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Ejemplo 1
La siguiente tabla contiene medidas (en mm) sobre la longitud, el ancho y la
altura del caparazén de 24 tortugas Chrysemyis picta marginata hembra.

(Jolicoeur and Mosiman 1960).

Longitud (L) ancho (W) altura (H)

98 81 38
103 84 38
103 86 42
105 86 42
109 88 44
123 95 46
134 100 48
136 102 49
123 92 50
133 99 51
133 102 51
133 102 51
138 98 51
138 99 51
141 105 53
149 107 55
153 107 56
147 108 57
155 117 60
158 115 62
155 115 63
159 118 63
162 124 61
177 132 67
a) Obtener el vector de medias, la matriz de covarianzas y la matriz de

b)

correlaciones.

Obtener las componentes principales. Razonar si éstas deben calcularse
a partir de la matriz de correlaciones o a partir de la matriz de
covarianzas.

¢Qué porcentaje de variabilidad explican los nuevos ejes de
representacion?

Interpretar las dos primeras componentes principales.

Obtener las correlaciones entre la primera componente principal y las
variables L, Wy H.

Obtener las coordenadas del individuo n® 20 en funcién de los nuevos
ejes de representacion.
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longitud

Count
Average
Variance

Standard deviation 8,04595

Correlations

24
136,042
451,52
21,249
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Principal Components Analysis

Analysis Summary

Data variables:
altura
ancho
longitud

Data input: observations

Number of complete cases: 24
Missing value treatment: listwise
Standardized: no

Number of components extracted: 3

Principal Components Analysis

Component Percent of Cumulative
Number Eigenvalue Variance Percentage
1 678,366 98,601 98,601
2 6,7697 0,984 99,585
3 2,85378 0,415 100,000
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Table of Component Weights

Component Component Component
1 2 3
altura 0,302452 0,151401 0,941064
ancho 0,496106 0,818027 -0,291052
longitud 0,813881 -0,554896 -0,172302
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Ejemplo 2
La siguiente tabla contiene los tiempos parciales (en minutos) que 12
corredores tardan en recorrer 16 kilometros:

Corredor _ km 4 km 8 km 12 km 16
1 10 10 13 12
2 12 12 14 15
3 11 10 14 13
4 9 9 11 11
5 8 8 9 8
6 8 9 10 9
7 10 10 8 9
8 11 12 10 9
9 14 13 11 11
10 12 12 12 10
11 13 13 11 11
12 14 15 14 13

a) Obtener el vector de medias, la matriz de covarianzas y la matriz de
correlaciones.

b) Obtener las componentes principales. Razonar si éstas deben calcularse
a partir de la matriz de correlaciones o a partir de la matriz de
covarianzas.

c) ¢Qué porcentaje de variabilidad explican los nuevos ejes de
representacion?

d) Interpretar las dos primeras componentes principales.

) ¢Cual es el corredor mas rapido? ;Y el mas lento?

Summary Statistics

km 4 km 8 km 12 km 16

Count 12 12 12 12
Average 11,0 11,0833 11,4167 10,9167
Variance 4,36364 4,26515 4,08333 4,26515
Correlations

km 4 km 8 km 12 km 16
km 4 0,9483 0,4953 0,5268
km 8 0,9483 0,4484 0,4494
km 12 0,4953 0,4484 0,9022
km 16 0,5268 0,4494 0,9022
Covariances

km 4 km 8 km 12 km 16
km 4 4,36364 4,09091 2,09091 2,27273
km 8 4,09091 4,26515 1,87121 1,91667
km 12 2,09091 1,87121 4,08333 3,76515
km 16 2,27273 1,91667 3,76515 4,26515
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Principal Components Analysis
Analysis Summary

Data variables:
km 4
km 8
km 12
km 16

Data input: observations

Number of complete cases: 12
Missing value treatment: listwise
Standardized: no

Number of components extracted: 4

Principal Components Analysis

Component Percent of Cumulative
Number Eigenvalue Variance Percentage
1 12,2611 72,221 72,221
2 4,09789 24,138 96,358
3 0,427297 2,517 98,875
4 0,190986 1,125 100,000
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Table of Component Weights
Component Component Component Component
1 2 3 4
km 4 0,527501 -0,453761 0,201821 -0,689284
km 8 0,499973 -0,517579 -0,209284 0,662072
km 12 0,476872 0,514667 -0,690453 -0,176028
km 16 0,494331 0,511206 0,662376 0,235718
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Table of Principal Components
Component Component Component Component
Row 1 2 3 4
1 22,406 3,11174 -1,10201 0,268135
2 26,4209 3,21734 0,179745 0,744838
3 23,9047 3,68385 -0,928261 -0,361458
4 19,9305 2,54254 -0,376012 0,411685
5 16,4663 0,950928 -0,974772 0,0837981
6 17,9375 1,45922 -1,21213 0,80556
7 18,5387 -0,995212 0,363132 0,44112
8 21,0199 -1,4548 -1,23452 0,723924
9 24,5679 -1,79658 -0,204043 -0,386447
10 22,9955 -0,368019 -1,75123 -0,0816975
11 24,0404 -1,34282 -0,405864 0,302837
12 27,9871 -0,265327 -1,36922 0,881049
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Principal Components Analysis

Data variables:
x1 = Tasa anual de crecimiento de la poblacion
x2 = Tasa de mortalidad infantil por cada 1000 nacidos vivos
x3 = Porcentaje de mujeres en la poblacion activa
x4 = PNB en 1995 (en millones de $)
x5 = Produccion de electricidad (en millones kw/h)
x6 = Lineas telefonicas por cada 1000 habitantes
x8 = Proporcion de la superficie total cubierta por bosques
x10 = Consumo de energia per capita
x11 = Emisién de CO2 per capita

Data input: observations
Number of complete cases: 24
Missing value treatment: listwise
Standardized: yes

Number of components extracted: 2

Principal Components Analysis

Component Percent of Cumulative
Number Eigenvalue Variance Percentage
1 2,91131 32,348 32,348
2 1,80294 20,033 52,381
3 1,53223 17,025 69,405
4 1,13288 12,588 81,993
5 0,79666 8,852 90,845
6 0,386729 4,297 95,142
7 0,241032 2,678 97,820
8 0,136312 1,515 99,334
9 0,0598995 0,666 100,000

Table of Component Weights

Component Component
1 2

x8 0,0350589 0,079637
x10 -0,480431 0,0409155
x11 -0,398028 -0,333251
x1 0,197755 0,388673
x2 0,515255 0,0666118
x3 -0,234775 -0,367994
x4 -0,182697 0,598728
x5 -0,174253 0,348037
x6 -0,431363 0,332262

primera componente principal

y1=0,0350589*x8 - 0,480431*x10 - 0,398028*x11 + 0,197755"x1 + 0,515255*x2 - 0,234775*x3 - 0,182697*x4 - 0,174253*x5 - 0,431363"x6

segunda componente principal

y2=0,079637*x8 + 0,0409155"x10 - 0,333251*x11 + 0,388673*x1 + 0,0666118"x2 - 0,367994*x3 + 0,598728"x4 + 0,348037*x5 + 0,332262*x6
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Table of Principal Components

Component Component
Label 1 2
Albania 4,14596 0,199946
Islandia -1,49771 0,171113
Bulgaria -0,235046 -0,565724
Eslovaquia 0,451379 -1,21898
Bielorrusia 0,411467 -1,57772
Rumania 1,87943 -0,974155
Republica Che -0,891955 -1,87205 ~
Hungria 0,795666 -1,30893 -
Irlanda 0,233333 -0,244047 5]
Ucrania -0,314988 -1,45231 g
Grecia 0,518332 0,531866 o)
Portugal 0,604085 -0,523556 g
Finlandia -1,56598 -0,177236 8
Polonia 0,620275 -0,823238
Noruega -2,21249 -0,593663
Dinamarca -1,48278 -0,60719
Turquia 4,66154 2,15353
Suecia -1,74799 0,779015
Austria -0,118267 0,483575
Belgica -1,05698 0,0590644
Suiza -0,405944 1,17714
Paises Bajos -1,03096 0,706106
Espafia 0,287519 1,55467

Francia -2,0479 4,12276
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Cluster Analysis
Data variables: PCOMP_1, PCOMP_2
Number of complete cases: 24 2) Clustering Method: k-Means (*)
1) Clustering Method: Furthest Neighbor (Complete Linkage) Distance Metric: Euclidean Centroids
Distance Metric: Euclidean Cluster Members Percent Cluster  PCOMP_1 PCOMP_2
1 2 8,33 1 4,40375 1,17674
2 8 33,33 2 -1,58035 0,557496
3 5 20,83 3 0,102995 0,700641
Dendrogram 4 5 20,83 4 0,870167 -0,969772
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(*) This procedure has created 5 clusters from the 24 observations supplied. The clusters are groups of observations with similar characteristics. To form the
clusters, the procedure began with 5 groups based on specified seeds. It then matched each observation to the closest seed.




Discriminant Analysis
Analysis Summary

Classification variable: poblacion
Independent variables:

x1

X2

%3

x4

Number of complete cases: 150
Number of groups: 3

Discriminant Eigenvalue Relative Canonical
Function Percentage Correlation
1 32,1919 99,12 0,98482
2 0,285391 0,88 0,47120
Functions Wilks Chi-Square DF P-Value
Derived Lambda
1 0,0234386 546,1153 8 0,0000
2 0,777973 36,5297 3 0,0000
Summary Statistics by Group
poblacion 1 2 3 TOTAL
COUNTS 50 50 50 150
MEANS
x1 5,006 5,936 6,588 5,84333
x2 3,428 2,77 2,974 3,05733
x3 1,462 4,26 5,552 3,758
x4 0,246 1,326 2,026 1,19933
STD. DEVIATIONS
x1 0,35249 0,516171 0,63588 0,828066
x2 0,379064 0,313798 0,322497 0,435866
x3 0,173664 0,469911 0,551895 1,7653
0,197753 0,762238

x4 0,105386 0,27465

Discriminant Function Coefficients for poblacion

Standardized Coefficients

1 2
x1 0,426955 0,0124075
X2 0,521242 0,735261
x3 -0,947257 -0,401038
x4 -0,575161 0,58104
Unstandardized Coefficients
1 2
x1 0,829378 0,0241021
x2 1,53447 2,16452
%3 -2,20121 -0,931921
x4 -2,81046 2,83919
CONSTANT 2,10511 -6,66147
Group Centroids for poblacion
1 2
1 7,6076 0,215133
2 -1,82505 -0,7279
3 -5,78255 0,512767
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Classification Function Coefficients for poblacion

1 2 3
x1 23,5442 15,6982 12,4458
x2 23,5879 7,07251 3,68528
x3 -16,4306 5,21145 12,7665
x4 -17,3984 6,43423 21,0791
CONSTANT -86,3085 -72,8526 -104, 368

Classification Table

Actual Group Predicted poblacion
poblacion Size 1 2 3
1 50 50 0 0
(100,00%) ( 0,00%) ( 0,00%
2 50 0 48 2
( 0,00%) ( 96,00%) ( 4,00%)
3 50 0 1 49
( 0,00%) ( 2,00%) (98,00%)

Percent of cases correctly classified: 98,00%

Prior
Group Probability
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