nevada Obama Obama Q03019 00219447 09567 |Romney 2054.53 3.63004 0.0133
29 |Mew Hampshire Obama Obama 0207.33  |0.0650424 09901 |Romney 020293 027046 0.0099
30 |New Jersey Obama Obama 020,75 |0.826247 09934 |Romney 0014.32 13.6803 0.0016
31 New Mexico Obama *Fommey [9036.19 [0.123342 09434 |Obama 203323 304632 0.0516
32 |New York Obama Obama 9363.85 |0.683872 09930 |Romney 0357.63 13.0891 0.0020




I EEEEEEE_—_E_— — — — — — —_— — — —.———,
Validation Set

May leave some of the objects out of the “training”
set and use them to validate the results.

Actual | Highest Highest | Sguared 2nd Highest | 2nd Highest | Sguared

Row | Label Group | Group Falue Diisfance Frob. Froup Falue Diistance | Prob.

41 South Dakota Bomney |7717.54  [1.10608 0.9979 | Obarma TI11.39 13397 |0.0021
42 Tennessee Rommey |7901.73  |000222873 (09746 | Charna TERE 09 730368 |0.0254
43 Texas Romney |727205 (0510392 0.2233  |Obama 876,51 358782 |0.17ET
44 Utah Charna 202329 00765165 09358  |Rormmey 2020061 543549 |00A42
45 Verraont Rommey |797320  |0.757301 07563 | Oharna 197215 302183 |0.2437
46 Virginda Charria 210011 (0239588 0.2934  |Rormey 2097 95 443051 |0.1066
47 Washington Ciharna 212744 |1.1799 0.9920  |Rormey 21812 136518 |0.0020
45 West Virginga Romney | 722379 (0162729 09885 | Obarna TET933 207195 (00115
40 Wisconsin Charma 2051.58 |0.414302 02426  |Rormmey 2049 26 326026 |0.1514
50 Wriyoming RBomney | 77767 0.0147521 0.9563 | CObama 111561 618573 |0.0437

Correctly classified 8 out of 10 omitted states.
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Neural Network Classifier

Implements a nonparametric method for
classifying objects based on the product of 3
quantities:

1. The estimated density function in the neighborhood of the object
(given a specified value of o).

2. The prior probabilities of belonging to each group.
3. The costs of misclassifying cases that belong to a given group.
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Bivariate Density (o = 0.5

Biv ariate Density

Obama

24

Pov erty rate

95 " g
Urban Percentage

Bivariate Density

Romney

24

Poverty rate

95 " g

Urban Percentage 115
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Schematic Diagram

Input layer Pattern layer Summation layer Output layer

(12 variables) (50 cases) (2 neurons) (2 groups)
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Data Input

Meural Metwork Classifier @
Etdaljiatinn Input wectors;
[ncome per Capita I\‘ Education p
Urban Percentage Income per Capita
Fopulation D engity Urban Percentage
Man-Englizh Language Fopulation Dengity
tedian Aoe Maon-English Language
Unemployment rate Median Aoge
Percent Female nemplopment rate
Crime rate Percent Female
b arifacturing Crime rate
[rfant kartality  anufacturing

Faoverty rate [nfant b artality
T Poverty rate

Output clazsification:
h Election 2012

[Select:)

™~

[T Sort column names

ak. Cancel | Delete | Tranzgfarm... Help
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Analysis Options

Classification Options ==

State

Education

Income per Capita
Urban Percentage
Population D ety
MHaon-Englizh Languane
Median Age
Unemployrent rate
Percent Female
Crime rate

M arufacturing
Infant borkaliby
Poverty rate
Election 2012

[T Sort column names

— Priar Probabilities

& all Groups Equal

" Proportional to Observed

™ User-5pecified
Frobabilities:

>

— Emar Costs
% Al Groups Equal
™ User-5pecified

Cosgtz:

>

— Sphere of influence

™ Use specified parameter: |'|.|:|

&% Train uzing jackknifing

" Match to nearest neighbor

ak.

Cancel | Help |
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Classification Summary

Classification Table
Actual Group |FPredicted
Election 2012 Size Obama Romney
C'bama 26 18 8
(69.23%) [(30.77%)
Romney 24 3 21
(12.50%) [(87.50%)

=1 g gl

Percent of traming cases correctly classified: 78.00%
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Reduced Set of Variables

Meural Metwark Classifier [
Etu:lal_izatinn |nput wectors:
Income per Capita | ’ Urban Percentage -
Urban Percentage Fopulation Drensity
Population D ety Median Age
Maon-English Language Unemplovment rate
i edian Age Percent Female
Unemployment rate [nfant bartality
Percent Female Poverty rate
Crime rate

b anufacturning
[nfant bartality
Poverty rate
Election 2012

Output clazzifization:

I"-\ Election 2012

[Select)

I"\

[T Sort column names

k. Cancel | Delete | Transform. . Help
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Some Improvement

Classification Tahle
Acfual GFroup | FPredicled
Elaction 2002 [ Aize Chama Romnayp
Cbarna 26 44 4
[ ad i) |0 1538%)
Formmey 24 3 41
(125000 | ET.S0%)

Fercent of trairang cases correctly classitied: 26 0%
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Classification Plot

Classification Plot

1200 Election 2012

Hl OChama

1000 I Romney
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Classification Plot

Classification Plot

13.1 Elaction 2012
HEl Obama
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UNIWIN Plus from Sigma Plus

Software package written by our longtime
colleague Christian Charles at Sigma Plus in
France.

Contains additional features for multivariate
analysis.

Reads Statgraphics data files.
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Uniwin Cluster and Classification

Handle qualitative variables.

Farm Product
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New Variables

ﬁ us_data_for_uniwin.sfo E £
F

Election Hajor Farm Trhan Fopulation MNedian |Unenplovment Percent Infant FPoverty

3tate
2012 Froduct Percentage Density Lope rate Female Mortality rate

1=Carcle
Z=Corn
1=Chatma F=Dhairy
z=Romney 4=;reenhouse
plants
S=Poultry

quartile gquartile gquartile gquartile gquartile guartile |quartile

hlaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida

Geargia

[
HDLDDJmeLHrwaH

Hawaii
Idaho

[y
]

Illinois

[y
L)
[ e S R N N L T A R o B o T S ]

Lo S Y O . B T oy B I R S ) B R ]
Lo Y O Y Y e = T RS - o
L o L % Y . N A N O T - S S
L T N o N A T S
L o N T Y - % T 7% T I YN S TR P R % T %
S S N R SRR TR R - e R )
I N T R - o B R S Y - o B AL R -
L S R - T T R i o S R Y - N Y Ry o e =

14 Indiana

[ - -

4 4 b M| us data for_uniwin 4B 4 C [4]

n
"
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Uniwin Cluster Analysis

E Classification Higrarchique de Ward
YW ariables: [Libellés des colonnes:)
uz_data_Ffar_ unlwm #fB: State -~
i Election 2012 —
: data_for_unisin H ot Farm Pro u:hu n uz_data_for_univin.sfb:State o~
. I uz_data_for_uniwin, zf6:Election 2012 |:|

wz_data_far_uniwin zf6:Major Farm Product
uz_data_for_uniwin, sf6:Urban Percentage

_|:|:|t:|_r:|:|r_|_4r in. sff: Perc _ [Libellés des lignes:]
_data_for_un '

uz data for uniw roetty rate us_data_for_uniwin, sf6:State

wuz data for uniwin, zf6:State
i uz_data_for_uniwin, zf6:Election 2012 |:|

wz_data_far_uniwin zf6:Major Farm Product
uz_data_for_uniwin, sf6:Urban Percentage &7

Claszification des:

(7 Lighes d'un tableau de données quantitatives & standardiser
(1 Lighes d'un tableau de données quantitatives

@ Lignes d'un tableau de données qualitatives L‘\)
(1 Lighes d'un tableaw de contingence

() Colonnes d'un tableaw de contingence




Dendrogram
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Uniwin Clusters

Uniwin Cluster
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Uniwin Classification

H Analyse Discriminante Qualitative

Y ariables explicatives qualitatives: [Libelés des maodalités:)

L data fl:ur uniwin.st:EIectiDn 2M 2 uz_data_for_uniwin.sfB: State -
T a uz_data faor_uniwin,sfE:Election 2012 =
uz_data_for_uniwin.=fB:k ajor Farm Product
uz_data_far_uniwin.sf6: Urban Percentage
uz data far_uniwin.efE: Population Density
uz_data_for_uniwin.sf6: Median Age
uz_data far_uniwin.sf6: Jnemplayment rate
uz_data_far_uniwin, 2f6:Percent Female
uz_data_for_uniwin.sf6: nfant bMortality &7

m

[Libellés des wariables:] [Libellés des individus:]

uz_data for_uniwin.sf6: State
uz_data_faor_uniwin, sf6:Election 2072
uz_data_faor_uniwin.sf6:k ajor Farm Product
us_data faor_uniwin.sfE: Urban Percentage

s data fu:ur LIFIIAIE. fEEIectlnn 2012
us_-:lata_fn:ur_unlwm =fG:kajar Farm Product
us_data faor_uniwin.sfE: Urban Percentage

1 [l v
1 [l v

Facteur de claszement: [Libelés dez groupes:]

uz_data_for_uniwin.=f6:Election 2012

uz_data_for_uniwinfB:State uz_data_for_uniwin.=fB: State
uz_data_far_uniwin. g6 Election 2012
us_data for_uniwin.sf6:h ajor Farm Product

uz_data_faor_uniwin.sf6: Urban Percentage

wz_data for uniwin, g6 Election 2012
us_data for_uniwin.sf6:h ajor Farm Product
uz_data_faor_uniwin.sf6: Urban Percentage

1 [ »

1 [ v
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Classification Results

E Rapports et Graphigues E@
Rapport AD0 1 2 3 4 3 & i
- T ableau des inerties ACK 1
- Centroides 2 RESULTATS DU CLASSEMENT
- Distances de Mahalanabis 3 EH LIGHES, LES GROUPES OBSERVES
. Fishers 4 EH COLOHHES, LES GROUPES PREVUS
) e 3 POURCENTAGE "ERREUR:  2.004 % E
- Miveaus de signification =
- T ableau des inerties AD0O) 7 =1 =
- Critéres statistigues a =1 a5 1
- Tegt de Box [1] 9 G2 0 24
-~ Test de Box [2] 10 W
- Fet digcn std [acm) 11
- Fet dizen non std [acm) 12
- Coord. colannes [acm) 13
- Ft dizcn std [quali] 14
- Fet disen non std [quall] 15
- Contributions des variables 18
[+l Résultats individus 17
- Coord. centres dez groupes 18
- Coord. modalités des variable: 13
r: T 2D
2
[#- Clagzement 7
23
24 i
4 kO Rapport Explarateur f | 4 | i b |

Wrongly classified only Nevada (only cattle state to vote for Obama).
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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



http://www.statgraphics.com/
http://www.statgraphics.fr/
http://www.sigmaplus.fr/
mailto:info@statgraphics.com

Find us on

Facebook

Join the Statgraphics Community on:

Linked [T}

Follow us on u



https://www.facebook.com/pages/STATGRAPHICS/79706768276
http://www.linkedin.com/groups?gid=1796550
https://twitter.com/STATGRAPHICS

