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1) [Wooldr [Wooldridg idgee Ch. 2, Question Question 1] Let   kids   denote the number of children ever born to a woman, and let  educ  denote years of education for the woman. A simple model relating fertility to years of education is kids = kids  = β   β 0 + β   +  β 1 educ + educ + u  u where u is the unobserved error. (i) What kinds kinds of factors factors are containe contained d in u? Are these these likely likely to be correla correlated ted with level level of  education? Income, age, and family background (such as number of siblings) are just a few possibilities. ities. It seems that that each of these could be correla correlated ted with years years of education education.. (Income (Income and education are probably positively correlated; age and education may be negatively correlated because women in more recent cohorts have, on average, more education; and number of siblings and education are probably negatively correlated.) (ii) Will a simple regression regression analysis analysis uncover uncover the ceteris paribus  eﬀect of education on fertility? fertility? Explain. Not if the factors we listed in part (i) are correlated with educ with  educ.. Because we would like to hold hold these factors factors ﬁxed, they are part of the error term. term. But if u if u  is correlated with educ with  educ then E (u|educ) educ)   = 0, and so SLR.4 fails.



2) [Wooldridge Ch. 2, Question 3] The following table contains the AC the  AC T  scores T  scores and the GP the GP A (grade (grade point point averag average) e) for eight college college student students. s. Grade Grade point point averag averagee is based on a four-poi four-point nt scale and has been rounded to one digit after the decimal (use a calculator or Stata). Student   GP GP A 1 2.8 2 3.4 3 3.0 4 3.5 5 3.6 6 3.0 7 2.7 8 3.7
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AC T   21 24 26 27 29 25 25 30



 (i) Estimate the relationship between GP A and AC T  using OLS; that is, obtain the intercept and slope estimates in the equation ˆ0 + β  ˆ1 ACT  GP A = β    



Comment on the direction of the relationship. Does the intercept have a useful interpretation here? Explain. How much higher is the GP A predicted to be if the ACT   score is increased by ﬁve points?







Let y i = GP Ai , x i  = AC T i , and n = 8. Then x¯ = 25.875, y¯ = 3.2125, ni=1(xi –¯ x)(yi –¯ y) = ˆ1 = 5.8125, and ni=1(xi –¯ x)2 = 56.875. From equation (2.9), we obtain the slope as β  ˆ0 = 5.8125/56.875 ≈ .1022, rounded to four places after the decimal. From (2.17), β  ˆ1 x¯  = 3.2125–(.1022)25.875 ≈ .5681. So we can write, y¯ − β 



 



GP A = .5681 + .1022ACT    



n = 8 The intercept does not have a useful interpretation because ACT  is not close to zero for the population of interest. If ACT  is 5 points higher, GPA increases by .1022(5) = .511. (ii) Compute the ﬁtted values and residuals for each observation, and verify that the residuals (approximately) sum to zero. The ﬁtted values and residuals — rounded to four decimal places — are given along with the observation number i and GP A in the following table: Student 1 2 3 4 5 6 7 8



GP A 2.8 3.4 3.0 3.5 3.6 3.0 2.7 3.7



GP A 2.7143 3.0209 3.2253 3.3275 3.5319 3.1231 3.1231 3.6341  



uˆ .0857 .3791 -.2253 .1725 .0681 -.1231 -.4231 .0659



You can verify that the residuals, as reported in the table, sum to −.0002, which is pretty close to zero given the inherent rounding error. (iii) What is the predicted value of GP A when ACT  = 20? When ACT  = 20, GP A = .5681 + .1022(20) ≈ 2.61.
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 (iv) How much of the variation in GP A for these eight students is explained by ACT ? Explain.







The sum of squared residuals, ni=1 ˆ u2 ≈ .4347 and the total sum of squares 1.0288. So the R-squared from the regression is R2 = 1 −







n i=1



(yi − y¯)2 ≈



SSR .4347 ≈ 1 − ≈ .577 SST  .1.0288



Therefore, about 57.7% of the variation in GPA is explained by ACT in this small sample of students.



3) [Wooldridge Ch. 2, Question 5] In the linear consumption function, ˆ  + β  ˆ inc   cons = β  0
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ˆ1 , the (estimated) marginal propensity to consume (MPC) out of income is simply the slope, β  ˆ0 /inc + β  ˆ1. Using observations while the average propensity to consume (APC) is cons/inc = β  for 100 families on annual income and consumption (both measured in dollars), the following equation is obtained: cons = −124.84 + 0.853 inc







 



n = 100, R2 = 0.692 (i) Interpret the intercept in this equation, and comment on its sign and magnitude. The intercept implies that when inc = 0, cons is predicted to be negative $124.84. This, of course, cannot be true, and reﬂects that fact that this consumption function might be a poor predictor of consumption at very low-income levels. On the other hand, on an annual basis, $124.84 is not so far from zero. (ii) What is the predicted consumption when family income is $ 30,000? Just plug 30,000 into the equation:  cons = –124.84 + .853(30, 000) = 25, 465.16 dollars. (iii) With inc   on the x-axis, draw a graph of the estimated MPC and APC. The MPC and the APC are shown in the following graph. Even though the intercept is negative, the smallest APC in the sample is positive. The graph starts at an annual income level of $1,000 (in 1970 dollars).



4) [Wooldridge Ch. 2, Computer Exercise C1] The data in 401K.DTA are a subset of data analyzed by Papke (1995) to study the relationship between participation in a 401(k) pension plan and the generosity of the plan. The variable prate is the percentage of eligible workers with an active account; this is the variable we would like to explain. The measure of generosity is the plan match rate, mrate. This variable gives the average amount the ﬁrm contributes to each 3



 worker’s plan for each $1 contribution by the worker. For example, if   mrate = 0.50, then a $ 1 contribution by the worker is matched by a $ 0.50 contribution by the ﬁrm. (i) Find the average participation rate and the average match rate in the sample of plans. The average prate is about 87.36 and the average mrate is about .732. (ii) Now, estimate the simple regression equation ˆ0 + β  ˆ1 mrate  prate = β    



and report the results along with the sample size and R-squared. The estimated equation is  prate = 85.03 + 5.86 mrate   



n = 1, 534, R2 = 0.075 (iii) Interpret the intercept in your equation. Interpret the coeﬃcient on mrate. The intercept implies that, even if   mrate   = 0, the predicted participation rate is 83.05 percent. The coeﬃcient on  mrate implies that a one-dollar increase in the match rate – a fairly large increase – is estimated to increase  prate   by 5.86 percentage points. This assumes, of course, that this change in prate is possible (if, say, prate is already at 98, this interpretation makes no sense). (iv) Find the predicted prate when mrate = 3.5. Is this a reasonable prediction? Explain what is happening here. If we plug mrate = 3.5 into the equation we get  prate = 83.05 + 5.86(3.5) = 103.59. This is impossible, as we can have at most a 100 percent participation rate. This illustrates that, especially when dependent variables are bounded, a simple regression model can give strange predictions for extreme values of the independent variable. (In the sample of 1,534 ﬁrms, only 34 have mrate  3.5.)   



(v) How much of the variation in prate is explained by mrate? Is this a lot in your opinion? mrate explains about 7.5% of the variation in  prate. This is not much, and suggests that many other factors inﬂuence 401(k) plan participation rates.
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 5) [Wooldridge Ch. 2, Computer Exercise C2] The data set in CEOSAL2.RAW contains information on chief executive oﬃcers for U.S. corporations. The variable   salary   is annual compensation, in thousands of dollars, and ceoten  is prior number of years as company CEO. (i) Find the average salary and the average tenure in the sample. Average salary is about 865.864, which means $865,864 because salary is in thousands of  dollars. Average ceoten is about 7.95. (ii) How many CEOs are in their ﬁrst year as CEO (that is, ceoten = 0)? What is the longest tenure as a CEO? There are ﬁve CEOs with ceoten = 0. The longest tenure is 37 years. (iii) Estimate the simple regression model, log(salary) = β 0 + β 1ceoten + u and report your results in the usual form. What is the (approximate) predicted percentage increase in salary given one more year as a CEO? The estimated equation is log(salary) = 6.51 + .0097 ceoten   



n = 177, R2 = 0.013 We obtain the approximate percentage change in salary given ∆ceoten = 1 by multiplying the coeﬃcient on ceoten by 100, 100(.0097) = .97%. Therefore, one more year as CEO is predicted to increase salary by almost 1%.



6) [Wooldridge Ch. 2, Computer Exercise C3] Use the data in SLEEP75.RAW from Biddle and Hamermesh (1990) to study whether there is a tradeoﬀ between the time spent sleeping per week and the time spent in paid work. We could use either variable as the dependent variable. For concreteness, estimate the model sleep = β 0 + β 1 totwrk + u where   sleep   is minutes spent sleeping at night per week and   totwrk   is total minutes worked during the week.
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 (i) Report your results in equation form along with the number of observations and R 2 . What does the intercept in this equation mean? The estimated equation is sleep = 3, 568.4 − .151 totwrk   



n = 706, R2 = 0.103 The intercept implies that the estimated amount of sleep per week for someone who does not work is 3,586.4 minutes, or about 59.77 hours. This comes to about 8.5 hours per night. (ii) If   totwrk  increases by 2 hours, by how much is  sleep  estimated to fall? Do you ﬁnd this to be a large eﬀect? If someone works two more hours per week then ∆totwrk = 120 (because totwrk is measured in minutes), and so ∆sleep = –.151(120) = –18.12 minutes. This is only a few minutes a night. If someone were to work one more hour on each of ﬁve working days, ∆sleep = –.151(300) = –45.3 minutes, or about ﬁve minutes a night.
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