
國立政治⼤學111學年度第⼆學期  期中R程式考題
Department:______________ ID:___________ Name:_____________
Subject: Regression Analysis (I)
Date: 2023/04/20
Time: 11:00~12:00 (60 minutes)
______________________________________________________
_______________
注意事項:

1. 本次考題以R程式(Rgui或RStudio)⽅式作答，其他程式不
允許。

2. 考試過程中可查詢書本、教學講義或上網，禁⽌利
⽤messenger, IG, Line等等通訊軟體。

3. 禁⽌疑似作弊⾏為。
4. 本答案卷上請務必於R Console內複制「執⾏後的程式碼
及結果(含圖形)」，於本答案卷貼上(Courier New, 10點字，⽩底⿊
字)，不能只有程式碼，不能只有報表。最後，將每⼩題之
答案(不能只印出報表，要助教去找答案)，在⼩題最後以
打字(英⽂)作答(Times New Roman, 12點字，⽩底⿊字)。

5. 請依序註明題號: (1)a, (1)b, (2)a 等等。
6. 作答完請將此word檔存檔，檔名為「學號-姓名-

Regression-R-Midterm.docx」(更改成⾃⼰「學號、姓
名」)並上傳⾄http://ftp.hmwu.idv.tw:8080/login.html?
lang=tchinese 
或點選教師網站⾸⾴【作業考試上傳區】。

7. 帳號: reg111，密碼: 上課教室號碼，資料夾: 「20230420-
MidtermExam」

8. 如果上傳網站出現「空⽩⾴」，請將滑鼠移⾄「網址列」
後，按「Enter」即可。若再不⾏，請換其它瀏覽
器(IE/Edge/Firefox/Chrome)

9. 上傳檔案無法刪除，若要上傳更新檔，請於主檔名後加
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「-2」，例如:「學號-姓名-Regression-R-Midterm-
2.docx」。________________________________________
_____________________________

Notes:
1. This is an Open Book exam; you are free to use any materials including laptop, tablet and internets.

2. Smart phone and the communication software/APP (e.g., Messenger, IG, LINE, WeChat,..) are prohibited.  

3. Copy the R codes and the results from R Console and paste it to this answer sheet.  

4. Change the file name of this answer sheet according to your ID and Full Name. Upload the answer sheet to
http://ftp.hmwu.idv.tw:8080/login.html?lang=tchinese 

5. Account: rege111，password: classroom number.
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Data file: Grade_Point_Average.csv 

a.
> data<- read.csv('Grade_Point_Average.csv')
> lsmodel <- lm( GPA~ACT, data=data)
> summary(lsmodel)

 
Call:
lm(formula = GPA ~ ACT, data = data)

 
Residuals:
    Min       1Q   Median       3Q      Max
-2.74004 -0.33827  0.04062  0.44064  1.22737

 
Coefficients:
           Estimate Std. Error t value Pr(>|t|)    
(Intercept)  2.11405    0.32089   6.588  1.3e-09 ***
ACT          0.03883    0.01277   3.040  0.00292 **
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

 
Residual standard error: 0.6231 on 118 degrees of freedom

Multiple R-squared:  0.07262, Adjusted R-squared:  0.06476
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F-statistic:  9.24 on 1 and 118 DF,  p-value: 0.002917

 
Beta0 = 2.11405, beta1=0.03883, y=0.03883X+2.11405
 
 
 
c.
> 0.03883*30+2.11405
[1] 3.27895

3.27895
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Data file: Grade_Point_Average.csv

:



 
a.
> anova(lsmodel)
Analysis of Variance Table

 
Response: GPA
          Df Sum Sq Mean Sq F value   Pr(>F)  
ACT         1  3.588  3.5878  9.2402 0.002917 **
Residuals 118 45.818  0.3883                    
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

 
b.
Ha: beta1 not equals to 0
Decision: the p-value of Ftest is 0.00292<α=0.01, reject H0
Conclusion: X and Y has a linear association.
 
c.
The absolute magnitude of the reduction in the variation of Y when
X is introduced into the regression model is 3.588 which is
obtained by SSR.
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Data file: Grade_Point_Average_X.csv 

 
a.
> boxplot(data$ACT)
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There is no any noteworthy feature.
 
b.
> dotchart(lsmodel$residuals)

 
 
 
 
 
 
 
 
 
 

✓



 
 
 
(4)
30%

Data file: Solution_concentration.csv

 
 
a.
concentration <- read.csv("Solution_concentration (1).csv", sep = ",")
plot(concentration)
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From the output, we can see that unequal error variances and
nonnormality of the error terms. To remedy these departures from
the simple linear regression model, we need a transformation on Y,
since the shapes and spreads of the distributions of Y need to be
changed.
 
b.
> boxcox.sse(concentration$Time_Hours,concentration$Concentration , l = seq(-2,
2, by = 1))
 lambda         SSE
1     -2 68.84280491
2     -1  3.16846767
5      0  0.03897303
3      1  2.92465333
4      2 64.15599383

 
We take Y’=ln(Y)
 
c.
concentration.log.lm <- lm(log(Concentration) ~ Time_Hours, data = concentration)
> summary(concentration.log.lm)

 
Call:
lm(formula = log(Concentration) ~ Time_Hours, data = concentration)

 
Residuals:
    Min       1Q   Median       3Q      Max
-0.19102 -0.10228  0.01569  0.07716  0.19699
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Coefficients:
           Estimate Std. Error t value Pr(>|t|)    
(Intercept)  1.50792    0.06028   25.01 2.22e-12 ***
Time_Hours  -0.44993    0.01049  -42.88 2.19e-15 ***
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

 
Residual standard error: 0.115 on 13 degrees of freedom

Multiple R-squared:  0.993, Adjusted R-squared:  0.9924
F-statistic:  1838 on 1 and 13 DF,  p-value: 2.188e-15

The least squares estimates of β0is 1.50792 and β1 is -0.44993.
The function is Y’=-0.44994X+1.50792.
d.
plot(concentration$Time_Hours, log(concentration$Concentration), xlab = "X", ylab
= "Transformed Y")
abline(concentration.log.lm)

It is perfect fit !
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