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the df are different among all three tests: the BP test, the special case of the White test, and the
hybrid test. So we do not know which test will deliver the smallest p-value.

(1v) As discussed in part (ii), the OLS fitted values are a linear combination of the original
regressors. Because those regressors appear in the hybrid test, adding the OLS fitted values is
redundant; perfect collinearity would result.

)

8.7 (1) This follows from the simple fact that, for uncorrelated random variables, the variance of
the sum is the sum of the variances: Var(f, +v,,) = Var(f,)+ Var(v,,) = 0} +0; .

(1) We compute the covariance between any two of the composite errors as

Cov(u”,u,g) Cov(f; +v,,. f; +v,, ) Cov(f,. f,)+Cov(f,. ,g)+C0v(vu,f,)+Cov(vm ,g)
=Var(f,)+0+0+0=0c7,

‘where we use the fact that the covariance of a random variable with itself is its variance and the
assumptions that £v, . and v, - are pairwise uncorrelated.

Vies

(iii) This is most easily solved by writing
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(iii) This is most easily solved by writing
m 'z salhe =, 12 (f+u”) =f,+m; 'z ot Vie

Now, by assumption, £; is uncorrelated with each term in the last sum; therefore, £ is uncorrelated

the usual

ot Ve

with " It follows that
Var(f+m ZH ”) Var f)+Var( ‘ZH ”)
=o;+0;/m,
‘where we use the fact that the variance of an average of 7; uncorrelated random variables with
common variance (o, in this case) is simply the common variance divided by
formula for a sample average from a random sample.
(iv) The standard weighting ignores the variance of the firm effect. 7. Thus, the
(incorrect) weight function used is1/ /7, = m, . A valid weighting function is obtained by writing
the variance from (iii) as Var(#,) = o}[1+ (o} /0})/m,]= o), But obtaining the proper
weights requires us to know (or be able to estimate) the ratio o, / o‘} . Estimation is possible, but
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=o;+0;/m,
‘where we use the fact that the variance of an average of 7; uncorrelated random variables with
common variance (o, in this case) is simply the common variance divided by 77; — the usual
formula for a sample average from a random sample.

(iv) The standard weighting ignores the variance of the firm effect. 7. Thus, the
(incorrect) weight function used is1/ /7, = m, . A valid weighting function is obtained by writing
the variance from (iii) as Var(#,) = o}[1+ (o} /0})/m,]= o), But obtaining the proper

=
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weights requires us to know (or be able to estimate) the ratio o, / o‘} . Estimation is possible, but

we do not discuss that here. In any event, the usual weight is incorrect. When the m; are large or
the ratio &7/ o‘} is small — so that the firm effect is more important than the individual-specitic

effect — the correct weights are close to being constant. Thus, attaching large weights to large
firms may be quite inappropriate.
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C8.5 (i) By regressing sprdevr on an intercept only we obtain 4 % 515 se %.021). The

asymptotic £ statistic for Ho: u = .5 is (.515 — .5)/.021 = .71, which is not significant at the 10%
level. or even the 20% level.

(i) 35 games were played on a neutral court.

(iii) The estimated LPM is

sprdevr = 490 + 035 favhome + .118neurral — .023fav25 + 018 und25
(045)  (.050) (.095) (.050) (.092)

n =553 R'= 0034

The variable neutral has by far the largest effect — if the game is played on a neutral court. the
probability that the spread is covered is estimated to be about .12 higher — and. except for the
intercept. its £ statistic is the only 7 statistic greater than one in absolute value (about 1.24)

(iv) Under Ho: B, = f, = fi,= fB,="0. the response probability does not depend on any

explanatory variables, which means neither the mean nor the variance depends on the
explanatory variables. [See equation (8.38).]

(v) The F statistic for joint significance. with 4 and 548 df. is about .47 with p-value = .76.
There is essentially no evidence against Ho.

(vi) Based on these variables, it is not possible to predict whether the spread will be covered.
The explanatory power is very low. and the explanatory variables are jointly very insignificant.
The coefficient on neutral may indicate something is going on with games played on a neutral
court, but we would not want to bet money on it unless it could be confirmed with a separate.
larger sample.

C8.6 (i) The estimates are given in equation (7.31). Rounded to four decimal places. the smallest
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(L] (iii) To obtain R?, the R-squared from the restricted regression, we need to estimate the
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. model without age and age®. When age and age® are both in the model, age has no effect only if
the parameters on both terms are zero.

E

7.2 (1) If Acigs = 10 then Aloé@:v}}n) =—.0044(10) = —.044, which means about a 4.4% lower
birth weight.

(i) A white child is estimated to weigh about 5.5% more, other factors in the first equation
fixed. Further, #, = 4.23, which is well above any commonly used critical value. Thus, the
difference between white and nonwhite babies is also statistically significant.

(iii) If the mother has one more year of education, the child’s birth weight is estimated to be
.3% higher. This is not a huge effect, and the 7 statistic is only one, so it is not statistically
i significant.

(1v) The two regressions use different sets of observations. The second regression uses fewer
observations because motheduc or fatheduc are missing for some observations. We would have
to reestimate the first equation (and obtain the R-squared) using the same observations used to
estimate the second equation.

7.3 (i) The 7 statistic on /size” is over four in absolute value, so there is very strong evidence that

wg‘ o (o -
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L C7.8 (i) If the appropriate factors have been controlled for, /> 0 signals discrimination against
minorities: a white person has a greater chance of having a loan approved, other relevant factors
fixed.
(i1) The simple regression results are
approve = 708 + 201 white
(.018) (.020)
n=1989, R>=.049.
The coefficient on white means that, in the sample of 1,989 loan applications, an application
submitted by a white application was 20.1% more likely to be approved than that of a nonwhite E
applicant. This is a practically large difference and the 7 statistic is about 10. (We have a large
sample size, so standard errors are pretty small.)

(iii) When we add the other explanatory variables as controls, we obtain ﬁl ~ 129, se( ﬁl) ~
020. The coefficient has fallen by some margin because we are now controlling for factors that
should affect loan approval rates, and some of these clearly difter by race. (On average, white
people have ﬁnancml chalactensucs —such as hlgher incomes and stronger credlt hlstoues — that
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=1,980, R*=.049. I

The coefficient on white means that, in the sample of 1,989 loan applications, an application
submitted by a white application was 20.1% more likely to be approved than that of a nonwhite
applicant. This is a practically large difference and the 7 statistic is about 10. (We have a large
sample size, so standard errors are pretty small.)

(iii) When we add the other explanatory variables as controls, we obtain ﬁl ~ 129, se( ﬁl) ~

.020. The coefficient has fallen by some margin because we are now controlling for factors that
should affect loan approval rates, and some of these clearly difter by race. (On average, white
people have financial characteristics — such as higher incomes and stronger credit histories — that

make them better loan risks.) But the race effect is still strong and very significant (7 statistic &
6.45).

(=]

72

9a5PM |
1




image4.png
T3] Wooldridge IE AISE IM ch07.pdf - Adobe Reader SRS NN s e TS TR TR u_n

File_Edtt View Window Help

Do | ORXREEH|®®

|

) (o - |H B | © @ | ] Tools  Fill&Sign ~ Comment

(1iv) When we add the interaction white- obrat to the regression, its coefficient and 7 statistic
are about .0081 and 3.53, respectively. Therefore, there is an interactive effect: a white
applicant is penalized less than a nonwhite applicant for having other obligations as a larger
percent of income.

(v) The trick should be familiar by now. Replace white- obrat with white- (obrat —32): the
coefficient on whire is now the race differential when obrar = 32. We obtain about .113 and se ~

.020. So the 95% confidence interval is about .113 + 1.96(.020) or about .074 to .152. Clearly,
this interval excludes zero, so at the average obrar there is evidence of discrimination (or, at least
loan approval rates that differ by race for some other reason that is not captured by the control
variables).

C7.9 (i) About 392, or 39.2%.

(i1) The estimated equation is
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Notice that g, which is the slope on inc in the original model, is now a constant in the

transformed equation. This is simply a consequence of the form of the heteroskedasticity and the
functional forms of the explanatory variables in the original equation.

8.3 False. The unbiasedness of WLS and OLS hinges crucially on Assumption MLR 4, and, as
‘we know from Chapter 4, this assumption is often violated when an important variable is
omitted. When MLR .4 does not hold, both WLS and OLS are biased. Without specific
information on how the omitted variable is correlated with the included explanatory variables, it
is not possible to determine which estimator has a small bias. It is possible that WLS would
have more bias than OLS or less bias. Because we cannot know, we should not claim to use
WLS in order to solve “biases” associated with OLS.

8.4 (i) These coefficients have the anticipated signs. If a student takes courses where grades are,
on average, higher — as reflected by higher crsgpa — then his/her grades will be higher. The
better the student has been in the past — as measured by cumgpa — the better the student does (on
average) in the current semester. Finally, forhrs is a measure of experience, and its coefficient
indicates an increasing return to experience.

The 7 statistic for crsgpa is very large, over five using the usual standard error (which is the
largest of the two). Using the robust standard error for cumgpa, its ¢ statistic is about 2.61, which

. . . .
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Thus, the estimated probability of smoking for this person is close to zero. (In fact, this person is E
not a smoker, so the equation predicts well for this particular observation.)

8.6 (1) The proposed test is a hybrid of the BP and White tests. There are & + 1 regressors, each
original explanatory variable and the squared fitted values. So, the number of restrictions tested
is k+ 1, and this is the numerator df. The denominator dfisn —(k+2)=n —k —2.

)

(ii) For the BP test, this is easy: the hybrid test has an extra regressor, 3*, and so the R-
squared will be no less for the hybrid test than for the BP test. For the special case of the White
test, the argument is a bit more subtle. In regression (8.20), the fitted values are a linear function
of the regressors (where, of course, the coefficients in the linear function are the OLS estimates).
So, we are putting a restriction on how the original explanatory variables appear in the
regression. This means that the R-squared from (8.20) will be no greater than the R-squared
from the hybrid regression.

(1i1) No. The F statistic for joint significance of the regressors depends on sz /(1 —R:Z) ,and

it is true that this ratio increases as Rﬂz2 increases. But, the F statistic also depends on the df, and
81





