TABLA A1 .- Comparación de la media con un valor dado m0 (varianza conocida)

	a) Caso bilateral: La hipótesis de la igualdad de media de la población con un valor dado (Ho: = m0 ) se rechaza si:
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Casos unilaterales: 

b)
La hipótesis de que la media de la población es mayor o igual que un valor dado (Ho: ≥ m0 ) se rechaza si:
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c) La hipótesis de que la media de la población es menor o igual que un valor dado (Ho: ≤ m0 ) se rechaza si:
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TABLA A2.- Comparación de la media con un valor dado m0 (varianza desconocida)

	a) Caso bilateral: La hipótesis de la igualdad de media de la población con un valor dado (Ho: = m0 ) se rechaza si:
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Casos unilaterales: 

b) La hipótesis de que la media de la población es mayor o igual que un valor dado (Ho: ≥ m0 ) se rechaza si:
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c) ) La hipótesis de que la media de la población es menor o igual que un valor dado (Ho: ≤ m0 ) se rechaza si:
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Pregunta A: ¿Puede asumirse que la media de la población 1 es menor a 6 (nivel de confianza del 95%) ?. Considerese las siguiente situaciones:

A1) La varianza de la población es conocida y su valor es 2=1.

A2) La varianza de la población es desconocida

Respuesta:

Se trata de constrastar la hipotesis H0: 1 ≤ m0, donde 1 ≈<x1> es la media de la población 1 y  m0 = 6 es el valor con el que comparamos. Se trata por tanto de un contraste unilateral. El nivel de confianza es  = 1 – P= 1 - 0.95 = 0.05.

En la situación A1)  la varianza es un dato del problema y por tanto es conocida  (2=1). El criterio a aplicar corresponde al caso c) de la Tabla A1, con  = 0.05: Para calcular la z1- para un distribución normal estándar con EXCEL se puede utilizar la función DISTR.NORM.ESTAND.INV(Probabilidad), donde “Probabilidad” corresponde a 1 - 

En la situación A2)  la varianza de la población es desconocida,  se utiliza la varianza muestral s2 que se obtiene de los datos correspondiente a la población 1, los grados de libertad son  = n -1 . El criterio a aplicar corresponde al caso c) de la Tabla A2  con  = 0.05 y  (grados de libertad) = n –1. Para calcular la t1- para un distribución normal estándar con EXCEL se puede utilizar la función DISTR.T.ESTAND.INV(Probabilidad;grados de libertad), donde “Probabilidad” corresponde a para  una t1-/2 bilateral. Como en nuestro caso queremos que  corresponda al caso unilateral hemos hacer Probabilidad = 2   (El uso de esta función en EXCEL es confuso debido a que erroneamente dice Probabilidad donde deberia decir “Nivel de significación”, además sólo da los valores par el caso bilateral. Para el caso unilateral hemos visto que hay que multiplicar por 2 el  correspondiente al caso bilateral, por eso siempre que se utilice esta función hay que prestar especial atención. Observese que esto no ocurre con DISTR.NORM.ESTAND.INV). El ejercicio completo se detalla en la fig. siguiente. [image: image7.emf]43
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TABLE B – Estimation of a mean (variance known)

	Estimation of the population mean m:

m*=
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Two-sided confidence interval:
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One-sided confidence intervals:


[image: image10.wmf] 

]

/

[

1

s

a

n

u

x

m

-

+

<


or


[image: image11.wmf] 

]

/

[

1

s

a

n

u

x

m

-

-

>




TABLE B´ - Estimation of a mean (variance unknown)

	Estimation of the population mean m:

m*=
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Two-sided confidence interval:
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One-sided confidence intervals:
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TABLE C - Comparison of two means (variance known)
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Two-sided case:

The hypothesis of the equality of the means (null hypothesis) is rejected if:
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One-sided cases:

a)
The hypothesis that the first mean is not smaller than the second (null hypothesis) is rejected if:
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b) The hypothesis that the population mean is not greater than the second (null hypothesis) is rejected if:
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TABLE C´ - Comparison of two means (variance unknown, but may be assumed equal)

	Statistical data


Size:

Sum of the observed values:

Sum of the squares of the observe values:
	First sample

n1=
(x1=
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	Degrees of freedom                     (= n1+ n2 -2=

Significance level chosen:

( =
	

	Results

Comparison of the two populations means:

Two-sided case:

The hypothesis of the equality of the means (null hypothesis) is rejected if:
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One-sided cases:

a)
The hypothesis that the first mean is not smaller than the second (null hypothesis) is rejected if:
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b) The hypothesis that the population mean is not greater than the second (null hypothesis) is rejected if:
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TABLE D - Estimation of difference of two means (variances known)
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Technical characteristics:
	of population 1

	
	of population 2
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Technical characteristics of the sample items taken:
	in population 1

	
	in population 2
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Discarded observations:
	in sample 1

	
	in sample 2
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Statistical data


Size:

Sum of the observed values:

Known value of the variances of the population:
	First sample

n1=
(x1=
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	Confidence level chosen:

1-( =
	

	Results

Estimation of the difference of the two populations means m1 y m2:
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One-sided confidence interval:
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TABLE D´ - Estimation of two means (variance unknown, but may be assumed equal)
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Technical characteristics:
	of population 1

	
	of population 2

	Technical characteristics of the sample items taken:
	in population 1

	
	in population 2

	Discarded observations:
	in sample 1

	
	in sample 2

	Statistical data


Size:

Sum of the observed values:

Sum of the squares of the observe values:
	First sample

n1=
(x1=

(
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	Degrees of freedom                     (= n1+ n2 -2=

Confidence level chosen:

1-( =
	

	Results

Estimation of the difference of the two populations means m1 y m2:
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Two-sided confidence interval:
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One-sided confidence interval:
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TABLE E - Comparison of a variance or of a standard deviation with a given value

	Technical characteristics of the population studied:

Technical characteristics of the sample elements:

Discarded observations:

	Statistical data



Sample size:



n=


Sum of the observed values:



(x =


Sum of the squares of the observed values:



(x2 =


Given value:
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	Results

Comparison of the population variance with the given value 
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Two-sided case:

The hypothesis that the population variance is equal to the given value (null hypothesis) is rejected if:
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One-sided cases:

a)
The hypothesis that the population variance is not larger than the given value (null hypothesis) is rejected if:
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b) The hypothesis that the population variance is not smaller than the given value (null hypothesis) is rejected if:
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TABLE F - Estimation of a variance or of a standard deviation 

	Technical characteristics of the population studied:

Technical characteristics of the sample items:

Discarded observations:

	Statistical data



Sample size:



n=


Sum of the observed values:



(x =


Sum of the squares of the observed values:



(x2 =



Degrees of  freedom:




(=n-1


Confidence level chosen:

 1-( =
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	Results

Estimation of the population variance 
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One-sided confidence intervals:
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TABLE G – Comparison of two variances or of two standard deviations

	
Technical characteristics:
	of population 1

	
	of population 2

	Technical characteristics of the sample items taken:
	in population 1

	
	in population 2

	Discarded observations:
	in sample 1

	
	in sample 2

	Statistical data


Size:

Sum of the observed values:

Sum of the squares of the observe values:

Degrees of freedom:
	First sample

n1=
(x1=

(
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	Significance level chosen:

( =
	

	Results

Comparison of the population variances: 
Two-sided case:

The hypothesis of the equality of the variances (null hypothesis) is rejected if:
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One-sided cases:

a) The hypothesis that the first variance is not greater than the second (null hypothesis) is rejected if:

[image: image53.wmf])

,

(

2

1

1

2

2

2

1

n

n

a

-

>

F

s

s


b) The hypothesis that the first variance is not smaller than the second (null hypothesis) is rejected if:
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TABLE H – Estimation of the ratio of two variances or of two standard deviations

	
Technical characteristics:
	of population 1

	
	of population 2

	Technical characteristics of the sample items taken:
	in population 1

	
	in population 2

	Discarded observations:
	in sample 1

	
	in sample 2

	Statistical data


Size:
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