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Data Mining with Rattle and R

Graham Wil liamsH

Australian Tazation Office
Abstract

Data Mining and Analytics have become fundamental tools for any organisation
today. The amount of data being collected, and importantly analysed, is growing rapidly,
and businesses gain competitive advantage through the knowledge they gain from data.
Google, Amazon, eBay/Paypal, and GroupOn are all prime examples of the importance
of the analysis of data. R directly supports or provides access to all of the tools and
technology required for data mining. In this presentation we will discover how to quickly
get started with data mining in R using the Rattle graphical user interface. The basic
algorithms for data mining will be introduced, particularly decision trees and random
forests, and then demonstrated through Rattle. We will then illustrate how to migrate
from using the graphical user interface into using R directly, through the scripts captured
from Rattle.

Keywords: data mining; Rattle; decision tree; random forest

About Lecturer

Professor Graham Williams is a Chinese Academy of Science Senior International
Expert and Visiting Professor, hosted at the Shenzhen Institutes of Advanced Computing,
Chinese Academy of Sciences. He is also the Director and Senior Data Miner for the
Australian Taxation Office, and holds adjunct professorships with the Australian National
University and the University of Canberra. He is an active machine learning researcher
and regularly teaches data mining courses. Graham is author of the Rattle software for
data mining and of the Rattle book published in 2011: “Data Mining with Rattle and R:
The Art of Excavating Knowledge from Data” . Graham has been involved in data mining
projects for clients from government and industry over 25 years. His research contributions
include the development of ensemble learning and hot spots discovery. He is involved

in numerous international artificial intelligence and data mining research activities and

*Email: Graham. Williams@togaware.com
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conferences and has edited a number of books and has authored many academic and
industry papers. He is chair of the Pacific Asia Conference on Knowledge Discovery and

Data Mining (PAKDD), and the Australasian Conference on Data Mining (AusDM).
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Rethinking Data Analysis and Data Analysis Tools

John MaindonaldH

Australian National University
Abstract

The abilities of R and other such software have greatly enlarged the kitbag of tools
that are available for handling of practical statistical analysis. The changes that are
needed to take advantage of these new tools, affecting research and teaching as well as
statistical practice, have proceeded slowly.

Additionally, experience with the new tools feeds back into a demand for even better
tools. Thus some aspects of R and of R packages still reflect, to too large an extent,
approaches from the pre-computer era. This is even more true for the textbooks, even
for the book that I wrote with John Braun!

One large set of changes arises from the ability to handle large simulation and/or
bootstrap calculations. These calculations can take us places where statistical theory is,
on its own, unable to go. The view should be that simulation is the basic tool for determin-
ing sampling distributions. In certain fortunate circumstances, theoretical mathematical
results make the recourse to simulation unnecessary.

I will comment on implications for handling regression. Simulation abilities that
supplement plot.lm() were recently added to the DAAG package. Simulation can provide
an important reality check, also, when there has been some modest amount of model or
variable selection. A further set of issues has to do with the extent to which statistical
learning approaches that make an automatic choice of smoothing parameters may give
misleading results when used with data where there is, for example, spatial dependence.
Here, resampling methods can be a useful recourse. These examples, while important,

are in no way exhaustive.

Keywords: practical statistical analysis; statistical tools; large simulation; regression;

resampling methods

About Lecturer

*Email: jhmaindonald@gmail.com
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Dr John Maindonald is a Visiting Fellow in the Centre for Mathematics and Its Ap-
plications, at the Australian National University. His research interests include Statistical
Computation, Statistical Perspectives on Data Mining, Use of the R system for Practical
Data Analysis, and Research Planning. He has had wide experience in practical data
analysis, in areas ranging from historical wage rate statistics to molecular biology. He is
the lead author of ‘Data Analysis and Graphics Using R: An Example-Based Approach’

, now in its third edition
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displayHTS: a R package for displaying data and

results from high-throughput screening experiments

Xiaohua thmgH
Merck

Abstract

The R package displayHTS implements recently developed methods and figures for
displaying data and hit selection results in high-throughput screening (HTS) experiments.
It generates not only certain useful distinctive graphics such as the plate-well series plot,
plate image and dual-flashlight plot but also other commonly used figures such as volcano
plot and plate correlation plot. These figures are critical for visualizing the data and

displaying important features of HTS data and hit selection results.
Keywords: displayHTS; high-throughput; screening
About Lecturer

Dr. Zhang is the head of Early Development Statistics — Asian Pacific in Merck Re-
search Laboratories. He got his Ph.D. in statistics from Carnegie-Mellon University, PA,
USA. He has worked on data analysis for genome-wide RNAi research and microarrays in
drug discovery and development for various diseases for many years. He and his colleagues
have continuously developed and published novel analytic methods and experimental de-
signs for quality control and hit selection in genome-scale RNAi research in peer-reviewed
journals such as Bioinformatics, Nucleic Acids Research, Cell Host&Microbe, et al. His
book titled “Optimal High-Throughput Screening: Practical Experimental Design and
Data Analysis for Genome-scale RNAi Research” was published by Cambridge University
Press, Cambridge, UK in 2011. He has membership in professional competition commit-
tee, serves in the Editorial Board in multiple peer-reviewed journals, has served as a
referee in many peer-reviewed journals, and has been invited to be an expert evaluator
for grant proposals in both the European Union 7th Framework Programme and USA
NIH Study Section. He has also been invited to give presentations in many international

conferences and seminars in many research universities in both USA and China.

*Emailz xiaohua_zhang@merck.com.


xiaohua_zhang@merck.com

FAEPE R SWIRERSE 18

Julia I8 5H1TitE

i A7
b I8 25 4 A B 5 T

eSS

Julia & — R ETERESN S B MR =, it TR EAS 20 TE O, &
ROEFFINB BBV o 55— FEAG Julia 155 BFEATEL:, DR Julia 15509
FARRRPZEA . B FB N ARIERI C 155 sREUER 7, Jr s A A 1)
AR PREEE N R T2 TR B S A Julia 15 XTI SCRERE T
38 o AR S A L R DR i PR USCR . BRJE, AN Julia BEME B IRSF-S6
OpenBlas H3L Ty ) TAEME .

KEF: Julia ih5; SMNRRREG IMTIHTE; o5

*HIRAE - changyou@iscas.ac.cn


changyou@iscas.ac.cn

19 EREHE R SWILFESF

Web Scraping with R

# 4l
Central South University

HES

The web itself is the world’s largest, public-accessible data source. Knowing how to
scrape data from the web has become one must-have skill, particularly for data hackers.
In this report, you will learn the basic coding strategies and neat tricks for web scraping
with R. While introducing how to retrieve data from the web and parse a variety of
data formats, we will summarize the usage and application scenarios of several useful R
packages. At last but not least, this report emphasizes the suitable exception handling
and parallelization methods, which is crucial for the construction of a robust and high

performance web scraper with R.

XEF: R; web scraping; web crawling

"R - road2stat@gmail.com
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On the ultrahigh dimensional linear discriminant

analysis problem with a diverging number of classes

z izl
Peking University

ES

This paper is concerned with the problem of variable screening for Fisher’s linear
discriminant analysis with a diverging number of classes and an ultrahigh dimensional
predictor. In the presence of a diverging number of classes, the total number of relevant
features may go to infinity at a rate faster than usual. This makes the related statistical
problem much more challenging than the conventional one with a fixed number of classes.
To solve the problem, we propose here a novel pairwise sure independence screening
method for the linear discriminant analysis with an ultrahigh dimensional predictor. The
proposed procedure is directly applicable for the situation with a finite number of classes
and with a diverging number of classes. We further prove that the proposed method enjoys
the strong screening consistency property. Simulation studies are conducted to assess?the
finite sample performance of the proposed procedure. We also demonstrate the proposed
methodology via an empirical analysis of a real-life example on hand-written Chinese

character recognition.
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Data cloning: easy maximum likelihood estimation for
complex models: an application to zero-inflated

responses of Internet ads
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Objective: Predicting click-through behaviors of customers is crucial to resource/in-
formation allocation of online marketing websites. Zero responses frequently generate due
to limited attention from customers and numerous information from suppliers, such as ad-
vertisers. Traditional statistical models such as logistic regression fail when zero responses
are excess. I propose to adapt a Zero-Inflated Poisson (ZIP) regression for customer click-
through behavior prediction. Complex statistical models which captures time tendencies,
individual differences and multilevel data structure is proposed.

Methodology: Data Cloning, first proposed in 2007, is a simple computational
Bayesian method for complex statistical models, especially for generalized linear mixed
models. Data Cloning leads to priordistribution invariant maximum likelihood estima-
tors (MLE) and a simple estimator of asymptotic variance of MLE. R is flexible for
implementing Data Cloning algorithm. The dclone R package contains low level func-
tions for implementing Data Cloning algorithm with support for JAGS, WinBUGS and
OpenBUGS. Tt is also convenient and practical to code Data Cloning algorithm in R.

XK$#F: Data Cloning; dclone R Package; Zero-Inflated Poisson Regression; Multilevel
Model; Maximum Likelihood Estimation
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