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Answer Key:  
 
1.  D 
2.  C 
3.  B 
4.  A  
5.  D 
 
6.  A 
7.  C 
8.  A 
9.  A 
10.  E 
 
11.  A 
12.  C 
13.  D 
14.  D 
15.  B 
 
16.  B 
17.  C 
18.  A 
19.  A 
20.  B 
 
21.  A 
22.  A 
23.  B 
24.  C 
25.  D 
 
26.  B 
27.  B 
28.  A 
29.  D 
30.  B 
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Solutions: 
 
Entering the data for variable X in to L1 and the data for variable Y into L2 in the calculator will aide in answering all of 
questions 1 through 15.  After doing so and running the 1-Variable Statistics program on each list, we have the following: 

 X Y 
Sample Mean 5.5 13 

Sample Standard Deviation !55/6 ≈3.027650354… !176/3 ≈7.659416862… 
Sample Size 10 10 
Minimum 1 5 

First Quartile 3 7 
Median 5.5 11 

Third Quartile 8 17 
Maximum 10 25 

IQR 5 10 
 
1.  D – The summary statistics table above shows a sample mean of 13 for the data from variable Y.  Otherwise, we can 
use the formula:  𝑌* = ∑"

#
= $%&'(&''&(&%&%&(&''&'(&$%

')
= 13.0. 

 
2.  C – From the summary statistics table above, we can see that the sample standard deviation for the data from variable 

X is 𝑠* ≈ 3.028 when rounded to the thousandths place.  Otherwise, we can use the formula:  𝑠* = 1∑(*,-.)
!

#,'
. 

 
3.  B – First, we need the upper fence for the data from variable Y:  Q3 + 1.5(Q3 – Q1) = 17 + 1.5(10) = 32.  We then need 
to convert this to a Z-score as follows:  𝑍 = ",0.

1"
= 2$,'2

(.4%56'474$
≈ 2.48 when rounded to the hundredths place.  NOTE:  

Rounding 𝑠" to at least the hundredths place will yield the same correct result. 
 
4.  A – There are 4 out of 10 ordered pairs in the table for which both the x-coordinate and the y-coordinate are a prime:  
(2, 17), (3,11), (5, 5), and (7, 7).  Thus, the probability is 6

')
= $

%
. 

 
5.  D – Since we have a bivariate set of data in the form of ordered pairs, a scatterplot of Y versus X is the best way to 
convey the relationship between X and Y amongst the choices listed.  Creating such a graph is helpful for answering the 
remaining questions, so here it is along with the least squares regression line plotted, its equation, and r2 value showing: 

  
 
6.  A – As we can see from the scatterplot in the solution to question 5, the coefficient of determination is 0, so the sample 
Pearson coefficient of linear correlation between X and Y is also 0.  Using the two lists of data and running any one of the 
Linear Regression programs in the calculator will confirm this.  Hopefully, students read the hint and created the 
scatterplot on their calculators and so they will clearly see that the relationship between X and Y appears to be quadratic 
in nature and so they may take a chance on running the Quadratic Regression program on the two data lists.  If they do, 
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they will obtain the following output for 𝑎𝑥$ + 𝑏𝑥 + 𝑐:		𝑎 = 1, 𝑏 = −11, 𝑐 = 35, 𝑎𝑛𝑑	𝑅$ = 1.  This indicates that the 
exact relationship between the data sets X and Y is the quadratic equation 𝑦 = 𝑥$ − 11𝑥 + 35 = (𝑥 − 5.5)$ + 4.75. 
 
7.  C – Again, running one of the Linear Regression programs on the data entered into a pair of lists in the calculator gives 
us a y-intercept of a = 13, a slope of b = 0, and an equation of 𝑦C = 𝑎 + 𝑏𝑥 = 13 + 0𝑥.  This may seem strange at first, but 
is indeed correct since X and Y clearly do not have a linear relationship, as noted in the scatterplot.  Therefore, the mean 
value of Y, namely 𝑌* = 13, is the appropriate predicted value for Y when X = 5 when using this linear regression model. 
 
8.  A – The standard error of the sample slope is given by the formula 𝑆𝐸(𝑏) = 1#

1$√#,'
 where 𝑠9 is the standard error of 

the residuals which appears in the output after sunning the Linear Regression t-Test program in the calculator on the pair 
of lists containing the data and 𝑠* is simply the sample standard deviation of the data values for X.  Thus, we have the 
following: 𝑆𝐸(𝑏) = 1#

1$√#,'
= 7.'$6)276)%

2.)$(4%)2%6√5
≈ 0.8944 when rounded to four decimal places.  NOTE:  Rounding each of 

the inputs to at least four decimal places rounds to the same correct final answer. 
 
9.  A – Since the predicted value of Y is 𝑌* = 13 for each and every X value, we have the following list of residuals for 
each ordered pair (in order):  12, 4, −2,−6,−8,−8,−6,−2, 4, 12.  Squaring each value and taking the sum gives us the 
following:  ∑𝑒$ = ∑(𝑦 − 𝑦C)$ = ∑(𝑦 − 𝑌*)$ = 528.  Now, note that 528 is also the exact value of the numerator in the 
formula for the sample variance of the Y data: 𝑠"$ =

∑(",0.)!	
#,'

= %$7
5

.  Therefore, multiplying this quantity by 9 clearly 
gives us 9V2 = 528.  Finally, we have 𝑅$ − 9𝑉$ = 528 − 528 = 0.  NOTE:  One could have done this formulaically or 
even just realized it intuitively since the correlation coefficient is 0 and so the sum of the squared deviations from the 
predicted y-values is the same as the sum of the squared deviations from the sample mean of the Y data. 
 
10.  E – Add the transformations of the X data in List 1 and the Y data in List 2 into the calculator as L3 = ln(X) = ln(L1) 
and L4 = ln(Y) = ln(L2).  Then, create a scatterplot in the calculator for each of the suggestions in choices A, B, and C and 
one should clearly see that none those transformations produces a linear pattern.  Here are the three scatterplots: 

  
This eliminates choices A, B, and C as the correct choice; and as noted earlier in these solutions, Y is essentially a 
quadratic transformation of X and so choice D in incorrect as well.  This makes E correct. 
 
11.  A – Running the Linear Regression t-Test program once at a time on each of the four requisite pairs of lists produces 
the results summarized in the table below.  Note that none of them is statistically significant at the 5% level.   

Linear Regression t-Test Two-Tail P-Value 
Y vs. X 1 

ln(Y) vs. ln(X) 0.4524410226… 
Y vs. ln(X) 0.425952835… 
ln(Y) vs. X 1 

12.  C – Running the 1-Sample t-Interval program on the Y data already in a list will give us a 95% confidence interval 
for 𝜇0 of (7.52, 18.48) when rounding the limits to the hundredths place.  Otherwise, we need the 95% confidence critical 
value with 9 degrees of freedom of 𝑡∗ = 𝑖𝑛𝑣𝑇(0.975, 9) ≈ 2.262157158 and the formula 𝑌* ± 𝑡∗ 1"

√#
 along with the 

corresponding values from the summary statistics table on the first page to obtain the resulting confidence interval. 
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13.  D – Running the 2-Sample t-Test program on a pair of lists containing the two sets of data for X and Y gives us a test 
statistic with an absolute value of |𝑡| = 2.879649856, a p-value of 0.0141083885, and degrees of freedom 11.74547188.  
Taking their sum, we get 2.8796…+ 	0.014108…+ 	11.74547… ≈ 14.639… which rounds to 15 as the nearest integer.  
Thus, the sum of the digits is 1 + 5 = 6.  NOTE:  Computing the p-value using the conservative degrees of freedom of df = 
9 will give a p-value of approximately 0.018 which will still give a sum that rounds to 15, and hence, the same final result.  
 
14.  D – As noted earlier, Y is a quadratic transformation of X:  𝑦 = 𝑥$ − 11𝑥 + 35 = (𝑥 − 5.5)$ + 4.75.  Creating a 
scatterplot clearly reveals this.  Thus, Y is indeed in the form of a transformation of X that is not logarithmic. 
 
15.  B – Since the Pearson correlation coefficient only measures the strength and direction of linear relationships between 
two quantitative variables and our variables have a direct quadratic relationship, it is no surprise that the Pearson 
correlation coefficient between them is 0.  Thus, X and Y are “uncorrelated.”  However, they are clearly not independent 
since Y is a direct transformation of X.  By contrast, if two variables are truly independent, then the Pearson correlation 
between them in their populations is indeed 0 since knowing the value of one variable has no bearing on the other, by 
definition of independence.  It is worth noting, however, that sample Pearson correlation coefficient calculated from a set 
of bivariate observations can take on essentially any value between – 1 and 1 (inclusive) even when the two variables are 
truly independent.  For example, suppose we take a pair of dice and call one X and the other Y and roll them several times 
where each roll of the pair of dice forms an ordered pair.  It is very unlikely that the sample Pearson correlation coefficient 
calculated from this set of ordered pairs will be exactly 0 in spite of the fact that X and Y are clearly independent. 
 

16.  B – We need 𝑛 ≥ �̂�𝑞C V <
∗

=>
W
$
= (0.5)(0.5) V '.54

).)2'
W
$
≈ 999.3756504, which rounds up to 1000. 

 
17.  C – First note that the population variance is given.  Thus, the population standard deviation is 𝜎 = 4.  Now we need 

𝑛 ≥ V<
∗?
=>
W
$
= V'.54×6

$
W
$
≈ 15.3664 which rounds up to 16. 

 
18.  A – This is a sampling distribution of the sample mean calculation as follows:  𝑃(4.8% < �̅� < 5.4%) =
𝑛𝑜𝑟𝑚𝑎𝑙𝑐𝑑𝑓(4.8, 5.4, 5, ).(%

√$%
) ≈ 0.905 when rounded to the thousandths place. 

 
19.  A – A Type-I Error is incorrectly rejecting the null hypothesis when it is actually true and a Type-II Error is 
incorrectly failing to reject the null hypothesis when it is false; and hence, incorrectly failing to support some particular 
alternative hypothesis that is actually true.  Therefore, in order to commit both a Type-I Error and a Type-II Error at the 
same time we need the null hypothesis to be both true and false at the same time.  This is a logical impossibility and so the 
probability of this happening is 0 (because they are mutually exclusive events). 
 
20.  B – The description given in the question is the very definition of bias in a study.  NOTE:  In common language some 
may say that “the results are skewed” or that “the data is skewed.”  However, these are technically incorrect since the term 
“skewness” properly refers to the shape of the distribution of a quantitative data set or random variable. 
 
21.  A – The observed proportion of heads (or equivalently tails) on n flips of a fair coin shall approach 0.5 as the number 
of flips increases as a consequence of the Law of Large Numbers.  Thus, intuitively (and even without performing any 
calculations), it is better to choose n = 20 flips for game H as it is slightly more likely to obtain exactly 10 heads in 20 
flips [𝑏𝑖𝑛𝑜𝑚𝑝𝑑𝑓(20, 0.5, 10) ≈ 0.176197] versus exactly 25 heads in 50 flips [𝑏𝑖𝑛𝑜𝑚𝑝𝑑𝑓(50, 0.5, 25) ≈ 0.112275].  
By contrast, it is slightly more likely that the observed proportion of tails falls strictly between 44% and 56% in 50 flips 
[𝑏𝑖𝑛𝑜𝑚𝑐𝑑𝑓(50, 0.5, 27) − 𝑏𝑖𝑛𝑜𝑚𝑐𝑑𝑓(50, 0.5, 22) ≈ 0.520112] than it is to fall strictly between 44% and 56% in 20 
flips [𝑏𝑖𝑛𝑜𝑚𝑐𝑑𝑓(20, 0.5, 11) − 𝑏𝑖𝑛𝑜𝑚𝑐𝑑𝑓(20, 0.5, 8) ≈ 0.496555].  Therefore, it is better to choose n = 20 flips for 
game H and n = 50 flips for game T. 
 
22.  A – Payoff odds of 2:1 indicate that betting $100 pays a net profit of $200 when a player wins and they lose their 
$100 if they lose.  Thus, given that the player is flipping the coin to determine both the game (H or T) and the number of 
flips (n = 20 or n = 50), then the probability that the player plays any one of the four possible game and flip number 
combinations is '

$
× '
$
= '

6
= 0.25.  Now, the expected value using this strategy becomes a combination of all possible 
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ways for the player to win or lose on their randomly assigned game and randomly assigned number of flips.  The notation 
𝑃(𝑊,𝐻, 20) indicates that the player Won Game H with n = 20 flips, etc.  𝐸(𝑋) = $$))

6
× [𝑃(𝑊,𝐻, 20) + 𝑃(𝑊,𝐻, 50) +

𝑃(𝑊, 𝑇, 20) + 𝑃(𝑊, 𝑇, 50)] − $'))
6
× [𝑃(𝐿, 𝐻, 20) + 𝑃(𝐿, 𝐻, 50) + 𝑃(𝐿, 𝑇, 20) + 𝑃(𝐿, 𝑇, 50)].   

Organizing the probabilities into a table is helpful: 
Game, n Player Wins Given Randomly Assigned Game with Randomly Assigned n Player Loses 

H, 20 𝑏𝑖𝑛𝑜𝑚𝑝𝑑𝑓(20, 0.5, 10) ≈ 0.176197 1 − 0.176197 = 0.823803 
H, 50 𝑏𝑖𝑛𝑜𝑚𝑝𝑑𝑓(50, 0.5, 25) ≈ 0.112275 1 − 0.112275 = 0.887725 
T, 20 𝑏𝑖𝑛𝑜𝑚𝑐𝑑𝑓(20, 0.5, 11) − 𝑏𝑖𝑛𝑜𝑚𝑐𝑑𝑓(20, 0.5, 8) ≈ 0.496555 1 − 0.496555 = 0.503445 
T, 50 𝑏𝑖𝑛𝑜𝑚𝑐𝑑𝑓(50, 0.5, 27) − 𝑏𝑖𝑛𝑜𝑚𝑐𝑑𝑓(50, 0.5, 22) ≈ 0.520112 1 − 0.520112 = 0.479888 
Total 0.176197 + 0.112275 + 0.496555 + 0.520112 = 1.305139 2.694861 

Finally, the expected value is 𝐸(𝑋) = $$))
6
× 1.305139 − $'))

6
× 2.694861 ≈ −$2.1145745 which rounds to −$2.11. 

 
23.  B – This is similar to the previous question except that we can eliminate the two cases where the player plays Game H 
with n = 50 flips and Game T with n = 20 flips.  Our table now becomes: 

Game, n Player Wins Given Randomly Assigned Game with Randomly Assigned n Player Loses 
H, 20 𝑏𝑖𝑛𝑜𝑚𝑝𝑑𝑓(20, 0.5, 10) ≈ 0.176197 1 − 0.176197 = 0.823803 
T, 50 𝑏𝑖𝑛𝑜𝑚𝑐𝑑𝑓(50, 0.5, 27) − 𝑏𝑖𝑛𝑜𝑚𝑐𝑑𝑓(50, 0.5, 22) ≈ 0.520112 1 − 0.520112 = 0.479888 
Total 0.176197 + 0.520112 = 0.696309 1.303691 

Since there are now only two equally likely scenarios, our expected value becomes the following: 
𝐸(𝑋) = $$))

$
× 0.696309 − $'))

$
× 1.303691 ≈ $4.44635 which rounds to $4.45. 

 
24.  C – Intuitively, it only makes sense that the casino would earn a profit on the games in the long run.  Otherwise, why 
would it offer them if they are expected to suffer a loss in the long run?  However, we can use the results of the previous 
two questions to estimate their long-run expected value as follows:  𝐸(𝑋) = 0.75($2.11) + 0.25(−$4.45) = $0.47 per 
play.  Since this is positive, the casino expects to earn a profit in the long run.  Note that the signs of the two expected 
values switched because the expected gain for the player is the expected loss for the casino and vice versa. 
 
25.  D – We can use the information summarized in the tables above to help us calculate the probability requested: 
𝑃(𝐾𝑛𝑜𝑤𝑠	|𝑊𝑜𝑛) = B(C#DE1∩GD#)

B((GD#)
= ).$%().%)[).'(4'5(&).%$)''$]

).$%().%)[).'(4'5(&).%$)''$]&).(%().$%)[).'(4'(5&).''$$(%&).654%%%&).%$)''$]
≈

).)7()2(
).22'(6(

≈ 0.2624 when rounded appropriately. 
 
26.  B – Once a player is at the point of actually playing one of the games with a specific, determined value of n flips, we 
have a binomial setting with n = 20 or n = 50 and p = 0.5.  Thus, >(-)

JKL(-)
= #M

#MN
= '

N
= '

).%
= 2. 

 
27.  B – In spite of the observed counts and expected counts each being presented in the form of a two-way-table, this is 
actually a chi-square goodness of fit test scenario and not a chi-square two-way table test of independence.  That is 
reserved for question #29.  The following given table below displays the correct pairings of observed and expected counts 
according to the casino’s expectations: 

 Win and PDK Lose and PDK Win and PK Lose and PK 
Observed Counts 27 43 18 12 
Expected Counts 24 51 9 16 

Entering the observed counts and expected counts into a pair of lists in the calculator and running the X2 GOF-Test 
program with 3 degrees of freedom (because there are four categories) produces a test statistic of 𝜒$ ≈ 11.62990196 and 
a p-value of 𝑝 ≈ 0.0087647181.  Taking their sum, we get:  11.6299 + 0.0088 + 3 = 14.6387.  Alternatively, one can use 
the formula:  𝜒$ = ∑ (OP19LQ9R,>*M9ST9R)!

>*M9ST9R
= ($(,$6)!

$6
+ (62,%')!

%'
+ ('7,5)!

5
+ ('$,'4)!

'4
≈ 11.62990196 and obtain the p-

value using 𝜒$𝑐𝑑𝑓(11.62990196, 999999, 3) ≈ 0.0087647181.  NOTE:  Rounding to four decimal places prior to 
summing still results in the same correct final answer. 
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28.  A – Since the p-value of the test in the previous question is less than 0.01, the null hypothesis representing the 
assumption that the actual distribution of winners and losers does fit what the casino expects is rejected and the alternative 
that it does not is supported.  Therefore, the observed counts do provide statistically significant evidence that the 
population distribution of winners and losers does not fit the distribution that the casino expects. 
 
29.  D – Entering the two-way table of observed counts into a matrix and running the X2 – Test program or using the 
formula with each expected count determined by the row total times the column total divided by the table total, we obtain 
a test statistic of 𝜒$ = ∑ (OP19LQ9R,>*M9ST9R)!

>*M9ST9R
= ($(,2'.%)!

2'.%
+ (62,27.%)!

27.%
+ ('7,'2.%)!

'2.%
+ ('$,'4.%)!

'4.%
≈ 3.896103896 and a  

p-value of 𝑝 = 𝜒$𝑐𝑑𝑓(3.896103896, 999999, 1) ≈ 0.0483982229, which is below 0.05.  Therefore, the null hypothesis 
representing the assumption that the outcomes of the games and whether or not the player knows which value of n is 
better for which game are independent of each other is rejected.  Therefore, the data do provide statistically evidence that 
these two variables are not independent. 
 
30.  B – The casino is stratifying by knowledge; therefore, this is a stratified random sample. 
 
 


