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PowerPoint
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Statistical Analysis
Chapter 8 : Fundamental Sampling Distributions 
and Data Descriptions

Chapter 9 : One- and Two-Sample Estimation 
Problems (Mean and Variance)

Chapter 10 : One- and Two-Sample Tests of 
Hypotheses (Mean and Variance)

Chapter 11 : Simple Linear Regression and 
Correlation
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Agenda
Review

Standard Normal Distribution

Sampling Distributions and Data Descriptions
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Review
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Important Definitions
Sample Space : The set of all possible outcomes of 
a statistical experiment is called the sample space 
and is represented by the symbol S.

Event :  An event is a subset of a sample space.

The probability of an event A :  is the sum of the 
weights of all sample points in A. Therefore,

0 ≤ P(A) ≤ 1, P(φ) = 0, and P(S) = 1.
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Random Variable
A random variable : is a function that associates a 
real number with each element in the sample 
space.

the number of defectives that occur

0, 1, 2, 3
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Probability Function
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Joint Probability 
Distributions
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Joint Probability 
Distributions (Independent RVs)
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Mathematical Expectation
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Mathematical Expectation 
(Independent RVs)

13



Standard 
Normal 
Distribution
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Example 6.2:
Given a standard normal distribution, find 
the area under the curve that lies

(a) to the right of z = 1.84 and

(b) between z = −1.97 and z = 0.86.
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Example 6.3:
Given a standard normal distribution, find 
the value of k such that

(a) P(Z > k) = 0.3015 and

(b) P(k < Z < −0.18) = 0.4197.
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Sampling
Distributions 
and Data 
Descriptions
CHAPTER 8
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Random Sampling
In this chapter, we focus on sampling from 
distributions or populations and study such 
important quantities as the sample mean and 
sample variance.
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Some Important 
Statistics

The two parameters μ and σ2 measure the center of 
location and the variability of a probability 
distribution.

These are constant population parameters and are in 
no way affected or influenced by the observations of a 
random sample.
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Location Measures of a 
Sample: The Sample Mean, Median, and Mode

Let X1,X2, . . . , Xn represent n random variables.

(a) Sample mean:

(b) Sample median:

(c) The sample mode is the value of the sample that 
occurs most often.
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Example 8.1
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(a) Sample mean: 3.99/10 = 0.399

(b) Sample median: (0.38+0.42)/2 = 0.4

(c) The sample mode: 0.43

0.28
0.32
0.36
0.37
0.38
0.42
0.43
0.43
0.47
0.53



Variability Measures of a 
Sample: The Sample Variance, 
Standard Deviation, and Range
(a) Sample variance:

(b) Sample standard deviation:

(c) Sample range:
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Example 8.3:
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Sampling Distributions
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What Is the Sampling 
Distribution of   ?
Suppose that a random sample of n observations is taken from a normal 
population with mean μ and variance σ2. 

Each observation Xi   , i = 1, 2, . . . , n, of the random sample will then 
have the same normal distribution as the population being sampled.

has a normal distribution with mean and variance

The sampling distribution of      will still be approximately normal with

mean μ and variance σ2/n, provided that the sample size is large.
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The Central Limit 
Theorem

30



Example 8.4:
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Example 8.5:
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