Fall, 2008

Monday, Oct. 26

Stat 301 – Day 20
Central Limit Theorem for Sample Proportion (4.3.3)

Recap:

· Sampling variability = value of sample statistic varies from sample to sample, just due to chance (“random sampling error”)
· Sampling distribution of [image: image2.png]N~1Y



 has a predictable pattern (when using random samples)
· Sample proportion appears to be an unbiased estimator of the population proportion (simulations showed the [image: image4.png]N~1Y



 distribution centered around )
· Variability in sample proportions decreased if increased sample size
· Is often well-modeled by a normal probability distribution
· Statistics are random variables!  Have a probability distribution, expected value, etc. (Just might not know the parameters of the probability distribution.) Examples: hypergeometric, binomial
Probability Models
Suppose X has a binomial distribution with parameters n and .


P(X=x) = C(n, x) x(1-)n-x for x = 0, … , n
(a) Write an expression for finding the expected value of X.

(b) Write an expression for finding the variance of X.

Probability Rules (p. 308): If c is some constant and we multiply our random variable by c, we determine the expected value of this new quantity through the relation: E(cX) = cE(X).    We find the standard deviation of the new quantity through: SD(cX) = |c| SD(X).
(c) Use these facts to determine the expected value and standard deviation of [image: image6.png]N~1Y



 = X/n.

(d) What do these formulas predict when n = 25 and  = .45 (as you assumed in the Reese’s Pieces simulations)? Are these calculations consistent with the simulation?
What about the shape?  => Central Limit Theorem for a sample proportion (p. 309)
Sampling from Binomial Process (as opposed to sampling without replacement from finite population) Suppose you want to answer a question such as: If 45% of all Reese’s are orange, what is the probability of a random sample of 25 candies having more than 50% orange? In other words, if  = .45 and n = 25, what is P([image: image8.png]


>.50)? 

Approach 1: Exact answer  
If we let X represent the number of orange candies in our random sample of 25 candies, then X follows a Binomial distribution with n= 25 and  = .45.  Using the Probability Distribution Plot in Minitab, we find P(X > 12.5) = P(X > 13).
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Advantages: Gives you an “exact” probability as long as the binomial conditions are met (constant probability of success, independent trials)

Disadvantages: Used to be a more difficult calculation. 

Use when told to use the Binomial distribution or to find the “exact” probability.
Approach 2: Simulation 

Can use the Reeses Pieces applet to simulate any binomial random variable.
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Advantages: Interpretation is pretty clear (percentages of samples with [image: image13.png]


 at least .50). Easy to adapt.
Disadvantages: Only an empirical probability.  Takes a little longer to run simulation.

Use when sample size is small, convenient access to technology.

Approach 3: Central Limit Theorem 
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When the technical conditions are met (n and n(1-) > 10), can use the normal probability model with mean equal to and standard deviation equation to  
Can use either Minitab or Normal Probability Calculator applet to find the probability.
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Advantages: Used to be much easier to work with the normal distribution (and in some cases still is) and is probably still most common approach.

Disadvantages: Only works if technical conditions are true (large sample size) and only gives an approximate probability.

Use when sample size is large, asks for “z test” or “one sample z”
� EMBED Equation.3  ���
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