SAMPLING DISTRIBUTION (SD)

In statistics, a sampling distribution is the probability distribution, under repeated
sampling of the population, of a given statistic (a numerical quantity calculated from
the data values in a sample).

The formula for the sampling distribution depends on the distribution of the
population, the statistic being considered, and the sample size used.

A more precise formulation would speak of the distribution of the statistic as that for
all possible samples of a given size, not just "under repeated sampling".

For example, consider a very large normal population (one that follows the so-called
bell curve).

Assume we repeatedly take samples of a given size from the population and
calculate the sample mean (the arithmetic mean of the data values) for each sample.

Different samples will lead to different sample means.

The distribution of these means is the "sampling distribution of the sample mean"
(for the given sample size).

This distribution will be normal since the population is normal.

We are interested in the distribution of sample means because most of the common
techniques are concerned with inferences about population means.



Consider all the scores (measurements) of a population;

Suppose we are sampling from a population with mean p and standard deviation o.

Let X be a random variable representing the sample mean of n independently drawn
observations from this population.
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Theorem: If all possible random samples of size n are drawn with replacement from a
finite population of size N, mean p and Standard deviation o, then,
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Example: Given the population 1,1, 1, 3,4, 5, 6, 6, 6, 7. Find the P that a random
sample of size 36, selected with replacement, will yield a sample mean greater than

3.8 but less than 4.5.
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Example: The number of calories in a certain fast food restaurant is approximately
normally distributed with a mean of 740 calories and a standard deviation of 20.

a) What is the probability of a randomly selected food has at least 760 calories ?

b) What is the probability of the mean of 9 randomly selected foods is at least 760
calories ?



Solution:
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