Statistics 101:  Answers to Practice Problems for Final Exam
1. False.  The mean is roughly half way between the median and 25 percentile, so that about 37.5 percent of people have taxed greater than the mean.
2. 1000
3. True.  The mean should increase when the zeros are removed.
4. False:  
5. Around 16%. Any value between 12 and 20 gets credit.
6.  married, divorced, single.

7.  False
8.  False

9.  Single.  The median is close to zero, as evidence by the lack of a median line.

10. True.  The sample size for divorced people is substantially smaller, leading to increased SE.
11. Yes.  The sample sizes are large in each group, and there are no very serious outliers.  Hence, the Central Limit Theorem should kick in.
12. 
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 , which simplifies to (5.77, 476.43)
13. It appears that the male household heads do have higher average property taxes than female household heads.  The amount of the difference is likely between $5.77 and $476.43.  If we wanted to narrow this range, we’d need to collect more data.

14. Check all of the following that are true:

_X_ If we took another random sample of 500, then another, then another, and so on, we’d expect 95% of the formed confidence intervals to contain the population difference in average property taxes.


15.  Test the null hypothesis that there is no difference in average property taxes between male and female household heads.  State your null and alternative hypotheses, the test statistic, the p-value, and your conclusions.  Consider a p-value near 0.05 to be small.


Let 
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be the population average property tax for men.
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be the population average property tax for women.

The null hypothesis is:  Ho:  
[image: image4.wmf]2

1

m

m

=

.
The alternative hypothesis is  Ha: 
[image: image5.wmf]2

1

m

m

¹

 


The value of the test statistic equals: 
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The p-value associated with this test statistic equals 0.045.  Hence, there is a 4.5% chance of seeing such a difference in the sample averages when in fact the two population averages are equal.  This is a fairly small chance, so that we reject the null hypothesis.  There does appear to be evidence that the population average property taxes for men and women differ.


16.   Check all of the following that are true.

_X_  It may be the case that the results are due to chance, and our conclusion from the hypothesis test is wrong.

_X_ The chance of getting a value of the test statistic as or more extreme than what was observed, assuming the null hypothesis is true, equals the p-value.    
17.  Income, age of household head, number of people.

18.  0

19. _X_  The slope of the line would be positive.
20. 
i)Let 
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be the population percentage of people who get colds under placebo.
  Let 
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be the population percentage of people who get colds under Vitamin C.

The null hypothesis is:  Ho:  
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The value of the test statistic equals: 
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The p-value associated with this test statistic equals 0.014.  Hence, there is a 1.4% chance of seeing such a difference in the sample percentages when in fact the two population percentages are equal.  This is a fairly small chance, so that we reject the null hypothesis.  There does appear to be evidence that the population incidence rates of colds when taking Vitamin C or placebo differ.

ii)  You should not grant the request.  The placebo ensures that any effects due to the way the drug is administered are equally present in the Vitamin C and control groups.  For example, people may feel better because they are taking a pill, regardless of whether it is Vitamin C or not.  A control group that does not take a pill would not have this effect 

iii)  The SE would be approximately, 
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iv) Because the treatments were assigned randomly to the skiers, the background characteristics in the two groups should be similar.  Hence, valid causal conclusions can be drawn for these people: Vitamin C appears to work for skiers.  However, I am reluctant to generalize these conclusions to other populations because skiers may react differently than the general public.
21. 
i) False.  Correlations must be between -1 and 1.  There must be an error in the calculations.
ii) False.  Larger sample size means smaller SE, which means narrower CI.
iii) False.  A random pattern in the residual plots is consistent with the assumptions.
iv) False.  With a sample size of 4, it is hard to reject the null hypothesis in favor of the alternative.  The SE is too large.  Hence, we cannot conclude much at all from this study.
v) False.  There was no control group over the same time period, so that we have no way to tell if it is the program or something else that caused their scores to increase. 

vi) False.  Pick the exam with the smaller SD so that scores will be closer to the average of 75.  
vii) False.  Management and sex are not independent, as can be seen in the conditional probabilities of being ion management.  

22. 

i) True.
ii) False
iii) False
iv) False.  There is roughly a 2.5% chance.


23. 

i) There are 16 cards valued at 10, so the probability is 16/51
ii) Pr(get 21) = 
Pr(1st card worth 10 and 2nd card Ace)+Pr(1st card Ace and 2nd card worth 10) 

= (16/52)* (4/51)  +  (4/52) * 16/51   =  .048 


iii) Pr(over 21) = Pr(8) + Pr(9) + … + Pr(queen) + Pr(king)
                 = 3/50 + 4/50 + … + 4/50 + 4/50
                 = 23/50


v) Pr(get 21) = Pr(get a 2 on 1st card) + Pr(get Ace on first and Ace on second)
              =  4/49  +  (4/49)(3/48)
              = .0867


24. 
i)  
Let A be the event that you get an A.
Let S be the event that you study hard.
We want Pr(A|S).

We know that Pr(S|A) = .75, and that Pr(S| not A) = .20.
Also, we have that Pr(A) = .40.

Hence, we can find that Pr(A|S) = Pr(A and S)/Pr(S)
                                = Pr(S|A)Pr(A) / Pr(S)
                                = (.75)(.40) / [(.75)(.40) + (.20)(.60)]
                                =  .3/.42
                                = .714.

ii) We want Pr(A | not S).

Pr(A| not S) = Pr(A and not S) / Pr(not S)
             = Pr(not S|A) Pr(A) / (1 - Pr(S))
             = (1-.75)(.40) / (1 – .42)
             = .172
24. Hot streaks


(i) Pr(one hit in at least 4 at bats)  =  1 – Pr(no hits in at least 4 at bats) =  
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(ii)  We could not multiply the 0.7s because the chances of getting a hit on attempts other than the first one would not equal 0.7.  They would depend on outcomes of previous attempts. 


(iii)  Pr(at least one hit in 44 consecutive games) = 
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25.  Vegas Problem

a) You should choose the fair dice.  You can find the chances using the central limit theorem.  The z-stat for rolling more than 20% sevens with the ace-six flats dice equals:

z = (.20 - .1875) / root(.1875 * .8125 / 1000) = 1.01.

The z-stat for rolling more than 20% sevens with the fair dice equals:

z = (.20 - .1667) / root(.1667 * .8333 / 100) = 0.89.

Since there is more area under the normal curve to the right of 0.89 than there is to the right of 1.01, there is a higher chance of rolling more than 20% sevens using the regular dice.

b)  Ace-six flats:    .1875 + (1/8)(1/4) + (1/4)(1/8)  =  0.25

Fair dice:         .1667 + (1/6)(1/6) + (1/6)(1/6)  = .222

c)  Use the central limit theorem to calculate the chances.  The 30 is a sum, so we use the SE for a sum here.

z = (30 – 25) / root(100) * root(.25 * .75)
  = 1.15

Area under the normal curve to the right of 1.15 equals 12.5%.

d) I suspect it is the ace-six flats dice, because that die has a better chance of coming up 7 or 11, and she has rolled more than one would expect under either die.  We accepted any answer getting to this idea.
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