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QUESTION 1

()

Here, the large sample distribution of the F-statistic under Hj is the Fj ., distribution.
Hence, using table 4 in the back of the exam, we find that at the 5% significance level the
critical value is 2.60, while at the 1% significance level, the critical value is 3.78. Since in
our case, F' = 3.21 > 2.6, we reject Hy at the 5% level; but since 3.21 < 3.78, we fail to
reject Hy at the 1% level.

Here, the large sample distribution of the F-statistic under Hj is the F7 ., distribution.
Using table 4 in the back of the exam, we find that at the 5% significance level the critical
value is 2.01, while at the 1% significance level, the critical value is 2.64. Since F' = 4.92 >
2.01, we reject Hy at the 5% level. Also, since 4.92 > 2.64, we reject Hy at the 1% level as
well.

Here, the large sample distribution of the F-statistic under Hy is a Fj  distribution. Using
table 4 in the back of the exam, we find that at the 5% significance level the critical value
is 2.21, while at the 1% significance level, the critical value is 3.02. Since F' = 1.82 < 3.02,
we fail to reject Hy at the 1% significance level. Also, sincel.82 < 2.21, we fail to reject Hy
at the 5% level as well.

QUESTION 2
Note that in this case
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where Y is the average wage for the whole sample; and, from results given in the review session,
we know that
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with Vf denoting the average wage for the females in the sample and Yf denoting the average
wage for the males in the sample. Next, let

1i—f le} 1 if i*" individual is female
LT jematey =19 if it" individual is male



and note that

_! ZH{Z female} =

n

where ny is the number of females in the sample. Note also that the number of males in the
sample n,, =n — ny.

Hence,
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QUESTION 3

(a) Let 3,, B;, and 3, denote the intercept parameter, the coefficient on teamera, and the
coefficient on ops, respectively. Note that the regression estimates implies that lowering
the team ERA by one results in a winning percentage increase of roughly 10 percent.
Moreover, increasing OPS by 0.1 generates a higher winning percentage of approximately



15 percentage. Note also that the regression explains 92 percent of the variation in winning
percentages. Now, the t-statistics for the two slope coefficients are
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Note that since —12.375 < —1.645, we reject the null hypothesis Hy : 5, = 0 in favor of the
alternative hypothesis H; : 5; < 0 at the 5% level. Also, since 11.825 > 1.645, we reject
the null hypothesis Hy : 3, = 0 in favor of the alternative hypothesis H; : 3, > 0 at the
5% level. Hence, both slope coefficients are found to be statistically significant; and they
are also important given the small differences in the winning percentage across different
percentiles.

(b) Let S35, B4, and (5 denote the coefficient on DAL, DAL x teamera, and DAL X ops,
respectively. Note that the AL regression is one where the binary variable DAL = 1, so that
the intercept, the marginal effect of teamera, the marginal effect of ops are, respectively,
Bo + B3, By + B4, and [, + [ instead of S, 5, and [3,, as they are for the NL regression.
Hence, based on the results given, the two estimated regressions are as follows

NL : mti = —0.29 — 0.100 x teamera + 1.622 X ops.
AL : Winpet, = —0.19 — 0.092 x teamera + 1.435 x ops.

Now, the t-statistics are the AL coefficients (i.e., the t-statistics on all variables involving

DAL) are
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ty, = 5160 = —1.17.

Since the absolute value of all three t-statistics are less than 1.645, none of these coefficients
are statistically significant at the 5% level.

(c) Using a large sample approximation, the distribution of the F-statistic under Hy is an Fj
distribution. From table 4, the critical value at the 1% level is 3.78. Since in this case
F = 0.35 < 3.70, we cannot reject the null hypothesis Hy : f3 = 3, = 55 = 0 at the 1%
level. We might worry about the small sample here since the sample size is only 30, and
we are making a large sample approximation.

QUESTION 4



The t-statistics are

Data Set 1: t = —176 —9.89,

V0.37

0.0025
Data Set 2: = ——— =144,

+/0.000003

Data Set 3: t= 285 =0.26,

V117.5

Data Set 4: ¢ = _—0.00014 ~0.123.

+/0.0000013

From table 1 on the back of the exam, the associated p-values for testing against a two-sided
alternative are

Data Set 1: p-value = 0.0019 x 2 = 0.0038,
Data Set 2: p-value = (1 —0.9251) x 2 = 0.1498,
Data Set 3: p-value = (1 — 0.6026) x 2 = 0.7948,
Data Set 4: p-value ~ 0.4522 x 2 = 0.9044.

Since all p-values are greater than 0.05 except for the first data set, we will reject Hy only for
data set 1.

BONUS QUESTION
Note that running OLS on equation (1), we get
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Z; (2 —7)°

and running OLS on equation (2), we get

It follows that




