Stat 115

             FINAL EXAM

               NAME:
USE your CD only to solve the problems assigned from it!! 
1. 
The student paper at a university in California reported a debate between two student council members, revolving around a survey of students. (California Aggie, 8 November 1994). The newspaper reported that according to a survey, 52% of the students surveyed opposed a diversity requirement. The report said that one council member "claimed that the 500 people polled were not enough to guarantee a statistically sound cross section of the student population." Another council member countered saying that "three percent is an excellent random sample, so there is no reason to question accuracy." (Note that the 3% figure is based on the fact that there were about 17,000 undergraduate students currently enrolled.)

a.  Comment on the remark that the sample size is not large enough to "to guarantee a statistically sound cross section of the student population."  Should we be concerned about the size of the sample? Why or why not?
 The sample size if large enough. It would have been even if p was only 2%.
You do not need larger samples form larger population.
b. Does the conclusion of the other council member correct in the following remark:

    "three percent is an excellent random sample, so there is no reason to question accuracy."  Is there really no reason to question accuracy if the sample size is large?
Larger samples can be biased so we should worryt if sample was a random sample.
c. Create a 99% confidence interval for the true proportion of the student population opposing the diversity requirement.  (Note: z=2.576) Check the conditions before you start!
(.4692, .5774)
2.a. Give an example of two events that are disjoint and use it to explain why events that are disjoint can not be independent. 
(Hint: How would the fact that we know A has occurred influence the chances of B occurring? )
If A and B are disjoint they cannot occur on the same observation so if A occurred already B cannot possibly occur.

b.  Give an example of two events that are independent!

3.  a. Draw a normal curve representing the sample proportion distribution samples of size 100 from a population with p=.7 . 
Normal with mean p=.7 and standard deviation 
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b. Consider creating 95% confidence intervals for all the possible sample 
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 values. Explain and indicate on your normal model where would be those sample proportion values for which the 95% confidence interval will actually capture the true population proportion. Within two standard deviation.
c. Explain using your picture what "95% confidence" really refers to!

Works fo 95% of all samples so for each particular sample it works with 95% chance.
4.  a. Create a distribution of more than 10 numbers that have min=10, Q1=30, M=40 and 90, 100 are outliers in the distribution. 

10, 15, 17,30, 32, 35, 36, 40 ,41, 42, 44, 45, 47, 90, 100
      b. Consider changing the minimum value 10 in the above distribution to 12.  For all of the values below indicate if it will decrease, increase or stay the same after the change. 
Mean:
increrase




Range:decrease
Q1:
saty




Median: stay
IQR:saty
5.  It is known that heights for each sex are bell shaped, with means of 70 inches for men and 65 inches for women, and with standard deviation of 3 inches for men and 2.5 inches for women. Suppose you want to marry a taller man or a shorter woman.

Consider how tall you are and find, using what you know about the height distribution of the other sex, what proportion of the other sex is eligible? (Use your table and show your work!)
See solution ofr Test 2 sample problems for solution.
6. Draw a boxplot illustrating a data set with each of the following characteristic.

(one for each part)

a. Skewed to the left with no outliers.

b. Bell shaped distribution with the exception of a few outliers on the upper end.

c.  Lesson 6- MRB-4 /Part 2.  DO part 2. only!! (will not be on our final this year but know how to make a boxplot using the computer)
7.  A graduate school program in English will admit only students with GRE verbal ability in the top 30%. What is the lowest GRE score they will accept? The mean for all GRE scores is 497 and the standard deviation is 115.   (Use your table and show your work!)
x>556.8

8. Suppose a woman wants to have three children. Assume that the probability that each birth results in a boy is .51. What is the probability of each of the following events:

a. She has no boys.

b. She has a girl then she has a boy and then another girl.
c. She has at least one girl.  

9. Fill in the missing words!!

 A weight loss clinic advertised that the average weight loss in their weight loss program was 8 pounds with a standard deviation of 5 pounds. ( It is reasonable to assume that weight losses are normally distributed.) To decide if the information given by the clinic was in fact true you take a random sample of  25 individuals in the program and you find out the average weight they lost. You know that according to the …CLT…………………………………… Theorem potential sample means have a distribution that is  ……normal………………… with mean ……8…… and standard deviation……5/5=1………… . 


Therefore you know that there is a 68% chance that the sample mean will be between 7. and …9.. Similarly there is a 99.7% chance, i.e. it is almost certain that the sample mean will be between 5… and …11…… . 

           Consequently when you find out that in your sample of 25, people lost an average of 4.5 pounds you become very suspicious about the clinic’s reported results. 
10. You decide to estimate what the true average weight loss would be based on the above sample. Create a 95% confidence interval for the population mean using that in the sample of 25 individuals the mean was 4.5 lb and that the standard deviation in the population is 5 pounds. (Use z=1.96)  (2.54,6.46)
11. You also decide to test the weight loss clinic's claim above using a hypothesis test :
a. State the null and the alternative hypothesis!

H0: mu=8
Ha:mu<8
b. What is the evidence?

Sample mean=4.5
N=25

c. Calculate the p-value!

P(sample means <4.5). P(z<3,5)=.0002
d. What is your conclusion at α=.01 level?

Reject H0. Clinic has lied about their claim.
12.  
An article in Time magazine (Gorman, 6 February 1995) reported that an advisory panel recommended that the FDA allow an experimental AIDS vaccine to go forward testing on 5000 volunteers. The AIDS vaccine was designed to boost the immune system of HIV-infected individuals and had been tested on a small number of patients, with mixed results but no apparent side effects.


In making its recommendation to the FDA, the advisory board was faced with a choice similar to that in hypothesis testing. The null hypothesis was that the vaccine was not effective and therefore should not be tested further, whereas the alternative hypothesis was that it might have some benefit. 


State what was a Type I versus a Type II error for the decision the panel was required to make and explain the consequences! 

a. Type I error: vaccine is not effective but it is tested further
b. Type II error: vaccine has benfits but it is not tested further
c. Consequences of a Type I error. waste of money
d. Consequences of a Type II error. Lives are lost that could have been saved
13.  Lesson 19 MRB-6.  Is the Milk Watered Down?

a. Cobra Cheese Company buys milk from several suppliers.  Cobra suspects that some producers are adding water to their milk to increase their profits.  Excess water can be detected by measuring the freezing point of the milk.  The freezing temperature of natural milk varies normally, with mean m = -0.545° Celsius (C) and standard deviation s =  0.008°C.  Added water raises the freezing temperature toward 0°C, the freezing point of water.  Cobra's laboratory manager measures the freezing temperature of five consecutive lots of milk from one producer.  The mean measurement is x-bar = -0.538°C.  Is this good evidence that the producer is adding water to the milk? 
a. State the hypotheses! Ho: mu=-.545




mu>-.545

b. Carry out the test using the density tool, and give the p-value! NOTE: You may work with .545 and . 538 when you use the density tool.
P-value=P(xbar<.538)=. 06
(with the actual negative values it would be P(xbar larger then -.538)

c. State your conclusion.
Fail to reject Ho. No significant evidence for farmers watering the milk. 
d. Why did you have to use a t-distribution to test your hypothesis?
Sigma was unknown , sample was small
14. Fill in the blanks!


Taking a sample of size one from a population that is 30% male 70% female can be viewed as one observation where the event we are observing is “being male” and the probability of the event, P(male)=.3.  Consequently taking a sample of size 10 can be viewed as repeating the observation where P(male)=.3
10……. times ……independnent………from each other. Consequently taking a sample of size 100 can be viewed as repeating the …observation……………………….. where P(male)=.3, 100….times independently from each other.

 The Law of Large Numbers tells us that if the probability……………. of an event on a single observation is P=0.3 and if  we repeated the observation 10 and  then 100 times  then the …relative frequency………………………………….. of the event  on these larger and larger  number of observations  ……will converge to the propbability of the event……………………………… ………………………………

…………………………………….. 


That tells us that the sample proportions for the n=100 size samples will be ……closer…………  to p=.3  then the sample proportions in the n=10 size samples. This means that if we   took 50 samples of size 10 versus 50 samples of size 100 the proportions would vary more for the 50 samples of size……10…. 

15. Lesson 18  WEN-3.  Bicycle Commuters

A city planner working on bikeways needs information about local bicycle commuters.  She designs a questionnaire.  One of the questions asks how many minutes it takes the rider to pedal from home to his or her destination.  A sample of local bicycle commuters yields the results recorded in Data Desk.

a. Find a 90% confidence interval for the mean commuting time of all local bicycle commuters in the city.
(22.99, 28.64)
b. Interpret your results in part (a).
There is a 90% chance that interval will capture the true population mean time for all bicycle commuters.
c. Graphical analyses of the data indicates that the time of 48 minutes may be an outlier.  Remove this potential outlier and repeat part (a).
(22.48, 27.03)
d. Does it seem reasonable to perform the procedure you used in part (a)? Explain your answer. No because the outlier had huge effect.
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