Chap 9 outlines

(6 lectures)
· Introductory remarks

· S9.4 Estimating the Mean

1. Why estimate?

2. What is confidence Interval?

· Figure 9.3
· LCL

· UCL

· Ex 9.2 Zinc concentration

3. Estimation error

· Thm 9.1 Error size

· Thm 9.2 sample size for maximum error

· Ex 9.3 Zinc Concentration – error

4. CI: The case of unknown population variance

· t-distribution review
5. Large Sample Confidence Interval

· Ex 9.4 Sulfuric acid containers

· S9.5 Standard Error of a Point Estimate

1. What is standard error? How different is it from standard deviations?

2. case when population variance is known ( z

3. case when population variance is NOT known ( z

· S9.8 Estimating the Difference Between Two Means

1. Introduction
2. The experimental conditions vs the Experimental units

3. CI when both variances are NOT known

· Unknown BUT equal case

· Ex 9.9 Mine Pollution example

4. Interpretation of the CI

5. Case with Equal Sample sizes

6. Case with Unknown and Unequal variances

· Ex 9.10 Dept of Zoology example

· S9.9 Paired observations

1. What is a paired observation?

2. When should pairing be done?
3. Trade-off between Reducing variance and Losing Degrees of freedom

· Ex 9.11 Chemosphere study Dioxin TCDD in Vietnam veterans

· Selected exercise (page 256)

· S9.10 Single Sample: Estimating a proportion

· S9.11 Estimating the Difference Between Two Proportions

· S9.12 Estimating the Variance

· Solving Problems of Chapter 9

9.4. Estimating the mean.

EXAMPLE 1.  The average zinc concentration recovered from a sample of zinc measurements in 36 different locations is found to be 2.6 grams per millimetre. Find 95%  and 99% confidence intervals assuming that population standard deviation is 0.3. 

EXAMPLE 2. How large a sample we need, if we want to be 95% confident that error will be less than 0.05 in EXAMPLE 1?

EXAMPLE 3. [Confidence interval for mean: VARIANCE UNKNOWN]

The contents of 7 similar containers are 9.8; 10.2; 10.4; 9.8; 10; 10.2; and 9.6 litres

Find 95% confidence interval, assuming that population is normal. 

9.8. Two Samples: Estimating the difference of two means.

EXAMPLE 1. EXPERIMENT: Comparison of   two type of engines: A and B. The variable of interest is X= the miles per gallon.  Sample size from A=50, from B= 75, Sample mean for A=36m/gallon, for B=42m/gallon. Assuming that standard deviations are 6 and 8 for A and B respectively, find 96% confidence interval for 

difference of population means 
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EXAMPLE 2. [ Unknown Variances].

EXPERIMENT: Comparison of species diversity index (SDI) in two stations: Downstream station (D) and Upstream station (U). Assume that populations in two locations  (D and U) are approximately normal with equal variances. For 12 monthly samples collected in D the mean value for the SDI is 3.11 and St. Deviation is 0.771. For 10 monthly samples from U gives mean 2.04 and St. Deviation 0.448.

Find 90% confidence interval for 
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Section 9.10. Single Sample: Estimating a Proportion.

Example 9.12.

In a random sample of 500 families owning TV sets in a city it is found that 340 subscribed to HBO channel. Find 95% confidence interval for the actual proportion of families in the city who subscribe to HBO.

Example 9.13. How large a sample we need to be 95% confident that our estimate of  P is within 0.02? 
Section 9.11. Estimating the difference between two proportions

Example 9.15. A certain change in a process for manufacture of component parts is being considered. Samples are taken using both the existing and new procedure so as to determine if the new process results in an improvement. If 75 of 1500 items from the existing procedure were found to be defective and 80 of 2000 items from the new procedure are defective, find 90% confidence interval for the true difference in the proportion of defectives between these two processes. 
9.12 Estimating the variance.

Example.  The following are weights in decagrams of 10 packages of grass seed distributed by a company:

46.4, 46.1, 45.8, 47.0, 46.1, 45.9, 45.8, 46.9, 45.2, 46.0   .

Find a 95% confidence interval for the variance of all packages, assuming a normal population. 
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