M116 – NOTES - CH 7
Chapter 7 - Sampling Distributions
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Section 7.2 - The Central Limit Theorem and the Distribution of Sample Means x-bar
Suppose that a variable x of a population has a mean ( and a standard deviation
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. Then, for samples of size n,
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· The standard deviation of x-bar is called the Standard Error of the mean
· If x is normally distributed, so is the x-bar distribution, regardless of sample size

· If the sample size is large (n ( 30) , the x-bar distribution is approximately normally distributed, regardless of the distribution of x.

    

  Formula for z-score used when finding probabilities   

z = (score – mean) / std dev
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Section 7.3 - The Sampling Distribution of the Sample Proportion p-hat 
Given   n = number of binomial trials (fixed constant)

r = number of successes

p = probability of success on each trial

q = 1 – p = probability of failure on each trial

If np > 5 and nq > 5, then the random variable p-hat = r/n can be approximated by a normal random variable with the following mean and standard deviation

· the mean of  
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 equals the population proportion:
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· the standard deviation is
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  Formula for z-score used when finding probabilities
z = (score – mean) / std dev
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Note: We’ll be dealing mainly with very large n. In that case, the continuity correction for 
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 will not change the results that much. We’ll ignore the explanations about the continuity correction shown in 7.3.
1) Assume that cans of Coke are filled so that the actual amounts have a mean of 12.00 oz and a standard deviation of 0.11 oz. 

x ~ ? (µ = 12 oz, σ = 0.11 oz)

a) Give the shape, mean and standard deviation of the distribution of sample means for samples of size 36. 
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σ0.11

x~App.N(

μ=μ=12.0;σ===.018333)

n36


Notice: they did not specify that the original population is normal; however, since the sample size is “large” the distribution of sample means, for samples of size 36 is approximately normal, with a mean of 12 and a standard deviation of .01833.
b) Find the probability that a sample of 36 cans will have a mean amount of at least 12.19 oz, as in data set CRGVL. 

· Show all steps

Calculate the z-score corresponding to x-bar = 12.19:
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Now find the probability: P(
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 > 12.19) = P (z > 10.36) = 1 – Area to the left ~ 1 – 1 = 0

(Note: an 
[image: image13.wmf]x

 of 12.19 in a distribution “centered” at 12 is 10.37 standard deviations above the mean of 12. This is a very unusual result. Remember that by the Empirical Rule “almost all” values (99.74%) in a normal distribution are within 3 standard deviations from the mean. This x-bar of 12.19 is a more likely event in a distribution “centered” at a number larger than 12 (with a mean larger than 12). This is why we conclude....see ******* in part (d))
· Check with the calculator feature

Normalcdf(12.19, 10^9, 12, 0.11/sqrt36) = 2x10^-25 ~ 0
c) Interpret the results from part (b). 

If the mean of the volumes of regular coke cans is 12 oz, in __2_ out of __10^25_______ samples of size 36 we may observe a mean of at least 12.19 oz. 

This is a _____very unlikely______ event in a distribution with mean of 12. (Complete with one of the following choices)


Very likely

likely

unlikely

very unlikely
d) Based on the results from part (b), is it reasonable to believe that the cans are actually filled with a mean of 12.00 oz?

*******Probably, our assumption that the population had a mean of 12 is wrong, and in reality Coke cans are filled with a mean volume higher than 12.
e) If the mean is not 12.00 oz, are consumers being cheated? Explain.

No, because the cans are being filled with more than 12 oz. Since they are “giving us” more than what they claim, then we, the consumers are not being cheated. 
CHAPTER 7
2) Singular is a medication whose purpose is to control asthma attacks. In clinical trials of Singular, 18.4% of the patients in the study experienced headaches as a side effect. 
a) Give the shape, mean and standard deviation of the distribution of sample proportions for samples of size 400.

n = 400, p = .184  (Since np and nq are both greater than 5, the p-hat distribution can be approximated with a normal distribution)
p-hat ~ App.N(
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b) What is the probability that at least 93 patients experience headaches in a random sample of 400 patients who use this medication? That is, what is the probability that the sample proportion is at least .2325?
· Show all steps

n = 400, x = 93, 
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Calculate the z-score corresponding to a p-hat = .2325 (we are ignoring the continuity correction factor which makes a very small difference in this case with a large n)
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Now calculate the probability: 
P(p-hat > .2325) = P(z > 2.5) = 1 - .9938 = .0062 ~ 0.006 = 6/1000 = 3/500
(Note: a p-hat = .2325, in a distribution “centered” at .184 (with a mean of .184) is 2.5 standard deviations above .184. In such a distribution, .2325 is an unusual result. 

Such a value of p-hat is more likely in a distribution “centered” at a number higher than .184. This is why we conclude... see ****** in part (d))
· Check with the calculator feature

Normalcdf(.2325, 10^9, .184, .019374) = .00615

c) Interpret the results from part (b). 

There is a __.6_% probability of obtaining 93 or more patients experiencing headaches in groups of 400, assuming that 18.4% of patients who take Singular experience headache.

This means, about __6___ samples in every __1000___ (or 3 in every 500) samples of size 400 will show 93 or more people experiencing headaches if the true proportion is 18.4%

This is a __ very unlikely ___ event in a distribution with mean of .184. (Complete with one of the following choices)


Very likely

likely

unlikely

very unlikely
d) What may this result suggest about the percentage of people who take Singular and experience headaches? 

******This may suggest that probably the percentage of people who take Singular and experience headaches as a side effect is higher than 18.4%
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