Handout for week 4

Probability Distribution and Testing Hypothesis
(In this outline, if you see bold letters, you should know their definitions.) 

1. In statistical inference, a normal distribution is widely used.  What is it?

Normal distribution is a theoretical continuous probability distribution in which the horizontal axis represents all possible values of a variable and the vertical axis represents the probability of those values occurring. The scores on the variable (often expressed as z-scores) are clustered around the mean in a symmetrical, unimodal pattern known as the bell-shaped curve or normal curve. In a normal distribution, the mean, median, and mode are all the same.  There are many different normal distributions, one for every possible combination of mean and standard deviation.  It is also sometimes called the “Gaussian distribution.” 

Because the sampling distribution of a statistic tends to be a normal distribution, the normal distribution is widely used in statistical inference.  For small samples, the Student’s t distribution (which is also “bell-shaped” but not “normal”) is used. 

The standard normal distribution is the normal distribution with mean ( = 0 and ( = 1. 

z- score (lowercase z) is the most commonly used standard score. It is a measure of relative location in a distribution; it is given in standard deviation units, the distance from the mean of particular score.  In x-score notation, the mean is 0 and a standard deviation is 1.  Thus, a z-score 1.25 is one and one-quarter standard deviations above the mean; a z-score of –2.0 is 2 standard deviations below the means. z-scores are especially useful for comparing performance on several measures, each with a different mean and standard deviation.


For example, you took two midterm exams. On the first, you got 90 right, on the second, 60.  If you know the means and standard deviations, you could compute z-scores for each of your exams to see which one you did better on.  


The way to calculate z score is: 
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z = 90-80/10 = 1
z=60-42/9=2

2. There are the sample distribution and the sampling distribution.  What are the differences? 

a. The sample distribution is the distribution of data that we actually observe. The sample distribution may be graphically displayed as a histogram of the data, or numerically described by statistics such as the sample mean and the sample SD. The larger the sample size (n), the closer the sample distribution resembles the population distribution, and the closer the sample statistics such as the mean fall to the population parameters, such as (.

b. The sampling distribution (of a statistic) is a theoretical frequency distribution of the scores for or values of a statistic such as a mean.  Any statistic that can be computed for a sample has a sampling distribution. A sampling distribution is the distribution of statistics that would be produced in repeated random sampling from the sample population. It is all possible values of a statistic and their probabilities of occurring for a sample of a particular size. 

A sampling distribution is constructed by assuming that an

 infinite number of samples of a given size have been drawn from a

 particular population and that their distributions have been 

recorded.  Then the statistic, such as a mean, is computed for 

the scores of each of these hypothetical samples; then this infinite 

number of statistic is arranged in a distribution in order to arrive at 

the sampling distribution. The sampling distribution is compared 

with the actual sample statistic to determine if the statistic is or is 

not likely to be the way it is due to chance. 


It is essential not to underestimate the importance of

 Sampling distributions of statistics. The entire process of inferential

 statistics (by which we move from known information about 

samples to inferences about populations) depends on sampling

distributions. 

Sampling distributions are used to calculate the probability that 

sample statistics could have occurred by chance and thus to decide 

whether something that is true of a sample statistic is also likely to 

be true of a population parameter. 

The mean of the sampling distribution of 
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 equals (.

Standard deviation of the sampling distribution of 
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 is called

standard error of the mean. 

The formula is (
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The error of the sampling distribution is smaller as the sample size

increases.

3. Which sampling distributions of the sample proportion have a flat distribution?  a.  n=100
b. n=1,000

The larger the sample size, the more closely the sampling distribution of the mean will approach a normal distribution. This statistical proposition is called the Central Limit Theorem. 

      The above statement is true even if the population from which the sample

 is drawn is not normally distributed.  A sample size of 30 or more usually

 will result in a sampling distribution of the mean that is very close to a

 normal distribution. 


The central limit theorem explains why sampling error is smaller

 with a large sample than with a small sample and why we can use the

 normal distribution to study a wide variety of statistical problems. 
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