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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:_110304011_  Name:_徐偉博_ 

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 

0



2 
 

http://ftp.hmwu.idv.tw:8080/login.html?lang=tchinese  

5. Account: reg111，password: classroom number. 

(1) 

30% 

Data file: CDI.csv 
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(2) 

30% 

Data file: Kidney_Function_Data.csv  

 
 

 

(2)a 
# Load the required libraries 

library(MASS) 

 

# Create a data frame with the provided data 

data <- data.frame( 

  X1 = c(132, 53, 50, 82, 110, 100, 68, 92, 60, 94, 105, 98, 112, 125, 108, 30, 

111, 130, 94, 130, 59, 38, 65, 85, 140, 80, 43, 75, 41, 120, 52, 73, 57), 

  X2 = c(0.71, 1.48, 2.21, 1.43, 0.68, 0.76, 1.12, 0.92, 1.55, 0.94, 1, 1.07, 

0.7, 0.71, 1, 2.52, 1.13, 1.12, 1.38, 1.12, 0.97, 1.61, 1.58, 1.4, 0.68, 1.2, 

2.1, 1.36, 1.5, 0.82, 1.53, 1.58, 1.37), 

  X3 = c(38, 78, 69, 70, 45, 65, 76, 61, 68, 64, 66, 49, 43, 42, 66, 78, 35, 

34, 35, 16, 54, 73, 66, 31, 32, 21, 73, 78, 58, 62, 70, 63, 68), 

  Y = c(71, 69, 85, 100, 59, 73, 63, 81, 74, 87, 79, 93, 60, 70, 83, 70, 73, 

85, 68, 65, 53, 50, 74, 67, 80, 67, 72, 67, 60, 107, 75, 62, 52) 

) 

 

# Center the predictor variables around the mean 

data$X1 <- scale(data$X1) 

X
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data$X2 <- scale(data$X2) 

data$X3 <- scale(data$X3) 

 

# Perform hierarchical subset regression 

subset_models <- stepAIC(lm(Y ~ 1, data = data),  

                         scope = list(upper = ~ (X1 + X2 + X3)^2),  

                         direction = "both",  

                         trace = FALSE) 

(2)b 
# Extract the three best subset models based on AIC 

best_models <- subset_models$anova[order(subset_models$AIC), ][1:3, ] 

 

# Print the three best subset models 

for (i in 1:3) { 

  formula <- as.formula(paste("Y ~", paste(best_models[i, "Terms"], collapse = " 

+ "))) 

  model <- lm(formula, data = data) 

  cat("Model", i, ":", "\n") 

  cat("Predictor Variables:", best_models[i, "Terms"], "\n") 

  cat("AIC:", round(best_models[i, "AIC"], 2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) Data file: Performance_Ability_Data.csv 

↓

X
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40% 

 
(3)a 
# Data 

X <- c(0, 0, 0, 1, 1, 0, 0, 1, 1, 1, 1, 1, 1, 0, 1, 0, 1, 0, 1, 0, 0, 0, 1, 0, 1, 

0, 1) 

Y <- c(474, 432, 453, 481, 619, 584, 399, 582, 638, 624, 542, 650, 553, 425, 563, 

549, 498, 520, 610, 598, 491, 617, 621, 573, 562, 506, 600) 

 

# Logistic regression model 

model <- glm(Y > 0 ~ X, family = binomial) 

 

# Maximum likelihood estimates of Bo and Bi 

bo <- coef(model)[1]  # Intercept estimate 

bi <- coef(model)[2]  # Coefficient estimate for X 

 

# Fitted response 

fitted_response <- function(x) { 

  exp(bo + bi * x) / (1 + exp(bo + bi * x)) 

} 

 

(3)b 
# Scatter plot with fitted logistic response and lowess smooth 
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plot(X, Y > 0, pch = 16, xlab = "Emotional Stability", ylab = "Ability to 

Perform", main = "Scatter Plot with Fitted Logistic Response") 

curve(fitted_response, add = TRUE, col = "blue", lwd = 2)  # Fitted logistic 

response 

lines(lowess(X, Y > 0), col = "red", lwd = 2)  # Lowess smooth 

 

(3)c 
# Interpretation of exp(bi) 

exp_bi <- exp(bi) 

interpretation <- paste("For a one-unit increase in emotional stability score, 

the odds of being able to perform in a task group increase by a factor of", 

round(exp_bi, 2), ".") 

cat("Interpretation of exp(bi):", interpretation) 

 

(3)d 
# Estimated probability for an emotional stability score of 550 

emotional_stability <- 550 

estimated_probability <- fitted_response(emotional_stability) 

cat("\n\nEstimated probability for an emotional stability score of 550:", 

round(estimated_probability, 2)) 

 

(3)e 
# Emotional stability score for which 70 percent are expected to be able to 

perform 

target_probability <- 0.7 

inverse_fitted_response <- function(p) { 

  uniroot(function(x) fitted_response(x) - p, interval = c(min(X), max(X)))$root 

} 

target_score <- inverse_fitted_response(target_probability) 

cat("\nEmotional stability score for which 70 percent are expected to be able to 

perform:", round(target_score, 2)) 


