AUXILIAR ACP
PREGUNTA 1

Se estudian 6 características de juego de 35 jugadores de tenis (derecho, revés, servicio, volea, retorno del servicio y el estado psíquico), que corresponden a notas entre 0 y 10. Los resultados del análisis en componentes principales sobre estos datos se encuentran en la tabla 1 y grafico 1.

a) Interprete los valores propios adjuntos (tabla 1). Dé las proporciones de la varianza reproducida por cada componente principal. Exprese la primera componente principal en función de las 6 variables y comente. ¿Pueden expresar las 6 variables a partir de las componentes principales? ¿Cómo?

b) A partir de las correlaciones adjuntas (tabla 1), haga un gráfico de las variables sobre las 2 primeras componentes principales. Interprete el gráfico. Deduzca los coeficientes de correlación aproximados entre las 6 variables.
c) Interprete el gráfico 1. En particular, en que difieren Connors, Pecci, Solomon y Mc Enroe. 

d) Un nuevo jugador VILAS tiene como valores (centradas y reducidas) para las 6 variables: 1.1418    0.8038   -0.6381   -0.9754    0.8507    0.9692. Cuales son sus coordenadas en el plano principal de los 2 primeros factores. Describe su juego y ¿a quien se parece su juego?
e) Se quiere hacer la regresión lineal de una nueva variable el "Smash" sobre las dos primeras componentes principales sabiendo que sus correlaciones con las dos primeras C. P. son 0.1982 y -0.9022. Dé los coeficientes de la regresión sabiendo que la desviación estándar de la variable “Smash” es 1.9462.

f) Dé el coeficiente de correlación múltiple. ¿Este último aproxima bien el coeficiente de correlación múltiple de "Smash" sobre las 6 otras variables?
Tabla 1: Correlaciones entre variables antiguas y componentes principales
	 
	Componentes principales

	 
	1
	2
	3
	4
	5
	6

	Valor propio
	2.935
	1.9598
	0.4557
	0.3547
	0.1657
	0.1290

	Derecho
	0.7962
	0.2659
	-0.4014
	0.3596
	-0.0687
	-0.0134

	Revés
	0.9162
	-0.0525
	-0.07
	-0.3095
	-0.0821
	0.2246

	Servicio
	0.0104
	-0.9448
	-0.1438
	0.1124
	0.2533
	0.0993

	Volea
	-0.1033
	-0.9422
	-0.1379
	-0.0799
	-0.2490
	-0.1189

	Retorno servicio
	0.9348
	-0.0042
	-0.0095
	-0.2175
	0.1569
	-0.2328

	Estado psíquico
	0.7597
	-0.3254
	0.5
	0.2515
	-0.0594
	0.0120


PAUTA

a) Los 6 valores propios suman 6 (la matriz R es de rango a lo más 6).  Las dos primeras componentes principales reproducen 81,58% de la varianza.

	 
	Componentes principales

	 
	1
	2
	3
	4
	5
	6

	Valor propio
	2.935
	1.9598
	0.4557
	0.3547
	0.1657
	0.1290

	% accumulado
	48,92
	81,58
	89,18
	95,09
	97,85
	100,00
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La  primera C.P. tiene que ver con el derecho, revés, retorneo servicio y estado físico, mientras que la 2da con Servicio y Volea, es decir fuerza.  

Cada variable puede expresar a partir de las 6 C. P.: 
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b)  El circulo de correlaciones permite: Interpretar las componentes principales, ver la representatividad de las antiguas variables en los planos factoriales y representar la matriz de correlación R de las antiguas variables.

Los valores aproximados son los cosenos de los ángulos entre las variables en el círculo.
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c) En el gráfico 1 se puede interpretar las proximidades entre los jugadores. En particular Connors tiene un muy buen derecho, revés, retorno de servicio y estado psíquico pero mediano en servicio y volea.  Para Solomon es mediano salvo que es malo para el servicio y volea.  McEnroe es bastante bueno en derecho, revés, retorno servicio y estado físico y muy bueno en servicio y volea. Finalmente Pecci es mediano en servicio y volea y malo en el resto.

   d)  VILAS:  1.9094    1.0460; Se parece a NYSTROEM.
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e) Los coeficientes de la regresión de “Smash” sobre las 2 primeras C.P. son los coeficientes de correlación divididos por la raíz del valor propio y multiplica par la desviación estándar de “Smash”:
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f) El coeficiente de correlación múltiple es: 
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Las dos primeras componentes principales reproducen 81,58% de la varianza, 0.9237 aproxima probablemente bien el coeficiente de correlación múltiple de "Smash" sobre las 6 otras variables. ( A titulo indicativo, el valor real es: 0.96).

PREGUNTA 2
Sean X una matriz de datos (n=200 observaciones y p=4 variables X1, X2, X3, X4) que se supondrán centrados y reducidos. Sea R la matriz de correlación.

1.1 Dibuje el circulo de correlaciones a partir de la tabla 1.1. ¿Rango de la matriz R?

1.2 El círculo de correlaciones tiene 3 funciones. Cítelas.

1.3 Se tiene una quinta variable Z cuyas correlaciones con los 3 factores son respectivamente: 0.75, 0.2 y 0.5. Dé el coeficiente de correlación múltiple de Z sobre las cuatro variables X1, X2, X3, X4.

1.4 Deduzca los coeficientes de la regresión lineal de Z (centrada y reducida) sobre las cuatro variables X1, X2, X3, X4 (¡OJO! Con la varianza de los factores).

Tabla 1.1

	
	Factor 1
	Factor 2
	Factor 3

	Valor propio
	2.0145
	1.1372
	0.8483

	Vector propio
	0.4944

-0.3012

0.4152

0.7018
	-0.6609

-0.5233

0.5327

-0.0742
	0.1134

-0.7722

-0.6238

-0.0423


PAUTA
1.1  Se obtienen las correlaciones con 
[image: image8.wmf]j

j

u

l

:

	Correlación
	C1
	C2
	C3

	Valor propio
	2.0145
	1.1372
	0.8483

	X1

X2

X3

X4
	0.7017

-0.4275

0.5893

0.9961
	-0.7048

-0.5581

0.5681

-0.0791
	0.1045

-0.7112

-0.5745

-0.0389
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Los 3 valores propios suman 4. La matriz R es de rango 3.

1.2      El circulo de correlaciones permiten:

           a)  Interpretar las componentes principales.

           b)  Ver la representatividad de las antiguas variables en los planos factoriales.

           c)  Representar la matriz de correlación R de las antiguas variables.
1.3       El coeficiente de correlación múltiple es: 
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1.4 Los coeficientes de la regresión de Z sobre los 3 factores son los coeficientes de correlación divididos por la norma de los factores si estos se obtienen como: 
[image: image11.wmf]å

=

=

k

k

jk

j

j

X

u

Xu

C


      
[image: image12.wmf]3

3

2

2

1

1

5

.

0

2

.

0

75

.

0

C

C

C

Z

l

l

l

+

+

=

. Luego 
[image: image13.wmf]3

3

2

2

1

1

5

.

0

2

.

0

75

.

0

Xu

Xu

Xu

Z

l

l

l

+

+

=


      o sea 
[image: image14.wmf]å

å

å

+

+

=

k

k

k

k

k

k

k

k

k

X

u

X

u

X

u

Z

)

(

5

.

0

)

(

2

.

0

)

(

75

.

0

2

3

2

2

1

1

l

l

l


                
[image: image15.wmf]4

4

3

3

2

2

1

1

X

X

X

X

Z

b

b

b

b

+

+

+

=

 con 
[image: image16.wmf]å

=

j

jk

j

j

k

u

Z

C

cor

l

b

)

,

(


                
[image: image17.wmf]4

3

2

1

2233

.

0

1194

.

0

6593

.

0

1347

.

0

X

X

X

X

Z

+

-

-

=


Problema 5
Se hizo un estudio sobre el nivel de desarrollo poblacional en el uso de las tecnologías de información, para lo cual se recolectó la siguiente información para 10 países:

	Paises
	Area (Km2)
	Población (millones)
	Tasa Desempleo
	Computadores por persona

	E.E.U.U.
	9629091
	278,1
	4,0
	5,40

	Namibia
	825418
	1,8
	35,0
	0,03

	Francia
	547030
	59,6
	9,7
	0,89

	Luxemburgo
	2586
	0,4
	2,7
	0,66

	Finlandia
	337030
	5,2
	9,8
	1,20

	Laos
	236800
	5,6
	5,7
	0,01

	Chile
	756950
	15,3
	8,0
	0,56

	Zimbawe
	390580
	11,4
	50,0
	0,03

	Japan
	377835
	126,8
	4,7
	6,20

	Kenia
	582650
	30,8
	50,0
	0,02


Para el estudio se utilizó un Análisis de Componentes Principales (ACP), del cual se presentan resultados en las tablas 5, 6 y 7):

Tabla 5
	 
	Media
	Desviación Estándar

	Area
	1368597,000
	2763092,637

	Población
	53,504
	83,497

	Desempleo
	17,960
	18,252

	Computadores
	1,500
	2,193


Tabla 6: Matriz de correlaciones
	 
	Área
	Población
	Desempleo
	Computadores

	Área
	1
	0,895
	-0,222
	0,581

	Población
	0,895
	1
	-0,324
	0,849

	Desempleo
	-0,222
	-0,324
	1
	-0,471

	Computadores
	0,581
	0,849
	-0,471
	1


Tabla 7: Valores y vectores propios normalizados

	 
	(1
	(2
	(3
	(4

	Valor propio
	2,753
	0,874
	0,353
	0,020

	 
	U1
	U2
	U3
	U4

	Área
	0,517
	0,393
	-0,595
	-0,473

	Población
	0,584
	0,236
	0,047
	0,775

	Desempleo
	-0,318
	0,881
	0,346
	-0,050

	Computadores
	0,539
	-0,113
	0,724
	-0,415


3.1 Explique en qué consiste el análisis de componentes principales y cuáles son sus principales aplicaciones.

3.2 Interprete los resultados de las tablas  5 y 7.

3.3 Dibuje el círculo de correlaciones para los dos primeros ejes principales e interprete el resultado. Explique porqué es conveniente quedarse solo con estos.

3.4 Encuentre las componentes principales de cada país asociadas a los primeros ejes principales y grafique aproximadamente. Interprete los resultados.

3.5 Determine las contribuciones porcentuales de cada variable original en la construcción del eje.

PAUTA
Es técnica que permite describir un conjunto de información en función de un conjunto menor de variables no correlacionadas, tratando de preservar la mayor cantidad de variabilidad de los datos originales. Dentro de las principales aplicaciones del ACP, se encuentran: construcción de índices compuestos, reducción de multicolinealidad en modelos lineales y clasificación estadística entre otras.

La tabla 5 muestra los valores promedio y desviaciones estándar de las variables originales, a partir de la cual se puede observar que los datos difieren bastante en escala, por lo que es importante trabajar con los datos estandarizados, y utilizar la matriz de correlaciones para llevar a cabo el ACP

Coordenadas de las variables en el círculo:

	 
	U1
	U2

	Area
	0,858
	0,368

	Poblacion
	0,969
	0,221

	Desempleo
	-0,528
	0,824

	Computadores
	0,895
	-0,105
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Se puede observar que las variables Área, Población y Computadores están más vinculadas al primer eje principal, al cual podemos denominar tentativamente como “cobertura tecnológica”, mientras que el segundo eje está más relacionado al aspecto económico de los países, eje que podría denominarse “capacidad de trabajo” (leído en sentido inverso, es decir, de arriba hacia abajo). Las variables originales se encuentran cerca de la frontera del círculo, lo que les confiere un alto poder explicativo en la construcción de los ejes, es decir, se espera un elevado coeficiente de determinación. Debería esperarse que los países más pobres se encuentren cerca del II cuadrante, mientras que los países más desarrollados deberían encontrarse cerca del IV cuadrante.
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El gráfico muestra precisamente lo que se intuye del círculo de correlaciones. Países como Japón y E.E.U.U. son los países con cobertura tecnológica de información (están más a la derecha en el primer eje principal), mientras que los países africanos tienen la menor puntuación, por ser los más poblados, con mayor desempleo y menor cantidad de computadores por persona, por ende tiene menor cobertura tecnológica y menor capacidad de trabajo. Ahora, E.E.U.U. se encuentra en el I cuadrante básicamente porque es un país altamente poblado y con mucha área geográfica. Los países intermedios como Chile, Francia y Luxemburgo tienen menor cobertura tecnológica que E.E.U.U. y Japón básicamente porque tienen una menor población y área geográfica; al igual que E.E.U.U. se diferencia de Japón por el mismo motivo.

	Cosenos cuadrados de las variables:

	
	
	

	 
	F1
	F2

	Area
	0,735
	0,135

	Población
	0,938
	0,049

	Desempleo
	0,279
	0,679

	Computadores
	0,801
	0,011

	
	
	

	
	
	

	Contribución (%):

	
	
	

	 
	F1
	F2

	Area
	26,711
	15,460

	Población
	34,082
	5,592

	Desempleo
	10,125
	77,677

	Computadores
	29,082
	1,272


Los cuadrados de las coordenadas de las variables originales en el plano principal determinan el aporte para cada eje, del cual se pueden deducir los aportes porcentuales de las mismas. Se puede observar que la población y el número de computadores son los principales responsables del valor obtenido en cobertura tecnológica, lo cual es bastante esperable desde el punto de vista intuitivo.
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-1

-0.9996

-0.9981

-0.9956

-0.9922

-0.9877

-0.9823

-0.976

-0.9686

-0.9603

-0.9511

-0.9409

-0.9298

-0.9178

-0.9049

-0.8911

-0.8764

-0.8608

-0.8444

-0.8271

-0.8091

-0.7902

-0.7706

-0.7502

-0.729

-0.7072

-0.6846

-0.6614

-0.6375

-0.613

-0.5878

-0.5621

-0.5359

-0.5091

-0.4818

-0.454

-0.4258

-0.3972

-0.3682

-0.3388

-0.3091

-0.279

-0.2487

-0.2182

-0.1874

-0.1565

-0.1254

-0.0942

-0.0628

-0.0315

-0.0001

0.0314

0.0627

0.0941

0.1253

0.1564

0.1873

0.2181

0.2486

0.2789

0.309

0.3387

0.3681

0.3971

0.4257

0.4539

0.4817

0.509

0.5358

0.562

0.5877

0.6129

0.6374

0.6613

0.6845

0.7071

0.7289

0.7501

0.7705

0.7901

0.809

0.827

0.8443

0.8607

0.8763

0.891

0.9048

0.9177

0.9297

0.9408

0.951

0.9602

0.9685

0.9759

0.9822

0.9876

0.9921

0.9955

0.998

0.9995

1



Hoja5

		0.8671452141		-0.1363569198		0.1852957302		0.4993041654		0		0		0.0857619318		0.2765091858

		0.9284367196		-0.0563268749		-1.0496426982		-1.3471637709		0.8671452141		-0.1363569198		-0.485814678		-0.746044562

		-0.4621333509		-0.7391533878		1.2284269031		-0.157640705		0		0		0.5685628275		-0.0872996983

		-0.1993587739		0.8580020795		-0.6435088274		0.7355145194		0.9284367196		-0.0563268749		-0.2978404311		0.4073198963

						-0.685414065		0.5678184296		0		0		-0.3172357735		0.3144516359

						3.4781572819		-0.3646163061		-0.4621333509		-0.7391533878		1.6098238599		-0.2019205224

						-0.8007416761		2.405461		0		0		-0.370613791		1.3321179926

						-1.4106720798		-2.0149425795		-0.1993587739		0.8580020795		-0.6529128468		-1.1158531626

						0.2786548731		-0.3333667117						0.1289721042		-0.1846148388

						-0.5805554417		0.0096319589						-0.268703203		0.0053340735





Hoja7

		0.9044278145		-0.2835651377		3.1651150948		-0.3337162003		0		0		1.3736223763		-0.1937194137

		0.9286477738		-0.2757749397		-1.4473284859		-0.9334380595		0.9044278145		-0.2835651377		-0.6281233808		-0.5418528482

		-0.6309383958		-0.5178468715		0.3940805183		-0.3920016446		0		0		0.1710262666		-0.227553618

		0.2128257084		0.8731675725		-0.5491607037		0.8209264537		0.9286477738		-0.2757749397		-0.238329226		0.4765408187

						-0.6203541699		0.7057333639		0		0		-0.2692263452		0.4096722106

						2.0129520225		-0.8420163971		-0.6309383958		-0.5178468715		0.8735972809		-0.4887833514

						-0.0992509003		2.6003376511		0		0		-0.0430737125		1.5094738727

						-1.9052007684		-1.4155789575		0.2128257084		0.8731675725		-0.8268345158		-0.8217315356

						-0.2113831485		-0.2860218453						-0.091737777		-0.1660332466

						-0.739469459		0.0757756356						-0.3209209666		0.0439871115





Hoja9

		0.9024427838		0.2575838397		4.1279097897		0.6563602382		0		0		1.6017688443		0.4685288741

		0.9320934901		0.1460676304		-1.4312577434		0.9617788875		0.9024427838		0.2575838397		-0.5553764928		0.6865455174

		-0.5602309331		0.8268839035		0.1346100123		-0.6498464728		0		0		0.0522332451		-0.4638791605

		0.8121001271		0.1165405261		-0.6749529516		-0.9660808693		0.9320934901		0.1460676304		-0.2619046114		-0.6896163961

						-0.5563957714		-0.6049536203		0		0		-0.2159004089		-0.4318333472

						1.596297324		0.1438829814		-0.5602309331		0.8268839035		0.6194174413		0.1027078231

						-0.2070964614		-0.4088271622		0		0		-0.080360443		-0.2918326231

						-1.797264493		1.9062969557		0.8121001271		0.1165405261		-0.6973995113		1.360769764

						-0.3106149256		-0.0657289214						-0.1205291142		-0.0469192004

						-0.8812347795		-0.9728820169						-0.3419489491		-0.6944712514





Hoja11

		0.8713262657		0.2108867573		2.4546770253		-1.6518689364		0		0		1.0651506712		-1.0177562967

		0.6281148004		0.6870127752		-1.3967358574		0.1823002451		0.8713262657		0.2108867573		-0.6060814195		0.1123195783

		-0.7908921547		0.2725481863		0.9021776163		-0.0131545611		0		0		0.3914792389		-0.0081048424

		0.587456043		-0.680421702		-0.4557546297		-0.5081001213		0.6281148004		0.6870127752		-0.1977642455		-0.3130527407

						-0.4083516213		-0.6669331835		0		0		-0.1771947996		-0.4109136216

						0.7479907537		0.3608680285		-0.7908921547		0.2725481863		0.3245733941		0.2223394969

						-0.1740136197		-0.9442486865		0		0		-0.0755092104		-0.5817743921

						-1.9062711049		0.4049879327		0.587456043		-0.680421702		-0.8271825279		0.2495228341

						2.0964321078		2.3835794089						0.909698524		1.4685807685

						-1.8601506701		0.4525698736						-0.8071696253		0.2788392156





Hoja13

		0.9053625085		-0.2253741418		2.7185233078		1.6061681299		0		0		1.1460688461		0.987567925

		0.704254877		-0.6646487692		-1.2279977212		-0.2420168123		0.9053625085		-0.2253741418		-0.5176964741		-0.1488063651

		-0.7386582017		-0.3458360511		-0.8888199048		0.1096571187		0		0		-0.3747066651		0.0674237343

		0.6239879344		0.6677577835		-0.3622316961		0.5776940581		0.704254877		-0.6646487692		-0.152708811		0.3552007486

						-0.2981052256		0.7065261886		0		0		-0.12567452		0.4344144234

						0.9697837541		-0.3449159921		-0.7386582017		-0.3458360511		0.4088392197		-0.2120749156

						0.0060441149		1.0038794691		0		0		0.0025480642		0.6172449482

						-1.7079029734		-0.5267983068		0.6239879344		0.6677577835		-0.7200138341		-0.3239070064

						2.4481374069		-2.3158422727						1.0320801756		-1.4239178982

						-1.6574310626		-0.5743515805						-0.6987360013		-0.3531455941





Hoja15

		0.903727141		0.2317819464		2.7068295037		-1.5826493923		0		0		1.1464821819		-0.9692484792

		0.7047122127		0.6638512372		-1.2281237581		0.2559210808		0.903727141		0.2317819464		-0.5201738802		0.1567315665

		-0.7267966134		0.3631812703		-0.8996976406		-0.1057620628		0		0		-0.3810684466		-0.0647709587

		0.6229995517		-0.6634560034		-0.3037127718		-0.6737069679		0.7047122127		0.6638512372		-0.1286380546		-0.4125926167

						-0.3150052069		-0.7048224136		0		0		-0.1334209844		-0.4316483839

						0.9535412138		0.3502525701		-0.7267966134		0.3631812703		0.4038739824		0.2145021965

						-0.010356705		-0.9992575852		0		0		-0.0043865998		-0.6119668067

						-1.6974969142		0.5493368697		0.6229995517		-0.6634560034		-0.7189776687		0.3364256974

						2.4408823435		2.3137805405						1.0338398156		1.4170088972

						-1.6468600643		0.5969073607						-0.6975303459		0.3655588877





Hoja19

		0.9499744991		0.268297753		4.9145719918		0.6493863861		0		0		1.8109731895		0.4424213906

		0.9365644031		0.1439416231		-1.0653632292		0.70368176		0.9499744991		0.268297753		-0.3925762505		0.4794123644

		-0.480406744		0.8763694672		-0.1730869307		-0.5192069552		0		0		-0.0637808931		-0.3537312578

		0.9671776993		0.0323903027		-0.5347599602		-1.0474785331		0.9365644031		0.1439416231		-0.1970539759		-0.7136381655

						-0.3679379256		-0.6243596839		0		0		-0.1355816376		-0.4253709124

						-0.7144141852		-0.8710461343		-0.480406744		0.8763694672		-0.2632548547		-0.5934362812

						0.0778308991		-0.5856333149		0		0		0.0286799485		-0.3989869685

						-1.3204186689		1.4540846747		0.9671776993		0.0323903027		-0.4865617621		0.990655452

						0.34203305		-0.6694253416						0.1260359365		-0.4560737596

						-1.1584550411		1.5099971422						-0.4268797007		1.0287481379





Hoja21

		0.8547885354		0.3940587753		4.2858386472		1.0180924363		0		0		1.636835219		0.6856569111

		0.9598853423		0.2406455391		-1.1580891373		0.667499462		0.8547885354		0.3940587753		-0.4422940859		0.4495423038

		-0.5472418761		0.8051351175		-0.21444147		-0.4275134197		0		0		-0.0818988719		-0.2879183857

		0.8892837413		-0.1430650207		-0.5800996519		-1.0270802208		0.9598853423		0.2406455391		-0.2215499973		-0.6917099337

						-0.4809228603		-0.6648281147		0		0		-0.1836726812		-0.4477432257

						-0.7145730968		-0.7890830399		-0.5472418761		0.8051351175		-0.2729077102		-0.5314254585

						-0.1067049781		-0.667642397		0		0		-0.0407524596		-0.4496385665

						-1.4450364654		1.3375369113		0.8892837413		-0.1430650207		-0.5518841875		0.9007938713

						1.6909642313		-0.8739219843						0.6458082153		-0.5885621255

						-1.2769352185		1.4269403667						-0.4876834408		0.9610046095





Hoja23

		0.8575816359		0.3676226968		4.3179352264		0.9368856287		0		0		1.6457944711		0.6337475153

		0.9687087806		0.2210888172		-1.1216954558		0.6746899857		0.8575816359		0.3676226968		-0.4275377194		0.4563877264

		-0.5280051627		0.8240372353		-0.1170615142		-0.4671312699		0		0		-0.044618361		-0.3159865757

		0.8948268902		-0.1054295962		-0.5670608543		-1.0383322799		0.9687087806		0.2210888172		-0.2161370122		-0.702370153

						-0.4622023225		-0.6621883469		0		0		-0.176169856		-0.4479311099

						-0.6993298385		-0.8121025687		-0.5280051627		0.8240372353		-0.2665517478		-0.5493391821

						-0.4390538462		-0.6278363927		0		0		-0.1673467421		-0.4246940519

						-1.3974177257		1.3643112029		0.8948268902		-0.1054295962		-0.5326301221		0.9228755446

						1.7141957802		-0.8153940595						0.653371065		-0.5515656803

						-1.2283094493		1.4470981002						-0.4681739754		0.9788759665





Hoja2

		0.8575816359		0.3676226968		4.3179352264		0.9368856287		0		0		1.6457944711		0.6337475153

		0.9687087806		0.2210888172		-1.1216954558		0.6746899857		0.8575816359		0.3676226968		-0.4275377194		0.4563877264

		-0.5280051627		0.8240372353		-0.1170615142		-0.4671312699		0		0		-0.044618361		-0.3159865757

		0.8948268902		-0.1054295962		-0.5670608543		-1.0383322799		0.9687087806		0.2210888172		-0.2161370122		-0.702370153

						-0.4622023225		-0.6621883469		0		0		-0.176169856		-0.4479311099

						-0.6993298385		-0.8121025687		-0.5280051627		0.8240372353		-0.2665517478		-0.5493391821

						-0.4390538462		-0.6278363927		0		0		-0.1673467421		-0.4246940519

						-1.3974177257		1.3643112029		0.8948268902		-0.1054295962		-0.5326301221		0.9228755446

						1.7141957802		-0.8153940595						0.653371065		-0.5515656803

						-1.2283094493		1.4470981002						-0.4681739754		0.9788759665





Calculos

		0.8575816359		0.3676226968		4.3179352264		0.9368856287		0		0		1.6457944711		0.6337475153

		0.9687087806		0.2210888172		-1.1216954558		0.6746899857		0.8575816359		0.3676226968		-0.4275377194		0.4563877264

		-0.5280051627		0.8240372353		-0.1170615142		-0.4671312699		0		0		-0.044618361		-0.3159865757

		0.8948268902		-0.1054295962		-0.5670608543		-1.0383322799		0.9687087806		0.2210888172		-0.2161370122		-0.702370153

						-0.4622023225		-0.6621883469		0		0		-0.176169856		-0.4479311099

						-0.6993298385		-0.8121025687		-0.5280051627		0.8240372353		-0.2665517478		-0.5493391821

						-0.4390538462		-0.6278363927		0		0		-0.1673467421		-0.4246940519

						-1.3974177257		1.3643112029		0.8948268902		-0.1054295962		-0.5326301221		0.9228755446

						1.7141957802		-0.8153940595						0.653371065		-0.5515656803

						-1.2283094493		1.4470981002						-0.4681739754		0.9788759665





PCA

				XLSTAT version 6.1 - Principal Component Analysis (PCA) - 27-11-2003 at 16:30:04

				Obs/Variables: workbook = desarrollo.xls / sheet = countries / range = $B$2:$E$11 / 10 rows and 4 columns

				Uniform weighting (default)

				No missing values

				Pearson correlation coefficient (normed PCA, variances with 1/n)

				Without axes rotation

				Number of factors associated with non trivial eigenvalues: 4

				Bartlett's sphericity test:

				Chi-square observed value		27.893

				p-value		< 0,0001

				Chi-square Critical value (df = 6)		12.592

				Alpha		0.050

				Decision:

				At the  level of significance alpha=0,050 the decision is to reject the null hypothesis of absence of significant correlation between variables.

				In other words, the correlation between variables is significant .

				Means and standard deviations of the variables:

						Mean		Standard deviation

				Area		1368597.000		2763092.637

				Poblacion		53.504		83.497

				Desempleo		17.960		18.252

				Computadores		1.500		2.193

				Correlation matrix:

						Area		Poblacion		Desempleo		Computadores

				Area		1		0.895		-0.222		0.581

				Poblacion		0.895		1		-0.324		0.849

				Desempleo		-0.222		-0.324		1		-0.471

				Computadores		0.581		0.849		-0.471		1

				In bold, significant values (except diagonal) at the level of significance alpha=0,050 (two-tailed test)

				Eigenvalues:

						F1		F2		F3		F4

				Eigenvalue		2.753		0.874		0.353		0.020

				% variance		68.834		21.854		8.815		0.497

				% cumulative		68.834		90.688		99.503		100.000

				Eigenvectors:

						F1		F2		F3		F4

				Area		0.517		0.393		-0.595		-0.473

				Poblacion		0.584		0.236		0.047		0.775

				Desempleo		-0.318		0.881		0.346		-0.050

				Computadores		0.539		-0.113		0.724		-0.415

				Factor loadings:

						F1		F2		F3		F4

				Area		0.858		0.368		-0.353		-0.067

				Poblacion		0.969		0.221		0.028		0.109

				Desempleo		-0.528		0.824		0.205		-0.007

				Computadores		0.895		-0.105		0.430		-0.059

				Squared cosines of the variables:

						F1		F2		F3		F4

				Area		0.735		0.135		0.125		0.004

				Poblacion		0.938		0.049		0.001		0.012

				Desempleo		0.279		0.679		0.042		0.000

				Computadores		0.801		0.011		0.185		0.003

				Contributions of the variables (%):

						F1		F2		F3		F4

				Area		26.711		15.460		35.439		22.390

				Poblacion		34.082		5.592		0.219		60.108

				Desempleo		10.125		77.677		11.947		0.251

				Computadores		29.082		1.272		52.395		17.252

				Factor scores:

						F1		F2		F3		F4

				E.E.U.U.		4.318		0.937		-0.631		-0.030

				Namibia		-1.122		0.675		-0.074		-0.155

				Francia		-0.117		-0.467		-0.177		0.335

				Luxemburgo		-0.567		-1.038		-0.302		-0.058

				Finlandia		-0.462		-0.662		-0.058		-0.193

				Laos		-0.699		-0.812		-0.507		0.065

				Chile		-0.439		-0.628		-0.389		-0.045

				Zimbawe		-1.397		1.364		0.309		-0.033

				Japan		1.714		-0.815		1.555		-0.004

				Kenia		-1.228		1.447		0.275		0.116

				Squared cosines of the observations:

						F1		F2		F3		F4

				E.E.U.U.		0.936		0.044		0.020		0.000

				Namibia		0.722		0.261		0.003		0.014

				Francia		0.036		0.580		0.084		0.299

				Luxemburgo		0.215		0.722		0.061		0.002

				Finlandia		0.308		0.633		0.005		0.054

				Laos		0.347		0.468		0.182		0.003

				Chile		0.261		0.533		0.204		0.003

				Zimbawe		0.499		0.476		0.024		0.000

				Japan		0.488		0.110		0.402		0.000

				Kenia		0.409		0.567		0.020		0.004

				Contributions of the observations (%):

						F1		F2		F3		F4

				E.E.U.U.		67.716		10.041		11.288		0.441

				Namibia		4.570		5.207		0.157		12.138

				Francia		0.050		2.496		0.892		56.607

				Luxemburgo		1.168		12.333		2.581		1.681

				Finlandia		0.776		5.016		0.097		18.667

				Laos		1.776		7.544		7.291		2.117

				Chile		0.700		4.509		4.281		1.001

				Zimbawe		7.092		21.292		2.701		0.544

				Japan		10.672		7.606		68.569		0.007

				Kenia		5.480		23.955		2.142		6.797



p-value:
probability under the null hypothesis to obtain
a result as extreme as the observed,
towards the right-tail of the distribution.

Reject the null hypothesis when the probability
is lower than the alpha level.

Critical value:
Value of the statistics under the null hypothesis for
the probability 1-alpha (right-tailed test).

Reject the null hypothesis when the observed value
is greater than the critical value.



PCA

		0

		0

		0

		0



Eigenvalues

F4

F3

F2

F1



Paises

		0.8575816359		0

		0.9687087806		0.0314

		-0.5280051627		0.0627

		0.8948268902		0.0941

				0.1253

				0.1564

				0.1873

				0.2181

				0.2486

				0.2789

				0.309

				0.3387

				0.3681

				0.3971

				0.4257

				0.4539

				0.4817

				0.509

				0.5358

				0.562

				0.5877

				0.6129

				0.6374

				0.6613

				0.6845

				0.7071

				0.7289

				0.7501

				0.7705

				0.7901

				0.809

				0.827

				0.8443

				0.8607

				0.8763

				0.891

				0.9048

				0.9177

				0.9297

				0.9408

				0.951

				0.9602

				0.9685

				0.9759

				0.9822

				0.9876

				0.9921

				0.9955

				0.998

				0.9995

				1

				0.9995

				0.998

				0.9955

				0.9921

				0.9876

				0.9822

				0.9759

				0.9685

				0.9602

				0.951

				0.9408

				0.9297

				0.9177

				0.9048

				0.891

				0.8763

				0.8607

				0.8443

				0.827

				0.809

				0.7901

				0.7705

				0.7501

				0.7289

				0.7071

				0.6845

				0.6613

				0.6374

				0.6129

				0.5877

				0.562

				0.5358

				0.509

				0.4817

				0.4539

				0.4257

				0.3971

				0.3681

				0.3387

				0.309

				0.2789

				0.2486

				0.2181

				0.1873

				0.1564

				0.1253

				0.0941

				0.0627

				0.0314

				0

				-0.0315

				-0.0628

				-0.0942

				-0.1254

				-0.1565

				-0.1874

				-0.2182

				-0.2487

				-0.279

				-0.3091

				-0.3388

				-0.3682

				-0.3972

				-0.4258

				-0.454

				-0.4818

				-0.5091

				-0.5359

				-0.5621

				-0.5878

				-0.613

				-0.6375

				-0.6614

				-0.6846

				-0.7072

				-0.729

				-0.7502

				-0.7706

				-0.7902

				-0.8091

				-0.8271

				-0.8444

				-0.8608

				-0.8764

				-0.8911

				-0.9049

				-0.9178

				-0.9298

				-0.9409

				-0.9511

				-0.9603

				-0.9686

				-0.976

				-0.9823

				-0.9877

				-0.9922

				-0.9956

				-0.9981

				-0.9996

				-1

				-0.9996

				-0.9981

				-0.9956

				-0.9922

				-0.9877

				-0.9823

				-0.976

				-0.9686

				-0.9603

				-0.9511

				-0.9409

				-0.9298

				-0.9178

				-0.9049

				-0.8911

				-0.8764

				-0.8608

				-0.8444

				-0.8271

				-0.8091

				-0.7902

				-0.7706

				-0.7502

				-0.729

				-0.7072

				-0.6846

				-0.6614

				-0.6375

				-0.613

				-0.5878

				-0.5621

				-0.5359

				-0.5091

				-0.4818

				-0.454

				-0.4258

				-0.3972

				-0.3682

				-0.3388

				-0.3091

				-0.279

				-0.2487

				-0.2182

				-0.1874

				-0.1565

				-0.1254

				-0.0942

				-0.0628

				-0.0315

				-0.0001



-- axis F1 (69 %) -->

-- axis F2 (22 %) -->

Variables (axes F1 and F2: 91 %)

Computadores

Desempleo

Poblacion

Area

0.3676226968

1

0.2210888172

0.9995

0.8240372353

0.998

-0.1054295962

0.9955

0.9921

0.9876

0.9822

0.9759

0.9685

0.9602

0.951

0.9408

0.9297

0.9177

0.9048

0.891

0.8763

0.8607

0.8443

0.827

0.809

0.7901

0.7705

0.7501

0.7289

0.7071

0.6845

0.6613

0.6374

0.6129

0.5877

0.562

0.5358

0.509

0.4817

0.4539

0.4257

0.3971

0.3681

0.3387

0.309

0.2789

0.2486

0.2181

0.1873

0.1564

0.1253

0.0941

0.0627

0.0314

-0.0001

-0.0315

-0.0628

-0.0942

-0.1254

-0.1565

-0.1874

-0.2182

-0.2487

-0.279

-0.3091

-0.3388

-0.3682

-0.3972

-0.4258

-0.454

-0.4818

-0.5091

-0.5359

-0.5621

-0.5878

-0.613

-0.6375

-0.6614

-0.6846

-0.7072

-0.729

-0.7502

-0.7706

-0.7902

-0.8091

-0.8271

-0.8444

-0.8608

-0.8764

-0.8911

-0.9049

-0.9178

-0.9298

-0.9409

-0.9511

-0.9603

-0.9686

-0.976

-0.9823

-0.9877

-0.9922

-0.9956

-0.9981

-0.9996

-1

-0.9996

-0.9981

-0.9956

-0.9922

-0.9877

-0.9823

-0.976

-0.9686

-0.9603

-0.9511

-0.9409

-0.9298

-0.9178

-0.9049

-0.8911

-0.8764

-0.8608

-0.8444

-0.8271

-0.8091

-0.7902

-0.7706

-0.7502

-0.729

-0.7072

-0.6846

-0.6614

-0.6375

-0.613

-0.5878

-0.5621

-0.5359

-0.5091

-0.4818

-0.454

-0.4258

-0.3972

-0.3682

-0.3388

-0.3091

-0.279

-0.2487

-0.2182

-0.1874

-0.1565

-0.1254

-0.0942

-0.0628

-0.0315

-0.0001

0.0314

0.0627

0.0941

0.1253

0.1564

0.1873

0.2181

0.2486

0.2789

0.309

0.3387

0.3681

0.3971

0.4257

0.4539

0.4817

0.509

0.5358

0.562

0.5877

0.6129

0.6374

0.6613

0.6845

0.7071

0.7289

0.7501

0.7705

0.7901

0.809

0.827

0.8443

0.8607

0.8763

0.891

0.9048

0.9177

0.9297

0.9408

0.951

0.9602

0.9685

0.9759

0.9822

0.9876

0.9921

0.9955

0.998

0.9995

1



		4.3179352264

		-1.1216954558

		-0.1170615142

		-0.5670608543

		-0.4622023225

		-0.6993298385

		-0.4390538462

		-1.3974177257

		1.7141957802

		-1.2283094493



-- axis F1 (69 %) -->

-- axis F2 (22 %) -->

Observations (axes F1 and F2: 91 %)

Kenia

Japan

Zimbawe

Chile

Laos

Finlandia

Luxemburgo

Francia

Namibia

E.E.U.U.

0.9368856287

0.6746899857

-0.4671312699

-1.0383322799

-0.6621883469

-0.8121025687

-0.6278363927

1.3643112029

-0.8153940595

1.4470981002



		1.6457944711		0		0		0		0

		-0.4275377194		0.8575816359		0.9687087806		-0.5280051627		0.8948268902

		-0.044618361

		-0.2161370122

		-0.176169856

		-0.2665517478

		-0.1673467421

		-0.5326301221

		0.653371065

		-0.4681739754



-- axis F1 (69 %) -->

-- axis F2 (22 %) -->

Variables and observations (axes F1 and F2: 91 %)

Kenia

Japan

Zimbawe

Chile

Laos

Finlandia

Luxemburgo

Francia

Namibia

E.E.U.U.

Area

Poblacion

Desempleo

Computadores

0.6337475153

0

0

0

0

0.4563877264

0.3676226968

0.2210888172

0.8240372353

-0.1054295962

-0.3159865757

-0.702370153

-0.4479311099

-0.5493391821

-0.4246940519

0.9228755446

-0.5515656803

0.9788759665



		Paises		Area		Poblacion		Desempleo		Computadores

		E.E.U.U.		9629091		278.1		4.0		5.40

		Namibia		825418		1.8		35.0		0.03

		Francia		547030		59.6		9.7		0.89

		Luxemburgo		2586		0.4		2.7		0.66

		Finlandia		337030		5.2		9.8		1.20

		Laos		236800		5.6		5.7		0.01

		Chile		756950		15.3		8.0		0.56

		Zimbawe		390580		11.4		50.0		0.03

		Japan		377835		126.8		4.7		6.20

		Kenia		582650		30.8		50.0		0.02
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Gráfico2

		4.3179352264

		-1.1216954558

		-0.1170615142

		-0.5670608543

		-0.4622023225

		-0.6993298385

		-0.4390538462

		-1.3974177257

		1.7141957802

		-1.2283094493



-- axis F1 (69 %) -->

-- axis F2 (22 %) -->

Observations (axes F1 and F2: 91 %)

E.E.U.U.

Namibia

Francia

Luxemburgo

Finlandia

Laos

Chile

Zimbawe

Japan

Kenia

0.9368856287

0.6746899857

-0.4671312699

-1.0383322799

-0.6621883469

-0.8121025687

-0.6278363927

1.3643112029

-0.8153940595

1.4470981002



Hoja5

		0.8671452141		-0.1363569198		0.1852957302		0.4993041654		0		0		0.0857619318		0.2765091858

		0.9284367196		-0.0563268749		-1.0496426982		-1.3471637709		0.8671452141		-0.1363569198		-0.485814678		-0.746044562

		-0.4621333509		-0.7391533878		1.2284269031		-0.157640705		0		0		0.5685628275		-0.0872996983

		-0.1993587739		0.8580020795		-0.6435088274		0.7355145194		0.9284367196		-0.0563268749		-0.2978404311		0.4073198963

						-0.685414065		0.5678184296		0		0		-0.3172357735		0.3144516359

						3.4781572819		-0.3646163061		-0.4621333509		-0.7391533878		1.6098238599		-0.2019205224

						-0.8007416761		2.405461		0		0		-0.370613791		1.3321179926

						-1.4106720798		-2.0149425795		-0.1993587739		0.8580020795		-0.6529128468		-1.1158531626

						0.2786548731		-0.3333667117						0.1289721042		-0.1846148388

						-0.5805554417		0.0096319589						-0.268703203		0.0053340735





Hoja7

		0.9044278145		-0.2835651377		3.1651150948		-0.3337162003		0		0		1.3736223763		-0.1937194137

		0.9286477738		-0.2757749397		-1.4473284859		-0.9334380595		0.9044278145		-0.2835651377		-0.6281233808		-0.5418528482

		-0.6309383958		-0.5178468715		0.3940805183		-0.3920016446		0		0		0.1710262666		-0.227553618

		0.2128257084		0.8731675725		-0.5491607037		0.8209264537		0.9286477738		-0.2757749397		-0.238329226		0.4765408187

						-0.6203541699		0.7057333639		0		0		-0.2692263452		0.4096722106

						2.0129520225		-0.8420163971		-0.6309383958		-0.5178468715		0.8735972809		-0.4887833514

						-0.0992509003		2.6003376511		0		0		-0.0430737125		1.5094738727

						-1.9052007684		-1.4155789575		0.2128257084		0.8731675725		-0.8268345158		-0.8217315356

						-0.2113831485		-0.2860218453						-0.091737777		-0.1660332466

						-0.739469459		0.0757756356						-0.3209209666		0.0439871115





Hoja9

		0.9024427838		0.2575838397		4.1279097897		0.6563602382		0		0		1.6017688443		0.4685288741

		0.9320934901		0.1460676304		-1.4312577434		0.9617788875		0.9024427838		0.2575838397		-0.5553764928		0.6865455174

		-0.5602309331		0.8268839035		0.1346100123		-0.6498464728		0		0		0.0522332451		-0.4638791605

		0.8121001271		0.1165405261		-0.6749529516		-0.9660808693		0.9320934901		0.1460676304		-0.2619046114		-0.6896163961

						-0.5563957714		-0.6049536203		0		0		-0.2159004089		-0.4318333472

						1.596297324		0.1438829814		-0.5602309331		0.8268839035		0.6194174413		0.1027078231

						-0.2070964614		-0.4088271622		0		0		-0.080360443		-0.2918326231

						-1.797264493		1.9062969557		0.8121001271		0.1165405261		-0.6973995113		1.360769764

						-0.3106149256		-0.0657289214						-0.1205291142		-0.0469192004

						-0.8812347795		-0.9728820169						-0.3419489491		-0.6944712514





Hoja11

		0.8713262657		0.2108867573		2.4546770253		-1.6518689364		0		0		1.0651506712		-1.0177562967

		0.6281148004		0.6870127752		-1.3967358574		0.1823002451		0.8713262657		0.2108867573		-0.6060814195		0.1123195783

		-0.7908921547		0.2725481863		0.9021776163		-0.0131545611		0		0		0.3914792389		-0.0081048424

		0.587456043		-0.680421702		-0.4557546297		-0.5081001213		0.6281148004		0.6870127752		-0.1977642455		-0.3130527407

						-0.4083516213		-0.6669331835		0		0		-0.1771947996		-0.4109136216

						0.7479907537		0.3608680285		-0.7908921547		0.2725481863		0.3245733941		0.2223394969

						-0.1740136197		-0.9442486865		0		0		-0.0755092104		-0.5817743921

						-1.9062711049		0.4049879327		0.587456043		-0.680421702		-0.8271825279		0.2495228341

						2.0964321078		2.3835794089						0.909698524		1.4685807685

						-1.8601506701		0.4525698736						-0.8071696253		0.2788392156





Hoja13

		0.9053625085		-0.2253741418		2.7185233078		1.6061681299		0		0		1.1460688461		0.987567925

		0.704254877		-0.6646487692		-1.2279977212		-0.2420168123		0.9053625085		-0.2253741418		-0.5176964741		-0.1488063651

		-0.7386582017		-0.3458360511		-0.8888199048		0.1096571187		0		0		-0.3747066651		0.0674237343

		0.6239879344		0.6677577835		-0.3622316961		0.5776940581		0.704254877		-0.6646487692		-0.152708811		0.3552007486

						-0.2981052256		0.7065261886		0		0		-0.12567452		0.4344144234

						0.9697837541		-0.3449159921		-0.7386582017		-0.3458360511		0.4088392197		-0.2120749156

						0.0060441149		1.0038794691		0		0		0.0025480642		0.6172449482

						-1.7079029734		-0.5267983068		0.6239879344		0.6677577835		-0.7200138341		-0.3239070064

						2.4481374069		-2.3158422727						1.0320801756		-1.4239178982

						-1.6574310626		-0.5743515805						-0.6987360013		-0.3531455941





Hoja15

		0.903727141		0.2317819464		2.7068295037		-1.5826493923		0		0		1.1464821819		-0.9692484792

		0.7047122127		0.6638512372		-1.2281237581		0.2559210808		0.903727141		0.2317819464		-0.5201738802		0.1567315665

		-0.7267966134		0.3631812703		-0.8996976406		-0.1057620628		0		0		-0.3810684466		-0.0647709587

		0.6229995517		-0.6634560034		-0.3037127718		-0.6737069679		0.7047122127		0.6638512372		-0.1286380546		-0.4125926167

						-0.3150052069		-0.7048224136		0		0		-0.1334209844		-0.4316483839

						0.9535412138		0.3502525701		-0.7267966134		0.3631812703		0.4038739824		0.2145021965

						-0.010356705		-0.9992575852		0		0		-0.0043865998		-0.6119668067

						-1.6974969142		0.5493368697		0.6229995517		-0.6634560034		-0.7189776687		0.3364256974

						2.4408823435		2.3137805405						1.0338398156		1.4170088972

						-1.6468600643		0.5969073607						-0.6975303459		0.3655588877





Hoja19

		0.9499744991		0.268297753		4.9145719918		0.6493863861		0		0		1.8109731895		0.4424213906

		0.9365644031		0.1439416231		-1.0653632292		0.70368176		0.9499744991		0.268297753		-0.3925762505		0.4794123644

		-0.480406744		0.8763694672		-0.1730869307		-0.5192069552		0		0		-0.0637808931		-0.3537312578

		0.9671776993		0.0323903027		-0.5347599602		-1.0474785331		0.9365644031		0.1439416231		-0.1970539759		-0.7136381655

						-0.3679379256		-0.6243596839		0		0		-0.1355816376		-0.4253709124

						-0.7144141852		-0.8710461343		-0.480406744		0.8763694672		-0.2632548547		-0.5934362812

						0.0778308991		-0.5856333149		0		0		0.0286799485		-0.3989869685

						-1.3204186689		1.4540846747		0.9671776993		0.0323903027		-0.4865617621		0.990655452

						0.34203305		-0.6694253416						0.1260359365		-0.4560737596

						-1.1584550411		1.5099971422						-0.4268797007		1.0287481379





Hoja21

		0.8547885354		0.3940587753		4.2858386472		1.0180924363		0		0		1.636835219		0.6856569111

		0.9598853423		0.2406455391		-1.1580891373		0.667499462		0.8547885354		0.3940587753		-0.4422940859		0.4495423038

		-0.5472418761		0.8051351175		-0.21444147		-0.4275134197		0		0		-0.0818988719		-0.2879183857

		0.8892837413		-0.1430650207		-0.5800996519		-1.0270802208		0.9598853423		0.2406455391		-0.2215499973		-0.6917099337

						-0.4809228603		-0.6648281147		0		0		-0.1836726812		-0.4477432257

						-0.7145730968		-0.7890830399		-0.5472418761		0.8051351175		-0.2729077102		-0.5314254585

						-0.1067049781		-0.667642397		0		0		-0.0407524596		-0.4496385665

						-1.4450364654		1.3375369113		0.8892837413		-0.1430650207		-0.5518841875		0.9007938713

						1.6909642313		-0.8739219843						0.6458082153		-0.5885621255

						-1.2769352185		1.4269403667						-0.4876834408		0.9610046095





Hoja23

		0.8575816359		0.3676226968		4.3179352264		0.9368856287		0		0		1.6457944711		0.6337475153

		0.9687087806		0.2210888172		-1.1216954558		0.6746899857		0.8575816359		0.3676226968		-0.4275377194		0.4563877264

		-0.5280051627		0.8240372353		-0.1170615142		-0.4671312699		0		0		-0.044618361		-0.3159865757

		0.8948268902		-0.1054295962		-0.5670608543		-1.0383322799		0.9687087806		0.2210888172		-0.2161370122		-0.702370153

						-0.4622023225		-0.6621883469		0		0		-0.176169856		-0.4479311099

						-0.6993298385		-0.8121025687		-0.5280051627		0.8240372353		-0.2665517478		-0.5493391821

						-0.4390538462		-0.6278363927		0		0		-0.1673467421		-0.4246940519

						-1.3974177257		1.3643112029		0.8948268902		-0.1054295962		-0.5326301221		0.9228755446

						1.7141957802		-0.8153940595						0.653371065		-0.5515656803

						-1.2283094493		1.4470981002						-0.4681739754		0.9788759665





Hoja2

		0.8575816359		0.3676226968		4.3179352264		0.9368856287		0		0		1.6457944711		0.6337475153

		0.9687087806		0.2210888172		-1.1216954558		0.6746899857		0.8575816359		0.3676226968		-0.4275377194		0.4563877264

		-0.5280051627		0.8240372353		-0.1170615142		-0.4671312699		0		0		-0.044618361		-0.3159865757

		0.8948268902		-0.1054295962		-0.5670608543		-1.0383322799		0.9687087806		0.2210888172		-0.2161370122		-0.702370153

						-0.4622023225		-0.6621883469		0		0		-0.176169856		-0.4479311099

						-0.6993298385		-0.8121025687		-0.5280051627		0.8240372353		-0.2665517478		-0.5493391821

						-0.4390538462		-0.6278363927		0		0		-0.1673467421		-0.4246940519

						-1.3974177257		1.3643112029		0.8948268902		-0.1054295962		-0.5326301221		0.9228755446

						1.7141957802		-0.8153940595						0.653371065		-0.5515656803

						-1.2283094493		1.4470981002						-0.4681739754		0.9788759665





Calculos

		0.8575816359		0.3676226968		4.3179352264		0.9368856287		0		0		1.6457944711		0.6337475153

		0.9687087806		0.2210888172		-1.1216954558		0.6746899857		0.8575816359		0.3676226968		-0.4275377194		0.4563877264

		-0.5280051627		0.8240372353		-0.1170615142		-0.4671312699		0		0		-0.044618361		-0.3159865757

		0.8948268902		-0.1054295962		-0.5670608543		-1.0383322799		0.9687087806		0.2210888172		-0.2161370122		-0.702370153

						-0.4622023225		-0.6621883469		0		0		-0.176169856		-0.4479311099

						-0.6993298385		-0.8121025687		-0.5280051627		0.8240372353		-0.2665517478		-0.5493391821

						-0.4390538462		-0.6278363927		0		0		-0.1673467421		-0.4246940519

						-1.3974177257		1.3643112029		0.8948268902		-0.1054295962		-0.5326301221		0.9228755446

						1.7141957802		-0.8153940595						0.653371065		-0.5515656803

						-1.2283094493		1.4470981002						-0.4681739754		0.9788759665





PCA

				XLSTAT version 6.1 - Principal Component Analysis (PCA) - 27-11-2003 at 16:30:04

				Obs/Variables: workbook = desarrollo.xls / sheet = countries / range = $B$2:$E$11 / 10 rows and 4 columns

				Uniform weighting (default)

				No missing values

				Pearson correlation coefficient (normed PCA, variances with 1/n)

				Without axes rotation

				Number of factors associated with non trivial eigenvalues: 4

				Bartlett's sphericity test:

				Chi-square observed value		27.893

				p-value		< 0,0001

				Chi-square Critical value (df = 6)		12.592

				Alpha		0.050

				Decision:

				At the  level of significance alpha=0,050 the decision is to reject the null hypothesis of absence of significant correlation between variables.

				In other words, the correlation between variables is significant .

				Means and standard deviations of the variables:

						Mean		Standard deviation

				Area		1368597.000		2763092.637

				Poblacion		53.504		83.497

				Desempleo		17.960		18.252

				Computadores		1.500		2.193

				Correlation matrix:

						Area		Poblacion		Desempleo		Computadores

				Area		1		0.895		-0.222		0.581

				Poblacion		0.895		1		-0.324		0.849

				Desempleo		-0.222		-0.324		1		-0.471

				Computadores		0.581		0.849		-0.471		1

				In bold, significant values (except diagonal) at the level of significance alpha=0,050 (two-tailed test)

				Eigenvalues:

						F1		F2		F3		F4

				Eigenvalue		2.753		0.874		0.353		0.020

				% variance		68.834		21.854		8.815		0.497

				% cumulative		68.834		90.688		99.503		100.000

				Eigenvectors:

						F1		F2		F3		F4

				Area		0.517		0.393		-0.595		-0.473

				Poblacion		0.584		0.236		0.047		0.775

				Desempleo		-0.318		0.881		0.346		-0.050

				Computadores		0.539		-0.113		0.724		-0.415

				Factor loadings:

						F1		F2		F3		F4

				Area		0.858		0.368		-0.353		-0.067

				Poblacion		0.969		0.221		0.028		0.109

				Desempleo		-0.528		0.824		0.205		-0.007

				Computadores		0.895		-0.105		0.430		-0.059

				Squared cosines of the variables:

						F1		F2		F3		F4

				Area		0.735		0.135		0.125		0.004

				Poblacion		0.938		0.049		0.001		0.012

				Desempleo		0.279		0.679		0.042		0.000

				Computadores		0.801		0.011		0.185		0.003

				Contributions of the variables (%):

						F1		F2		F3		F4

				Area		26.711		15.460		35.439		22.390

				Poblacion		34.082		5.592		0.219		60.108

				Desempleo		10.125		77.677		11.947		0.251

				Computadores		29.082		1.272		52.395		17.252

				Factor scores:

						F1		F2		F3		F4

				E.E.U.U.		4.318		0.937		-0.631		-0.030

				Namibia		-1.122		0.675		-0.074		-0.155

				Francia		-0.117		-0.467		-0.177		0.335

				Luxemburgo		-0.567		-1.038		-0.302		-0.058

				Finlandia		-0.462		-0.662		-0.058		-0.193

				Laos		-0.699		-0.812		-0.507		0.065

				Chile		-0.439		-0.628		-0.389		-0.045

				Zimbawe		-1.397		1.364		0.309		-0.033

				Japan		1.714		-0.815		1.555		-0.004

				Kenia		-1.228		1.447		0.275		0.116

				Squared cosines of the observations:

						F1		F2		F3		F4

				E.E.U.U.		0.936		0.044		0.020		0.000

				Namibia		0.722		0.261		0.003		0.014

				Francia		0.036		0.580		0.084		0.299

				Luxemburgo		0.215		0.722		0.061		0.002

				Finlandia		0.308		0.633		0.005		0.054

				Laos		0.347		0.468		0.182		0.003

				Chile		0.261		0.533		0.204		0.003

				Zimbawe		0.499		0.476		0.024		0.000

				Japan		0.488		0.110		0.402		0.000

				Kenia		0.409		0.567		0.020		0.004

				Contributions of the observations (%):

						F1		F2		F3		F4

				E.E.U.U.		67.716		10.041		11.288		0.441

				Namibia		4.570		5.207		0.157		12.138

				Francia		0.050		2.496		0.892		56.607

				Luxemburgo		1.168		12.333		2.581		1.681

				Finlandia		0.776		5.016		0.097		18.667

				Laos		1.776		7.544		7.291		2.117

				Chile		0.700		4.509		4.281		1.001

				Zimbawe		7.092		21.292		2.701		0.544

				Japan		10.672		7.606		68.569		0.007

				Kenia		5.480		23.955		2.142		6.797



p-value:
probability under the null hypothesis to obtain
a result as extreme as the observed,
towards the right-tail of the distribution.

Reject the null hypothesis when the probability
is lower than the alpha level.

Critical value:
Value of the statistics under the null hypothesis for
the probability 1-alpha (right-tailed test).

Reject the null hypothesis when the observed value
is greater than the critical value.



PCA

		



Eigenvalues

F4

F3

F2

F1



Paises

		0.8575816359		0

		0.9687087806		0.0314

		-0.5280051627		0.0627

		0.8948268902		0.0941

				0.1253

				0.1564

				0.1873

				0.2181

				0.2486

				0.2789

				0.309

				0.3387

				0.3681

				0.3971

				0.4257

				0.4539

				0.4817

				0.509

				0.5358

				0.562

				0.5877

				0.6129

				0.6374

				0.6613

				0.6845

				0.7071

				0.7289

				0.7501

				0.7705

				0.7901

				0.809

				0.827

				0.8443

				0.8607

				0.8763

				0.891

				0.9048

				0.9177

				0.9297

				0.9408

				0.951

				0.9602

				0.9685

				0.9759

				0.9822

				0.9876

				0.9921

				0.9955

				0.998

				0.9995

				1

				0.9995

				0.998

				0.9955

				0.9921

				0.9876

				0.9822

				0.9759

				0.9685

				0.9602

				0.951

				0.9408

				0.9297

				0.9177

				0.9048

				0.891

				0.8763

				0.8607

				0.8443

				0.827

				0.809

				0.7901

				0.7705

				0.7501

				0.7289

				0.7071

				0.6845

				0.6613

				0.6374

				0.6129

				0.5877

				0.562

				0.5358

				0.509

				0.4817

				0.4539

				0.4257

				0.3971

				0.3681

				0.3387

				0.309

				0.2789

				0.2486

				0.2181

				0.1873

				0.1564

				0.1253

				0.0941

				0.0627

				0.0314

				0

				-0.0315

				-0.0628

				-0.0942

				-0.1254

				-0.1565

				-0.1874

				-0.2182

				-0.2487

				-0.279

				-0.3091

				-0.3388

				-0.3682

				-0.3972

				-0.4258

				-0.454

				-0.4818

				-0.5091

				-0.5359

				-0.5621

				-0.5878

				-0.613

				-0.6375

				-0.6614

				-0.6846

				-0.7072

				-0.729

				-0.7502

				-0.7706

				-0.7902

				-0.8091

				-0.8271

				-0.8444

				-0.8608

				-0.8764

				-0.8911

				-0.9049

				-0.9178

				-0.9298

				-0.9409

				-0.9511

				-0.9603

				-0.9686

				-0.976

				-0.9823

				-0.9877

				-0.9922

				-0.9956

				-0.9981

				-0.9996

				-1

				-0.9996

				-0.9981

				-0.9956

				-0.9922

				-0.9877

				-0.9823

				-0.976

				-0.9686

				-0.9603

				-0.9511

				-0.9409

				-0.9298

				-0.9178

				-0.9049

				-0.8911

				-0.8764

				-0.8608

				-0.8444

				-0.8271

				-0.8091

				-0.7902

				-0.7706

				-0.7502

				-0.729

				-0.7072

				-0.6846

				-0.6614

				-0.6375

				-0.613

				-0.5878

				-0.5621

				-0.5359

				-0.5091

				-0.4818

				-0.454

				-0.4258

				-0.3972

				-0.3682

				-0.3388

				-0.3091

				-0.279

				-0.2487

				-0.2182

				-0.1874

				-0.1565

				-0.1254

				-0.0942

				-0.0628

				-0.0315

				-0.0001



-- axis F1 (69 %) -->

-- axis F2 (22 %) -->

Variables (axes F1 and F2: 91 %)

Computadores

Desempleo

Poblacion

Area

0.3676226968

1

0.2210888172

0.9995

0.8240372353

0.998

-0.1054295962

0.9955

0.9921

0.9876

0.9822

0.9759

0.9685

0.9602

0.951

0.9408

0.9297

0.9177

0.9048

0.891

0.8763

0.8607

0.8443

0.827

0.809

0.7901

0.7705

0.7501

0.7289

0.7071

0.6845

0.6613

0.6374

0.6129

0.5877

0.562

0.5358

0.509

0.4817

0.4539

0.4257

0.3971

0.3681

0.3387

0.309

0.2789

0.2486

0.2181

0.1873

0.1564

0.1253

0.0941

0.0627

0.0314

-0.0001

-0.0315

-0.0628

-0.0942

-0.1254

-0.1565

-0.1874

-0.2182

-0.2487

-0.279

-0.3091

-0.3388

-0.3682

-0.3972

-0.4258

-0.454

-0.4818

-0.5091

-0.5359

-0.5621

-0.5878

-0.613

-0.6375

-0.6614

-0.6846

-0.7072

-0.729

-0.7502

-0.7706

-0.7902

-0.8091

-0.8271

-0.8444

-0.8608

-0.8764

-0.8911

-0.9049

-0.9178

-0.9298

-0.9409

-0.9511

-0.9603

-0.9686

-0.976

-0.9823

-0.9877

-0.9922

-0.9956

-0.9981

-0.9996

-1

-0.9996

-0.9981

-0.9956

-0.9922

-0.9877

-0.9823

-0.976

-0.9686

-0.9603

-0.9511

-0.9409

-0.9298

-0.9178

-0.9049

-0.8911

-0.8764

-0.8608

-0.8444

-0.8271

-0.8091

-0.7902

-0.7706

-0.7502

-0.729

-0.7072

-0.6846

-0.6614

-0.6375

-0.613

-0.5878

-0.5621

-0.5359

-0.5091

-0.4818

-0.454

-0.4258

-0.3972

-0.3682

-0.3388

-0.3091

-0.279

-0.2487

-0.2182

-0.1874

-0.1565

-0.1254

-0.0942

-0.0628

-0.0315

-0.0001

0.0314

0.0627

0.0941

0.1253

0.1564

0.1873

0.2181

0.2486

0.2789

0.309

0.3387

0.3681

0.3971

0.4257

0.4539

0.4817

0.509

0.5358

0.562

0.5877

0.6129

0.6374

0.6613

0.6845

0.7071

0.7289

0.7501

0.7705

0.7901

0.809

0.827

0.8443

0.8607

0.8763

0.891

0.9048

0.9177

0.9297

0.9408

0.951

0.9602

0.9685

0.9759

0.9822

0.9876

0.9921

0.9955

0.998

0.9995

1



		4.3179352264

		-1.1216954558

		-0.1170615142

		-0.5670608543

		-0.4622023225

		-0.6993298385

		-0.4390538462

		-1.3974177257

		1.7141957802

		-1.2283094493



-- axis F1 (69 %) -->

-- axis F2 (22 %) -->

Observations (axes F1 and F2: 91 %)

Kenia

Japan

Zimbawe

Chile

Laos

Finlandia

Luxemburgo

Francia

Namibia

E.E.U.U.

0.9368856287

0.6746899857

-0.4671312699

-1.0383322799

-0.6621883469

-0.8121025687

-0.6278363927

1.3643112029

-0.8153940595

1.4470981002



		1.6457944711		0		0		0		0

		-0.4275377194		0.8575816359		0.9687087806		-0.5280051627		0.8948268902

		-0.044618361

		-0.2161370122

		-0.176169856

		-0.2665517478

		-0.1673467421

		-0.5326301221

		0.653371065

		-0.4681739754



-- axis F1 (69 %) -->

-- axis F2 (22 %) -->

Variables and observations (axes F1 and F2: 91 %)

Kenia

Japan

Zimbawe

Chile

Laos

Finlandia

Luxemburgo

Francia

Namibia

E.E.U.U.

Area

Poblacion

Desempleo

Computadores

0.6337475153

0

0

0

0

0.4563877264

0.3676226968

0.2210888172

0.8240372353

-0.1054295962

-0.3159865757

-0.702370153

-0.4479311099

-0.5493391821

-0.4246940519

0.9228755446

-0.5515656803

0.9788759665



		Paises		Area		Poblacion		Desempleo		Computadores

		E.E.U.U.		9629091		278.1		4.0		5.40

		Namibia		825418		1.8		35.0		0.03

		Francia		547030		59.6		9.7		0.89

		Luxemburgo		2586		0.4		2.7		0.66

		Finlandia		337030		5.2		9.8		1.20

		Laos		236800		5.6		5.7		0.01

		Chile		756950		15.3		8.0		0.56

		Zimbawe		390580		11.4		50.0		0.03

		Japan		377835		126.8		4.7		6.20

		Kenia		582650		30.8		50.0		0.02






_1118647350.unknown

_1118647155.unknown

_1118645434.unknown

_1118646019.unknown

_1118646981.unknown

_1118645168.unknown

