Ejercicio propuesto 3 Resuelto

Sobre la misma base de datos de empleados del ejercicio guiado 1 (empleados.txt) 
Se tiene una base de datos de los trabajadores de una empresa (empleados.txt). En concreto se tiene información de 474 empleados y de las siguientes variables:

Id: Representa el código de empleado
Sexo: Representa el sexo (hombre o mujer).
Educ: Nivel educativo con valores del 8 al 21
Catlab: Categoría laboral (administrativo, seguridad o directivo)
Salario: Salario en euros anuales
Salini: Salario inicial en euros anuales
Tiempemp: Número de meses desde el contrato del empleado en la empresa.
Expprev: Experiencia previa en meses
Minoría: Toma los valores sí y no dependiendo de si el empleado pertenece o no a una minoría.
Realizar un análisis de la varianza de dos factores para comprobar el efecto del sexo (factor A) y la categoría laboral (factor B) de los empleados sobre su experiencia previa en meses (variable respuesta).
En este ejercicio tenemos un diseño factorial con dos factores, el primero de los cuales tiene dos niveles (hombre y mujer) y el segundo tres (administrativos, seguridad, directivos).
Solución
Primero nos situaremos en el directorio de trabajo
 > setwd ("C:/Users/Usuario/Desktop/Datos")
Cargamos el paquete BrailleR
> library(BrailleR)
Para cargar los datos utilizamos la función read.table indicando el nombre del archivo (que debe de estar en el directorio de trabajo) e indicando además que tiene cabecera.
> empleados=read.table("empleados.txt",header=TRUE)
> empleados$sexo=as.factor(empleados$sexo)
> empleados$catlab=as.factor(empleados$catlab)
> TwoFactors('expprev','sexo','catlab', Data=empleados, Inter=TRUE)

Se genera la siguiente salida html:
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Interaction Plot
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Como podemos ver, el factor interacción no es significativo (p-valor = 0.808), por lo que lo eliminamos del modelo:
> TwoFactors('salini','sexo','catlab', Data=empleados, Inter=FALSE)
Tras lo que se obtiene el siguiente análisis de la varianza:
[image: ]
Los dos factores son significativos, por lo tanto, podemos decir que tanto el sexo como la categoría laboral de los empleados influye en su experiencia previa.
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No se cumple la igualdad de varianzas en la variable respuesta para los distintos niveles de factor en ambos factores según el test de homogeneidad de Bartlett (p-valor < 0.05).
[image: ]
Según el test de Tukey, las medias son significativamente diferentes para todos los niveles de factor en los dos factores.
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Two-way Analysis of Variance

The p value for sexo is le-04
The p value for catlab is 0
The p value for sexo:catlab is 0.808

The ratios of the group standard deviations to the overall standard deviation
(groups ordered by increasing mean) are:
1.03 1.04 6.78 0.92 1.1 NA

Df Sum Sq Mean Sq F value  Pr(=F)

sexo 1 148612 140612 16.609 5.39e-05 *x*
catlab 21062241 531121 62.737 < 2e-16 **x
sexoicatlab 1 58l 501 ©.659  0.868

Residuals 469 3070452 8466

Signif. codes: © ‘=’ 0,001 '**' 0.01 '*' 0.65 *.' 0.1 ‘1

The p value for catlab is 0
The p value for sexo is 0.0699
The p value for catlab:sexo is 0.808

The ratios of the group standard deviations to the overall standard deviation
(groups ordered by increasing mean) are:
1.03 .78 1.1 1.04 0.92 NA

Df Sum Sq Mean Sq F value Pr(>F)

catlab 21174907 587453 69.392 <2e-16 *xx
sexo 1 27967 27947  3.301 0.8699 .
catlabisexo 1 581 SOL  ©.859 0.8089

Residuals 469 3070452 8466

Signif. codes: O ‘=’ 0,001 '**' 0.01 '*' .65
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Two-way Analysis of Variance

The p value for sexo is 0
The p value for catlab is 0

The ratios of the group standard deviations
(groups ordered by increasing mean) are:
.56 0.52 2.12 0.93 0.29 NA

to the overall standard deviation

Df  sumsq  Mean Sq F value
sexo 16.111e409 6.111e+09  289.8
catlab 2 1.328+10 6.639+09  314.8
Residuals 470 9.9126+09 2.109e+07

Signif. codes: @ ‘=’ 0,001 ‘*x' 0.01 'x*

Pr(=F)
<2e-16 wxx
<2e-16 wxx

The p value for catlab is 0
The p value for sexo is 0

The ratios of the group standard deviations
(groups ordered by increasing mean) are:
.56 2.12 0.2 0.52 0.93 NA

to the overall standard deviation

Df  sumsq  Mean Sq F value
catlab 2 1.793e+10 8.963+09 424.99
sexo 11.4630409 1.463e+09  69.38
Residuals 470 9.9126+09 2.109e+07

Signif. codes: @ ‘=’ 0,001 ‘*x' 0.01 'x*

Pr(=F)
< 28016 *xx
8.96e-16 ===

0.65 . 0.1 "1
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Tests for homogeneity of Variance

Bartlett test of homogeneity of variances

data: salini by sexo
Bartlett's K-squared = 238.9, df = 1, p-value < 2.2¢-16

Bartlett test of homogeneity of variances

data: salini by catlab
Bartlett's K-squared = 327.14, df = 2, p-value < 2.2¢-15

Fligner-Killeen test of hamogeneity of variances

data: salini by sexo
Fligner-Killeen:med chi-squared = 10.749, df = 1, p-value

9.001043

Fligner-Killeen test of hamogeneity of variances

data: salini by catlab

Fligner-Killeen:med chi-squared = 130.4, df = 2, p-value < 2.2e-16
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Tukey Honestly Significant Difference test

For tem sexo the comparisons which are significant at 5% are:
hombre and mujer with a difference of 7209.43 and P-value of ©

For tem catlab the comparisons which are significant at S are:

adninistrativos and seguridad with a difference of 3109.57 and P-value of 0.0021
directivos and sequridad with a difference of 16038.34 and P-value of 0
directivos and adninistrativos with a difference of 12928.77 and P-value of 0

Tukey multiple comparisons of means
5% fanily-wise confidence level
factor levels have been ordered

Fit: aov(fomula = salini ~ sexo + catlab, data = enpleados)
ssexo

diff Tur upr p adj
hombre-nujer 7209.428 6377.177 8041.679  ©
scatlab

diff Tur wrpadj

adninistrativos-sequridad  3109.57 ~955.7297 5263.41 0.0021499
directivos-seguridad 16038.34 13649.6739 18427.02 0.0000000

directivos-adninistrativos 12028.77 11621.4693 14236.08 ©.8090000
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Group summaries

The ratio of the largest group standard deviation to the smallest is 1.41

sexo Level
hombre.
mujer
hombre.
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hombre
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administrativos
directivos

directivos

seguridad

Mean
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56.40000
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Comparative boxplots
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This graph has 6 boxplots printed vertically
with the title:

“* appears on the x-axis.

appears on the y-axis.

Tick marks for the y-axis are at: 0, 100, 200, 300, and 400

Group hombre:adninistrativos has 157 values.

An outlier is marked at: 315 444 324 252 359 367 216 371 272 261 476 320 385 372 216 264 338
The whiskers extend to 5 and 210 from the ends of the box,

which are at 38 and 108

The median, 58 is 20 % fron the lower end of the box to the upper end.
The upper whisker is 3.09 times the length of the lower whisker.

Group mujer:adninistratives has 206 values.

An outlier is marked at: 381 412 358 300 318 375 319 344

The whiskers extend to 0 and 288 from the ends of the box,

which are at 6 and 124

The median, 33 is 23 % fron the lower end of the box to the upper end.
The upper whisker is 27.33 times the length of the lower whisker.

Group hombre:directivos has 74 values.

There are no outliers marked for this group

The whiskers extend to 3 and 272 from the ends of the box,

which are at 26 and 128

The median, 57.5 is 31 % fron the lower end of the box to the upper end.
The upper whisker is 6.26 times the length of the lower whisker.

Group mujer:directivos has 10 values.

An outlier is marked at: 285

The whiskers extend to 7 and 81 from the ends of the box,

which are at 11 and 79

The median, 19.5 is 12 % fron the lower end of the box to the upper end.
The upper whisker is 0.5 tines the length of the lower whisker.

Group hombre:seguridad has 27 values.

There are no outliers marked for this group

The whiskers extend to 144 and 460 from the ends of the box,

which are at 224.5 and 383.5

The median, 305 is 51 % fron the lower end of the box to the upper end.
The upper whisker is 0.95 times the length of the lower whisker.

Group mujer:sequridad has © values.

There are no outliers marked for this group

The whiskers extend to NA and NA from the ends of the box,

which are at NA and NA

The median, NA is NA % from the lower end of the box to the upper end.
The upper whisker is NA times the length of the lower whisker.





