Consider the dataset below: - 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. 
Show the best accuracy score.

INPUT -
msc <- read.csv(file.choose())
msc

#EDA

str(msc)
dim(msc)

#Cleaning the dataset

library(dplyr)

msc = msc %>%
  rename(Exam1 = ï..Exam1)

msc$Grade <- as.factor(msc$Grade)
msc$Pass.fail <- as.factor(msc$Pass.fail)

msc$Pass.fail<-ifelse(msc$Pass.fail=="P",1,0)

#Sampling the dataset

s <- sample(nrow(msc), 0.75*nrow(msc))

msc_tr <- msc[s,]
msc_ts <- msc[-s,]

#1) Determine the grade of the students

library(rpart)
grade <- rpart(Grade~., data = msc_tr, method = "class")

library(rattle)
fancyRpartPlot(grade)

printcp(grade)
plotcp(grade)

grade_prune <- rpart(Grade~., data = msc_tr, method = "class", control = rpart.control(cp=0.05))
fancyRpartPlot(grade_prune)


printcp(grade_prune)
plotcp(grade_prune)

#grade has lower cp

#prediction

grade_p <- predict(grade, msc_ts, type = "class")
grade_p1 <- predict(grade_prune, msc_ts, type = "class")

t=table(msc_ts$Grade, grade_p)
accuracy = sum(diag(t))/sum(t)
accuracy

t1=table(msc_ts$Grade, grade_p1)
accuracy1 = sum(diag(t1))/sum(t1)
accuracy1

#both have same accuracy of 100%

#2) The percentage of marks obtained

marks <- lm(Final_score~.-Pass.fail, data = msc_tr)
summary(marks)

marks_predict <- predict(marks, msc_ts)
marks_predict

#Accuracy

cor(marks_predict, msc_ts$Final_score)^2

marks_predict
percentage <- marks_predict/100
percentage

#Accuracy is 92.05282%

OUTPUT:
 msc <- read.csv(file.choose())
> msc
    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
7        105    20    22   8.0       67.98    B          P
8        120    40    18  16.0       85.09    A          P
9        120    20    30  18.0       82.46    A          P
10       130    45    22  10.5       91.01    A          P
11        90    40    20   7.0       68.86    B          P
12       130    30    28  10.5       87.06    A          P
13       100    30    22   6.5       69.52    B          P
14         0    30    18   0.0       60.00    B          P
15         0    30    18   0.0       60.00    B          P
16        80     0    24   3.0       60.11    B          P
17       105    40    22   6.5       76.10    B          P
18        10     0     0   8.0       12.16    D          F
19       130    35    24   0.0       90.00    A          P
20         0    15    20   7.0       42.86    C          P
21        40    10    14   6.0       30.70    D          F
22        90    15    28   8.5       62.06    B          P
23       110     0    24   9.5       80.62    A          P
24        65     5    24   1.0       41.67    C          P
25        55    15    18   0.0       41.90    C          P
26       100    50    30  11.5       83.99    A          P
27        95    40    24   8.0       73.25    B          P
28         0    10    24   0.0       42.50    C          P
29         0     0    18   0.0       60.00    B          P
30        65    20    20   0.0       50.00    C          P
31       110    25    18   6.0       69.74    B          P
32       130    45    24   8.0       90.79    A          P
33       120    40    30   9.0       87.28    A          P
34        70    20    24   1.0       50.44    C          P
35       130    45    10  16.5       88.38    A          P
36         0     0    18  10.0       58.33    C          P
37         0    25    24   0.0       61.25    B          P
38        50    30    12   4.0       42.11    C          P
39         0    25    16   0.0       51.25    C          P
40        95    20    20   6.0       61.84    B          P
41        40    15    10   2.5       29.61    D          F
42        70     0    18   0.0       55.00    C          P
43         0     0    26   0.0       86.67    A          P
44       100    25    14   9.5       65.13    B          P
45        95    30    30  12.0       73.25    B          P
46         0    25    18   0.0       53.75    C          P
47       100    40    24   0.0       78.10    B          P
48         0     0    16   2.0       37.50    D          F
49         0     0     0   2.0       11.11    D          F
50       130    40    28  16.5       94.08    A          P
51         0     0     0  15.5       86.11    A          P
52         0     0     0   8.0       44.44    C          P
53       105    40    28   9.5       80.04    A          P
54         0     0    16   0.0       53.33    C          P
55       110    25    20   3.0       69.30    B          P
56        60    20    28  10.5       51.97    C          P
57       120    40    30   9.5       87.50    A          P
58       110    35    26  10.0       79.39    B          P
59       110    35    24   8.0       77.63    B          P
60       125    25    24   0.0       82.86    A          P
61       100     0    28   0.0       60.95    B          P
62         0     0     0   2.0       11.11    D          F
63        60     0    24   4.0       38.60    D          F
64       125    30    30  11.5       86.18    A          P
65         0     0    24   0.0       80.00    A          P
66        75    15    16   0.0       50.48    C          P
67         0     0     0   5.0       27.78    D          F
68         0     0     0  10.0       55.56    C          P
69         0    30    16   8.0       55.10    C          P
70        65    15    14  10.5       45.83    C          P
71         0     0     0   2.0       11.11    D          F
72       100    15    28   9.5       66.89    B          P
73        90    35    12   1.0       60.53    B          P
74        60    15    12   5.0       40.35    C          P
75        40    20    16  10.5       37.94    D          F
76       100    35    24   0.0       75.71    B          P
77         0    15    24   0.0       48.75    C          P
78       100    15    20   0.0       64.29    B          P
79       120     0    14   2.0       59.65    C          P
80       110    35    26   8.0       78.51    B          P
81        50    20    20   1.0       39.91    D          F
82         0    25     0   0.0       50.00    C          P
83       120    20    28  10.0       78.07    B          P
84       100    35    24  10.5       74.34    B          P
85         0     0     0   1.0        5.56    D          F
86       115    20    22   0.0       74.76    B          P
87       110    25    18   0.0       72.86    B          P
88         0    20    18   0.0       47.50    C          P
89         0     0     0   2.0       11.11    D          F
90         0    30    24   0.0       67.50    B          P
91       110    25    24   4.0       71.49    B          P
92         0     0     0   6.5       36.11    D          F
93        85    30    20   2.5       60.31    B          P
94         0    30    20  12.5       63.78    B          P
95         0    25    16   0.0       51.25    C          P
96       100    35    20   0.0       73.81    B          P
97         0     0    26   0.0       86.67    A          P
98       100     0     0   4.0       58.43    C          P
99         0    15    28   0.0       18.86    D          F
100       65    25    30  14.5       58.99    C          P
101      105    30    16  11.5       71.27    B          P
102       95    20    20   9.5       63.38    B          P
103      110    10    16   7.5       62.94    B          P
104       90    35    20   5.5       66.01    B          P
> str(msc)
'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" ...
> dim(msc)
[1] 104   7
> 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

Warning message:
package ‘dplyr’ was built under R version 4.0.5 
> msc = msc %>%
+   rename(Exam1 = ï..Exam1)
> msc$Grade <- as.factor(msc$Grade)
> msc$Pass.fail <- as.factor(msc$Pass.fail)
> msc$Pass.fail<-ifelse(msc$Pass.fail=="P",1,0)
> s <- sample(nrow(msc), 0.75*nrow(msc))
> msc_tr <- msc[s,]
> msc_ts <- msc[-s,]
> library(rpart)
Warning message:
package ‘rpart’ was built under R version 4.0.5 
> grade <- rpart(Grade~., data = msc_tr, method = "class")
> library(rattle)
Loading required package: tibble
Loading required package: bitops
Rattle: A free graphical interface for data science with R.
Version 5.4.0 Copyright (c) 2006-2020 Togaware Pty Ltd.
Type 'rattle()' to shake, rattle, and roll your data.

Attaching package: ‘rattle’

The following object is masked _by_ ‘.GlobalEnv’:

    weather

Warning messages:
1: package ‘rattle’ was built under R version 4.0.5 
2: package ‘tibble’ was built under R version 4.0.5 
3: package ‘bitops’ was built under R version 4.0.5 
> fancyRpartPlot(grade)
> printcp(grade)

Classification tree:
rpart(formula = Grade ~ ., data = msc_tr, method = "class")

Variables actually used in tree construction:
[1] Final_score

Root node error: 45/78 = 0.57692

n= 78 

       CP nsplit rel error   xerror
1 0.44444      0   1.00000 1.000000
2 0.28889      1   0.55556 0.555556
3 0.26667      2   0.26667 0.511111
4 0.01000      3   0.00000 0.044444
      xstd
1 0.096962
2 0.091590
3 0.089492
4 0.031021
> plotcp(grade)
> grade_prune <- rpart(Grade~., data = msc_tr, method = "class", control = rpart.control(cp=0.05))
> fancyRpartPlot(grade_prune)
> printcp(grade_prune)

Classification tree:
rpart(formula = Grade ~ ., data = msc_tr, method = "class", control = rpart.control(cp = 0.05))

Variables actually used in tree construction:
[1] Final_score

Root node error: 45/78 = 0.57692

n= 78 

       CP nsplit rel error   xerror
1 0.44444      0   1.00000 1.000000
2 0.28889      1   0.55556 0.555556
3 0.26667      2   0.26667 0.488889
4 0.05000      3   0.00000 0.044444
      xstd
1 0.096962
2 0.091590
3 0.088317
4 0.031021
> plotcp(grade_prune)
> grade_p <- predict(grade, msc_ts, type = "class")
> grade_p1 <- predict(grade_prune, msc_ts, type = "class")
> t=table(msc_ts$Grade, grade_p)
> accuracy = sum(diag(t))/sum(t)
> accuracy
[1] 0.9615385
> t1=table(msc_ts$Grade, grade_p1)
> accuracy1 = sum(diag(t1))/sum(t1)
> accuracy1
[1] 0.9615385
> marks <- lm(Final_score~.-Pass.fail, data = msc_tr)
> summary(marks)

Call:
lm(formula = Final_score ~ . - Pass.fail, data = msc_tr)

Residuals:
    Min      1Q  Median      3Q     Max 
-13.782  -5.330  -0.235   4.368  15.932 

Coefficients:
             Estimate Std. Error
(Intercept)  69.69939    4.01786
Exam1         0.05465    0.02511
Exam2         0.07964    0.07229
Exam3         0.28418    0.11897
Exam4         0.15205    0.20072
GradeB      -14.22582    2.41670
GradeC      -29.21543    2.99361
GradeD      -50.50976    3.87016
            t value Pr(>|t|)    
(Intercept)  17.347  < 2e-16 ***
Exam1         2.176   0.0329 *  
Exam2         1.102   0.2744    
Exam3         2.389   0.0196 *  
Exam4         0.757   0.4513    
GradeB       -5.886 1.24e-07 ***
GradeC       -9.759 1.09e-14 ***
GradeD      -13.051  < 2e-16 ***
---
Signif. codes:  
  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05
  ‘.’ 0.1 ‘ ’ 1

Residual standard error: 6.891 on 70 degrees of freedom
Multiple R-squared:  0.9051,	Adjusted R-squared:  0.8956 
F-statistic: 95.36 on 7 and 70 DF,  p-value: < 2.2e-16

> marks_predict <- predict(marks, msc_ts)
> marks_predict
       6        7        9       10 
69.46733 70.27279 89.11226 88.23590 
      16       30       33       39 
67.12194 51.31250 89.33660 47.02181 
      42       43       51       60 
49.42462 77.08810 72.05611 85.34176 
      66       67       73       75 
50.32407 19.94986 66.74149 29.11172 
      77       79       82       83 
48.49888 51.32442 42.47491 73.10170 
      86       90       94       95 
69.60290 64.68306 65.44692 47.02181 
      99      104 
28.34128 69.69915 
> cor(marks_predict, msc_ts$Final_score)^2
[1] 0.9020038
> marks_predict
       6        7        9       10 
69.46733 70.27279 89.11226 88.23590 
      16       30       33       39 
67.12194 51.31250 89.33660 47.02181 
      42       43       51       60 
49.42462 77.08810 72.05611 85.34176 
      66       67       73       75 
50.32407 19.94986 66.74149 29.11172 
      77       79       82       83 
48.49888 51.32442 42.47491 73.10170 
      86       90       94       95 
69.60290 64.68306 65.44692 47.02181 
      99      104 
28.34128 69.69915 
> percentage <- marks_predict/100
> percentage
        6         7         9        10 
0.6946733 0.7027279 0.8911226 0.8823590 
       16        30        33        39 
0.6712194 0.5131250 0.8933660 0.4702181 
       42        43        51        60 
0.4942462 0.7708810 0.7205611 0.8534176 
       66        67        73        75 
0.5032407 0.1994986 0.6674149 0.2911172 
       77        79        82        83 
0.4849888 0.5132442 0.4247491 0.7310170 
       86        90        94        95 
0.6960290 0.6468306 0.6544692 0.4702181 
       99       104 
0.2834128 0.6969915
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