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Instructions: 

 You have 110 minutes. Keep these test papers and the Supplement closed and face up 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 (most with multiple parts) with varying point values worth a total of 95 points. 

 This test includes these 8 pages plus the Supplement. The Supplement contains the aid sheets, statistical 
tables (Standard Normal and Student t), readings, figures, tables, and other materials for some test 
questions. For each question referencing the Supplement, carefully review all materials. The Supplement will 
NOT be graded: write your answers on these test papers. When we announce the end of the test, hand these 
test papers to us (you keep the Supplement).  

 Write your answers clearly, completely, and concisely in the designated space provided immediately after 
each question. An answer guide ends each question to let you know what is expected. For example, a 
quantitative analysis (which shows your work and reasoning), a fully labelled graph, and/or sentences.  

o Anything requested by the question and/or the answer guide is required. Similarly, limit yourself to 
the answer guide. For example, if the answer guide does not request sentences, provide only what is 
requested (e.g. quantitative analysis).  

o Marking TAs are instructed to accept all reasonable rounding.  

 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. Write in PENCIL and use an ERASER as needed so that you can fit your final answer (including 
work and reasoning) in the appropriate space. Questions give more blank space than is needed for an answer 
(with typical handwriting) worth full marks. Follow the answer guides and avoid excessively long answers. 

 



(1) Supplement for Question (1): Dizon-Ross (2019): Children’s Educational Achievement.   

(a) [4 pts] In Regression #1, what is the missing value for “R-squared”? Answer with a quantitative analysis. 

 

 

 

 

 

 

 

 

(b) [4 pts] In Regression #1, what is the missing value for “Std. Err.”? Answer with a quantitative analysis. 

 

 

 

 

 

 

 

 

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 



(c) [9 pts] In Regression #2, what is the missing value for “P>|t|”? What is the hypothesis test? What is the 
conclusion in this context? Answer with hypotheses in formal notation, the missing value & 2 – 3 sentences. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2) Supplement for Question (2): Household Electrification and Development.   

(a) [4 pts] Among the 138 countries in the World Bank DataBank, what is the coefficient of correlation between 
energy consumption per capita (kWh) and GDP per capita (USD)? Answer with a quantitative analysis. 

 

 

 

  



(b) [10 pts] For Regression #5, what is the interpretation of 475.0389 and 4.2324? Answer with 2 – 3 sentences. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(c) [6 pts] For Regression #4, what is the interpretation of 0.8357? Answer with 1 precise sentence. 

  



(d) [12 pts] For Regression #7, the 𝑠 equals 9529.3. In plain English, what does the 𝑠 measure in this context? 
Include the units of measurement of the 𝑠 in this case. Is it big or small? For Regression #7, explain why the 𝑠 is a 
misleading measure in this context. Answer with 4 – 5 sentences. 

 

 

 

 

 

 

  



(3) Supplement for Question (3): What People Think about Trump’s Likelihood of Re-Election.   

(a) [15 pts] Suppose The Varsity, a U of T student newspaper, wants to prove a majority of U of T students think 
Trump is likely to win. If 55 percent of all U of T students think that and The Varsity surveys a random sample of 100, 
what is the power of the test? Compute power for a 10% significance level. Answer with hypotheses in formal 
notation, TWO fully-labelled graphs, a quantitative analysis & the requested probability. 

 

 

 

 

 



(b) [7 pts] Suppose El Universal, a major Mexican newspaper, wishes to prove that a majority of Mexicans think 
Trump is likely to win. If 53 percent of all Mexicans think that and El Universal surveys a sample of 1,000, then for a 
5% significance level the probability of a Type II error is 0.40. Explain in plain language (that a newspaper editor 
without statistics training could understand) what 0.40 means in this context. Answer with 1 precise sentence. 

 

 

 

 

 

 

 

 

 

 

 

(c) [3 pts] Continue with Part (b). For each of the below, assume everything else except for the underlined part is 
identical to Part (b). Fill in the blanks with “smaller than,” “larger than,” or “equal to.” 

     • For a 1% significance level, P(Type II error) will be ______________________ 0.40. 

     • For a sample of 2,000 Mexicans, P(Type II error) will be ______________________ 0.40. 

     • If 52% of all Mexicans think Trump is likely to win, P(Type II error) will be ______________________ 0.40. 

(4) [4 pts] Recall “Sex ratios among Canadian liveborn infants of mothers from different countries” from 2012 in the 
Canadian Medical Association Journal (DOI:10.1503 /cmaj.120165). Recall also that absent interference, 51.2 percent 
of infants are male. A researcher wants to prove that the proportion male is above the natural rate. In a sample of 
10,000, 5,050 are male yielding a P-value of 0.9193. Fill in the blanks with “smaller than,” “larger than,” or “equal to.” 

     • For a sample of 10,000 births where 5,060 are male, the P-value will be ______________________ 0.9193. 

     • For a sample of 100,000 birth where 50,500 are male, the P-value will be ______________________ 0.9193. 

     • To prove 𝐻ଵ: 𝑝 < 0.512 where 5,050 (of 10,000) are male, the P-value will be ______________________ 0.9193. 

     • To prove 𝐻ଵ: 𝑝 ≠ 0.512 where 5,050 (of 10,000) are male, the P-value will be ______________________ 0.9193. 



(5) Supplement for Question (5): House Characteristics in the Greater Austin (Texas) Area.   

(a) [8 pts] Among homes sold at least once during 1997-2014, how much do house sizes inside Austin differ from 
outside Austin? Find the best answer with the most appropriate method. Answer with a quantitative analysis. 

 

 

 

 

 

 

 

 

 

 

(b) [9 pts] In testing whether the number of times a home has sold differs between Columns (2) and (3) the P-value is 
6.08323E-18. The authors do not mention this as a significant difference when discussing Columns (2) and (3). Explain 
why not. Also, for year built, explain why they say there is a significant difference. Answer with 3 – 4 sentences. 
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This Supplement contains the aid sheets, statistical tables (Standard Normal and Student t), readings, figures, tables, and 
other materials for some test questions. For each question referencing this Supplement, carefully review all materials. 

Sample mean:  𝑋ത = ∑ ௫సభ      Sample variance:  𝑠ଶ = ∑ ሺ௫ିതሻమసభିଵ = ∑ ௫మసభିଵ − ൫∑ ௫సభ ൯మ(ିଵ)      Sample s.d.:  𝑠 = √𝑠ଶ 

Sample coefficient of variation:  𝐶𝑉 = ௦ത     Sample covariance:  𝑠௫௬ = ∑ (௫ିത)(௬ିത)సభ ିଵ = ∑ ௫௬సభିଵ − ൫∑ ௫సభ ൯൫∑ ௬సభ ൯(ିଵ)   

Sample interquartile range:  𝐼𝑄𝑅 = 𝑄3 − 𝑄1     Sample coefficient of correlation:  𝑟 = ௦ೣ௦ೣ௦ = ∑ ௭ೣ௭సభିଵ  

Expected value:  𝐸ሾ𝑋ሿ = 𝜇 = ∑ 𝑥𝑝(𝑥) ௫      Variance:  𝑉ሾ𝑋ሿ = 𝐸ሾ(𝑋 − 𝜇)ଶሿ = 𝜎ଶ = ∑ (𝑥 − 𝜇)ଶ𝑝(𝑥) ௫  

Covariance:  𝐶𝑂𝑉ሾ𝑋,𝑌ሿ = 𝐸ሾ(𝑋 − 𝜇)(𝑌 − 𝜇)ሿ = 𝜎 = ∑ ∑ (𝑥 − 𝜇)(𝑦 − 𝜇)𝑝(𝑥,𝑦) ௬ ௫  

Laws of expected value:               Laws of variance:           Laws of covariance:   𝐸ሾ𝑐ሿ = 𝑐                   𝑉ሾ𝑐ሿ = 0           𝐶𝑂𝑉ሾ𝑋, 𝑐ሿ = 0      𝐸ሾ𝑋 + 𝑐ሿ = 𝐸ሾ𝑋ሿ + 𝑐                 𝑉ሾ𝑋 + 𝑐ሿ = 𝑉ሾ𝑋ሿ          𝐶𝑂𝑉ሾ𝑎 + 𝑏𝑋, 𝑐 + 𝑑𝑌ሿ = 𝑏𝑑 ∗ 𝐶𝑂𝑉[𝑋,𝑌]           𝐸[𝑐𝑋] = 𝑐𝐸[𝑋]                   𝑉[𝑐𝑋] = 𝑐ଶ𝑉[𝑋]    𝐸[𝑎 + 𝑏𝑋 + 𝑐𝑌] = 𝑎 + 𝑏𝐸[𝑋] + 𝑐𝐸[𝑌]        𝑉[𝑎 + 𝑏𝑋 + 𝑐𝑌] = 𝑏ଶ𝑉[𝑋] + 𝑐ଶ𝑉[𝑌] + 2𝑏𝑐 ∗ 𝐶𝑂𝑉[𝑋,𝑌] 
                                                                              𝑉[𝑎 + 𝑏𝑋 + 𝑐𝑌] = 𝑏ଶ𝑉[𝑋] + 𝑐ଶ𝑉[𝑌] + 2𝑏𝑐 ∗ 𝑆𝐷(𝑋) ∗ 𝑆𝐷(𝑌) ∗ 𝜌 
                                                                                     where 𝜌 = 𝐶𝑂𝑅𝑅𝐸𝐿𝐴𝑇𝐼𝑂𝑁[𝑋,𝑌] 

If 𝑿 is Uniform  (𝑋~𝑈[𝑎,𝑏])  then 𝑓(𝑥) = ଵି  and  𝐸[𝑋] = ାଶ   and  𝑉[𝑋] = (ି)మଵଶ  

Sampling distribution of 𝑿ഥ: Sampling distribution of 𝑷: Sampling distribution of (𝑷𝟐 − 𝑷𝟏): 𝜇ത = 𝐸[𝑋ത] = 𝜇  𝜇 = 𝐸ൣ𝑃൧ = 𝑝  𝜇మିభ = 𝐸ൣ𝑃ଶ − 𝑃ଵ൧ = 𝑝ଶ − 𝑝ଵ 𝜎തଶ = 𝑉[𝑋ത] = ఙమ   𝜎ଶ = 𝑉ൣ𝑃൧ = (ଵି)   𝜎మିభଶ = 𝑉ൣ𝑃ଶ − 𝑃ଵ൧ = మ(ଵିమ)మ + భ(ଵିభ)భ  𝜎ത = 𝑆𝐷[𝑋ത] = ఙ√  𝜎 = 𝑆𝐷ൣ𝑃൧ = ට(ଵି)  𝜎మିభ = 𝑆𝐷ൣ𝑃ଶ − 𝑃ଵ൧ = ටమ(ଵିమ)మ + భ(ଵିభ)భ  

 
Sampling distribution of (𝑿ഥ𝟏 − 𝑿ഥ𝟐), independent samples: Sampling distribution of (𝑿ഥ𝒅), paired (𝒅 = 𝑿𝟏 − 𝑿𝟐): 𝜇തభିതమ = 𝐸[𝑋തଵ − 𝑋തଶ] = 𝜇ଵ − 𝜇ଶ    𝜇ത = 𝐸[𝑋തௗ] = 𝜇ଵ − 𝜇ଶ 𝜎തభିതమଶ = 𝑉[𝑋തଵ − 𝑋തଶ] = ఙభమభ + ఙమమమ     𝜎തଶ = 𝑉[𝑋തௗ] = ఙమ = ఙభమାఙమమିଶ∗ఘ∗ఙభ∗ఙమ   𝜎തభିതమ = 𝑆𝐷[𝑋തଵ − 𝑋തଶ] = ටఙభమభ + ఙమమమ     𝜎ത = 𝑆𝐷[𝑋തௗ] = ఙ√ = ටఙభమାఙమమିଶ∗ఘ∗ఙభ∗ఙమ  

Inference about a population proportion: 𝒛 test statistic:  𝑧 = ିబටబ(భషబ)       CI estimator:  𝑃 ±  𝑧ఈ ଶ⁄  ට(ଵି)  

Inference about comparing two population proportions: 𝒛 test statistic under Null hypothesis of no difference:  𝑧 = మିభටುഥ(భషುഥ)భ ାುഥ(భషುഥ)మ       Pooled proportion:  𝑃ത = భାమభାమ   
CI estimator:  (𝑃ଶ − 𝑃ଵ) ± 𝑧ఈ/ଶටమ(ଵିమ)మ + భ(ଵିభ)భ  
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Inference about the population mean: 𝒕 test statistic:  𝑡 = തିఓబ௦/√      CI estimator:  𝑋ത ± 𝑡ఈ/ଶ  ௦√     DoF (Degrees of Freedom): 𝜈 = 𝑛 − 1 

Inference about a comparing two population means, independent samples, unequal variances: 

𝒕 test statistic: 𝑡 = (തభିതమ)ିబඨೞభమభାೞమమమ
      CI estimator: (𝑋തଵ − 𝑋തଶ) ± 𝑡ఈ ଶ⁄ ට௦భమభ + ௦మమమ      DoF: 𝜈 = ቆೞభమభାೞమమమቇమభభషభቆೞభమభቇమା భమషభቆೞమమమቇమ 

Inference about a comparing two population means, independent samples, assuming equal variances: 

𝒕 test statistic:  𝑡 = (തభିതమ)ିబඨೞమభାೞమమ      CI estimator:  (𝑋തଵ − 𝑋തଶ) ± 𝑡ఈ ଶ⁄ ට௦మభ + ௦మమ     DoF: 𝜈 = 𝑛ଵ + 𝑛ଶ − 2 

Pooled variance:  𝑠ଶ = (భିଵ)௦భమା(మିଵ)௦మమభାమିଶ  

 
Inference about a comparing two population means, paired data:  (𝑛 is number of pairs and 𝑑 = 𝑋ଵ − 𝑋ଶ) 𝒕 test statistic:  𝑡 = ௗതିబ௦ √⁄      CI estimator:  𝑋തௗ ± 𝑡ఈ ଶ⁄ ௦√ DoF: 𝜈 = 𝑛 − 1 

 
SIMPLE REGRESSION: 

Model: 𝑦 = 𝛽 + 𝛽ଵ𝑥 + 𝜀     OLS line:  𝑦ො = 𝑏 + 𝑏ଵ𝑥      𝑏ଵ = ௦ೣ௦మೣ = 𝑟 ௦௦ೣ      𝑏 = 𝑌ത − 𝑏ଵ𝑋ത      𝑆𝑆𝑇 = ∑ (𝑦 − 𝑌ത)ୀଵ ଶ = 𝑆𝑆𝑅 + 𝑆𝑆𝐸     𝑆𝑆𝑅 = ∑ (𝑦ො − 𝑌ത)ୀଵ ଶ     𝑆𝑆𝐸 = ∑ 𝑒ୀଵ ଶ = ∑ (𝑦 − 𝑦ො)ୀଵ ଶ 𝑠௬ଶ = ௌௌ்ିଵ   Coefficient of determination:  𝑅ଶ = (𝑟)ଶ = ௌௌோௌௌ் = 1 − ௌௌாௌௌ்     Residuals:  𝑒 = 𝑦 − 𝑦ො 
Standard deviation of residuals:  𝑠 = ටௌௌாିଶ = ට∑ (ି)మసభିଶ      Standard error of slope:  𝑠. 𝑒. (𝑏ଵ) = 𝑠భ = ௦ට(ିଵ)௦మೣ 
Inference about the population slope: 𝒕 test statistic:  𝑡 = భିఉభబ௦..(భ)     CI estimator:  𝑏ଵ ± 𝑡ఈ ଶ⁄ 𝑠. 𝑒. (𝑏ଵ)    Standard error of slope:  𝑠. 𝑒. (𝑏ଵ) = 𝑠భ = ௦ට(ିଵ)௦మೣ 
DoF:  𝜈 = 𝑛 − 2 

Prediction interval for 𝒚 at given value of 𝒙 (𝒙𝒈):  𝑦ො௫ ± 𝑡ఈ ଶ⁄ 𝑠ඨ1 + ଵ + ൫௫ିത൯మ(ିଵ)௦మೣ      or   𝑦ො௫ ± 𝑡ఈ ଶ⁄ ට൫𝑠. 𝑒. (𝑏ଵ)൯ଶ൫𝑥 − 𝑋ത൯ଶ + ௦మ + 𝑠ଶ DoF:  𝜈 = 𝑛 − 2 

Confidence interval for predicted mean at given value of 𝒙 (𝒙𝒈): 𝑦ො௫ ± 𝑡ఈ ଶ⁄ 𝑠ඨଵ + ൫௫ିത൯మ(ିଵ)௦మೣ      or     𝑦ො௫ ± 𝑡ఈ ଶ⁄ ට൫𝑠. 𝑒. (𝑏ଵ)൯ଶ൫𝑥 − 𝑋ത൯ଶ + ௦మ   DoF:  𝜈 = 𝑛 − 2 
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Supplement for Question (1): Recall “Parents’ Beliefs About Their Children’s Academic Ability: Implications for 
Educational Investments” (https://www.aeaweb.org/articles?id=10.1257/aer.20171172). Dizon-Ross (2019) does a field 
experiment with 5,268 children from 39 randomly selected primary schools in two districts in Malawi. Table 1 (below) is 
an excerpt from a larger table. It reports some summary statistics for the sample. All scores are out of 100 possible 
points. Chichewa is the local language. 

Table 1. Baseline summary statistics 
 Mean 
Academic Performance (Average Achievement Scores) 
      Overall score 46.8 
      Math score 44.9 
      English score 44.2 
      Chichewa score 51.2 
Sample size (number of kids) 5,268 
Source: Excerpt from Table 1 on page 19 of Dizon-Ross (2019). 

 

The Stata output below shows simple regressions where the y-variable is a child’s academic performance in English 
(engl). The x-variable is a child’s academic performance in Chichewa (chich). The only difference between Regression 
#1 and Regression #2 is that Regression #2 uses a subset of the data: female students only. Some numbers are 
intentionally erased from the output. You will be asked about the missing values highlighted in grey (_________). 

Regression #1: Uses full sample of children. 

      Source |       SS           df       MS      Number of obs   =     5,268 
-------------+----------------------------------   F(1, 5266)      =    
       Model |  782410.694         1               Prob > F        =     
    Residual |  1347480.86     5,266               R-squared       =  _________ 
-------------+----------------------------------   Adj R-squared   =     
       Total |                                     Root MSE        =    15.996 
 
------------------------------------------------------------------------------ 
        engl |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
       chich |   .5407256   _________                     .5215554    .5598959 
       _cons |   16.46191                                 15.38872     17.5351 
------------------------------------------------------------------------------ 

 
Regression #2: Uses subset of female children. 

      Source |       SS           df       MS      Number of obs   =     2,585 
-------------+----------------------------------   F(1, 2583)      =     
       Model |  365106.212         1               Prob > F        =      
    Residual |  620525.295     2,583               R-squared       =      
-------------+----------------------------------   Adj R-squared   =      
       Total |                                     Root MSE        =    15.499 
 
------------------------------------------------------------------------------ 
        engl |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
       chich |   .5357671               38.98   _________  
       _cons |   16.53842               21.93     
------------------------------------------------------------------------------ 
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Supplement for Question (2): Consider a 2020 academic article “Does Household Electrification Supercharge Economic 
Development?” (https://pubs.aeaweb.org/doi/pdfplus/10.1257/jep.34.1.122).  

Excerpt: While launching the Sustainable Energy for All program to promote rural electrification in 2011, 
then-United Nations Secretary General Ban Ki-moon described energy as “the golden thread that connects 
economic growth, increased social equity, and an environment that allows the world to thrive” (SEFA 2012). 
Reinforcing this perspective is the strong, positive cross-country correlation between electricity 
consumption and GDP per capita documented in the macroeconomic literature (for example, Burke, Stern, 
and Bruns 2018), which we present in Figure 1. Today, nearly a billion people still live without access to 
electricity (IEA 2018). Thus, access to energy has re-emerged as a key priority for policymakers and donors 
in low-income countries. Electrification could allow poor households to have easy access to lighting for 
evening chores or studying and power for phone charging and possibly for a range of new small business 
activities, both on and off the farm.  

 

Regressions #1 and #2 below include all 180 observations in Figure 1. Note the OLS regression results in the titles. 

    
Supplement for Question (2), continues on the next page >>>>> 
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Supplement for Question (2), cont’d:  

Regressions #3 and #4 below use only the 138 observations in the World Bank DataBank that are actual countries 
(hence, they are a subset of the 180 observations in Figure 1 and Regressions #1 and #2 above). These exclude 
observations like “North America,” “Euro area,” “Arab World,” “Sub-Saharan Africa,” and “OECD members.” 

  

Regressions #5 and #6 below are like Regressions #3 and #4 except that they exclude Iceland, which has energy 
consumption per capita of 53,832.48 kWh. 

   

Regressions #7 and #8 below are like Regressions #3 and #4 except that they exclude 10 countries – Bahrain, Canada, 
Finland, Iceland, Kuwait, Luxembourg, Norway, Qatar, Sweden, and the United States – with energy consumption per 
capita above 12,500 kWh. 
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Supplement for Question (3): On February 21, 2020 the Angus Reid Institute posted “Canadians Big on Bernie, but think 
regardless of who Democrats nominate, Trump is likely to win” (http://angusreid.org/democratic-primary-trump/). It reports 
the results from a survey that includes the following question: 

 Ultimately, do you think President Trump is going to win the 2020 election?  
o Yes, almost certainly  
o Probably  
o Doubtful  
o No chance  
o Not sure/Can’t say 

In reporting the results, Angus Reid combines the first two answers (“Yes, almost certainly” and “Probably”) to find the 
fraction that think Trump is likely to win. 

 

Supplement for Question (5): Consider a 2019 NBER Working Paper “Effects of Mandatory Energy Efficiency Disclosure 
in Housing Markets” (https://www.nber.org/papers/w26436.pdf). The authors study homes located in or around the city of 
Austin (a major city in Texas). 

Excerpt: Table 1 presents summary statistics for selected attributes of the homes in our empirical sample. 
The “full sample” in Column (1) includes all homes in the sample, regardless of whether or not the home 
was ever sold during our sample period. Columns (2) and (3) include, respectively, only the subset of these 
homes that are inside or outside the Austin city limits and were sold at least once during 1997-2014. 
Overall, homes in the sample are sold on average 0.8 times each. The average vintage is 1973 and average 
size is 1839 square feet. 

Table 1. Summary statistics and covariate comparison of homes 
 Full sample Properties sold                 
  Inside Austin Outside Austin 
Attribute (1) (2) (3) 
Within Austin city limits (dummy) 0.835 1.000 0.000 

# Times sold: 1997-2014 0.809 
(1.001) 

1.606 
(0.827) 

1.681 
(0.856) 

Year built (vintage) 1973 
(17.52) 

1972 
(17.33) 

1987 
(9.45) 

Square feet (house size) 1839 
(931.1) 

1780 
(759.7) 

2421 
(1143.4) 

Sale price ($)  
 

228,003 
(185,280) 

315,452 
(311,946) 

Properties 131,028 53,752 11,702 
Notes: Table 1 presents means and standard deviations (in parentheses) for selected attributes of single family 
residential properties in the greater Austin area during 1997-2014. The “full sample” in Column (1) includes all 
homes constructed in 1998 or earlier, regardless of whether or not the home was ever sold during our sample 
period. Columns (2) and (3) include, respectively, only the subset of these homes that are inside (outside) the 
city limits and were sold at least once during 1997-2014.  
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