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Use of the R library See http://cran.r-project.org/
R is a free software environment for statistical computing and graphics. It compiles
and runs on a wide variety of UNIX platforms, Windows and MacOS. To download
R, please choose your preferred CRAN mirror.

Figure: R Website

The Comprehensive R Archive Network
[Pownload and Install R

[Precompiled binary distributions of the base system ‘Windows and Hkely want one of
[these versions of R-

crax * Dovnload R for Linux

Mirrors . D R for MacOS X

What's pew? * Download R for Windows

‘ask Views

Search [Source Code for all Platforms

meea [Windowws and Mac ant to download inaries listed in the upper box, not the source code. The

R Homepage sources have to be compiled before you can use them. If you do not know what this means, you probably do not want to do it

The R Journal

Software A4 (2012-02-29, Gift-Getting R-2.14.2 tar gz, read what's new in the latest version.

RSowses * Sources of R alpha and beta releases (daily snapshots, created only in time periods before a planned release).

Packages * Daily snapshots of current patched and development versions are avaiable here. Please read about new feafures and bug

Other fixes before fing corresponding feature requests or bug reports.

Documentation * Source code of older versions of R is available here.

FAQs * Contributed extension packages

Contributed
[Questions About ®
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» R is the Rolls Royce of free open source programs for statistical analysis .

» The syntax of the R language is very similar to that of the S language which
underlies S-PLUS. In fact, you can think of R as ‘GNU S’. The main
differences that users familiar with S will notice are (1) objects are not saved
as separate files in a directory but are stored internally; and (2) the packages
available in R are not the same as the libraries available in S-PLUS.

» Rob Hyndman Professor of statistics at Monash University suggests the
following pros and cons of using R for statistical and econometric analysis.

Contact Info: www.ecu.edu.au/research/weel
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Pros:
» Free. Students can have copies at home.

> Portable. Once students invest in learning this program, they can take it with
them and install it again wherever they may end up working.

> Versatile. The software exists for more platforms than virtually any existing
commercial program.

> General. A very large number of statistical/econometric tools are available, so
the software could be used for many (maybe all) subjects

» Cutting-edge. It includes the very latest methods.

> Programmable. It is easy for students to program new methods or develop
modifications of existing methods.

> Matrix language. The R language handles vectors and matrices directly (as do
Gauss, Matlab and Ox). This makes programming much simpler for students
and reinforces the matrix notation used in class.

Contact Info: www.ecu.edu.au/research/weel
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> Object-oriented language. Students may take a little time to adjust to the
object-oriented way of thinking, but it simplifies things greatly. For example,
the plot function and the summary function can be used on all types of data
and fitted models.

» Great graphics.

> Relatively fast.
Cons:

» Command-driven. Although the command line, which is similar to that of the
bash shell, is extremely powerful and easy to use, some students accustomed
to drag-and-drop menu programs may find R awkward to use.

> Missing functions. Some desirable functions have not yet been written. Of
course, it is easy to add such functions yourself.

» Inconsistent syntax. Command syntax is not always consistent between
packages which do similar things.

Contact Info: www.ecu.edu.au/research/weel
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R functionality is based around the concept of “packages". A package is a
collection of functions to carry out certain tasks (rather like Gauss modules or
Matlab toolboxes). For example, the nls package does nonlinear regression, the ts
package contains a variety of time-series functions, and so on. The base packages
are automatically available with a default installation. Contributed packages, on
the other hand, need to be installed individually. One can obtain these packages
by following the download link on the R home page.

Contact Info: www.ecu.edu.au/research/weel
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By its very nature, R is a dynamic, evolving computing environment, and
packages are continuing to be written at a rapid rate. Very often, the capabilities
of two or more packages overlap. For example, both the tseries and ts packages
provide procedures for fitting ARMA models.

R is a powerful and well-written open-source statistical software package.

Contact Info: www.ecu.edu.au/research/weel
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R can be obtained from a variety of CRAN mirror sites located around the globe.
There are 3 here in Australia.

Figure: Cran Mirrors

Contact Info: www.ecu.edu.au/research/weel
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Ruey S. Tsay Teaching Page
This page has teaching and bock materials.

Books:

-

. A Course in Time Series Analysis (ed. Pena, Tiao, & Tsay)
Wiley, 2001, ISBN: 0-471-36164-X

[

. Analysis of Financial Time Series , Wiley, 2002
ISBN: 0-471-41544-8

w

. Analysis of Financial Time Series. Second Edition, Wiley, 2005
ISBN: 0-471-69074-0

S

. Analysis of Financial Time Series. Third Edition, Wiley, 2010.
ISBN: 0-470-41435-9; 10-digits: 978-0470414354

5. An Introduction to Analysis of Financial Data with R, Wiley 2012
Courses:

Autumn Quarter 2008:

1) Business 41910: Time Series Analysis for Forecasting and Model Building
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HOME | MATHEMATICS & STATISTICS | APPLIED PROBABILITY & STATISTICS / STATISTICS FOR FINANCE, BUSINESS & ECONOMICS /

An Introduction to Analysis of Financial Data with R

An Introduction to Analysis of Financial Data with R

Evaluation Co|
Wiley’s Series in - Ruev 8. Tsay Py
OBABILITY AND STATISTICS [ T0AA!
GUUCHUAVUEEE 1SBN: 978-0-470-89081-3 L’L::‘:Jg;ﬁclgﬂ‘/ foﬂ_v ;‘hel:tl:\l
evaluation copy 3
Hardcover

420 pages
November 2012

RELATED SUBJECTS

* Statistics for Social Sciences

* Survival Analysis To reuse content from this title

AUD $155.00/ NZD $180.00 = Add to Cart.

emence ¥ Request Permissions
- Econometric & Statistical i lemerimsas  This price is valid for Australia. Change location o view local
Methods pricing and availability.
* General Applied Probability &
Statistics
* Environmental Statistics & oot
Emitonmetrics Description Joble of
* Applied Probability &
Statistics Madels. This book provides a and to financial models and
their applications in modeling and predicting financial time series data. It emphasizes empirical financial data and
RELATED TITLES focuses on real-world examples. Following this approach, readers will master key aspects of financial time series,

including volatiity modeling, neural network applications, market microstructure, and high-frequency financial data.
d

o SPlus an are used throughout the book in order to highlight accurate
More From This Series and graphical of financial data. Exercises are included in order o provde readers with
Stochastic Geometry and its more opportunities to put the models and methods into everyday practice. The tools provided in the text aid readers
Applications 3e in developing a deper undsrstanding of financial markets through firsthand experience in working with financial data,
by Professor Dietrich Stoyan, Dr Wilfrid most importantly without needless computation

S.Kendall, Dr Sung Nok Chiu, Joseph

Contact Info: www.ecu.edu.au/research/weel
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R/Finance 2012: Applied Finance with R

May 11 & 12, Chicago, IL, USA

F{E VO LUTION MS-Computational Finance

ANALYTICS AT UNIVERSITY of WASHINGTON

[ agenda _register

Google 1emnica  @hOpenGamma [INETIEH @I #HTickDATA

Accataring Guant Research & Traging

> home(2012)
The 2012 conference will build upon the success of the three previous events. We

The fourth annual Rifinance conference for applied finance using R, the premier free | expect inited keynots lectures by.
sofware system for staistical computaton and graphics. will be 1eld tis spring in
Chicago, 1L USA on Friday May 1 and Saterday May 1 3 ay ~ Blain Hul,
Contosnce wil cover poiale managemen.lime senes analys adhencad fok o 2 Pl Gilbert,
igh-performance computing, sconametrics' and mre. Al wil be discussed wihin the + Rub McCulluch and
text of using R as a primary tool for financial risk management. analysis and  Simun Urbanck.
tradin
N plus prescntations of contributed papers, short “lightning atyle™ presentations, and
Wo invto you to oubmit compoto papors or ono pago abtracts (n b of pdf format) | sptional pro conforonco tutoral. |t aloo proconta a uniquo appofunty o Moot
for consideration. Academic and practitioncr proposals related to R arc cncouraged fellow R usera and developers. and a thus provides a chance to discuss the future
i weicamms. cubmieions o ol oo, shbvehaned ghtning tlke ond o o hossed | of A Finence
number of (longer) pre conference seminar sessions.
The inaugural 2009 conference featured keynotes by Patick. Burms, Robert
Presenters are strongly encouraged to provide working R code to accompany the |Grssman. David Kan venker. D Ruppes. remheim. Woerts and
racamatonoapa  Dite Sets Snould Ao, o mace puble To the puroonce of | Ere sven an well 2 n nuth af exceliont presentations The 2010 conference
reproduciilty (hough we resize this may be limisd dus to conracts with data | inlawed i with keynnfes by Rermhart Pia. Ralph Vince, Mait Wi, and Achim
Preference may be given to presenters who have released R packages T | S o (e ey o 5 L e S e

i e i
avel and accommodation grants may be available for selected presenters at the

discretion of the committee. I addition, the conference will award piizes for best | Complete programs of the previous conferences. along with downloadable
5. To be eligible for a best paper award, a submission must be a full paper presentation slides. are available via the links above and below
Extended abstracts, even if a full paper by conference time, are not eligible for a best
paper award The Rifinance 2012 corfersrce is again organized by a local group of R package
authors and communty contributrs, and hosted by the [ntemational Center ot
The submission deadiine was January 31, 2012 Futures and Derivatives [ICFD] at the University of llinois at Chicago. Limited
i Pt

The draft ananda is now availahle a< i infarmation ahout raaistration

Contact Info: www.ecu.edu.au/research/weel
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R version 2.15.1 (2012-0; "Roasted Marshmallows”
Copyright (C) 2012 The R Foundation for Statistical Computing
1SBN 3-900051-07-0

Platform: 1386-pc-mingw32/i386 (32-bit)

Browse For Folder
software end comes wich ABSOLUTELY NO WARRANTY. || (uuce norkingdrectory tos
You are welcome to redistribute it under certain conditiol

Type 'licenss()' or 'licence()’ for distribucion detai

\sers\Dave Documents\Pocuments\seminare esearche
o ) scans

4 )} seminars
R is a collaborative project with many contributors.
Type 'contributers()' for more information and

Natural language support but running in an English local

b ) finclresearchweek

'citavion()' on how to cite R or R packages in publicaviof|

b )| research weekfolder

U researchweek2010
Type 'demo (]! for scme demos, 'help () for on-line help, A ewwes2)
'help.start()' for an HTML browser interface to help. U rw template
Type 'g()' to quit R. Al
Error in loadNamespace (name) there is no package called
During starcup - flarning me

ore saved data in .RData

uy  636PM
= 13092012
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R RGui@2bi) oo
File Edit View Misc Packages

R rconsole

ISBN 3-900051-07-0
Platform: 1386-pc-mingw32/1i386 (32-bit) .

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details. =

Natural language support but running in an English locale

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()' for scme demos, 'help()' for on-line help, or
'help.starc()' for an HIML browser interface to help.

Error in loadNamespace (name) : there is no package called ‘fGarch’
artup - Warning message:

unable to restore saved data in .RData

> local({pkg <~ select.list (sort(.packages(all.available = TRUE)),

+ 1f (nchar (pkg)) library(pkg, character.only=TRUE)})

> local ({pkg <~ select.list (sort(.packages(all.available = TRUE)),

+ if (nchar (pkg)) library(pkg, character.only=TRUE)})

Tuster
codetools
colorspace
compiler
datasets
ig
DSL
foreign
graphics.
grDevices
KemnSmooth
lattice
MASS
Type 'q()' to quit R. Matrix
methods
m
nime
et
numDeriv
parallel
rattle

emdr
RColorBrewer
q

PP
ReppAmadillo

642PM
13/09/2012
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New data set.
Load data set

5v7) m

Datain packages »| flom SPSS data set.

Active data set 4 from Minitab data set.

Manage variables in active data set *| fiom STATA data set

fom Excel, Access or dBase data set.

<
Output Window
> load ("D: /Users/Dave/ seminars/researchieek2012/data. cev")
B! '
Messages
[3] ERROR: bad restore file magic number (file may be corrupted) -- no data loaded b

[4] ERROR: Theze is no active data set. E|
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File
R, Data se
Script Window

il doa set [ View dataset]  Model: | <l actie model>

10ad ("D: /Users/Dave/! 1 12/data.csv")
Dataset <- read.table("D:/Users/Dave/! 12/data.txt”, header=TRUE,
sep="", na.strings="NA", dec=".", strip.white=TRUE)

<

Output Window

> load("D: /Users/Dave/! seminars/researchweek2012/data.cav")

> Dataset <- read.table("D:/Users/Dave/ seminazs, 12/data. txt", head:
+  sep="", na.strings="NA", dec=".", STrip.white=TRUE)

B '
Messages

[4] ERROR: There is no active data set.
[5] NOTE: The dataset Dataset has 2610 zows and 3 columns. E|

AM

855
16/09/2012



ECU RESEARCH WEEK
Knowledge - Insight - Inspiration
17 - 21 September 2012

EDITH COWAN E

File
R, Data se
Script Window

il doa set [ View dataset]  Model: | <l actie model>

10ad ("D: /Users/Dave/! 1 12/data.csv")

Dataset <- read.table("D:/Users/Dave/! 12/data.txt”, header=TRUE,
sep="", na.strings="NA", dec=".", strip.white=TRUE)

summary (Dataset)

<

Output Window

> load("D: /Users/Dave/! seminars/researchweek2012/data.cav")

> Dataset <- read.table("D:/Users/Dave/ seminazs, 12/data. txt", head:
+  sep="", na.strings="NA", dec=".", STrip.white=TRUE)

58200 Rio
2002/09/05: 1 Min. $2700 Min. 1 22.22
2002/09/06: 1 1st Qu.:3707 15t Qu.: 32.33
1 Median :4397 Median : 52.7¢
1 Mesn 14430 Mean : 57.04
2002/09/11: 1 3rd Qu.:4929 3rd Qu.: 72.91
2002/09/1. 1 Max. 16829 Max. $123.12
(Other) 4
B '
Messages

[4] ERROR: There is no active data set.
[5] NOTE: The dataset Dataset has 2610 zows and 3 columns. E|

M

857
16/09/2012
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> FEasy way to calculate common descriptive
Analytics package.

statistics using Performance

» Data has two variables with last 10 year’s prices of S&P/ASX-200 and Rio
Tinto.

Code

#Load the Library
library(PerformanceAnalytics)

# Reading Data from the CSV file

di=read.csv("data.csv",strip.white=TRUE)

#Keeping the data in the workspace

attach(d1)

#Descriptive statistics using Performance Analystics package’s function table.Stats
ti=table.Stats(d1$SP200)

t2=table.Stats(d1$Rio)

#Combining the two tables using Column Bind (cbind)

T=cbind(t1,t2)

# Name the columns

colnames (T)=c("SP200","Rio")

Contact Info: www.ecu.edu.au/research/weel
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SP200 Rio

Observations 2610.00 2610.00
NAs 0.00 0.00

Minimum 2700.40 22.22
Quartile 1 3706.82 32.33
Median 4396.70 58.76
Arithmetic Mean 4429.70 57.04
Geometric Mean 4333.04 51.91
Quartile 3 4928.98 72.91
Maximum 6828.70 123.12

SE Mean 18.18 0.47

LCL Mean (0.95) 4394.04 56.12
UCL Mean (0.95) 4465.35 57.95
Variance 862725.71 567.01

Stdev 928.83 23.81

Skewness 0.35 0.31

Kurtosis -0.39 -0.71

Contact Info: www.ecu.edu.au/research/weel
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Convert prices to percentage log returns
#Prices to returns

n <- nrow(dl)
sp200.ret=100*(log(d1$SP200[2:n]) - log(d1$SP200[1:(n - 1)1))

rio.ret= 100*(log(di$Rio[2:n]) - log(di$Rio[1:(n - 1)1))

#Create new dataset with returns

d2=data.frame(di$Date[2:n],sp200.ret,rio.ret) colnames(d2)=c("date","sp200","rio")
attach(d2)

Plotting Histograms

par (mfrow=c(1,2)) #graphical parameters

#histograms using function of PerformanceAnalytics package
chart.Histogram(sp200,breaks=50,method=c("add.rug") ,main="S&P/ASX-200")
chart.Histogram(rio,breaks=50,method=c("add.rug") ,main="Rio Tinto")

Contact Info: www.ecu.edu.au/research/weel
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S&PIASX-200 Rio Tinto

g |
g
g |
£ 8 g
g g 5
i L 8
g | g
8
S Tl A L °1 : 1L L ] ||
s 5 4 2 0 2 4 5 40 0 ) -0 0 10
Retuns Retuns

Figure: Histograms

Contact Info: www.ecu.edu.au/research/weel
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» CAPM model (Assuming zero risk free rate).

SR:Ot-i-ﬂMR-f—e

» Simple linear regression approach

#linear regression using lm command
fitlr=lm(rio~1+sp200)

#print summary

si=summary (fitlr)

print(s1)

Estimate Std. Error t value Pr(>|t])
(Intercept) 0.0077 0.0343 0.22 0.8224
d2$sp200 1.5409 0.0313 49.28 0.0000

Contact Info: www.ecu.edu.au/research/weel
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> Regression Plot

#simple regression plot
plot(sp200,rio,xlab="8&P/ASX-200", ylab="Rio Tinto",main="Rio~ASX-200",cex=0.75)
abline(coef (fitlr),col=4)

RIO~ASX-200

3

' ' ' ' ' ' ' '
S - -4 3 o B a o

S&P/ASX-200

Contact Info: www.ecu.edu.au/research/weel
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» Financial return distribution is not usually normal (against the most popular
assumption)

» How to visualize this?

> Q-Q Plot

#histograms with Q-Q plots using function of PerformanceAnalytics package
chart.Histogram(sp200,breaks=50,method=c("add.rug","add.qqplot") ,main="S&P/ASX-200") dev.new()
chart.Histogram(rio,breaks=50,method=c("add.rug","add.qgplot") ,main="Rio Tinto")

Contact Info: www.ecu.edu.au/research/weel
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S&PIASX-200

. :
g
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g
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> Package : Quantreg

» Very powerful R package to model Quantile Regression with support for
Linear and Non-Linear Quantile Regression models.

#load package

library(quantreg)

#quantile regression fit
taus=c(0.05,0.25,0.5,0.75,0.95)
fitrq=rq(rio~sp200,tau=taus)
s2=summary (fitrq,se="nid")

Quantiles (Intercept) sp200

0.05 —2.256 1.634
(' 0.00) (' 0.086)

0.25 —0.703 1.505
( 0.03) ( 0.019)

0.50 0.000 1.469
( 0.020) ( o0.017)

0.75 0.730 1.442
( 0.03)
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Plotting Quantile Regression Coefficients.
#plot QR estimates of alpha and beta
plot (fitrq)

(Intercept)

Contact Info: www.ecu.edu.au/research/weel
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Plotting Regression Slopes with a loop

plot(sp200,rio,type="n",ylab="Rio-Tinto",
xlab="ASX-200")
points(sp200,rio,cex=.75,col="darkgray")

abline (Im(rio~sp200),1ty=2,col="red")

for( i in 1:length(taus)){
abline(rq(rio~sp200,tau=taus[i]),col="darkblue",lty=1)

mtext ("Rio Tinto~ASX-200",side=3,cex=0.75)

Contact Info: www.ecu.edu.au/research/weel
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Plotting Regression Slopes with a loop

plot(sp200,rio,type="n",ylab="Rio-Tinto",
xlab="ASX-200")
points(sp200,rio,cex=.75,col="darkgray")
abline (Im(rio~sp200),1ty=2,col="red") -
for( i in 1:length(taus)){
abline(rq(rio~sp200,tau=taus[i]),col="darkblue",lty=1)
}

Rio Tinto~54-200

°

mtext ("Rio Tinto~ASX-200",side=3,cex=0.75)

Rio-Tinto
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Converting data to time series data.
library(timeSeries)

#note that the date should be in R recognizable format (e.g., YYYY-MM-DD) or other pre-processing is
required see help(strptime)

d3=as.timeSeries(d2)

#plotting

plot(d3, main="Timeseries Plot")

Timeseries plot

e WWWWWWWWW
3 A e WWWWWWWW*M

55200

T T T T
20040101 20080101 20080101 20100101 20120101

Time

Contact Info: www.ecu.edu.au/research/weel



ECU RESEARCH WEEK

Knowledge - Insight - Inspiration

17 - 21 September 2012 =
EDITH COWAN

Garch modelling using fGarch Package.
#basic garch fit using fGarch library(fGarch)
fitg=garchFit(~garch(1,1),d3[,1])

summary (fitg) #prints the summary on the R console
#interactive plots for the garch fit

plot (fitg)

The code used till here along with data.csv can be downloaded from my personal

homepage
https://sites.google.com/site/drabhayksingh/codes

Contact Info: www.ecu.edu.au/research/weel
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> Useful webpage to get started https://sites.google.com/site/miningtwitter/home
> Useful R Packages

> twitteR (twitter client for R)
http://cran.r-project.org/web/packages/twitteR/vignettes/twitteR.pdf

» XML (for parsing XML and HTML documents) http://www.omegahat.org/RSXML/

> tm (for text mining) http://tm.r-forge.r-project.org/index.html

> ggplot2 (for cool and elegant graphics) http://had.co.nz/ggplot2/

> stringr (makes string functions simpler and easier to
use)https://github.com/hadley/stringr/blob/master/README.md

> igraph (for graphs and networks) http://igraph.wikidot.com/

» RColorBrewer (for nice color palettes) http://colorbrewer2.org/

» wordcloud (for wordclouds aka tag clouds)

> sentiment (for sentiment analysis)
http://cran.r-project.org/web/packages/sentiment/index.html

» CRAN Task View: Natural Language Processing

http://cran.r-project.org/web/views/NaturalLanguageProcessing.html
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A simple sentiment analysis of Twitter tweets related to carbon tax. Code
obtained from https://sites.google.com/site/miningtwitter/home.

Sentiment Analysis of Tweets
(classification by emotion)
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Figure: Number of tweets based on sentiments
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Sentiment Analysis of Tweets
(classification by polarity)

600~

8
8

polarity

[ negatve

neutral

W positive

number of tweets

200~

| | |
negative neutral positive
polarity categories

Figure: Classification of Tweets by polarity
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Figure: Comparison Word Cloud
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Figure: A simple wordcloud
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Thank You
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