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R?
* "R is an integrated suite of software facilities for data manipulation, calculation and graphical display.”

» an effective data handling and storage facility

» a suite of operators for calculations on arrays, in particular matrices

» a large, coherent, integrated collection of intermediate tools for data analysis

» graphical facilities for data analysis and display either directly at the computer or on hardcopy

» a well developed, simple and effective programming language which includes conditionals, loops, user defined recursive
functions and input and output facilities



R for machine learning
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« cf) Julia, Go, ...

R vs Python : http://blog.datacamp.com/r-or-python-for-data-analysis/
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public static void main(String args[]){
System.out.printin("Hello, world!");
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Install : R + RStudio

 RE £l o|8YY &+ JEE L2tF = IDE (RStudio: R = Eclipse : Java)

RStudio
File Edit Code View Plots Session Bulld Debug Tools Help
o_' ‘\j' e =l E Project: (None) =
soRuleR » @7 caseS.R» 76 _cassification R_scriptR » @ lablR* ©J]lab3.R = | data » = Environment  History -
ol 4 | 7 Filter &4 [ | (A Import Dataset~ | 3 List =
sepal.Length Sepal.width Petal.Length Petal.Width Species 7} Global Environment =
1 5.1 3.5 1.4 0.2 setosa Data
2 10 30 1.4 0.2 setosa Ddata 150 obs. of 5 variables /|
3 47 32 13 02 setosa @iris 150 obs. of 5 variables ]
4 46 31 15 0.2 setosa
5 50 36 14 0.2 setosa
(3 54 39 1.7 0.4 setosa
7 4.0 34 1.4 0.3 setosa
8 5.0 34 1.5 0.2 setosa
9 4.4 29 1.4 0.2 setosa
10 4.9 31 1.5 0.1 setosa
11 54 37 15 0.2 setosa
12 a8 34 15 02 setosa FE | IS | GED | VRS =0
13 a8 30 14 01 setosa | Export~
14 43 3.0 1.1 0.1 setosa
15 5.8 4.0 1.2 0.2 setosa
16 5.7 4.4 1.5 0.4 setosa <
Showing 1 to 16 of 150 entries
Console ~/R/Rworkspace/ =0
-
R version 3.2.1 (2015-06-18) -- "world-Famous Astronaut" T
Copyright (C) 2015 The R Foundation for Statistical Computing |E
Platform: x86_64-w64-mingw32,/x64 (64-bit) B
R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'Ticence()' for distribution details.
R is a collaborative project with many contributors.
Type ‘contributors()’ for more information and
‘citation()” on how to cite R or R packages in publications.
Type 'demo(d" for some demos, "help()® for on-line help, or
‘help.start()" for an HTML browser interface to help.
Type 'g()’ to quit R.
> iris
sepal.Length sepal.width petal.Length Petal.width species
1 5.1 3.5 1.4 0.2 setosa
2 4.9 3.0 1.4 0.2 setosa
3 4.7 3.2 1.3 0.2 setosa i
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» Data description

» Bank marketing dataset (http://archive.ics.uci.edu/ml/datasets/Bank+Marketing)
- 20N Do ZI| o5 7t OIS 0=otv| flet 552z = HOo|H A
* Input variables: 1 Z49| L{O|, &1, 1t 10 5 167|
* OQutput variable: 7| 0|2 7} &

o AX
_'_":'I_ I L

age Jjob marital | education | default balance housing loan
58 management | married tertiary no 2143 yes no .ee
44 Technician single secondary no 29 yes no
contact | day | month | duration campaign | pdays | previous | poutcome 3%
unknown 5 may 261 1 -1 0 unknown no
L ¢ ° unknown 5 may 151 1 -1 0 unknown no

o C(lassification: 7| 0| & 7t 024 o
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http://archive.ics.uci.edu/ml/datasets/Bank+Marketing
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» Data import
* Simple manipulation
» Exploration

 Classification modeling
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e Training set &

» Classification, Regression2 FAH7IE 0| =55}7|
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» k-nearest neighbors classification
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ROC curve
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False-postive rate (1 — specificity)



How to use package
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OlE Ul o £=Er2 tutorial

e http://blog.datacamp.com/machine-learning-in-r/

» http://blog.datacamp.com/make-histogram-ggplot2/

e https://www.kaggle.com/c/titanic/details/new-getting-started-with-r

» https://www.kaggle.com/c/facial-keypoints-detection/details/getting-started-with-r

 Interactive Learning sites for R
» Datacamp : http://www.datacamp.com

 Code school : http://www.codeschool.com/courses/try-r

e Other websites
e http://www.cyclismo.org/tutorial/R/index.html| : R 7| & &
» http://www.rdatamining.com/ Data Mining &£ 0f| x| &3
e http://caret.r-forge.r-project.org/ 7| 2% 9l DM/ML & 12|



http://blog.datacamp.com/machine-learning-in-r/
http://blog.datacamp.com/make-histogram-ggplot2/
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Dimensionality reduction
o PCA, forward/backward selection...

» Clustering

: : : Unsupervised learning algorithm
» K-means, hierarchical clustering...

» Association rule mining
* Apriori algorithm

e (lassification

» Logistic regression, KNN, naive bayes, classification tree, neural network...

. Prediction Supervised learning algorithm

» Linear regression, KNN, neural network, regression tree...
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» Dummy variable, missing value imputation, outlier removal, normalization ...
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» Data partition
» Feature selection
e Parameter &t7|
* modeling



Other issues

* Novelty detection » Text mining
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* Network analysis » Time series analysis

SSA zero- 1ag Reconstructwn of Forex EUR/USD
1'6'Long term trend
Short term trend
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