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Statistics Solutions
1) Cumulative distribution functions are monotonic increasing functions, but they don’t have to be continuous. This eliminates A, C, and D. This leaves B, which satisfies the properties of a cumulative distribution function (i.e. it doesn’t exceed 1). B
2)  The expression in brackets represents the residual for a given point. Minimizing the sum of these squares of these values is the technique known as least squares minimization. A
3) There are four jacks and thirteen clubs, but one of the jacks is a club, so there are a total of 4 + 13 – 1 = 16 favorable outcomes. 16/52 = 4/13. B

4) Because the sum of the residuals is 0, the sum of the remaining residuals is -7. Because there are 3 residuals left, their average is -7/3. E
5) The slope of the regression line is negative, and therefore the correlation is negative. None of the answers give a negative correlation, so the answer is E.

6) A 92% confidence interval has a z* value of InvNorm((1-.92)/2) = 1.751. Therefore the confidence interval is 2.3 + 1.751
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. This gives (2.18, 2.42). C
7) This a binomial random variable. 
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= 0.402. A
8)  The t-statistic for Christine’s test is 
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= -1.05. Note that this is a 
t-statistic (with 9 degrees of freedom) because the sample size is less than 30 and only sample standard deviation is given. Therefore tcdf(-∞, -1.05, 15) = .1622. B
9) At an alpha level of .05, the given p-value is not statistically significant, and therefore there is a failure to reject the null hypothesis. (Never accept the null hypothesis). D
10) If a value in a set of data falls 1.5(IQR) above the third quartile, then it is considered an outlier. Modified box plot B is not possible because the interquartile range is 6 (and 1.5(IQR) = 9). Q3 = 11 and the lower bound for outliers is therefore 20. The data point 19 falls within this bound, and therefore cannot be an outlier. B
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11) H0: p = 0.2, Ha: 
p < 0.2. 
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. The z test statistic is . This gives a value of z = -1.204. P(z < -1.204) = 0.114 is the p-value. C
12) 
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 expected value. This sum for the given data is 4.2. C

   13) The z* for a 90% confidence interval is InvNorm((1-0.9)/2) = 1.645. 
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. Solving for n gives us n > 138.1, but the sample needs to be a whole number and at least 139 to keep the margin of error below 0.7. C
14) 
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 This produces a system of equations:


[image: image9.wmf]m

 + 1.6
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= 84 and 
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- 0.5
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= 63. Solving for 
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 = 78. D
15) χ² = 
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5.9 with df = 4. χ²cdf(5.9, ∞, 4) = 0.2067 A

16) Interpretation of slope means change in y per change in x. If x increases by 1, y decreases by 5, which is given by D.
[image: image42.wmf]n

p

p

p

p

)

1

(

ˆ

-

-

17) y-intercept occurs when x = 0, but it doesn’t make sense to think of sign legibility when someone is born. D
18) According to the information, the Venn

diagram should look as follows. Thus the 
total amount of competitors is the sum of 

each section, which is 70 – 2x. To minimize

this value, maximize x. The most x

can be is 14. If x exceeds this, then those 
competing only in Mu will be negative.

Therefore, the answer is 42. C
   

19) The sample mean falls directly between the confidence interval. This means that 
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is calculated by (247.33 + 259.51)/2 = 253.42. The standard deviation is calculated by solving for 
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(standard deviation is given as known) in the margin of error (which is 6.09). For the 95% confidence interval, the margin of error is
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= 15.22. Therefore the answer is 268.64. B

20) The 87.5th percentile is InvNorm(.875) = 1.15 standard deviations above the mean. 
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21) 
[image: image23.wmf])

(

)

|

(

)

(

)

|

(

B

P

B

A

P

A

P

A

B

P

×

=

×

, (.300)(.250) = 
[image: image24.wmf])

|

(

B

A

P
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22) This is a geometric random variable. The mean of a geometric random variable is equal to 
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. Since p equals 1/6, the expected number of rolls is 6. E
23) The 95% confidence interval means z* = 1.96. 
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24) The mean of the set of data is 500. So the standard deviation is given by:
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C
25) The area between -2 and 2 standard deviations is 0.95 and the area between -1 and 1 standard deviations is 0.68. The difference in these values is 0.27. However, take only half of this because only one side is counted. This gives 0.135. D
26) 33% of 40% of dog owners own cats, which means (.33)(.40) = 13.2% of people own a dog and a cat. 100 – 40 – 23 = 37% of people own only a cat. 37% + 13.2% = 50.2% D
27) Brittney will flip first if she rolls a perfect square. This is an infinite geometric series ((1/3) + (1/3)(2/9) + (1/3)(2/9)²…) = 
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. If she flips first, the probability that she flips heads first is ((1/2) + (1/2)(1/4) + (1/2)(1/4)²…) = 
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 and will flip heads first with the probability of ((1/4) + (1/4)(1/4) + (1/4)(1/4)²…) = 
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. The final probability desired is (3/7)(2/3) + (4/7)(1/3) = 10/21. A
28) 
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 gives pooled p for the z-statistic of 
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z-statistic for this test is -2.7879. normalcdf(-∞, -2.7879) = .0027. However, this is a two-tail test, so double .0027 to get .0054 then round for .005. C
29) To maximize his probability of surviving, the man should put just one white marble in box 1, one white marble in box 2, and the rest of the marbles in box 3. In this way, the probability of selecting a box with only a white marble in it is 2/3. He could do that OR pick the box with all the other marbles in them (1/3). There are 7 white marbles and 21 black marbles in this box, so the probability of choosing a white marble is 7/28 = 1/4. So the final probability is (2/3) + (1/3)(1/4) = 3/4. A
30) E(x) by the table is .1 + 1.5 + .2a + .2ab + .2b = 2. Rearrange accordingly to obtain the

 following: ab + a + b + 1 = 3. The left side can be factored into (a + 1)(b + 1) = 3. The only 
 way ab will be minimized is if a = b (since a² < a when 0 < a < 1). (a + 1)² = 3 gives 
 a = -1 +
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