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Instructions: 

 You have 110 minutes. Keep these test papers closed on your desk until the start of the test is announced. 
You must stay for a minimum of 60 minutes. 

 You may use a non-programmable calculator. 

 There are 5 questions (all with multiple parts) with varying point values worth a total of 100 points. 

 An answer guide for your response ends each question. It lets you know what is expected: e.g. a quantitative 
analysis, a graph, and/or sentences. Anything requested by the question and/or guide is required. 

 Clearly show your work. Make your reasoning clear. Apply your understanding to the specific questions 
asked. Offer context-specific explanations rather than generic definitions or quotes from class or the book. 
Show that you can successfully apply your understanding to the specific circumstances presented. 

 This test has 8 pages plus the Supplement. The Supplement contains the aid sheets (formula sheets and 
Normal table) as well as graphs, tables, and other information needed to answer the test questions. Anything 
written on the Supplement will not be graded.  We will only collect these test papers, not the Supplement. 

 Write your answers clearly, completely and concisely in the designated space provided immediately after 
each question. Your entire answer must fit in the designated space provided immediately after each 
question. No extra space/pages are possible. You cannot use blank space for other questions nor can you 
write answers on the Supplement.  

o Write in pencil and use an eraser as needed. This way you can make sure to fit your final answer 
(including work and reasoning) in the appropriate space. 

o Most questions give more blank space than is needed to answer. Follow the answer guides and avoid 
excessively long answers. 

 For questions with multiple parts (e.g. (a) – (c)), attempt each part even if you had trouble with earlier parts. 

 Unless otherwise specified, you choose the significance level. If there are no special considerations, you 
may choose a 5% significance level. 



(1) See Supplement for Question (1): “Why Is Infant Mortality Higher in the United States than in Europe?”  

(a) [8 pts] Approximately, what is the mean and s.d. for Finland? Make your reasoning and approximation method 
clear and include the units of measurement for each. Answer with estimates and 2 – 4 sentences.  

 

 

 

 

 

 

 

 

 

 

(b) [10 pts] Suppose the U.K. has a similar shaped distribution but a different mean and s.d. Further, it reports 
birthweights in pounds. If the 10th percentile is 5.35 pounds and the 80th percentile is 8.02 pounds, what is the mean 
and s.d. of birth weights in the U.K.? Answer with a quantitative analysis. 

 

  



(2) See Supplement for Question (2): “The Market for Financial Advisor Misconduct.”  

(a) [8 pts] Find 7% and 15% in the EXCERPT. The value 0.07 is a marginal probability. Which kind of probability is 
0.15? Explain and formally state both probabilities using standard notation. What does the inequality between 0.07 
and 0.15 mean? Explain and name the relevant course concept. Answer with 2 – 3 sentences.  

 

 

 

 

 

 

 

 

(b) [12 pts] How suspicious should you be of a financial advisor who leaves a firm? In other words, what is the chance 
that a financial advisor who leaves a firm has been disciplined for misconduct? Answer with a quantitative analysis 
and 1 precise sentence interpreting the probability that answers the question.   



(3) [12 pts] Consider an inference about whether less than half of all Torontonians favor a toll on the DVP (Don Valley 
Parkway). In a random sample of 2,000 Torontonians, which range of results from the sample would convince a 
reasonable person that less than half of all Torontonians favor a toll? Show your work and write a single precise 
sentence clearly stating your answer in plain English. Answer with formal hypotheses in standard notation, a 
quantitative analysis and 1 precise and clear sentence. 

 

 

  



(4) See Supplement for Question (4): Monte Carlo Simulations for Ontario Public Sector Salary Disclosure. 

(a) [8 pts] Which has higher variance: Graph #1 or Graph #2? Which has higher variance: Graph #3 or Graph #4? 
Name and explain the relevant course concept. Answer with any relevant formulae and 2 – 4 sentences. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) [4 pts] From the STATA summary, fully interpret 106.586, which is in boldface. Make sure to specify the units and 
the context. Answer in 2 – 3 sentences. 

 

 

 

  



(5) See Supplement for Question (5): “The Value of Postsecondary Credentials in the Labor Market: An Experimental 
Study.”  

(a) [8 pts] Why does Table 3 have so many rows? In other words, what is the idea behind reporting the results this 
way? Give one example of a question that the breakdowns in Table 3 could address. Answer with 2 – 3 sentences. 

  



(b) [16 pts] Regardless of gender, is there a difference in callback rates between white and nonwhite applicants? 
Include a quantitative measure of the strength of the evidence. Fully interpret your results. Discuss whether the 
difference is statistically and/or economically significant. Answer with formal hypotheses in standard notation, a 
quantitative analysis, the P-value, and 2 – 3 sentences. 

  



(c) [14 pts] For business jobs, how large is the difference in callback rates between job postings with an average salary 
less than $35,000 and job postings with an average salary of $65,000 or more? Make sure to offer a point estimate, a 
margin of error, and an interval. Fully interpret your results.  Discuss the magnitude of your results (i.e. are they big, 
small, modest, etc.). Answer with a quantitative analysis and 2 – 3 sentences. 
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This Supplement contains the aid sheets (formula sheets and Normal table) as well as graphs, tables, and other 
information needed to answer the test questions. For each question directing you to this Supplement, make sure to 
carefully review all relevant materials. Remember, only your answers written on the test papers (in the designated space 
immediately after each question) will be graded. Any writing on this Supplement will not be graded. 

Sample mean:  തܺ = ∑ ௫೔೙೔సభ௡      Sample variance:  ݏଶ = ∑ (௫೔ି௑ത)మ೙೔సభ௡ିଵ = ∑ ௫೔మ೙೔సభ௡ିଵ − ൫∑ ௫೔೙೔సభ ൯మ௡(௡ିଵ)      Sample s.d.:  ݏ =  ଶݏ√

Sample coefficient of variation:  ܸܥ = ௦௑ത     Sample covariance:  ݏ௫௬ = ∑ (௫೔ି௑ത)(௬೔ି௒ത)೙೔సభ ௡ିଵ = ∑ ௫೔௬೔೙೔సభ௡ିଵ − ൫∑ ௫೔೙೔సభ ൯൫∑ ௬೔೙೔సభ ൯௡(௡ିଵ)  

Sample interquartile range:  ܴܳܫ = ܳ3 − ܳ1     Sample coefficient of correlation:  ݎ = ௦ೣ೤௦ೣ௦೤ = ∑ ௭ೣ೔௭೤೔೙೔సభ௡ିଵ   

 

Addition rule:  ܲ(ܤ ݎ݋ ܣ) = (ܣ)ܲ + (ܤ)ܲ − (ܤ|ܣ)ܲ  :Conditional probability     (ܤ ݀݊ܽ ܣ)ܲ = ௉(஺ ௔௡ௗ ஻)௉(஻)  

Complement rules:  ܲ(ܣ஼) = (ᇱܣ)ܲ = 1 − (ܤ|஼ܣ)ܲ     (ܣ)ܲ = (ܤ|ᇱܣ)ܲ = 1 −   (ܤ|ܣ)ܲ

Multiplication rule:  ܲ(ܤ ݀݊ܽ ܣ) = (ܤ)ܲ(ܤ|ܣ)ܲ =       (ܣ)ܲ(ܣ|ܤ)ܲ

 
Expected value:  ܧ[ܺ] = ߤ = ∑ ௔௟௟ ௫(ݔ)݌ݔ      Variance:  ܸ[ܺ] = ܺ)]ܧ − [ଶ(ߤ = ଶߪ = ∑ ݔ) − ௔௟௟ ௫(ݔ)݌ଶ(ߤ  

Covariance:  ܸܱܥ[ܺ, ܻ] = ܺ)]ܧ − ܻ)(௑ߤ − [(௒ߤ = ௑௒ߪ = ∑ ∑ ݔ) − ݕ)(௑ߤ − ,ݔ)݌(௒ߤ ௔௟௟ ௬௔௟௟ ௫(ݕ  

Laws of expected value:               Laws of variance:           Laws of covariance:   ܧ[ܿ] = ܿ                   ܸ[ܿ] = ,ܺ]ܸܱܥ           0 ܿ] = ܺ]ܧ      0 + ܿ] = [ܺ]ܧ + ܿ                 ܸ[ܺ + ܿ] = ܽ]ܸܱܥ          [ܺ]ܸ + ܾܺ, ܿ + ܻ݀] = ܾ݀ ∗ ,ܺ]ܸܱܥ [ܺܿ]ܧ           [ܻ = [ܺܿ]ܸ                   [ܺ]ܧܿ = ܿଶܸ[ܺ]    ܧ[ܽ + ܾܺ + ܻܿ] = ܽ + [ܺ]ܧܾ + ܽ]ܸ        [ܻ]ܧܿ + ܾܺ + ܻܿ] = ܾଶܸ[ܺ] + ܿଶܸ[ܻ] + 2ܾܿ ∗ ,ܺ]ܸܱܥ ܻ] 
                                                                              ܸ[ܽ + ܾܺ + ܻܿ] = ܾଶܸ[ܺ] + ܿଶܸ[ܻ] + 2ܾܿ ∗ (ܺ)ܦܵ ∗ (ܻ)ܦܵ ∗  ߩ
                                                                                     where ߩ = ,ܺ]ܱܰܫܶܣܮܧܴܴܱܥ ܻ] 

Combinatorial formula:  ܥ௫௡ = ௡!௫!(௡ି௫)!     Binomial probability:  (ݔ)݌ = ௡!௫!(௡ି௫)! ௫(1݌ − ݔ ௡ି௫     for(݌ = 0,1,2, … , ݊  
If ࢄ is Binomial  (ܺ~ܤ(݊, [ܺ]ܧ  then  ((݌ = [ܺ]ܸ  and  ݌݊ = 1)݌݊ −  (݌

If ࢄ is Uniform  (ܺ~ܷ[ܽ, ܾ])  then ݂(ݔ) = ଵ௕ି௔  and  ܧ[ܺ] = ௔ା௕ଶ   and  ܸ[ܺ] = (௕ି௔)మଵଶ  
 
Sampling distribution of ࢄഥ: Sampling distribution of ࡼ෡: Sampling distribution of (ࡼ෡૛ − ௑തߤ :(෡૚ࡼ = ]ܧ തܺ] = ௉෠ߤ  ߤ = ൣܧ ෠ܲ൧ = ௉෠మି௉෠భߤ  ݌ = ൣܧ ෠ܲଶ − ෠ܲଵ൧ = ଶ݌ − ௑തଶߪ ଵ݌ = ܸ[ തܺ] = ఙమ௡ ௉෠ଶߪ   = ܸൣ ෠ܲ൧ = ௣(ଵି௣)௡ ௉෠మି௉෠భଶߪ   = ܸൣ ෠ܲଶ − ෠ܲଵ൧ = ௣మ(ଵି௣మ)௡మ + ௣భ(ଵି௣భ)௡భ ௑തߪ  = ]ܦܵ തܺ] = ఙ√௡  ߪ௉෠ = ൣܦܵ ෠ܲ൧ = ට௣(ଵି௣)௡ ௉෠మି௉෠భߪ  = ൣܦܵ ෠ܲଶ − ෠ܲଵ൧ = ට௣మ(ଵି௣మ)௡మ + ௣భ(ଵି௣భ)௡భ  
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Inference about a population proportion: ࢠ test statistic:  ݖ = ௉෠ି௣బට೛బ(భష೛బ)೙       CI estimator:  ෠ܲ ± ఈݖ  ଶ⁄  ට௉෠(ଵି௉෠)௡  
 
Inference about comparing two population proportions: ࢠ test statistic under Null hypothesis of no difference:  ݖ = ௉෠మି௉෠భටುഥ(భషುഥ)೙భ ାುഥ(భషುഥ)೙మ       Pooled proportion:  തܲ = ௑భା௑మ௡భା௡మ   

CI estimator:  ( ෠ܲଶ − ෠ܲଵ) ± ఈ/ଶට௉෠మ(ଵି௉෠మ)௡మݖ + ௉෠భ(ଵି௉෠భ)௡భ  

 

THE NORMAL TABLE IS ON THE LAST PAGE OF THIS SUPPLEMENT. 

 
This space is intentionally left blank. While you are free to use it for scratch work, remember that only your answers 
written on the test papers (in the designated space immediately after each question) will be graded. Any writing on this 
Supplement will NOT be graded. 
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Supplement for Question (1): Consider a 2016 academic article “Why Is Infant Mortality Higher in the United States than 
in Europe?” by Alice Chen, Emily Oster, and Heidi Williams in the journal American Economic Journal: Economic Policy 
(DOI: 10.1257/pol.20140224). Consider Figure A1 (below) entitled “Distribution of Births by Birth Weight, By Country.” 
This figure shows the distribution of birth weight, measured in grams, for each country. 

 

 

 
Supplement for Question (2): Recall the 2016 NBER working paper “The Market for Financial Advisor Misconduct” 
(http://www.nber.org/papers/w22050). An excerpt and Table 8a, complete with explanatory notes, are below.  

EXCERPT (from the Abstract): We construct a novel database containing the universe of financial advisers in 
the United States from 2005 to 2015. Roughly 7% of advisers have misconduct records. At some of the largest 
financial advisory firms in the United States, more than 15% of advisers have misconduct records.  

Table 8a. Consequences of Misconduct: Industry and Firm Discipline 
 No Misconduct Misconduct 

Remain with the Firm 81.29% 51.99% 

Leave the Firm 18.71% 48.01% 

     Leave the Industry 8.92% 26.96% 

     Join a Different Firm (within 1 year) in the Industry 9.79% 21.05% 

Note: Table 8a displays the average annual job turnover among financial advisers over the period 
2005-2015. The table shows, on average, the percentage of advisers that remain with their firm, 
leave the industry (for at least one year) or join a new firm (within a year). The job transitions are 
broken down by whether or not the advisor was disciplined for misconduct in the previous year. 
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Supplement for Question (4): Recall the 2013 disclosure of 2012 Ontario public sector salaries for those paid $100,000 
or more, which we discussed in lecture and homework. The disclosure includes salaries for 88,545 employees: the 
population mean is $127,518 and the population median is $115,301. Consider these Monte Carlo simulations for the 
sampling distribution of the sample mean and for the sampling distribution the sample median. The sample sizes (i.e. 
number of observations in each sample) are either 10 or 1,000. The number of simulation draws is 100,000 in all cases. 
Salaries are recorded in $1,000s.  
 

   

   

Below is a STATA summary of the Monte Carlo simulation results displayed in Graph #3: 

                        Sample Median 
------------------------------------------------------------- 
      Percentiles      Smallest 
 1%      104.269       101.1792 
 5%      106.586       101.2786 
10%     108.1325       101.3693       Obs              100000 
25%     111.2639       101.4255       Sum of Wgt.      100000 
 
50%     115.5031                      Mean           116.7848 
                        Largest       Std. Dev.      7.912126 
75%     120.6517       178.4775 
90%     126.8544        183.564       Variance       62.60173 
95%      131.579       189.6576       Skewness       1.288682 
99%     142.3349       221.6638       Kurtosis       6.264385 
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n = 10; simulation draws = 100000
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Simulated Sampling Dist. of Sample Mean

n = 1000; simulation draws = 100000
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Simulated Sampling Dist. of Sample Median

n = 10; simulation draws = 100000
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Simulated Sampling Dist. of Sample Median

n = 1000; simulation draws = 100000
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Supplement for Question (5): Consider a 2016 academic article “The Value of Postsecondary Credentials in the Labor 
Market: An Experimental Study” by David Deming et al in the journal American Economic Review (DOI: 
10.1257/aer.20141757). This paper uses a type of field experiment called a resume audit study. Consider the excerpt 
and Table 3 below. 

EXCERPT (p. 779):  We draw upon a vast online bank of actual resumes of job seekers to construct fictitious, 
but realistic, resumes that randomly vary the fictitious job applicant’s characteristics including postsecondary 
institution. We use these resumes in applying to job vacancies in five major US metropolitan areas posted on 
a large, nationally-recognized job search website. 
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