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Why such package ?

There are so many models in R for g—— Hence, heterogeneity in syntax !!!
Predictive Modeling (aka machine
learning/patter recognition)

obj Class Package predict Function Syntax

Ida MASS predict(obj) (no options needed)

glm stats predict(obj, type = "response”)

gbom gbm predict(obj, type = "response”, n.trees)

mda mda predict(obj, type = "posterior”)

rpart rpart predict(obj, type = "prob")

Weka RWeka predict(obj, type = "probability")
LogitBoost caTools predict(obj, type = "raw"”, nlter)

Generating class probabilities using different packages

Source: Kuhn (2014), useR! 2014



‘.‘ Max Kuhn (2005-2007)

Uniform interface for model training and/or

prediction
Classification And _L'O': Standardize cor_nmon_ tasks (tuning =
: - °—) parameters, variable importance, data splitting
REgression Training, ete.)

the caret package:

@ Increase computational efficiency (parallel
processing)

rzl Among other functions, additional info at:
www .
¢ caret.r-forge.r-project.org

Source: Kuhn (2014), Applied Predictive Modeling in R, useR! 2014


http://topepo.github.io/caret/index.html

‘% caret

() Zachary A. Mayer, Jared E.
M\ Knowles

Making “easy” for the user to

@ combine models to produce
a meta-model with superior

fit than the sub-models

Source: Knowles (2015), Mayer (2013)

—semble

caretList: creates lists of the models
(caret) from the training data

E

caretEnsemble: ensembles models
from caretList via weights (greedy
optimization)

caretStack: uses a caret model to
merge the outputs from several
components via stacking

“

Additional features to interact with
the models (e.g. predict, summary,
plot, etc.)
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Classification and
Prediction Models

1da(Cy)

caret

glm(x)

Source: Knowles (2015), Mayer (2013)

rpart(z)

g: caretList

o—>

ow It works...

4 )
1. rpart
2. lda
3. glm
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‘% caretEnsemble
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P(y;) = fip1 + -+ pn}

RSME, for regression models
AUC, for classification models
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’ caretStack
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P(y)) = f{..}
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Linear or non linear combination
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Q)v CaretEnsemble provides
7% additional tools to analyze
models

Source: Output from R (lIris dataset)
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The following models were ensembled: glm, rpart, gbm

They were weighted:
0.12 0.39 0.49
The resulting RMSE is:

The fit for each individual

method metric

rpart 0.1784955 0.022009/74
gbm 0.1770780 0.02687245

metricsD
glm 0.1790451 0.02851506

0.1745

model on the RMSE is:

Grid of diagnostic plot plus summary output for the ensemble of 3 models
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Comparing EWIs in Literature
and Machine Learning Algorithms on Training Data ROC

Application: predicting dropout
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Source: Knowles (2015)

ROCs for Machine Learning Algorithms Implemented on Training Data
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Summary

~

¢
Caret CaretEnsemble
streamlines the process of provides a handy set of

commands to combine the
predictions of multiple
models

predictive modelling (aka
machine learning)

Ensembles Accuracy

can be as simple as can be increased and overfit
weighted averages or as can be hedged with
complex as a secundary ensembles models

models



