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Please answer all 10 questions. In each question, select the correct answer(s).

Gender Discrimination at BoBank

BoBank is a traditional bank that has been in business for nearly 50 years and has
employed hundreds of employees. The bank is facing a gender discrimination
lawsuit, with claims that women receive lower salaries than men.

A journalist obtained salary and gender data on a random sample of 208 BoBank
employees. For each of the employees the journalist has the following information:

Salary = Current monthly salary in thousands of New Taiwan Dollars (NT$)
Gender = Male or Female
YrsExp = Number of years working at BoBank

Below is the data for the first 6 employees in the journalist's sample:

-

32.00 | Male
39.10 | Female
$3.20 | Female
30.60 | Female
20.00 | Moale
30.50 | Ferale
8 27.00 | Male

Iaie iw e N

O&WN&E:W

Next, the journalist computed and plotted summary statistics of

salaries in her sample:




BINEEASR 108 BEERETIIEHNSHE
A SR )

H6E , F_2 B  FE (B8 RIFE

The journalist wants to test whether among all BoBank employees, women’s
average salary is lower than men’s average salary.

M denotes the average salary of all BoBank employees.
X denotes the average salary in the journalist’s sample (208 employees).

1. [10%] Which of the following set of hypotheses is appropriate for answering
the above question?
Ho: HUwomen = Umen @and Hi: Pwomen # Hmen

a.
b. Ho: Uwomen = Mmen @and Hi: Mwomen < Mmen

e

Ho: Hwomen > Hmen @and Hs: Mwomen < Mmen
d. Hg: Xwomen 2 Xmen and Hi: J—Y—women < Xmen

e. Ho: Xwomen > Xmen and Hi: Xwomen < Xmen

2. [10%] The journalist will use her data to test the hypothesis. Which of the
following values are necessary for computing the test statistic? (choose all
that apply)

a. Average salary of all BoBank employees
b. Average salary of employees in the journalist's sample

c. Average salary of women employees in the journalist’'s sample

o

Standard deviation of women'’s salary of all BoBank employees

Standard deviation of women'’s salary in the journalist’s sample

o

3. [10%] Compute the test statistic (assume equal variances of salary for
women and men in the population). The value of the test statistic is:
. lower than -3

a
b. inthe interval [-3,-1)

e

in the interval [-1, 1)
d. inthe interval [1, 3]
e. higher than 3
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The journalist wanted to take into account the employee’s experience at
BoBank. She plotted Salary vs. YrsExp by Gender and fitted two regression

lines (one for men and one for women).

Salary vs Experience
! : Gender
100 + Female
/ O Male
90 ......
o
o
&

a0

20 25 30 as

YrsExp

1c 1s

Uy G
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4. [10%] What does the scatter plot show about work experience? (Choose all

~ correct statements)

a.

b.

Salaries increase as employees work longer at the bank

Women with more experience always eam higher salaries than less-
experienced women

Men with more experience earn higher average salaries than less-
experienced men

The top 5 highest salaries in the sample belong to the employees with

the longest experience

- The difference between the regression line intercepts for men and for

women is statistically significant

5. [10%] What does the plot show about gender? (Choose all correct statements)

a.

Comparing men and women with the same experience, the average
salaries are higher for men.

Comparing employees with 30+ years of experience to employees
with shorter experience, salary gender gaps look different

Women are rare among the top salary employees in the sample

. The difference between the regression line slope for men and for

women is statistically significant

6. [10%] Using the regression models shown inside the chart, predict the average

salary expected for a woman working 10 years at BoBank. Choose the

appropriate predicted range:

a
b

o o

®

. <NT$30,000
. NT$30,000 to NT$40,000

. NT$40,001 to NT$50,000

. NT$50,001 to NT$60,000
. > NT$60,000
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The journalist realized she cannot test the hypothesis about men vs. women’s

average salary with two separate models. So she ran a single linear regression

model for all 208 employees, with Salary as a function of Gender, YrsExp, and

their interaction Gender x YrsExp. Here is the output:

Coefficient | Std. Error t value Pr(>It])
(Intercept) 34.5283 1.1380 30.342 <2e-16
GenderMale -4.0983 1.6658 -2.460 0.01472
YrsExp 0.2800 0.1025 2,733 0.00684
GenderMale xYrsExp 1.2478 0.1367 9.130 < 2e-16
Note: GenderMale = 1 for men and 0 for women

Use the regression output to answer the following questions ($ are rounded)

7. [10%] Using the regression model, predict the average salary expected for a

woman working 10 years at BoBank. Choose the appropriate predicted range:

a.
b
c.
d

e.

< NT$30,000

. NT$30,000 to NT$40,000

NT$40,001 to NT$50,000

. NT$50,001 to NT$60,000

> NT$60,000

8. [10%] For a woman and man who joined BoBank 3 years ago, how will their

salaries differ today? Choose the correct answer:

a.

b
c.
d
e

The woman will earn NT$4098 less than the man

. The woman will earn on average NT$4000 less than the man

The woman will earn on average NT$4000 more than the man

. The woman will earn on average NT$350 less than the man

. The woman will earn on average NT$350 more than the man
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9. [10%] The regression model coefficients indicate that (choose all the
correct statements)
a. for each year of experience, men’s average salary increases by
NT$280
b. for each year of experience, women'’s average salary increases by
NT$280
c. for each year of experience, the average salary for men increases by
NT$1528
d. for each year of experience, the average salary for women increases
by NT$1528

e. the average starting salary for women is NT$34,528

10. [10%] Which of the regression coefficients should the journalist use to test
the hypothesis that the effect of years of experience at BoBank on average
salary is different across the two genders? (Choose all the correct answers)

a. The intercept
b. GenderMale

o

YrsExp
d. Gender x YrsExp




