dataset = read.csv(file.choose()) # Importing dataset set in the variable dataset
> head(dataset) # Checking head of dataset
  ï..Exam1 Exam2 Exam3 Exam4 Final_score Grade Pass.fail
1       60    10    16   7.0       40.79    C          P
2       90     0     0   0.0       69.23    B          P
3      130    20    24   1.0       76.75    B          P
4      130    10    24   8.5       75.66    B          P
5       90     5    22   9.5       55.48    C          P
6      100    30    20   3.0       67.11    B          P
> #Q Consists of marks of students for M.Sc. program, the students scored in their internal 
> ## examination and the percentage of marks scored in their final exams and the grades they received
> 
> ##Create predictive models to 
> ##1. Determine the grade of the students.
> ##2. The percentage of marks obtained.
> 
> ##1
> 
> dataset = read.csv(file.choose()) # Importing dataset set in the variable dataset
> head(dataset) # Checking head of dataset
  ï..Exam1 Exam2 Exam3 Exam4 Final_score Grade Pass.fail
1       60    10    16   7.0       40.79    C          P
2       90     0     0   0.0       69.23    B          P
3      130    20    24   1.0       76.75    B          P
4      130    10    24   8.5       75.66    B          P
5       90     5    22   9.5       55.48    C          P
6      100    30    20   3.0       67.11    B          P
> str(dataset) # checking structure of dataset
'data.frame':	104 obs. of  7 variables:
 $ ï..Exam1   : int  60 90 130 130 90 100 105 120 120 130 ...
 $ Exam2      : int  10 0 20 10 5 30 20 40 20 45 ...
 $ Exam3      : int  16 0 24 24 22 20 22 18 30 22 ...
 $ Exam4      : num  7 0 1 8.5 9.5 3 8 16 18 10.5 ...
 $ Final_score: num  40.8 69.2 76.8 75.7 55.5 ...
 $ Grade      : chr  "C " "B " "B " "B " ...
 $ Pass.fail  : chr  "P" "P" "P" "P" ...
> 
> colnames(dataset) # Looking at the names of columns
[1] "ï..Exam1"    "Exam2"       "Exam3"       "Exam4"       "Final_score" "Grade"      
[7] "Pass.fail"  
> # Found that Exam1 was named as ï..Exam1
> names(dataset)[names(dataset) == "ï..Exam1"] = "Exam1"  # changing ï..Exam1 to Exam1
> names(dataset)[names(dataset) == "Pass.fail"] = "Pass/Fail"  # changing Pass.fail to `Pass/Fail`
> 
> 
> # Checking missing Values in the dataset
> sum(is.na(dataset$Exam1))
[1] 0
> sum(is.na(dataset$Exam2))
[1] 0
> sum(is.na(dataset$Exam3))
[1] 0
> sum(is.na(dataset$Exam4))
[1] 0
> sum(is.na(dataset$Final_score))
[1] 0
> sum(is.na(dataset$Grade))
[1] 0
> sum(is.na(dataset$`Pass/Fail`))
[1] 0
> # Since there is no missing values in the dataset set.
> 
> # Checking all the values in the column of Grade
> table(dataset$Grade)

A  B  C  D  
19 42 28 15 
> library(dplyr)

Attaching package: ‘dplyr’

The following objects are masked from ‘package:stats’:

    filter, lag

The following objects are masked from ‘package:base’:

    intersect, setdiff, setequal, union

> x = select(dataset,Exam1,Exam2,Exam3,Exam4,Final_score,Grade,`Pass/Fail`) # Creating another dataset set with same variables.
> head(x)
  Exam1 Exam2 Exam3 Exam4 Final_score Grade Pass/Fail
1    60    10    16   7.0       40.79    C          P
2    90     0     0   0.0       69.23    B          P
3   130    20    24   1.0       76.75    B          P
4   130    10    24   8.5       75.66    B          P
5    90     5    22   9.5       55.48    C          P
6   100    30    20   3.0       67.11    B          P
> cat.col = sapply(x, is.character) # Checking for character variables and saving them in cat.col
> use[cat.col] = lapply(x[cat.col], as.factor) # Changing all the character variables to factor variables
Error in use[cat.col] = lapply(x[cat.col], as.factor) : 
  object 'use' not found
> 
> is.character(x$Grade)
[1] TRUE
> as.factor(x$Grade)
  [1] C  B  B  B  C  B  B  A  A  A  B  A  B  B  B  B  B  D  A  C  D  B  A  C  C  A  B  C 
 [29] B  C  B  A  A  C  A  C  B  C  C  B  D  C  A  B  B  C  B  D  D  A  A  C  A  C  B  C 
 [57] A  B  B  A  B  D  D  A  A  C  D  C  C  C  D  B  B  C  D  B  C  B  C  B  D  C  B  B 
 [85] D  B  B  C  D  B  B  D  B  B  C  B  A  C  D  C  B  B  B  B 
Levels: A  B  C  D 
> is.factor(x$Grade)
[1] FALSE
> 
> 
> n = nrow(x)
> s = sample(n, 0.8*n)
> dataset_train = dataset[s,]
> dataset_test = dataset[-s,]
> str(dataset_train)
'data.frame':	83 obs. of  7 variables:
 $ Exam1      : int  0 0 100 125 0 90 130 0 120 90 ...
 $ Exam2      : int  30 15 35 30 0 40 45 25 40 15 ...
 $ Exam3      : int  24 24 24 30 16 20 22 16 18 28 ...
 $ Exam4      : num  0 0 0 11.5 2 7 10.5 0 16 8.5 ...
 $ Final_score: num  67.5 48.8 75.7 86.2 37.5 ...
 $ Grade      : chr  "B " "C " "B " "A " ...
 $ Pass/Fail  : chr  "P" "P" "P" "P" ...
> 
> 
> 
> dtree = rpart::rpart(Grade ~ Exam1 + Exam2 + Exam3 + Exam4 + Final_score, data = dataset_train, method = anova)
Error in as.character(x) : 
  cannot coerce type 'closure' to vector of type 'character'
> ## getting error here
> 
> 
> ##2
> 
> data = read.csv(file.choose()) # Importing Data set in the variable data
> head(data) # Checking head of data
  ï..Exam1 Exam2 Exam3 Exam4 Final_score Grade Pass.fail
1       60    10    16   7.0       40.79    C          P
2       90     0     0   0.0       69.23    B          P
3      130    20    24   1.0       76.75    B          P
4      130    10    24   8.5       75.66    B          P
5       90     5    22   9.5       55.48    C          P
6      100    30    20   3.0       67.11    B          P
> str(data) # checking structure of data
'data.frame':	104 obs. of  7 variables:
 $ ï..Exam1   : int  60 90 130 130 90 100 105 120 120 130 ...
 $ Exam2      : int  10 0 20 10 5 30 20 40 20 45 ...
 $ Exam3      : int  16 0 24 24 22 20 22 18 30 22 ...
 $ Exam4      : num  7 0 1 8.5 9.5 3 8 16 18 10.5 ...
 $ Final_score: num  40.8 69.2 76.8 75.7 55.5 ...
 $ Grade      : chr  "C " "B " "B " "B " ...
 $ Pass.fail  : chr  "P" "P" "P" "P" ...
> 
> colnames(data) # Looking at the names of columns
[1] "ï..Exam1"    "Exam2"       "Exam3"       "Exam4"       "Final_score" "Grade"      
[7] "Pass.fail"  
> # Found that Exam1 was named as ï..Exam1
> names(data)[names(data) == "ï..Exam1"] = "Exam1"  # changing ï..Exam1 to Exam1
> names(data)[names(data) == "Pass.fail"] = "Pass/Fail"  # changing Pass.fail to `Pass/Fail`
> 
> 
> # Checking missing Values in the data
> sum(is.na(data$Exam1))
[1] 0
> sum(is.na(data$Exam2))
[1] 0
> sum(is.na(data$Exam3))
[1] 0
> sum(is.na(data$Exam4))
[1] 0
> sum(is.na(data$Final_score))
[1] 0
> sum(is.na(data$Grade))
[1] 0
> sum(is.na(data$`Pass/Fail`))
[1] 0
> # Since there is no missing values in the data set.
> 
> # Checking all the values in the column of Pass/Fail
> table(data$`Pass/Fail`)

 F  P 
15 89 
> library(dplyr)
> use = select(data,Exam1,Exam2,Exam3,Exam4,Final_score,Grade,`Pass/Fail`) # Creating another data set with same variables.
> head(use)
  Exam1 Exam2 Exam3 Exam4 Final_score Grade Pass/Fail
1    60    10    16   7.0       40.79    C          P
2    90     0     0   0.0       69.23    B          P
3   130    20    24   1.0       76.75    B          P
4   130    10    24   8.5       75.66    B          P
5    90     5    22   9.5       55.48    C          P
6   100    30    20   3.0       67.11    B          P
> cat.col = sapply(use, is.character) # Checking for character variables and saving them in cat.col
> use[cat.col] = lapply(use[cat.col], as.factor) # Changing all the character variables to factor variables
> 
> use$`Pass/Fail` = factor(use$`Pass/Fail`,levels = c("P","F"),labels = c(1,0)) # Changing factor levels form P and F to 1 and 0
> head(data)
  Exam1 Exam2 Exam3 Exam4 Final_score Grade Pass/Fail
1    60    10    16   7.0       40.79    C          P
2    90     0     0   0.0       69.23    B          P
3   130    20    24   1.0       76.75    B          P
4   130    10    24   8.5       75.66    B          P
5    90     5    22   9.5       55.48    C          P
6   100    30    20   3.0       67.11    B          P
> head(use)
  Exam1 Exam2 Exam3 Exam4 Final_score Grade Pass/Fail
1    60    10    16   7.0       40.79    C          1
2    90     0     0   0.0       69.23    B          1
3   130    20    24   1.0       76.75    B          1
4   130    10    24   8.5       75.66    B          1
5    90     5    22   9.5       55.48    C          1
6   100    30    20   3.0       67.11    B          1
> use$`Pass/Fail` = as.numeric(use$`Pass/Fail`) # changing the type of variable from factor to numeric
> 
> # Splitting data into train and test
> library(caTools)
> set.seed(101)
> sample = sample.split(use$`Pass/Fail`,SplitRatio = 0.7)
> train = subset(use,sample==TRUE)
> test = subset(use,sample==FALSE)
> 
> # Creating Model with variables Exam1, Exam2, Exam3, Exam4 and Final_score
> model1 = lm(`Pass/Fail` ~ Exam1 + Exam2 + Exam3 + Exam4 + Final_score, data = train)
> summary(model1)
Call:
lm(formula = `Pass/Fail` ~ Exam1 + Exam2 + Exam3 + Exam4 + Final_score, 
    data = train)

Residuals:
     Min       1Q   Median       3Q      Max 
-0.41482 -0.15651 -0.03182  0.13073  0.65547 

Coefficients:
              Estimate Std. Error t value Pr(>|t|)    
(Intercept)  1.9458227  0.0813011  23.934  < 2e-16 ***
Exam1        0.0013350  0.0007836   1.704   0.0931 .  
Exam2        0.0030159  0.0024304   1.241   0.2190    
Exam3       -0.0094477  0.0038360  -2.463   0.0164 *  
Exam4        0.0101121  0.0054456   1.857   0.0678 .  
Final_score -0.0137690  0.0019938  -6.906 2.38e-09 ***
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Residual standard error: 0.2143 on 66 degrees of freedom
Multiple R-squared:  0.648,	Adjusted R-squared:  0.6214 
F-statistic:  24.3 on 5 and 66 DF,  p-value: 8.718e-14

> # Looking at the summary of model1 I found that variable Exam2 is not significant
> 
> 
> # Creating Model with variables Exam1, Exam3, Exam4 and Final_score
> model2 = lm(`Pass/Fail` ~ Exam1 + Exam3 + Exam4 + Final_score, data = train)
> summary(model2)

Call:
lm(formula = `Pass/Fail` ~ Exam1 + Exam3 + Exam4 + Final_score, 
    data = train)

Residuals:
     Min       1Q   Median       3Q      Max 
-0.43008 -0.13555 -0.01204  0.14131  0.67111 

Coefficients:
              Estimate Std. Error t value Pr(>|t|)    
(Intercept)  1.9315410  0.0808060  23.903  < 2e-16 ***
Exam1        0.0015034  0.0007748   1.940   0.0566 .  
Exam3       -0.0083081  0.0037394  -2.222   0.0297 *  
Exam4        0.0099136  0.0054652   1.814   0.0742 .  
Final_score -0.0130686  0.0019199  -6.807 3.35e-09 ***
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Residual standard error: 0.2152 on 67 degrees of freedom
Multiple R-squared:  0.6398,	Adjusted R-squared:  0.6183 
F-statistic: 29.76 on 4 and 67 DF,  p-value: 3.119e-14

> # Looking at the summary of model2 I found that variable Exam1 and Exam4 are less significant and value of Adjusted R-squared has also reduced when compared to model1
> 
> 
> # Creating Model with variables Exam3 and Final_score
> model3 = lm(`Pass/Fail` ~ Exam3 + Final_score, data = train)
> summary(model3)

Call:
lm(formula = `Pass/Fail` ~ Exam3 + Final_score, data = train)

Residuals:
     Min       1Q   Median       3Q      Max 
-0.43479 -0.15544 -0.02425  0.17242  0.66049 

Coefficients:
             Estimate Std. Error t value Pr(>|t|)    
(Intercept)  1.878528   0.079583  23.605  < 2e-16 ***
Exam3       -0.007026   0.003755  -1.871   0.0656 .  
Final_score -0.009985   0.001658  -6.021 7.51e-08 ***
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Residual standard error: 0.2253 on 69 degrees of freedom
Multiple R-squared:  0.5931,	Adjusted R-squared:  0.5813 
F-statistic: 50.29 on 2 and 69 DF,  p-value: 3.359e-14

> # Looking at the summary of model3 I found that variable Exam3 is less significant and value of Adjusted R-squared has also reduced when compared to model2
> 
> 
> # Creating Model with variable Final_score
> model4 = lm(`Pass/Fail` ~ Final_score, data = train)
> summary(model4)

Call:
lm(formula = `Pass/Fail` ~ Final_score, data = train)

Residuals:
     Min       1Q   Median       3Q      Max 
-0.38552 -0.15659 -0.03725  0.16526  0.60386 

Coefficients:
             Estimate Std. Error t value Pr(>|t|)    
(Intercept)  1.878089   0.080992  23.189  < 2e-16 ***
Final_score -0.012076   0.001247  -9.682 1.51e-14 ***
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Residual standard error: 0.2293 on 70 degrees of freedom
Multiple R-squared:  0.5725,	Adjusted R-squared:  0.5664 
F-statistic: 93.74 on 1 and 70 DF,  p-value: 1.506e-14

> # Looking at the summary of model4 I found that value of Adjusted R-squared has reduced when compared to model3
> 
> # After check multiple variations of the model, model with highest value of Adjusted R-squared is the first model. So we move ahead with model1
> 
> # Model prediction for Pass/Fail
> Pass.Fail.predictions = predict(model1,test)
> 
> results = cbind(Pass.Fail.predictions,test$`Pass/Fail`)
> colnames(results) = c('Predicted','Actual')
> results = as.data.frame(results)
> head(results)
   Predicted Actual
11  1.120306      1
14  1.040100      1
17  1.016691      1
21  1.535078      2
24  1.257289      1
27  1.038856      1
> 
> plot(results$Actual,results$Predicted)
> 
> # errors can also be calculated as follows
> residuals = results$Actual - results$Predicted
> hist(residuals)
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