
Sketchy Key and some discussion, Old Exam 3, Econ 311—more

detailed answers are expected in actual exam

1. Recall that default t = β̂1

se
. Thus β̂1 = 0.2518651(19.281974) = 4.85. It the average

wage for unmarried persons E(y|D = 0)

2. On average, a married person earns 1.730106 more than an unmarried person. Math-

ematically it is E(y|D = 1)− E(y|D = 0)

3. t = β̂1−β1

se
= 1.730106−2

0.3229133
= −0.8358095, which is less than 1.96 in absolute value. So we

do not reject the hypothesis

4. t = 1.730106−0
0.3229133

= 5.357805 which is greater than 1.96 in absolute value. So we reject the

hypothesis

5. t-value approach and confidence-interval approach should lead to same conclusion.

Since the t value in Q4 is greater than 1.96 in absolute value, the confidence interval

excludes 0. Both imply rejection of null hypothesis.

6. The unrestricted model is

wage = β0 + β1married+ β2exper + β3married ∗ exper + u

We need to save R-squared. The null hypothesis is

H0 : β1 = 0, β3 = 0

Thus, the restricted model is

wage = β0 + β2exper + u

we need to save R-squared. The F test is computed based on those two R-squared (you

need to write down F formula). We reject the hypothesis when p value is less than

0.05.

7. We need to define a dummy variable D1 that equals one for black people; define another

dummy variable D2 that equals white for white people. Then regress wage onto D1

and D2. Bottom line: we cannot regress wage onto race since that regression assumes
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constant marginal effect (wage gap between black and white is the same as gap between

white and other people)

8. Form categories we need onlym−1 dummy variables to distinguish them. For instance,

for two genders, we only need one dummy female. Dummy variable trap arises if we

use both female and male dummies. The sum of female and male dummy variables

equals one, duplicating the constant term and causing perfect multicollinearity. So one

of them is redundant.

9. We hope the treatment and control groups are as similar as possible (so apple-to-

apple comparison is possible), and the only difference is the treatment group receives

treatment. The two groups are similar if they show common trends before the date of

treatment

10. A married male earns 2.818605 more than an unmarried male; An unmarried female

earns 0.557812 less than an unmarried male

11. 5.181395 + 2.818605 = 8

12. Recall the discussion of Q4 of HW3

13. Heteroskedasticity means unequal or varying variance. Mathematically it can be ex-

pressed as

var(yi) ̸= var(yj)

or

var(yi|xi) ̸= var(yj|xj)

The first is unconditional heteroskedasticity, and the second one is conditional het-

eroskedasticity

14. The null hypothesis of BP test is homoskedasticity of the error term

H0 : var(ui|xi) = constant (∀i)

Heteroskedasticity is present if the null hypothesis is rejected. Then option A is still us-

ing OLS, but with heteroskedasticity-robust standard error, t value and p value. Option

B is using WLS, which is more efficient than OLS in the presence of heteroskedasticity
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15.

E(X̃) =
1

3
E(X1) +

2

3
E(X2) =

1

3
8 +

2

3
8 = 8

var(X̃) =
1

32
var(X1) +

22

32
var(X2) =

1

9
4 +

4

9
1 =

8

9

16. False. The estimated coefficients remain unchanged. Heteroskedascity only affects

standard error, t value, p value and confidence interval
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