Topics 15-18 hwk Problems


1. 
Find the following values (Given that the P(Z<1.2) = .8849):

a. P(Z < -1.2)  = 1-..8849 = .1151
b. P(Z > 1.2) = .1151
c. P(Z > -1.2) = .8849
d. P(-1.2 < Z < 1.2) = .8849 - .1151 = .7698
e. P(Z < -1.2 and 1.2  <  Z) = 0 (can’t happen together) – meant to do OR which would be .1151 + .1151 = .2302
2.
Assuming that the parameters for a particular variable are ( = 65 and a ( = 12 find the following probabilities (calculate by finding the associated Z-score and then the probability): 


a. 
P(x < 58) (Z = (58 – 65) / 12 =-7/12 ( P(Z<-7/12) = .2798

b.
P(x < 78) (Z = (78 – 65) / 12 =13/12 ( P(Z<13/12) = .8607
c.
P(58 < x < 78) = .8607 - .2798 = .5809

d.
P(x > 78) = 1- .8607 = .1393
3.Assuming that the parameter for a particular proportion variable is θ = .55. You will be taking samples of size 100 from this population. Using the Central Limit Theorem find ( and find the following probabilities (calculate by finding the associated Z-score and then the probability):

a. What is n for this example = 100
b. What is ( = 
[image: image1.wmf]ˆˆ

(1).55(.45)

.0497

100

pp

n

-

==

   
c. P(p-hat < .4) =   (Z = (.4 – .55) / .0497 = ( P(Z<3.018) = .0012
d. P(p-hat > .6) ( Z = 1.01 ( P(Z>1.01) = .1562

e. Change n so that ( is half as large as it is in part b.

n = 400 in to reduce σ by half 
2.
In the 2000 presidential election, George W. Bush received 47.8%, Al Gore received 48.4% and Ralph Nader received 2.7% of the popular vote.  Suppose you take a simple random sample of 100 voters from this population. 

a) Is 100 enough people to survey to use the CLT for Bush?  Gore? Nader? (how many must be surveyed if 100 is not enough) n(θ) >= 10 and n(1-θ) >= 10  for each, therefore Nader needs a larger n but not the others 
b) What is the probability that the sample proportion of Bush voters falls somewhere between 43% and 51%? σ for bush is .04995 ( P(.43 < p-hat < .51) = .5708
c) What is the probability that the sample proportion is less than 40% σ for bush is .04995 ( 
P( p-hat < .4) = .0592
d) If repeated samples of 100 are made, which candidate would have the highest variability in the samples? Gore – θ closest to .5 gives largest σ for proportions
e) If repeated samples of 100 are made, which would have the lowest variability? Nader – θ closest to 0.0 gives smallest σ for proportions
f) When pollsters run a poll they want to be 95% sure that their sample is within 3% of the true sample proportion.  How many people must be polled so that 95% of the sample proportions lie within 3% of 47.8% (i.e. 95% of the samples lie between 44.8% and 50.8%). (Show your work)
Margin of Error is 3% therefore 1.96* SEp = .03; .03/1.96 = SEp= .0153
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Approximately
3.
A bottling company uses a filling machine to fill plastic bottles with soda.  The bottles are supposed to contain 300 milliliters (ml). In fact, the contents vary according to a normal distribution with a mean 298ml and a standard deviation 3ml.


a.
What is the probability that an individual bottle contains less than the advertised 300ml? 
Z = 2/3 about 75%

b. 
If we consider a 6-pack an SRS and we apply the Central Limit Theorem, what is the standard deviation of the sample mean of the contents of the bottles in 6-pack? 3/sqrt(6) = 1.225

c.
What is the probability that the sample mean of the contents of the 6-pack is less than the advertised 300ml? Z = 2/1.225 about 95%

d.
By what factor would the standard deviation change if we studied a 24-pack instead of a 6-pack? The standard deviation would drop by half

e.
Would the probability of a sample mean being within 3 ml of the population mean be greater or less for a 24-pack compared to a 6-pack? Greater with the 24 pack since the st dev is half the size the width of the interval around would also be half therefore a higher percentage of the data is within that interval.
f. 
If the contents of the bottles did not have a normal distribution, could we answer part c or e? (If not – what must we change in order to be able find these probabilities?)  No – n is not large enough for a non-normal distribution of means
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