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Module 1. Probability and the standard normal distribution 

Learning objectives

1. Define probability and the standard normal distribution

2. Identify the importance of probability and the standard normal distribution in probability sampling

3. Identify the importance of probability and the standard normal distribution in inferential analysis

Definition

Probability is the statement as to the number of times a specific event, s, can occur out of the total possible number of events, P = s/t. It is a measure of the likelihood that a given event will occur, expressed as a number between 0 and 1.

Probability distribution is a collection of values of a random variable along with their corresponding probabilities. Random variable is a variable that has a single numerical value (determined by chance) for each outcome of an experiment.(here defined as a process that allows observation to be made).


Normal probability distribution is a bell-shaped probability distribution described algebraically by
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Normal distribution is a specific type of frequency distribution in which most scores fall around the middle category. Scores become less frequent as you move from the middle category. It is also referred to as bell-shaped curve.

Standard normal distribution is a normal distribution with a mean of 0 and a standard deviation equal to 1.

Standard score is the number of standard deviations that a given value is above or below the mean, also called a z score.

Sampling distribution is the probability distribution of a sample statistic that is formed when samples of size n are repeatedly taken from a population. If the sample statistic is the sample mean then the distribution is the sampling distribution of sample means.

Importance in probability sampling

Probability sampling is the only one general approach that allows the researcher to use the principles of statistical inference to generalize from the sample to the population (Frankfort- Nachmias & Leon-Guerrero 2002), its characteristic is fundamental to the study of inferential statistics (Davis, Utts & Simon, 2002). It is the sampling technique that uses the probability theory to calculate the likelihood of selecting a particular sample and allows the drawing of conclusions about the population from the sample.(Pelosi, Sandifer, & Sekaram 2001) and it has the advantage of projecting the sample survey results to the population (McDaniel & Gates 2002). Inferential statistical analyses are based on the assumption that the samples being analyzed are probability samples (Burns & Grove 1997). 

Sampling distribution of a sample mean is the probability distribution of the sample mean. It is the distribution made up of measures taken on successive random samples. When all samples in an entire population are measured, the resulting sampling distribution is assumed to approximate normality (refer to Central Limit Theorem). It is important because inasmuch as the sampling distribution approximates normality, it allows us to use the percentage on the normal curve from the Z table. This puts us in a convenient position to make probability statements concerning the distribution of measures, just as we could with the distribution of normal scores. Our probability sampling formulae will demonstrate its importance.

Importance in inferential analysis


The concept of probability is applied when using the various tables for inferential analysis (tests of significant relationship and significant difference).

Module 2. 
Determining the z value given confidence level or level of 

significance

Learning objective

1. Explain and illustrate the procedure in determining z value given a 

confidence level or the level of significance

Illustrative procedures

1. 
Use the standard normal (z) distribution table to determine the tabulated  Zt 

value, given a level of significance, ( of 0.01, two-tailed

Alpha is divided by 2 or is 0.005.

Area under the curve = 0.500- 0.005 = 0.495

The closest value available in the standard normal distribution table is 0.4951. The value under z heading is 2.5 and the decimal heading is .08. 

Hence the Zt value is 2.5 + .08 or 2.58  

2. 
Use the z distribution to determine the z value when confidence level  = 

0.95, two-tailed

Alpha = 1.0 minus confidence level divided by 2 =(1-0.95)/2 =

 0.05/2 = 0.025

Area under the curve is 0.500-0.025 = 0.475

The value of 0.475 under the z heading is 1.9 and the decimal heading is .06. 

Hence z = 1.9 + 0.06 or 1.96  

3. 
Find in the standard distribution the z value when confidence level is 95.44 

percent or 0.9544, two-tailed

Alpha = (1.0 minus confidence level)/2 =(1-0.9544)/2

 = 0.0456/2 = 0.0228

Area under the curve is 0.5000-0.0228 = 0.4772

The value of 0.4772 under the z heading is 2.0 and the decimal heading is .00. 

Hence z = 2.0 + 0.00 or 2.0  

ACTIVITIES TO PERFORM/QUESTIONS TO ANSWER

1. What is the importance of probability in sampling and in inferential analysis?

2. Given a confidence level of 90 percent, in a two-tailed situation, find the z value.

3. Given a level of significance of 0.05, in a one-tailed situation, find the z value.

