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The Final covers Chapters 39 - 54 and is all Multiple Choice.   
 
 
Question 1 
This semester 328 students responded to this survey question: "How religious are you on a scale of 0 to 10 with 0 being not at 
all and 10 being very religious?" Are there significant differences between the 4 ethnic groups (White, East Asian, South 
Asian, and Mixed/Other) on how religious they rated themselves? Our survey data (shown below) yielded a multiple 
correlation coefficient of R=0.24.  We did an F test ( H0 : R=0 in pop vs. HA : R≠0 in pop) and got a p-value = 0.02%.  
 
We decided to do a randomization test to test the same null. The histogram below shows the distribution of R’s after 1000 
randomizations.  
 

 Ethnicity Average SD n 

Religious Rating White 3.6 3 89 

Religious Rating East Asian 2.5 2.8 159 

Religious Rating South Asian 4.0 2.6 35 

Religious Rating Other 4.1 2.6 45 

 
a. How was each randomization done?  

i. Random numbers between 0 and 1,000 were assigned to each of the 328 students.  
ii. Random numbers between 0 and 1,000 were assigned to each of the 4 groups.  
iii. The 328 religious ratings were randomly divided into 4 equal groups.  
iv. The 328 religious were randomly divided into the same size groups as the original data.  

 
b. The re-randomization test yielded a p-value = 
 i)  0%    ii) 0.02%    iii) 0.24% 
 
c. What value does the red vertical line mark?  
  i) the randomized R's that land at p-value = 0.1 %  
 ii) our sample R =0.24 
 iii) the most extreme R value of all the randomizations 
 iv) the specified significance level α 
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Question 2 pertains to the Area (in km2) and the number of mammal species for 13 islands in Southeast Asia.   
How does the size of the island predict the number of species on the island? 
 
Scatter plot of Area (in km2 vs Species)   Histogram of Area  

             
 
a) Notice how most of the islands are all squished together in the corner. Also look how skewed the  

Area histogram is.  I want to transform the X variable (Area) to make the histogram more normal. Which transformations 
should I try? Circle ALL that might work.   i) X2   ii) X3    iii) eX       iv) X     v) ln(X) 
   

b) You tried one of the transformations and it was a step in the right direction but it didn’t go far enough.                                              
You tried another and it worked much better well. Below each histogram circle the transformation it depicts. 

                                           
i) X2   ii) X3   iii) eX   iv) X   v) ln(X)          i)X2   ii) X3   iii) eX   iv) X   v) ln(X)     
 

c) Below is the scatter plot of ln(Species) vs ln(Area) where Species= the number of mammal species on each island and  
Area= area of each island in km2 The regression equation is:  Predicted ln(Species)= 1.6 + 0.23 ln(Area)             SDerrors= 0.2  
 

 
 ii)  Another island has a 95% confidence interval = (11.23, 25) for the predicted number of species.  What is the predicted 
number of species? ____________   Show work. 

   
  

iii)  Change the regression equation ln(Species) = 1.6 + 0.23 ln(Area) to an equation in terms of species and Area, not 
ln(Area).  
   Species = _____________________ 
 
iv)  One island has twice the area of another island. The regression estimate for the number of species on the smaller island is 
9. What is the regression estimate for the number of species on the larger island?   ____________  Show work.  

i) Bangii has an area= 450 km2.    
Use the regression equation to predict the ln(Species) and Species number for Bangii.  
 
 a) ln(Species) =_______     b)  Number of species= ________ 
 
 
c) 95% Confidence Interval for part(b) above=   (____________,  __________)   
(Use Z=2 for 95% CI) 
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Question 3 The scatter plot below shows the average distance from the Sun in AU (astronomical units) on the X axis and the 
Orbital period in years (length of time to orbit sun) on the Y axis of 16 solar systems objects. (Imagine these 16 objects were 
randomly chosen from a large collection of objects orbiting the sun.) 
Scatter Plot       Residual Plot 

   
 
Here’s the regression equation:  Predicted Orbital Period = -23.12 + 7.57(Distance from Sun)    r= 0.9864   and SDerrors = 
26.04 
 

a)  Why do the 16 points closely follow a line in the scatter plot but follow a curve in the residual plot? 
i. Residual plots always transform linear plots into curves that either point up or down depending on the whether the 

correlation is positive or negative.  
ii. It’s because the correlation is so high, the higher the correlation the stronger the curvature. 
iii. It’s because the scale on the Y axis for the residual plot has been changed, making it easier to see the curvature. 

 
b)  Is it appropriate to use the regression equation above to describe the relation between distance from the sun and orbital 

period for all the objects ?  
i. Yes, because the scatter plot follows a line very closely. 
ii. No, because the residual plot shows a clear pattern violating the assumptions needed to use a linear model. 
iii. Yes, because the 16 objects were randomly selected so there is no need to check whether assumptions were 

violated. 
 
Question 4  
 For each of the following is it appropriate to use logistic regression? Circle Yes or No. 

a) Predicting income based on years of college.  YES    NO 
b) Predicting ln(income) based on years of college YES    NO  
c) Predicting graduating college based on family income.  YES    NO      
d) Predicting getting a scholarship based on gender and ethnicity.  YES     NO 
e) Predicting favorite color based on gender  YES   NO 

Question 5  Circle True or False for each statement below. 
a) The logistic regression model only handles X values that can be coded as 1’s and 0’s.             i)True    ii)False 
b) Transforming non-linear scatter plots into linear ones by converting Y to ln(Y) is called logistic regression.  

i)True    ii)False 
c) The assumptions needed to make inferences for linear and logistic regression are the same      i)True    ii)False 

 
Question 6   
How are the parameters chosen in logistic regression and linear regression?   
Fill in the first blank below with “logistic” or “linear” and the second blank with “minimize” or “maximize”. 
 
a) In ________________regression, the parameters are chosen to __________________the sum of the squared errors    
 
b) In ________________regression, the parameters are chosen to __________________ the likelihood of getting our sample 
data.  
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Question 7 Are F and t tests ever appropriate to test significance in Logistic regression models?   
Choose one: 

a) Yes, when the sample size is small the F and t tests give more accurate results. 

b) No, because F and t tests can never be done on variables that have undergone log transformations.  

c) No, because F and t tests are never done when we are predicting counts (when Y is binary), since the SD can be 
estimated directly from the count.  

 
Question 8  Part I  On our survey, 178 students anonymously answered these 2 questions:  
“Would you volunteer to be randomly assigned to either the online or in person section?”(No = 0, Yes =1)                             
“Which section are you in?”  (L1=0, online=1)  

To predict the probability of volunteering from section, we fit a logistic regression model. Here’s the ln(odds) form of the  

regression equation:   ln p̂
1−p̂

⎛

⎝
⎜

⎞

⎠
⎟ = −0.5261 + −0.7267(Section)  

a) Are online students more or less likely to volunteer?   Choose one:  i) More   ii) Less     iii) Same  iv) Not enough info 
 

b) What is the probability that an L1 student would volunteer?   p=_______  
 
 

c) What is the probability that an online student would volunteer? p=_______  
 
 

d) The Odds Ratio =  ___________. 
 
 

e) If we switched the coding for section to online = 0 and L1 =1 what would change? Choose one: 
 i) Odds       ii) Probabilities    iii) Odds Ratio    iv) All    v) None 
 

f) Look at the table showing the 178 responses to the 2 questions.  
 
 

 

i)  Odds for L1  =      _______         

ii) Odds for Online =       _______ 

iii) Should you get the same OR as in (d) above? (Assuming you compute the ratio of Online odds to L1 odds.)          

a)Yes, within rounding error        b) No 

 No     Yes Total 

L1  44 26 70 

Online 84 24 108 

Total 128 50 178 

 

Use the table to compute the odds for an L1 and online student 
volunteering. Please leave your answers in fraction form. 
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Question 8  Part II A third question on the same survey was: “How many people have you been in a serious relationship 

with?”   Adding relationships to the model gives us:      ln p̂
1−p̂

⎛

⎝
⎜

⎞

⎠
⎟ = −1.33 + −1.03(Section) + 0.64(Relationships)   

a) The χ2 test for the overall regression effect: H0: All β’s =0  yielded a χ2  stat = 26.  
How many degrees of freedom?  = ______  
 

b) The p value < 0.1%. This means that the probability that …Choose only one:    
   i) the null is true < 0.1%       ii) the null is false > 99.9%      iii) we’d get a χ2 stat ≥ 26 if the null was true < 0.1% 
 

c) The relationship slope has a SE = 0.14. To test H0: β relationship= 0 against HA: β relationship ≠ 0 compute the Z stat.  
 
Z = __________ 

            
d) Since p  _____5%, a 95% Confidence interval for the Relationship slope  _____________include _____. 

Fill in the first blank with > or < , the second with “does” or “does not”, and the third blank with a number. 
 

e) The OR for Relationship = ___________  and the OR for Section=________ 
 
 

f) Comparing two people in the same section, the person with 2 more relationships has__________ times the odds 
of volunteering. Fill in the blank with a number. 
 
 

g) Comparing an L1student with 4 relationships to an online student with 2 relationships, the L1 student has  
__________times the odds of volunteering. Fill in the blank with a number. 
 
 

h) What’s the probability that an L1 student with 10 relationships will volunteer? _________.  
 

i) Would the ln(odds) equation for Part II change if we reversed the coding for Section so that L1=1 and online=0 and 
kept everything else the same? If so, write the new equation in the blank provided. 

a) No,  it would not change. b) Yes, it would change to ln p̂
1−p̂

⎛

⎝
⎜

⎞

⎠
⎟ = _____________________________ 
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Question 9 A predictor of whether esophageal cancer has not metastasized to the lymph nodes is the diameter of the tumor. 
Below is the log odds regression equation predicting the probability of no metastasis from the diameter of the tumor (measured 
in cm) from a hypothetical study of 200 patients.    

     ln (p/(1-p)) = 2 - 0.5 (Diameter)  
 

a) Use the equation to estimate the odds and probability of no metastasis for a tumor of  
diameter = 8 cm. Show work. 
 

i) Odds= _______           ii) Probability =_____ 

 
 
 
 

b) How do the estimated odds of no metastasis change if the tumor increases in diameter by 1 cm ? 
i) odds are multiplied by 0.61    ii) the odds decrease by 0.5      iii) not enough info 

 
c) How does the estimated probability of no metastasis change if the tumor increases in diameter by 1 cm? 

i) the probability is multiplied by 0.61    ii) the probability decreases by 0.5      iii) not enough info 
 

d) How big a tumor would give a 50% probability of metastasis?  ____________ 
 
 

e) How big a tumor would give a 40% probability of no metastasis?  ____________ 

 
 

f) Below is a graph of the probability form of the model.  
 
Write its equation: p =______________________________ and fill in the 2 blanks on the X-axis with the correct 
diameter values (in cm). 

 

         0               __              __      
 
Fill in the 2 blanks above with the correct numbers. 
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Question 10 pertains to the Wilcoxon Mann Whitney test   
A randomized double-blind test was done to test the effectiveness of a drug to cure warts. The subjects were 8 people with lots 
of warts. 4 subjects took the drug and 4 took the placebo. The number of warts that disappeared for each of the 8 subjects is 
recorded below.  
 
Drug Group:  0, 10, 11, 40        Placebo group: 5, 6, 8, 9 
 
Part 1  
Fill out the chart below. Show work for how you got the observed rank sum for each group. 
No partial credit since you should know what the totals should be and you can check your work. 
 Observed Rank Sum Expected Rank Sum 

 

Observed -
Expected 

Drug Group  
 

  

Placebo Group  
 

  

Total should be….  
 

  

 
Question 10 Part II  
The sample sizes in Part I are too small to use the Normal Approximation but let’s just assume for the purpose of this exam that 
you can use the Normal Approximation anyway. 
 
H0 : The drug works no better than the placebo in the population 
HA : The drug does work better than the placebo in the population for some segments of the population. 

a) Compute the Z stat for the drug group.   Use 
 
SER =

n1n2(N +1)
12

  

Z=  
 
 
b) Label the Observed and Expected Value for both the Z and RDrug axes below. Calculate the p-value  
and shade the appropriate area. (RDrug is the Rank Sum for the Drug group.) 

 
 
c) What do you conclude? (Remember, we’re assuming the sample size was large enough so the normal approximation is 
valid). 

i) Reject the null, we’re sure the drug works. 
ii) Reject the null, we have strong evidence the drug works. 
iii) Cannot reject the null, it’s plausible the drug works no better than a placebo. 
iv) There’s over a 95% chance the drug didn’t work. 

Z 
RDrug  



STAT 200 Final Exam Study Guide Questions  
 

 8 

Question 10 cont.  
Drug Group:  0, 10, 11, 40        Placebo group: 5, 6, 8, 9 
 
d) What’s the U statistic for the Drug Group?  For the Placebo group?  

Udrug =       Uplacebo =      
 
  
e) The sum of the 2 group U statistics must = _________  for any 2 groups with 4 members each. 
(Check that your Udrug + Uplacebo  is correct.) 
 
f) Would you get the same Z stat and p-value using Udrug as you did using Rdrug in part (a)? 

i) Yes, exactly the same. 
ii) Exactly the same values but the Z-scores would be opposite signs. 
iii) No, the p-value would be smaller using U. 
iv) No, the p-value would be larger using U. 
 

 
Question 11  pertains to the Kruskal Wallis test (6 pts) 
There are 3 forms of this Final. Suppose at the grading meeting I randomly select 9 Finals and grade them with these results:   
Form A:  80, 81, 82        Form B: 83, 84, 85     Form C: 86,87,89  
 
Null Hypothesis: No difference in difficulty of the exams in the population. We just happen to observe differences in our 
sample due to chance variation. 
Alternative Hypothesis: At least one of the exams is of different difficulty in the population. 
 
a) The Rank Sum for Form A= ________, Form B=__________ and Form C=______________   

 
 
 
b)  The total Rank Sum for any set of 9 numbers is always= ___________. (give a number.) 

 
a) The H-stat = 7.2    Would any other arrangement of 9 numbers into 3 groups of 3 yield a higher H-stat? 

i) No  ii) Yes  iii) Not enough  info  
 

 
 

b) For large enough samples we can best approximate the distribution of the H stat with 
i) Z stat  ii) t  stat iii) Chi-square stat iv) the F stat    
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Question 12  
a) If we decide to do a non-parametric test and use the Spearman correlation coefficient to test the null hypothesis that the 
population correlation is 0 then the appropriate test-statistic for small samples (<7) is … 

i) a t-statistic  
ii) Spearman correlation tables that calculate the exact probability distribution  
iii) 2 sample t-statistic 
iv)  an F-test  
v) a Chi Square test 

 
b) For large enough samples the appropriate test statistic is  
    i) Z-test 
     ii) t-test 
     iii) either  
     iv) F-test 
    v) none of the above 
 

Question 13 
Look at the 3 data sets below:  
Data Set 1: (1,2), (2, 4) , (3, 6) , (4,8) 
Data Set 2:  (-1, 5) (-2, 4) (-3, 3) 
Data Set 3: (1,1) (8,9) (103,10) 
 
For which data set(s) is r≠ rs?        
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STANDARD NORMAL TABLE 
 
 
 
 
 
 
 
 

z Area  z Area  z Area 
0.00 
0.05 
0.10 
0.15 
0.20 

 
0.25 
0.30 
0.35 
0.40 
0.45 

 
0.50 
0.55 
0.60 
0.65 
0.70 

 
0.75 
0.80 
0.85 
0.90 
0.95 

 
1.00 
1.05 
1.10 
1.15 
1.20 

 
1.25 
1.30 
1.35 
1.40 
1.45 

0.00 
3.99 
7.97 

11.92 
15.85 

 
 19.74 
23.58 
27.37 
31.08 
34.73 

 
 38.29 
41.77 
45.15 
48.43 
51.61 

 
 54.67 
57.63 
60.47 
63.19 
65.79 

 
 68.27 
70.63 
72.87 
74.99 
76.99 

 
 78.87 
80.64 
82.30 
83.85 
85.29 

 1.50 
1.55 
1.60 
1.65 
1.70 

 
1.75 
1.80 
1.85 
1.90 
1.95 

 
2.00 
2.05 
2.10 
2.15 
2.20 

 
2.25 
2.30 
2.35 
2.40 
2.45 

 
2.50 
2.55 
2.60 
2.65 
2.70 

 
2.75 
2.80 
2.85 
2.90 
2.95 

86.64 
87.89 
89.04 
90.11 
91.09 

 
91.99 
92.81 
93.57 
94.26 
94.88 

 
95.45 
95.96 
96.43 
96.84 
97.22 

 
97.56 
97.86 
98.12 
98.36 
98.57 

 
98.76 
98.92 
99.07 
99.20 
99.31 

 
99.40 
99.49 
99.56 
99.63 
99.68 

 3.00 
3.05 
3.10 
3.15 
3.20 

 
3.25 
3.30 
3.35 
3.40 
3.45 

 
3.50 
3.55 
3.60 
3.65 
3.70 

 
3.75 
3.80 
3.85 
3.90 
3.95 

 
4.00 
4.05 
4.10 
4.15 
4.20 

 
4.25 
4.30 
4.35 
4.40 
4.45 

  99.730 
  99.771 
  99.806 
  99.837 
  99.863 
 
  99.885 
  99.903 
  99.919 
  99.933 
  99.944 
 
  99.953 
  99.961 
  99.968 
  99.974 
  99.978 
 
  99.982 
  99.986 
  99.988 
  99.990 
  99.992 
 
  99.9937 
  99.9949 
  99.9959 
  99.9967 
  99.9973 
 
  99.9979 
  99.9983 
  99.9986 
  99.9989 
  99.9991 

 
 

 

Standard Units

-z 0 z

Area 
(percent) 

Height 
(percent) 

 
 
 
 
 
  
 
 


