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National Chengchi University, 112-2Academic Year
Midterm Exam of Statistics (II), Bonus Test, R Programming

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

Date: 2024/04/18

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 (112-2-Stat-R-Midterm.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 "StudentID-
Fami lyName-Midterm.docx" (replace with your actual "Student 1D and
Fami I'yName™) and upload it to http://ftp.hmwu.idv.tw:8080/login.html?lang=tchinese .

8. Username: statll12, Password: (classroom number) 26XXxxX, Folder: "20240418-
MidtermExam".

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-Midterm-2._.docx".

Wishing you a successful exam
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How to Upload the Answer Sheet?

Step 1: Check the file name is correct: StudentID-FamilyName-Midterm.docx.
(Example: 110101069-Tsai-Midterm.docx)

Step 2: Go to the upload site: http://ftp.hmwu.idv.tw:8080/login.htm|?lang=tchinese
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Step 3: Type in the login name and password.
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Step 4: Click to enter the correct folder before uploading.
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Step 6: Select your answer sheet file.
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Step 7: Close the select file window.

Step 8: Ensure the uploaded file is correct and then log out.
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How to Write the Answer Sheet?

(1) Data file: NCAA
NCAA Basketball Game Scores. A sample of 10 NCAA college basketball game
scores provided the following data.

Winning
Winning Team Points Losing Team Points Margin
Arizona 90 Oregon 66 24
Duke 85 Georgetown 66 19
Florida State 75 Wake Forest 70 5
Kansas 78 Colorado 57 21
Kentucky 71 Notre Dame 63 8
Louisville 65 Tennessee 62 3
Oklahoma State 72 Texas 66 6
Purdue 76 Michigan State 70 6
Stanford 77 Southern Cal 67 10
Wisconsin 76 lllinois 56 20

a. Compute the mean and standard deviation for the points scored by the winning
teams.

b. Assume that the points scored by the winning teams for all NCAA games follow a
bell-shaped distribution. Using the mean and standard deviation found in part (a),
estimate the percentage of all NCAA games in which the winning team scores 84 or
more points. Estimate the percentage of NCAA games in which the winning team
scores more than 90 points.

¢. Compute the mean and standard deviation for the winning margin. Do the data
contain outliers? Explain.




> # 1(a)
> library(readxl)
> NCAA <- read_excel("'data/NCAA._xlIsx"™)
> head(NCAA)
# A tibble: 6 x 5
WinningTeam PointsW LosingTeam PointsL WinningMargin
<chr> <dbl> <chr> <dbl> <dbl>
1 Arizona 90 Oregon 66 24
2 Duke 85 Georgetown 66 19
3 Florida State 75 Wake Forrest 70 5
4 Kansas 78 Colorado 57 21
5 Kentucky 71 Notre Dame 63 8
6 Louisville 65 Tennessee 62 3
> mean(NCAA$PointsW)
[1] 76.5

> sd(NCAA$PointsW)
[1] 7.011895
>

# 1(b)

xbar <- mean(NCAA$PointsW)

s <- sd(NCAA$PointsW)

z <- (84 - xbar) / s

z # about one-sd

[1] 1.069611

> cat(""The percentage of all NCAA games in which the winning team scores 84 or more
points is: ', (100 - 68)/2, "%.')

The percentage of all NCAA games in which the winning team scores 84 or more points
is: 16 %.

>z <- (90 - xbar) 7/ s

> z # about two-sd

[1] 1.9253

> cat("'The percentage of NCAA games in which the winning team

+ scores more than 90 points: ', (100 - 95)/2, "%.')

The percentage of NCAA games in which the winning team

scores more than 90 points: 2.5 %.
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>

> # 1(c)

> xbar_wm <- mean(NCAA$WinningMargin )

> xbar_wm

[1] 12.2

> s wm <- sd(NCAA$WinningMargin)

> s_wm

[1] 7-885289

>

> Detect_Outlier <- function(x){

+ Q1 <- quantile(x, type = 6, probs = 0.25)
+ Q3 <- quantile(x, type = 6, probs = 0.75)
+ IOR.X <- IQR(X, type = 6)

+ Lower.Limit <- Q1 - 1.5 * IQR.X

+ Upper.Limit <- Q3 + 1.5 * IQR.X

+ ifelse(x < Lower.Limit | x > Upper.Limit, "Outlier"™, "Not'")
+ }

> Detect_Outlier(NCAA$WinningMargin)

[1] "Not™ "Not"™ "Not™ "Not'" "Not™ "Not" "Not" "Not" "Not" "Not"
> cat("'The data did not contain outliers.™)
The data did not contain outliers.



How to Write the Answer Sheet?



