Ejercicio Propuesto 4 

Utilizamos una nueva base de datos (propuesto4.csv). Supongamos que deseamos analizar la influencia que tienen sobre los ingresos anuales brutos del cliente (en decenas de miles de euros):
[image: https://wpd.ugr.es/~bioestad/wp-content/uploads/propuesto4-2.jpg]

Factor A: la situación laboral del cliente (0 en paro, 1 contrato temporal, 2 contrato fijo), y
Factor B: las cargas familiares (1 si el cliente tiene cargas familiares),
En este caso tenemos un diseño factorial con dos factores, el primero de los cuales tiene tres niveles y el segundo dos.

SOLUCIÓN

Para realizar este supuesto con BrailleR, ejecutamos R y 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.

> setwd("C:/Users/Usuario/Desktop/Datos")

Para realizar este supuesto en R debemos introducir primero los datos de forma correcta. Podemos introducir los datos directamente en R de forma manual o introducirlos previamente en un archivo de texto o Excel y leerlos en R.
En este caso lo hacemos en un archivo Excel:
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.

> datos =read.table("propuesto4.csv",header=TRUE, sep=";")
> datos $laboral=as.factor(datos $ laboral)
> datos $carga=as.factor(datos $ carga)
> TwoFactors('ingresos','laboral','carga', Data=datos, Inter=TRUE)
Se genera la siguiente salida html:
Analysis of the datos data, using ingresos as the response variable and the variables laboral, carga, and their interaction as factors.
Prepared by BrailleR
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Como podemos ver, el factor interacción no es significativo (p-valor = 0.8442), por lo que lo eliminamos del modelo:
> TwoFactors('ingresos','laboral','carga', Data=datos, Inter=FALSE)
[bookmark: _GoBack]Tras lo que se obtiene el siguiente análisis de la varianza:
[image: ]
Solo un factor es significativo, laboral, por lo tanto, podemos decir que solo la situación laboral influye sobre los ingresos.
[image: ]
[image: ]
No se cumple la igualdad de varianzas en la variable respuesta para los distintos niveles del factor A según el test de homogeneidad de Bartlett (p-valor < 0.05), pero si que se cumple para el factor B.
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Two-way Analysis of Variance

The p value for laboral is 6e-04
The p value for cargas is 0.24
The p value for laboralicargas is 0.3442

The ratios of the group standard deviations to the overall standard deviation

(groups ordered by increasing mean) are:
.21 2.93 0.84 0.15 1.71 0.5

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

Laboral 2 2%4.0 147.02 5.622 0.000595 ***
cargas 1 241 2410 1.414 0.239978
lsboralicargas 2 5.5 2.90  ©.170 0.344243
Residuals 51 869.7 17.65

Signif. codes: @ '***' 0.001 '**' 0.0l '*' .05 .’ 0.1 ' ' 1

The p value for cargas is 0.0571
The p value for laboral is 0.0015
The p value for cargas:laboral is 0.3442

The ratios of the group standard deviations to the overall standard deviation
(groups ordered by increasing mean) are:
.21 2.16 0.93 1.71 0.54 0.5

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

cargas 1 646 64.60 3.789 0.05712 .
Laboral 2 2535 126.77 7.434 0.00147 =
cargas:laboral 2 5.5 2.98  ©.170 0.34424
Residuals 51 869.7 17.65

Signif. code:

@ et 0.061 et D01t 0.05 . 0.1 1
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Two-way Analysis of Variance

The p value for laboral is Se-04
The p value for cargas is .2324

The ratios of the group standard deviations to the overall standard deviation
(groups ordered by increasing mean) are:
.21 2.95 0.85 0.15 1.74 0.51

DF Sum Sq Mean Sq F value  Pr(>F)
Laboral 2 294.0 147.02 5.900 0.000465 **
cargas 1 241 24.10  1.459 0.232414
Residuals 53 875.5 16.52

Signif. codes: © '***' 0.001 "**' 0.01 '*' 0.05 . 0.1 ' ' 1

The p value for cargas is 0.0532
The p value for laboral is 0.0012

The ratios of the group standard deviations to the overall standard deviation
(groups ordered by increasing mean) are:
.21 2.16 0.95 1.74 2.55 0.51

DF Sum Sq Mean Sq F value Pr(>F)
cargas 1 4.6 64.60 3.911 0.05315 .
Laboral 2 2535 126.77 7.674 0.00115 **
Residuals 53 875.5 16.52

Signif. codes: © '***' 0.001 "**' 0.01 '*' 0.05 . 0.1 ' ' 1
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Tests for homogeneity of Variance

Bartlett test of homogeneity of variances

data: ingresos by laboral
Bartlett's K-squared = 41.9, df = 2, p-value = 7.97le-10

Bartlett test of homogeneity of variances

data: ingresos by cargas
Bartlett's K-squared = 2.3573, df = 1, p-value = 0.1247

Fligner—Killeen test of homogeneity of variances

data: ingresos by laboral

Fligner—Killeen:med chi-squared = 10.497, df = 2, p-value = 0.005256
Fligner—Killeen test of homogeneity of variances

data: ingresos by cargas

Fligner—Killeen:med chi-squared = 2.7855, df = 1, p-value = 0.09512

Tukey Honestly Significant Difference test

For term laboral the comparisons which are significant at 5% are:
1 and © with a difference of 4.88 and P-value of 0.0023
2 and @ with a difference of 5.38 and P-value of 7e-04

For term cargas there are no comparisons significant at 5%
Tukey multiple comparisons of means
5% family-uise confidence level

factor levels have been ordered

Fi

aov(formula = ingresos ~ laboral + cargas, data = datos)

$laboral

aiff Tur wpr  padj
1-0 4.884762 1.571767 5.197757 0.0022842
2-0 5.384762 2.071767 5.697757 ©.0007394
2-1 0.500000 -2.524337 3.524337 0.9162734

Scargas
aiff e upr p adj
©-11.230117 -2.9377162 3.39795 0.26015
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95% family-wise confidence level
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Differences in mean levels of cargas.

Differences in mean levels of aboral
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Group summaries

The ratio of the largest group standard deviation to the smallest is 10.83

laboral Level cargas Level Mean  Standard deviation n Standard error

0 0 2.666667 0.8547904 6 0.3489667
1 0 8.477778 3.8434287 9 1.2811429
2 0 8.075000 3.4483813 16 0.8620953
0 1 2.200000 0.6519202 9 0.2173067
1 1 6.366667 7.0631352 12 2.0389515
2 1 6.800000 2.0796634 5 0.9300538
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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: 5, 10, 15, 20, and 25

Group 0:0 has 6 values.

There are no outliers marked for this group

The uhiskers extend to 1.6 and 4 from the ends of the box,

which are at 2 and 3

The median, 2.7 is 70 % from the lower end of the box to the upper end.
The upper whisker is 2.5 times the length of the lower whisker.

Group 1:0 has 9 values.

There are no outliers marked for this group

The uhiskers extend to 3.1 and 14 from the ends of the box,

which are at 5.5 and 12

The median, 8.2 is 42 % from the lower end of the box to the upper end.
The upper whisker is 0.83 times the length of the lower whisker.

Group 2:0 has 16 values.

There are no outliers marked for this group

The uhiskers extend to 3 and 14 from the ends of the box,

which are at 5 and 11

The median, 7.65 is 44 % fron the lower end of the box to the upper end.
The upper whisker is 1.5 times the length of the lower whisker.

Group 0:1 has 9 values.

There are no outliers marked for this group

The uhiskers extend to 1.4 and 3.2 from the ends of the box,

which are at 1.5 and 2.5

The median, 2.1 is 43 % from the lower end of the box to the upper end.
The upper whisker is 1.75 times the length of the lower whisker.

Group 1:1 has 12 values.

an outlier is marked at: 15 25

The uhiskers extend to 1.4 and 10 from the ends of the box,

which are at 2.45 and 7

The median, 3.5 is 30 % from the lower end of the box to the upper end.
The upper whisker is 2.86 times the length of the lower whisker.

Group 2:1 has 5 values.

An outlier is marked at: 10

The uhiskers extend to 4.5 and 7.5 from the ends of the box,

which are at 6 and 7.5

The median, 6 is © % from the lower end of the box to the upper end.
The upper uhisker is @ times the length of the lower whisker.
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