Chapter 8 Fundamental Sampling Distributions & Data Description
Outline

8.0.  Announcements

a. Homework for chapter 6 due

b. Major 2 exam announcements (check syllabus & WebCT)

c. Major 2 exam office hours (check WebCT)

d. Quiz at last 20 minutes
8.1. Random Sampling

a. Definitions

i. Population: the totality of  the (or all possible) observations with which we are concerned (p195)

ii. Sample: A subset of a population (p196)

biased sample: a sample that consistently overestimate or underestimate some characteristic of the population

iii. Random Sample: Each  independent random variable Xi has the same probability distribution f(x). X1,X2,…,Xn is a random sample of size n from the population f(x) with intersection probability distribution given as 
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8.2. Some Important Statistics (optional – good to read for review & foundation for later chapters )

a. Statistic: A function of the random variables constituting a random sample of a population (p197)

b. Sample mean: a statistic defined by 
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c. Sample variance: a statistic defined by                                                                     
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d. Sample standard deviation: denoted by S, is the positive square root of the sample variance  (p199)

8.3.  Data Displays & Graphical Methods (Review of Chapter 1 - Further discussion in Lab)

a. Box-plot

b. Quantile Plot

c. Graphical display for Detection of Deviations from Normality

d. Normal Quantile-quantile plot

e. Normal Probability Plotting

8.4. Sampling Distributions

a. Sampling distribution: the probability distribution of a statistic (p208)

b. What is sampling distribution of 
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? 

ii. Experiment is conducted repeatedly (always with the sample size n)

iii. Many values of 
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result

iv. The distribution of these many values of 
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 is the sampling distribution of 
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8.5.  Sampling Distribution of Means (p209-215)

a. Q: If we get frequency or probability distribution of the means 
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, what will it look like?

A: Central Limit Theorem(Thm 8.2): The limiting form (look) of the distribution of
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  as n  ( ( is the standard normal distribution n(z; 0,1)  ---- (p210) 
b. Inferences on the population mean

i. Ex 8.7 Cylindrical component parts for auto industry. Normal probability problem. What kind?

c. Sampling distribution of the difference between 2 Averages  and Ex 8.9 (Thm 8.3, p 212)

●    Selected textbook problem 

 
Q8 p215. How do we solve this electrical resistors problem?

8.6.  Sampling Distribution of S2
a. Chi-squared (Thm 8.4) with degrees of freedom  ( = n-1
b. Shape of the (2-Distribution


c. Ex 8.10 Car Batteries standard deviation

d. Degrees of freedom as a measure of independent pieces of sample information (also look at explanation on p12)
8.7.  t-Distribution

a. Case: Population standard deviation (or variance) is unknown and no past information that can help
b. Shape of the t-Distribution (p221) – unimodal symmetrical
As n ( ( , t-distribution tend to take the shape of the standard normal curve
c. Ex 8.12

d. Ex 8.13

e. What is t-distribution used for? Inference about population mean when population standard deviation is unknown

Sec 8.5.  Sampling distribution of mean

Example 8.6.   An electrical firm manufactures bulbs which have normally distributed life-time with mean 800 hours and standard deviation of 40 hours.

A) Find the probability that a random sample of 16 bulbs will have average life time of less than 775 hours

B)  We use these 16 bulbs consequently replacing a burned out bulb by a new one from the sample. What is the probability that last bulb will burned out after 12400 hours? 

Example 8.8. [difference of means]

Two independent experiments are being run in which two different types of paints are compared. 18 items are painted using type A and type B and drying times are recorded in hours. It is known that standard deviations for A and B are equal 1. Assuming that the  population mean drying time is the same for the two types of paint, find the probability that difference of average drying times for A and B is greater than 1 hour.
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