(AT * % 4T - )
National Chengchi University, 113-2 Academic Year
Final Exam of Statistics (II), Bonus Test, R Programming

Department/Grade: ID: Name:
Subject: Statistics (II)

Date: 2025/06/19

This test consists of 5 major questions. (20% each, total score: 100%)

Time period: 15:00~16:00 (total 60 minutes)

Notes:

1. Download the R exam sheet (113-2-Stat-R-Final . zip) from the course website and
unzip in your laptop. The zip file contain the question sheet, the answer sheet, and the datasets.

2. Answers for this exam should be provided using the R programming language (either Rgui or
RStudio). Other programming languages are not permitted.

3. During the exam, you may refer to textbooks, lecture notes (including videos, Please bring your
own headphones), or browse the internet. However, the use of communication software/APP
such as Messenger, IG, Line, etc., is strictly prohibited.

4. Any form of cheating or suspicious behavior is not allowed.

5. On this answer sheet, please ensure you copy the "executed code and its results (including
graphics)" from the R Console and paste it here (in Courier New font, size 10, black text
on a white background). This should include both the code and the output, not just one or the
other. Finally, the answers for each sub-question should be highlight by yellow color (not just
printing the report; the TA shouldn't have to search for the answers)

6. Please label your answers in sequence, e.g., (1)a, (1)b, (2)a, etc.

7. After completing your answers, save this Word document with the filename "StudentlID-
Fami lyName-Final .docx" (replace with your actual "Student ID and Fami IyName")
and upload it to http://hmwu.nccu.edu.tw/login.html .

8. Username: statl13, Password: (classroom number) 26XXxxX, Folder: "20250619-
FinalExam".

9. If'the upload site displays a "blank page", move your cursor to the "address bar" and press
"Enter". If that doesn't work, try using a different browser (IE/Edge/Firefox/Chrome).

10. Uploaded files cannot be deleted. If you need to upload a revised file, please add "-2" to the main
filename, e¢.g.," StudentlD-FamilyName-Final-2._.docx".

Wishing you a successful exam
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(1) | Data file: Demand

Weekly Demand at Whole Foods Market. The manager at a Whole Foods Market

is responsible for managing store inventory. The mathematical models that she uses to
determine how much inventory to stock rely on product demand being normally dis-
tributed. In particular, the weekly demand of sriracha chili kale chips at a Whole Foods
Market store is believed to be normally distributed. Use a goodness of fit test and the

following data to test this assumption. Use a = .10.
18 20 22 27 22
25 22 27 25 24
26 23 20 24 26
&l 25 19 21 25
26 25 31 29 25
25 28 26 28 24




(2)

Data file: BrokerRatings

Broker Satisfaction. The American Association of Individual Investors (AAII) On-Line
Discount Broker Survey polls members on their experiences with discount brokers. As
part of the survey, members were asked to rate the quality of the speed of execution with
their broker as well as provide an overall satisfaction rating for electronic trades. Possible
responses (scores) were no opinion (0), unsatisfied (1), somewhat satisfied (2), satisfied
(3), and very satisfied (4). For each broker summary scores were computed by calculating

a weighted average of the scores provided by each respondent. A portion of the survey
results follow (AAIl website).

Brokerage Speed Satisfaction
Scottrade, Inc. 3.4 3.5
Charles Schwab 3:3 3.4
Fidelity Brokerage Services 34 3.9
TD Ameritrade 3.6 3.7
E*Trade Financial 3.2 2.9
Vanguard Brokerage Services 3.8 2.8
USAA Brokerage Services 3.8 3.6
Thinkorswim 2.6 2.6
Wells Fargo Investments 2 2.3
Interactive Brokers 4.0 4.0
Zecco.com 2.5 2.5

a. Develop a scatter diagram for these data with the speed of execution as the inde-
pendent variable.

b. What does the scatter diagram developed in part (a) indicate about the relationship
between the two variables?

c. Develop the least squares estimated regression equation.

d. At the .05 level of significance, test whether speed of execution and overall

satisfaction are related.

e. Show the ANOVA table. What is your conclusion?




(3)

Data file: RentMortgage

Buy Versus Rent. Occasionally, it has been the case that home prices and mortgage
rates dropped so low that in a number of cities the monthly cost of owning a home was
less expensive than renting. The following data show the average asking rent for 10
markets and the monthly mortgage on the median priced home (including taxes and
insurance) for 10 cities where the average monthly mortgage payment was less than
the average asking rent (The Wall Street Journal).

City Rent ($) Mortgage ($)
Atlanta 840 539
Chicago 1062 1002
Detroit 823 626
Jacksonville, Fla. 779 7/ )
Las Vegas 796 655
Miami 1071 977
Minneapolis 953 776
Orlando, Fla. 851 695
Phoenix 762 651
St. Louis 723 654

Source: The Wall Street Journal, (wsj.com)

a. Develop the estimated regression equation that can be used to predict the monthly
mortgage given the average asking rent.

b. Construct a residual plot against the independent variable.

c¢. Do the assumptions about the error term and model form seem reasonable in light
of the residual plot?




(4)

Building Contracts. The values of Alabama building contracts (in $ millions) for a
12-month period follow.

240 350 230 260 280 320 220 310 240 310 240 230

a. Construct a time series plot. What type of pattern exists in the data?

b. Compare the three-month moving average approach with the exponential smooth-
ing forecast using a = .2. Which provides more accurate forecasts based on MSE?

c. What is the forecast for the next month?




(5)

Data file: Textbooks

Textbook Sales. The quarterly sales data (number of copies sold) for a college text-
book over the past three years follow.

Quarter Year 1 Year 2 Year 3
1 1690 1800 1850
2 240 200 1100
3 2625 2900 2930
4 2500 2360 2615

a. Construct a time series plot. What type of pattern exists in the data?

b. Use the following dummy variables to develop an estimated regression equation
to account for any seasonal effects in the data: Qtrl = 1 if Quarter 1, O otherwise;
Qur2 = 1 if Quarter 2, 0 otherwise; Qu3 = 1 if Quarter 3, 0 otherwise.

c. Compute the quarterly forecasts for next year.

d. Letr = 1 to refer to the observation in quarter 1 of year 1; t = 2 to refer to the
observation in quarter 2 of year 1; . . . and t = 12 to refer to the observation in
quarter 4 of year 3. Using the dummy variables defined in part (b) and 7, develop
an estimated regression equation to account for seasonal effects and any linear trend
in the time series. Based upon the seasonal effects in the data and linear trend,
compute the quarterly forecasts for next year.




