
ECO220Y1Y, APRIL 2022, FINAL EXAM: SOLUTIONS 

 

(1) (a) Within one standard deviation of the mean is between 0 TRY and 27,751 TRY, remembering that a credit line limit 
cannot be below zero. The 90th percentile is 24,100 TRY, which means that more than 90% of the participants must have 
a credit line limit within one standard deviation of the mean. [The distribution is very positively skewed.]  

 

(b) The standard deviation would be larger for all customers (excluding participants). This is because this distribution 
has a higher fraction of people at the minimum extreme of zero and the maximum extreme of 1, and this implies more 
variation and a higher standard deviation. 

 

(c) First, note that the horizontal axis is on a log base 10 scale to address the extreme positive skew of the available 
credit (TRY) variable. With the log scale the distribution is bimodal: nearly 4 percent of the customers have no available 
credit (zero is the first major peak) whereas the median is around 10,000 TRY (which is the second major peak). 
Excluding the zeros, it is roughly Normal after the log transformation, although there is a slight negative skew.  

 

(d) 𝑃ሺ𝐴ሻ = ଵ଼,଺଺଺ସହ,ଷ଴଻ = 0.4120  𝑃ሺ𝐵ሻ = ଵ଺଺ାଵ,଻ହ଼ାଵ,ଽହଽାଵ,଻଼଻ାଵ,ଵଵହସହ,ଷ଴଻ = ଺,଻଼ହସହ,ଷ଴଻ = 0.1498  𝑃ሺ𝐴 & 𝐵ሻ = ଵ,଻ହ଼ସହ,ଷ଴଻ = 0.0388  𝑃ሺ𝐴 | 𝐵ሻ = ଵ,଻ହ଼଺,଻଼ହ = 0.2591  𝑃ሺ𝐵 | 𝐴ሻ = ଵ,଻ହ଼ଵ଼,଺଺଺ = 0.0942  

 

(2) 𝑋ത ≈ 0.245 ∗ 0 + 0.083 ∗ 1 + 0.139 ∗ 2 + 0.130 ∗ 3 + 0.071 ∗ 4 + 0.333 ∗ 5 = 2.7 days per week 

 

(3) (a) From Table 2, among the 46,419 people completing the survey, for the expected 1-year stock return the 
interquartile range is 5 percentage points.  

 

(b) These are paired data so use 𝑋തௗ ± 𝑡ఈ ଶ⁄ ௦೏√௡. We must compute 𝑠ௗ using the Laws of Variance. 𝑠ௗ = ඥ𝑉ሾ1𝑌 − 10𝑌ሿ = √6.08ଶ + 3.85ଶ − 2 ∗ 6.08 ∗ 3.85 ∗ 0.304 = √37.55684 = 6.13  𝑋തௗ ± 𝑡ఈ ଶ⁄ ௦೏√௡ with degrees of freedom (𝜈) of 46,418, which is essentially infinity.  (4.64 − 6.64) ± 2.576 ଺.ଵଷ√ସ଺,ସଵଽ  −2 ± 2.576 ∗ 0.02845  −2 ± 0.07 and this point estimate and margin of error imply  𝐿𝐶𝐿 = −2.07 and 𝑈𝐶𝐿 = −1.93 



(4) The difference between Regressions #1 and #2 is because there is a quadratic (parabolic) relationship between finish 
time and start order. Regression #1 forces a line when the data are curved, whereas Regression #2 correctly 
accommodates the curve. However, start order is an endogenous variable: it is not random which skiers ski when but 
instead the most skilled skiers get the opportunity to pick their preferred spot when ski conditions are expected to be 
the best. After controlling for skill, as measured by FIS points, in Regression #3, the start order variable (and start order 
squared) become less important in explaining finish time. 

 

(5) (a) This is the very tiny P-value for the test of the overall statistical significance of the multiple regression. 𝐻଴:𝛽ଵ = 𝛽ଶ = ⋯ = 𝛽ଵଵ = 0  𝐻ଵ: Not all the slope coefficients are zero 

The multiple regression overall is highly statistically significant: we can very easily reject the null that states that the 
year the house was constructed has nothing to do with annual electricity use (logged). We have overwhelming evidence 
that year of construction does matter. 

 

(b) The total sum of squares (SST) measures the total variation of the y variable about its mean. Because both 
regressions have the same y variable, which is the natural log of annual electricity use, the SST will be identical. The 
regression sum of squares is substantially bigger in the second regression because that regression includes important 
house, household, and climate variables that can help explain variation in electricity use across homes in addition to 
when the house was built, which are the only explanatory variables in the first regression. Hence, the R-squared is 
substantially larger, 0.33 versus 0.08, in the second regression.  

 

(c) 2005-2008, No Controls: 𝑏ଵଵ ± 𝑡ఈ ଶ⁄ 𝑠௕భభ = 0.425060 ± 1.960 ∗ 0.046869 = 0.425 ± 0.092, yielding 𝐿𝐶𝐿 = 0.333 
and 𝑈𝐶𝐿 = 0.517 

2005-2008, Full Controls: 𝑏ଵଵ ± 𝑡ఈ ଶ⁄ 𝑠௕భభ = −0.095906 ± 1.960 ∗ 0.042574 = −0.096 ± 0.083, yielding 𝐿𝐶𝐿 =−0.179 and 𝑈𝐶𝐿 = −0.012 

 



 

(d)  𝐻଴:𝛽ଵ଺ = 0  𝐻ଵ:𝛽ଵ଺ ് 0  𝑡 = ௕భలିఉబభల௦.௘.(௕భల) = ି଴.଴ଽହଽ଴଺ଶଷ଼ି଴଴.଴ସଶହ଻ଷହହ଼ = −2.25  

Given the very large degrees of freedom (𝑣 = 𝑛 − 16 − 1 = 4,438 − 16 − 1 = 4,421) we use the Normal table to 
compute the exact P-value: 𝑃 − 𝑣𝑎𝑙𝑢𝑒 = 𝑃(𝑡 ൏ −2.25) + 𝑃(𝑡 ൐ 2.25) = 2 ∗ (0.5 − 0.4878) = 0.024  

Hence, this coefficient is statistically significant at a 5% significance level (but not a 1% significance level). 

After controlling for climate, house size, number of residents, central AC, and an interaction term between central AC 
and house size, homes in ten counties in Southern California that were built from 2005 through 2008 on average use 
9.6% less electricity annually in 2009 compared to homes constructed before 1940. 

 

(6) (a) This is a difference in means for independent samples and we can 
either use the general case (unequal variances) or the special case of 
assuming equal variances. Below shows the general case, which is less 
work. 𝐻଴: (𝜇ோ − 𝜇஻) = 0  𝐻ଵ: (𝜇ோ − 𝜇஻) ൐ 0  𝑡 = (௑തభି௑തమ)ି୼బඨೞభమ೙భାೞమమ೙మ

= (ଷ.ଽଵିଷ.଺ଷ)ି଴ට ఱ.భవమభళ,వయభା ర.ళఴమమయ,రళర = ଴.ଶ଼√଴.଴଴ଶସ଻଺ = ଴.ଶ଼଴.଴ହ = 5.6 and given the very 

large sample sizes, we can treat the relevant degrees of freedom as infinity. The test statistic is clearly in the rejection 
region supporting the authors’ claim of it being statistically significantly higher in red states at a 1% significance level. 

 

(b) This is a difference in two proportions. 𝐻଴: (𝑝ோ − 𝑝஻) = 0  𝐻ଵ: (𝑝ோ − 𝑝஻) ് 0  𝑧 = ௉෠మି௉෠భටುഥ(భషುഥ)೙భ ାುഥ(భషುഥ)೙మ  where 𝑃ത = ௑భା௑మ௡భା௡మ and plugging in 𝑃ത = ଴.ଶ଼଴ଵ∗ଵ଼,ଵ଴ଷ ା ଴.ଶ଺ଽ଴∗ଶଷ,଺ଶଽଵ଼,ଵ଴ଷ ା ଶଷ,଺ଶଽ = ଵଵ,ସଶ଻ସଵ,଻ଷଶ = 0.2738  

𝑧 = ଴.ଶ଼଴ଵ ି ଴.ଶ଺ଽ଴ටబ.మళయఴ(భషబ.మళయఴ)భఴ,భబయ ାబ.మళయఴ(భషబ.మళయఴ)మయ,లమవ = ଴.଴ଵଵଵ଴.଴଴ସସ = 2.52  

𝑃 − 𝑣𝑎𝑙𝑢𝑒 = 𝑃(𝑍 ൏ −2.52) + 𝑃(𝑍 ൐ 2.52) = 2(0.5 − 0.4941) = 0.0118. There is a statistically significant difference 
in the proportion under 40 in red versus blue states at a 5% significance level, but not at a 1% level. 

 

(7) (a) Compared to swing states, on average inflation expectations are about 0.39 percentage points higher in red 
(Republican leaning) states during the period from 2013 to 2016 when there is a Democrat president (Barak Obama) 
after controlling for variation in age composition, numeracy skills, region of the US, education, income, and annual 
variation in inflation expectations. 

rejection 
region 



 

(b) 𝑦ො = 4.793 + 0.281 + 0.653 − 0.437 − 0.432 − 0.781 = 4.077 

 

(c) In swing states in the west (region of the US), among those below 40 years of age, with low numeracy skills, with a 
high school degree or less, and with household income below $50,000, the average expected inflation is about 3.4 
percent for 2017. 


