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國立政治大學 111學年度第二學期   

迴歸分析(一)期末 R程式加分考題 

Department:_____統計二___  ID:__110304041___  Name:____賴霆諭___ 

Subject: Regression Analysis (I) 

Date: 2023/06/15, 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: 「20230615-FinalExam」 

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「-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  
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5. Account: reg111，password: classroom number. 

(1) 

30% 

Data file: CDI.csv 
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(1)(a) 
> #1. 

> #a. 

> CDI = read.csv("111-2-Regression-R-Final/data/CDI.csv", header = F) 

Error in exists(cacheKey, where = .rs.WorkingDataEnv, inherits = FALSE) :  

  invalid first argument 

Error in assign(cacheKey, frame, .rs.CachedDataEnv) :  

  attempt to use zero-length variable name 

> CDI$V17 = as.factor(CDI$V17) 

Error in exists(cacheKey, where = .rs.WorkingDataEnv, inherits = FALSE) :  

  invalid first argument 

Error in assign(cacheKey, frame, .rs.CachedDataEnv) :  

  attempt to use zero-length variable name 

> CDI_1lm = lm(V8 ~ V5 + V16 + V17, data = CDI) 

> CDI_1lm 

 

Call: 

lm(formula = V8 ~ V5 + V16 + V17, data = CDI) 

 

Coefficients: 

(Intercept)           V5          V16         V172         V173         V174   

 -5.848e+01    5.515e-04    1.070e-01   -3.493e+00    4.220e+01   -1.490e+02   

 
(1)(b) 
> #b. 

0:
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> c(summary(CDI_1lm)$coefficients[4, 1] - summary(CDI_1lm)$coefficients[4, 2] *  

+     qt(0.95, df = 1),  

+   summary(CDI_1lm)$coefficients[4, 1] + summary(CDI_1lm)$coefficients[4, 2] *  

+     qt(0.95, df = 1))  

[1] -501.0827  494.0964 

> c(summary(CDI_1lm)$coefficients[5, 1] - summary(CDI_1lm)$coefficients[5, 2] *  

+     qt(0.95, df = 1),  

+   summary(CDI_1lm)$coefficients[5, 1] + summary(CDI_1lm)$coefficients[5, 2] *  

+     qt(0.95, df = 1)) 

[1] -425.1633  509.5568 

> 

 
The mean number of Y(active physians) increase between -501.0827 and 494.0964 when the 
geographical region is NE, holding other predictors constant. 
The mean number of Y(active physians) increase between -425.1633 and 509.5568 when the 
geographical region is NC, holding other predictors constant. 
 
(1)(c) 
 
> #c. 

> anova(CDI_1lm) 

Analysis of Variance Table 

 

Response: V8 

           Df     Sum Sq    Mean Sq   F value    Pr(>F)     

V5          1 1243181164 1243181164 3878.9792 < 2.2e-16 *** 

V16         1   22058054   22058054   68.8256 1.369e-15 *** 

V17         3    1873626     624542    1.9487     0.121     

Residuals 434  139093455     320492                         

--- 

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

> 

(1)alternatives 
H0: beta3 = beta4 = beta5 = 0 
H1: not all beta in H0 are 0. 
 
(2) 
Alpha = 0.1 

+ n V
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(3) 
Reject H0 if F* > F(0.9, 3, 434) 
 
(4)decision: P-value = 0.121 > 0.1 => do not reject H0 
 
(5)conclusion: 
There is enough evidence that the geographical effect are not present. 
 
 
 
 
 

(2) 

30% 

Data file: Kidney_Function_Data.csv  

 
 

 

 
(2)(a) 
> #2. 

> #a. 

> KF = read.csv("111-2-Regression-R-Final/data/Kidney_Function_Data.csv",  

+                header = F) 

Error in exists(cacheKey, where = .rs.WorkingDataEnv, inherits = FALSE) :  

  invalid first argument 

X

X
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> colnames(KF) = c("X1", "X2", "X3", "Y")   

Error in exists(cacheKey, where = .rs.WorkingDataEnv, inherits = FALSE) :  

  invalid first argument 

> KF$x1 = KF$X1 - mean(KF$X1) 

Error in exists(cacheKey, where = .rs.WorkingDataEnv, inherits = FALSE) :  

  invalid first argument 

> KF$x2 = KF$X2 - mean(KF$X2) 

Error in exists(cacheKey, where = .rs.WorkingDataEnv, inherits = FALSE) :  

  invalid first argument 

> KF$x3 = KF$X3 - mean(KF$X3) 

Error in exists(cacheKey, where = .rs.WorkingDataEnv, inherits = FALSE) :  

  invalid first argument 

> KF_1lm = lm(Y ~ x1 + x2 + x3, data = KF) 

Error in exists(cacheKey, where = .rs.WorkingDataEnv, inherits = FALSE) :  

  invalid first argument 

> KF_1lm 

 

Call: 

lm(formula = Y ~ x1 + x2 + x3, data = KF) 

 

Coefficients: 

(Intercept)           x1           x2           x3   

    72.5455       0.5319      18.6206       0.4523   

 

Error in exists(cacheKey, where = .rs.WorkingDataEnv, inherits = FALSE) :  

  invalid first argument 

> KF_2lm = lm(Y ~ x1 * x2 * x3 + I(x1^2) + I(x2^2) + I(x3^2), data = KF) 

Error in exists(cacheKey, where = .rs.WorkingDataEnv, inherits = FALSE) :  

  invalid first argument 

> KF_2lm 

 

Call: 

lm(formula = Y ~ x1 * x2 * x3 + I(x1^2) + I(x2^2) + I(x3^2),  

    data = KF) 

 

Coefficients: 

(Intercept)           x1           x2           x3      I(x1^2)      I(x2^2)   

  75.532256     0.698852    31.562824     0.430471     0.005463    -4.892969   
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    I(x3^2)        x1:x2        x1:x3        x2:x3     x1:x2:x3   

   0.002600     0.181558     0.020545     0.357393    -0.001780   

 

Error in exists(cacheKey, where = .rs.WorkingDataEnv, inherits = FALSE) :  

  invalid first argument 

> 

 
> library(ALSM) 

Error in exists(cacheKey, where = .rs.WorkingDataEnv, inherits = FALSE) :  

  invalid first argument 

> BestSub(KF[,1:3], KF[, 4], num = 3) 

  p 1 2 3     SSEp          r2      r2.adj        Cp     AICp     SBCp 

1 2 1 0 0 4734.644 0.119657096  0.09125894 15.536216 167.8831 170.8761 

1 2 0 1 0 5335.598 0.007917907 -0.02408474 21.189059 171.8264 174.8194 

1 2 0 0 1 5352.960 0.004689712 -0.02741707 21.352372 171.9336 174.9266 

2 3 1 0 1 3863.709 0.281595701  0.23370208  9.343803 163.1749 167.6644 

2 3 1 1 0 4200.208 0.219028311  0.16696353 12.509063 165.9306 170.4201 

2 3 0 1 1 5252.144 0.023434952 -0.04166938 22.404058 173.3062 177.7957 

3 4 1 1 1 3082.989 0.426759912  0.36745921  4.000000 157.7259 163.7119 

    PRESSp 

1 5333.940 

1 5961.209 

1 5885.468 

2 4602.743 

2 4957.486 

2 6083.173 

3 3978.074 

Error in exists(cacheKey, where = .rs.WorkingDataEnv, inherits = FALSE) :  

  invalid first argument 

> 

 
The three best hierarchical subset regression models according to AICp criterion are: 
(X1, X2, X3), (X1, X3), (X2, X3) 
 
(2)(b) 
> #b. 

> BS = BestSub(KF[,1:3], KF[, 4], num = 3)[, 9][c(4, 5, 7)] 

Error in exists(cacheKey, where = .rs.WorkingDataEnv, inherits = FALSE) :  
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  invalid first argument 

> max(BS) - min(BS) 

[1] 8.204731 

Error in exists(cacheKey, where = .rs.WorkingDataEnv, inherits = FALSE) :  

  invalid first argument 

> 

 
There is a small difference in AICp for the 3 best subset models. 
 
 
 
 

(3) 

40% 

Data file: Performance_Ability_Data.csv 

 
 
 
(3)(a) 
> #3. 

> #a. 

> PA = read.csv("111-2-Regression-R-Final/data/Performance_Ability_Data.csv", 

+               header = F) 

Error in exists(cacheKey, where = .rs.WorkingDataEnv, inherits = FALSE) :  

  invalid first argument 

X
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> colnames(PA) = c("X", "Y") 

Error in exists(cacheKey, where = .rs.WorkingDataEnv, inherits = FALSE) :  

  invalid first argument 

> PA$Y <- factor(PA$Y) 

Error in exists(cacheKey, where = .rs.WorkingDataEnv, inherits = FALSE) :  

  invalid first argument 

> PA_glm <- glm(Y ~ X, data = PA, family = "binomial") 

Error in exists(cacheKey, where = .rs.WorkingDataEnv, inherits = FALSE) :  

  invalid first argument 

> PA_glm 

 

Call:  glm(formula = Y ~ X, family = "binomial", data = PA) 

 

Coefficients: 

(Intercept)            X   

      2.485       18.081   

 

Degrees of Freedom: 26 Total (i.e. Null);  25 Residual 

Null Deviance:     8.554  

Residual Deviance: 7.051  AIC: 11.05 

Error in exists(cacheKey, where = .rs.WorkingDataEnv, inherits = FALSE) :  

  invalid first argument 

> 

 

The fitted response function is: 
Pi_hat’ = 2.485 + 180.81X 


