Section 14.3: Script for Boosting in R

Red shows input, black shows output

library(rpart)
library(ada)
#We use as an example the spambase data set, which is divided up into a TRAINing set and a TEST set.
spam.train <- scan("c:/…/spambase.train.txt")

#Read 177886 items

dim(spam.train) <- c(58, 3067)   # 58=number of variables, 3067=number of obs
spam.train.t <- t(spam.train)

dim(spam.train.t),

#[1] 3067   58

spam.train <- spam.train.t

spam.train <- data.frame(spam.train)

xlearn <- spam.train[,1:57]

ylearn <- spam.train[,58]


ylearn <- factor(ylearn)

spam.test <- scan("c:/…/spambase.test.txt")

#Read 88972 items

dim(spam.test) <- c(58, 1534) 
spam.test.t <- t(spam.test)

dim(spam.test.t)

#[1] 1534   58

spam.test <- spam.test.t

spam.test <- data.frame(spam.test)

xtest <- spam.test[,1:57]

ytest <- spam.test[,58]

ytest <- factor(ytest)

dim(xlearn)

#[1] 3067   57

dim(xtest)

#[1] 1534   57

spam.ada <- ada(formula=ylearn~., data=xlearn, loss="exponential", type="discrete", iter=50, max.iter=20)

Call:

ada(ylearn ~ ., data = xlearn, loss = "exponential", type = "discrete", 

    iter = 50, max.iter = 20)

Loss: exponential Method: discrete   Iteration: 50 

Final Confusion Matrix for Data:

          Final Prediction

True value    0      1

            0 1827     33

            1     44 1163

Train Error: 0.025 

Out-Of-Bag Error:  0.034  iteration= 50 

Additional Estimates of number of iterations:

train.err1 train.kap1 

        49         49 

--------------------------------------------------------------------------------

spam.ada <- ada(formula=ylearn~., data=xlearn, test.x=xtest, test.y=ytest, loss="exponential", type="discrete", iter=50, max.iter=20)

Call:

ada(ylearn ~ ., data = xlearn, test.x = xtest, test.y = ytest, 

    loss = "exponential", type = "discrete", iter = 50, max.iter = 20)

Loss: exponential Method: discrete   Iteration: 50 

Final Confusion Matrix for Data:

          Final Prediction

True value        0      1

         0        1827     33

         1            41 1166

Train Error: 0.024 

Out-Of-Bag Error:  0.039  iteration= 50 

Additional Estimates of number of iterations:

train.err1 train.kap1  test.err2  test.kap2 

        42         42              45         45 

spam.ada$model

spam.ada$confusion

spam.ada$iter

spam.ada$fit 

spam.ada$actual

plot(spam.ada, test=TRUE)

spam.ada

 <- ada(formula=ytrain~., data=xtrain, test.x=xtest, test.y=ytest, loss="exponential", type="discrete", iter=500, max.iter=200)

plot(spam.ada, test=TRUE)

spam.ada$confusion

          Final Prediction

True value       0       1

         0       1859       1

         1             2 1205

print(spam.ada)

Call:

ada(ylearn ~ ., data = xlearn, test.x = xtest, test.y = ytest, 

    loss = "exponential", type = "discrete", iter = 500, max.iter = 200)

Loss: exponential Method: discrete   Iteration: 500 

Final Confusion Matrix for Data:

          Final Prediction

True value       0       1

         0       1859       1

         1             2 1205

Train Error: 0.001 

Out-Of-Bag Error:  0.004  iteration= 482 

Additional Estimates of number of iterations:

train.err1 train.kap1  test.err2  test.kap2 

       485        485        203        204 

spam.ada$model$errs

            train.err           train.kap       test.err        test.kap

  [1,] 0.097815455 0.210115025 0.10756193 0.22984299

  [2,] 0.097815455 0.210115025 0.10756193 0.22984299

  [3,] 0.086077600 0.182883132 0.09582790 0.20251898

  [4,] 0.086077600 0.182883132 0.09582790 0.20251898

  [5,] 0.075970003 0.161289274 0.08735332 0.18402375

  [6,] 0.077600261 0.164726139 0.08865711 0.18687812

  [7,] 0.077274209 0.163961528 0.08865711 0.18655526

  [8,] 0.075970003 0.161194245 0.08735332 0.18402375

  [9,] 0.064884252 0.137147103 0.07431551 0.15583874

 [10,] 0.066840561 0.141698033 0.07692308 0.16177096

And so on until …

[495,] 0.001956309 0.004098404 0.04432855 0.09258451

[496,] 0.001956309 0.004098404 0.04432855 0.09258451

[497,] 0.001956309 0.004098404 0.04367666 0.09124905

[498,] 0.001956309 0.004098404 0.04432855 0.09258451

[499,] 0.001956309 0.004098404 0.04367666 0.09124905

[500,] 0.001956309 0.004098404 0.04367666 0.09124905

For stumps:

control <- rpart.control(cp=-1, maxdepth=1, minsplit=0)

spam.ada <- ada(formula=ylearn~., data=xlearn, test.x=xtest, test.y=ytest, loss="exponential", type="discrete", control=control, iter=500, max.iter=200)

plot(spam.ada, test=TRUE)

