R and Rmetrics — Reference Card

R

An (uncomplete) summary of functions
from R’s base installation.

GETTING HELP:

help documentation
? help topic
help.search search system
str object structure
args display arguments
summary object summary
mode mode of an object
type type of an object
attributes attribute list
dim dimension of an object
Is list path
dir show files
methods show S3 methods

DATA INPUT AND OUTPUT:

library load package
require load package
data load data set
scan read data values
write write to a file

read from file
write to file

read.table
write.table

read.csv read csv data
cat print coerced characters
print generic print method
sprintf C style printing

DATA CREATION:

Cc combine data
from:to create sequence
seq generate sequence
rep replicate data
matrix create matrix
array create array
list create list

data.frame create data.frame
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factor encode as factor
cbind combine by columns
rbind combine by rows
unlist flatten lists
as.character convert
as.integer convert
as.numeric convert

DATA SELECTION & MANIPULATIONS:

which._max index of the largest

which.min of the smallest
rev revert elements
sort sort elements
cut devide into intervals
which return indices
choose compute combinations
na.omit omit missing values
na.fail return fail message
unique remove duplicates
table build contingency table
subset return subsets
sample resample randomly

ADVANCED DATA PROCESSING:

apply apply function to margins
lapply to elements of a list
tapply to cells of ragged array

merge merge two data frames
aggregate split into subsets

DATE CLASS:
Date

Represents dates as the number of days
since 1970-01-01, with negative values for
earlier dates. They are always printed fol-
lowing the rules of the current Gregorian
calendar.

Date Class
as.Date convert
Sys.Date current date
Sys.timezone time zone setting
S3 Methods:

print print
summary summary

date + number add
date - number subtract
datel lop date2 logical op

weekdays extract weekdays
months extract months
quarters quarters Q1 to Q4
julian get days since origin
seq regular sequence
cut convert to factor
round round date
trunc truncate Date

Conversion Function:
format.Date string conversion

DATE TIME CLASSES:
POSIXt, POSIXct, POSIXIt

Represent calendar dates and times to the
nearest second.

POSIXt Classes
POSIXct number representation
POSIXIt list representation
as._POSIX[cl]t convert
Sys.time system time
S3 methods:

print print
summary summary
time + number add

subtract
logical op

time - number
timel lop time2

weekdays extract weekdays
months extract months
quarters quarters Q1 to Q4
julian get days since origin
seq regular sequence
cut convert to factor
round round date
trunc truncate date

Conversion Functions:

strptime convert
format format string
strftime format alias
1SOdatetime return POSIXct
1SOdate return POSIXct

NOTE: Rmetrics has its own S4 ‘timeDate
and ‘timeSeries’ classes



MATHEMATICAL FUNCTIONS:

Arithmetic and Relational Operators:
+ - * /N %% %%
< > <= >= ==__I1=_

Mathematical Functions:
sqrt abs sign

sin cos tan

asin acos atan atan2
sinh cosh tanh

asinh acosh atanh
exp log logl0 log2

Distributions:

rnorm rexp rgamma rpois
rweibull rcauchy rbeta

rt rf rchisq rbinom rgeom
rhyper rlogis rlnorm
rnbinom runif rwilcox

Statistical Functions:

min max range sum diff prod
mean median sd var cor

scale round trunc

pmin pmax

cumsum cumprod cummin cummax
union intersect

Complex Arithmetic:
complex Re Im Mod Adj Conj

STRING MANIPULATIONS:

paste concatenate and convert
substr extract substring
strsplit split in substrings
grep search for matches
gsub substitute matches
tolower convert to lower case
toupper to upper case
match positons of matches
pmatch partial matches
nchar number of characters

GRAPHS AND PLOTS:

General Plots:

plot generic plot function
hist histogram plot
densityplot density plot
barplot bar plot
piechart pie chart
boxplot box plot
coplot bivariate plot
pairs bivariate plots
symbols draw symbols

Time Series Plots:
plot.ts time series plot
ts.plot allow different dates

Quantile Plots:
qgnorm normal quantile plot
qgplot quantile-quantile plot

Two Dimensional Plots:
contour contour plot
image image plot

persp perspective plot
heatmap heat map

Low Level Plot Functions:

points add points
lines add lines
text add text to plot
mtext add text in the margin
abline draw a line
rect draw a rectangle
polygon draw a polygon
legend add legend to plot
title add title/subtitle
locator return coordinates

Graphical Parameters:

par set parameters
adj control justification
bg background color
box control box type
cex size of text/symbbols
col select color
font select font type
Ity line type
Iwd line width
mfcol column partitions
mfrow row partitions
pchar symbol type

OPTIMIZATION AND MODELLING:

uniroot search for zero
optimize search for optimum
optim general purpose optimizer
nlm non-linear minimizatoion
nls non-linear least squares
approx interpolation function
smooth.spline spline fit
loess local polynomial fit
lowess scatterplot smoothing
Im linear model fit
Rmetrics
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IMPORT DATA FROM INTERNET: [Al]

Functions to import financial and economic
market data from the Internet.

download.file WWW download
yahool nport Yahoo
keyst at sl nmport KeyStatistics

economagi cl nmport Econonagi ¢
fredl nmport St Louis FED

BASIC STATISTICS: [A2]
INCLUDING ROW/COLUMN STATISTICS

Functions which compute basic statistical
properties. Missing functions in R to calcu-
late skewness and kurtosis are added, a
function which creates a summary statistics,
and functions to calculate column and
statistics.

mean Mean
median Median
std Standard Deviation
var Variance
skewness Skewness
kurtosis Kurtosis

basicStats Basic Statistics

rowst at s Row Statistics
rowMeans Means
r owAvgs Aver ages
rowvar s Vari ances
rowSt devs St andar d Devs
rowSkewness Skewness
rowKurtosis Kurtosi s
r owCunsumns Cunsuns
col Stats Colum Statistics
colMeans Means
col Avgs Aver ages
col Vars Vari ances
col St devs St andar d Devs
col Skewness Skewness
col Kurtosis Kurtosis
col Cunsuns Cunsuns

SOME UTILITY FUNCTIONS: [A3]
BASIC PLOTS AND TABLES

Plotting functions and utilities for the ex-
plorative data analysis of financial and
economic market data using S4 time
series objects from Rmetrics. Included are
also utility functions displaying tables for
characters, plot symbols, and colors.

spl usLi kePl ot Set Paraneters
t sPl ot Tinme Series
hi st Pl ot Hi st ogram
densi tyPl ot Density
| ogpdf Pl ot Log Density
gggaussPI ot Normal Quantil es

scal i ngl awPl ot
circlesPl ot

Scal i ng Law
3D Circles

per spPl ot Per spective
charact er Tabl e Characters
pl ot char act er Tabl e Pl ot Chars
col or Tabl e Show Col ors

GENERALISED-HYPERBOLIC
DISTRIBUTION: [B1]

Functions to compute density, distribution
function, quantile function and to generate



random variates for two special cases of
the generalized hyperbolic distribution:
the hperbolic distribution and the normal
inverse Gaussian distribution.

Generalized Hyperbolic Distribution:

dgh GH Density
pgh Probability
qgh Quantiles
rgh Random Vari at es
Hyperbolic:

dhyp Hyperbolic Density
phyp Probability
ghyp Quantiles
rhyp Random Vari at es
*hyp2 Second Paraneterization
*hyp3 Third Paraneterization
*hyp3 Fourth Paraneterization

Normal Inverse Gaussian:

dni g NI G Density
pnig Probability
gnig Quantiles
rnig Random Vari at es

STABLE DISTRIBUTION: [B2]

Functions to compute density, distribu-
tion function, quantile function and to ge-
nerate random variates from the stable
distribution. Two different algorithms are
used for the symmetric and skewed
distribution.

dsynstb Symmetric Density
psymst b Probability
gsynstb Quantiles
rsymstb Random Vari at es
dst abl e Skewed Density
pst abl e Probability
gst abl e Quantiles
rstabl e Random Vari at es

Par anet eri zati ons: 0, 1, 2
st abl eMode St abl e Mode

MLE ESTIMATES: [B3]
OF DISTRIBUTIONAL PARAMETERS

Maximum likelihood estimators to fit the
parameters of a distribution. Included are
estimators for the Student-t, the hyper-
bolic and the normal inverse Gaussian
distributions.

tFit St udent - t
ghFi t General i zed Hyperbolic
hypFi t Hyperbolic
ni gFit Normal | nverse Gauss

TEST CLASS : [B4]

Class represenatation and methods for
objects of class fHTEST.

Class Representation:
f HTEST S4 cl ass

@al | call

@lat a list
@ est Iist
@itle char act er
@lescri ption character
Methods:
show. f HTEST S4 print method

ONE SAMPLE TESTS: [B5]

Functions of one sample tests mostly for
testing normality of obsevations.

Normal Tests:
nor mal Test
ksnor nTTest

test suite
Kol nogor of - Smi r nov

shapi roTest Shapiro
j arqueber aTest Jar que- Bera
dagoTest D Agostino Test
Functions from the nortest Package:

adTest Ander son-Darl i ng
cvniest Cramer von M ses
lillieTest Lilliefors Test
pchi Test Pear son Test
sf Test Shapiro Franci a

Independence Test:

runsTest Runs Test

TWO SAMPLE TEST: [B6]
Functions for two sample statistical tests.

Distributional Equivalence:
s2Test Kol nogor ov Smi r nov

Difference in Locations:
t Test t Test
kw2t est Kruskal -Vl lis

Difference in Variances:
var f Test variance f Test

Difference in Scales:
ansari Test
bartlett2Test
fligner2Test

Ansari - Bradl ey
Bartlett
Fl igner-Killeen

Correlations:
Pear sonTest
Kendal | Test
Spear manTest

Pearson’ s coeff
Kendal | s tau
spearman’s rho

Distributions:
[dpglansariw Ansari WStatistic

STYLIZED FACTS: [B7]

Functions to plot several stylized facts of
financial and economic time series. This
includes fat tails, autocorrelations, cross-
correlations, long memory behavior, and the
Taylor effect.

Logpdf PI ot | ogarithm c PDF
qqgausPl ot Nor mal Quantiles

scal i ngl awPI ot Scal i ng Law

acf Pl ot Aut ocorrel ation
pacf Pl ot Partial ACF
ccf Pl ot Cross Correlation
| macf Pl ot Long Menory ACF
teffectPl ot Tayl or Effect

ADDITIONAL FUNCTIONS
PART OF THE DEMO SECTION:

Spline Smoothed Density:

dssd Density
pssd Probability
gssd Quantiles
rssd Random Devi at es

Bootstrapped Statistics:

boot Mean Boot st rapped Mean
Data Import:
csvl nport fromCSV files

forecastsl nport forcasts.org
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TIME-DATE CLASS: [C1]
MANAGING DATES AND TIME

Functions for managing date and time around
the globe for any financial center. The con
cept allows for dealing with time zones, day
light saving time and holiday calendars inde-
pendent of the date and time specifications of
the operating system implemented on your
computer. This is an important issue espe-
cially for R running under Microsoft's Win-
dows operating system.

Rul esFi nCent er
Li st Fi nCenter

DST Rul e
Li st Centers

Class Representation:

ti neDat e S4 d ass
@at a PCSI XI't date/tinme Slot
@i m I ength Sl ot

@ or nat format specification
@i nCent er financial center

cal ender atons
sequence
system date/tine

ti meCal endar
ti meSequence
Sys. ti meDat e

Special Time Date Objects:
Ti neLast Dayl nMont h

Ti meNdayOnOr Af t er

Ti meNdayOnOr Bef or e

Ti meNt hNday!| nMont h

Ti neLast Ndayl nMont h

S3 Methods:

is.tineDate test
print print
sunmary sunmary
f or mat f or mat



TIME-DATE CLASS - METHODS: [C2]
METHODS FOR TIME-DATE OBJECTS

Methods for objects of class 'timeDate'. In-
cluded are S3 methods for mathematical

operations and for transformations between

different representations of date/time
objects.

S3 Methods:

[.timeDate subset
+.tineDate add
-.tineDate subtract
Ops. ti meDat e mat h operations
diff.tineDate di fference
di fftinmeDate anot her diff
c.tineDate concat enate
rep.tineDate r epeat
round. ti neDat e round
trunc. tinmeDate truncate
start.tinmeDate first
end. ti neDat e | ast
sort.tineDate sort
rev.tineDate revert

Transformations:

as. character.tinmeDate
as.data.franme.tineDate
as. POSI Xct . ti neDat e
as.POSI XI't.tineDate

j ulian. PCSI Xt
julian.tinmeDate

atons. ti neDat e

nmont hs. ti neDat e

DAYLIGHT SAVING TIME RULES: [C3]

Functions for about 100 cities and regions,
which return the daylight saving time
tables. The functions are:

Adel ai de Al gi ers Amst erdam
Anchor age Andorra At hens
Auckl and

Bahr ai n Bangkok Bei rut
Bel f ast Bel grade Berlin
Bogot aBrati sl ava Bri sbane
Brussel s Bucharest Budapest
BuenosAires

Cairo Cal cutta Caracas
Casabl anca Cayman Chi cago
Copenhagen

Darwi n Denver Detroit
Dubai Dublin Eastern

Edrmont on Frankfurt Hel si nki

HongKong Honol ul u

I ndi anapol i s | stanbul

Jakarta Jerusal em
Johannesbur g

Ki ev Kual aLunpur Kuwai t

Lagos Lisbon Ljubljana London
LosAngel es Luxenbour g

Madrid Manila Mel bourne
Mexi coCity Monaco Mntreal
Moscow

Nai r obi Nassau NewYork Nicosia

Gsl o

Pacific Paris Perth Prague

Ri ga Ri yadh Ronme

Seoul Shanghai Singapore Sofia
St ockhol m Sydney

Tai pei Tallinn Tehran Tokyo
Tuni s

Vaduz Vancouver Vienna Vil nius

War saw W nni peg

Zagreb Zurich

TIME SERIES CLASS: [C4]

Functions and methods dealing with regul-ar
and irregular 'timeSeries' objects. Dates and
times are implemented as 'timeDate' objects.

Included are functions and methods for the

generation and representation of 'timeSeries'

objects, and for mathematical operations.

Class Representation:

timeSeries S4 d ass
@at a matrix slot
@osi tions character
@ or mat char act er
@i nCent er character
@nits character
@itle character
@locunent ati on char act er
seri esData get data

seri esPositions
read. timeSeries

get positions
Spr eadsheet

S3 Methods:

as.tinmeSeries convert
is.tineSeries check
print print
pl ot pl ot
l'i nes i nes
Ops mat h operations
[ i ndexi ng
head head of data
tail tail of data
start first date
end | ast date

Format Conversions:

as. vector convert
as.matrix convert
as. data. fram convert

Math Operations:

appl ySeri es apply
cut Seri es cut
diffSeries di fference
| agSeri es | agged
nmer geSeri es ner ge
returnSeries returns
revSeries revert

HOLIDAY CALENDARS: [C5]
MANAGEMENT OF CALENDAR DATES

easter East er
hol i day hol i days
hol i day. NYSE NYSE hol i days

Conditioned N-Days Dates:

on.or. after get date
on. or. before get date
nt h. of . nday get date

| ast. of . nday get date
ISO-8601 CCYYMMDD Format:

sjulian Julian day counter
sdat e Gregorian date
sday. of . week day of the week
sl eap. year | eap year
print.sdate print nethod

HOLIDAY DATES: [C6]

Functions and methods dealing with holiday
calendars.

Sept uagesi ma Qui nquagesi ma
AshWednesday Pal nSunday
GoodFri day Easter
East er Sunday East er Monday
Rogat i onSunday Ascensi on
Pent ecost Pent ecost Mbnday
Trini tySunday CorpusChristi
Chri st TheKi ng Advent 1st
Advent 2nd Advent 3rd Advent 4t h
Chri st masEve Chri st masDay
Boxi ngDay NewvYear sDay

Sol emi t yOf Mary Epi phany
Present ati onCf Lord

Annunci ati on

Transfigurati onOf Lord
Assunpti onCf Mary

Bi rt hOF Vi r gi nMary

Cel ebrati onOf Hol yCr oss
MassOf Archangel s Al l Saints
Al'l Soul s Labor Day

Switzerland:
CHBer cht ol dsDay
CHSechsel aeut en
CHAscensi on
CHConf eder at i onDay
CHKnabenschi essen

Great Britain:
GBMWay Day
GBBankHol i day
GBSummer BankHol i day
GBM | | eni unDay

Germany:
DEAscensi on
DECor pusChri st
DEGer manUni ty
DEChri st masEve
DENewYear sEve

France:
FRFet DeLaVi ct oi re1945
FRAscensi on
FRBast i | | eDay
FRAssunpti onVi r gi nMary
FRAI | Sai nts
FRAr mi st i ceDay

Italy:
| TEpi phany
| TLi ber ati onDay
| TAssunpti onOf Vi r gi nMary
| TAI'l Saints
| TSt Anr ose
| TI mracul at eConcepti on



United States:
USDecor at i onMenori al Day
USPr esi dent sDay
USNewYear sDay
USI naugur at i onDay
USM_Ki ngsBi rt hday
USLi ncol nsBi rt hday
USWashi ngt onsBi rt hday
USMenor i al Day
US| ndependenceDay
USLabor Day
USCol unbusDay
USEl ect i onDay
USVet er ansDay
USThanksgi vi ngDay
uscChri st masDay
USCPul aski sBi rt hday
USGoodFri day

Canada:
CAVi ct ori aDay
CACanadabay
CACi vi cProvi nci al Hol i day
CALabour Day
CAThanksgi vi ngDay
CaRenenbr anceDay

Japan:
JPNewYear sDay
JPGant an
JPBankHol i dayJan2
JPBankHol i dayJan3
JPCom ngCOF AgeDay
JPSei j i nNoHi
JPNat Foundat i onDay
JPKenkokuKi nenNoHi
JPG eeneryDay JPM dori NoHi
JPConsti t uti onDay
JPKenpouKi nenBi
JPNat i onHol i day
JPKokum nNoKyujitu
JPChi | dr ensDay
JPKodonmoNoHi
JPMar i neDay
JPUn NoHi
JPRespect For TheAgedDay
JPKei r ouNChi
JPAut utmal Equi nox
JPShuubunNoHi
JPHeal t handSpor t sDay
JPTai i kuNoHi
JPNat i onal Cul t ur eDay
JPBunkaNoHi
JPThanksgi vi ngDay
JPKi nr ouKanshaNoHi
JPEnper or sBi rt hday
JPTennouTanj youBi
JPBankHol i dayDec31

FX HIGH FREQUENCY DATA/ [D1]
FILTERING / BUSINESS TIME SCALES
1SO-8601 CCYYMMDDhhmm:

Functions for the management of high fre-
guency financial market time series,
especially for FX series collected from a
Reuters data feed. The collection includes
functions for the management of dates and
times formatted in the 1ISO-8601 string
CCYYMMDDhhmm, functions for filter and

outlier detection of high frequency FX data
records as collected from a Reuters data
feed, and functions which can be used to
calculate log-prices, log-returns, to extract
subsamples, to interpolate in time, to build
business time scales, and to de-seasonalize
and de-volatilize high frequency financial
market data.

xj ulian Julian tinmer
xdat e Gregorian Date/ Tine
xday. of . week day of the week
x| eap. year | eap year
f xdat a. FX Dat a
f xdat a. par ser parser
fxdata.filter filter

fxdata.varnin var mn format

xts. | og take | og
xts.diff di fference
xts. cut cut
xts.interp i nterpol ate
xts. map time map
xts. upsilon Upsilon tinme
xts. dvs de-vol atilization
xt's. dwh day/ week hi st ograns

ADDITIONAL FUNCTIONS
PART OF THE DEMO SECTION:

S3 chron Methods:
print.chron
print.dates
seq. chron

print patch
print patch
sequence net hod

Time/Date Functions:

i s. weekday check for weekdays
i s. weekend for weekend days
i s. bi zday for business days
hol i dayZuri ch Hol i day Cal
sunmary. tineSeries S3 Met hod

3 fSeries

LINEAR TIME SERIES MODELLING: [Al]
AR-ARMA-ARIMA-FRACDIFF MODELS

Functions to model univariate autoregressive
moving average time series processes, in-
cluding time series simulation, parameter
estimation, diagnostic analysis of the fit, and
predictions of future values.

Class Representation:

f ARVA S4 d ass
@all call
@ormul a formul a
@ret hod char act er
@ar anet er list
@lat a data.frane
@it list
@ esi dual s nuneric

@itted. val ues nuneric
@itle character
@lescription character

Simulation and Estimation:
ar maSi m Si mul ati on
ar maFi t Estimati on

fARMA S3-Methods:

pr edi ct f or ecast
print print
pl ot pl ot
sunmary summar y

print.summary

fitted. val ues fitted val ues

resi dual s resi dual s
True ARMA Process:
armaTr ueacf True ACF

ar maRoot s Characteristic Pol

HETEROSKEDASTIC TS MODELING : [A2]
GARCH-APARCH MODELS :

Functions to simulate artificial ARCH time
series processes, to fit the parameters of
univariate time series to ARCH models, to
perform a diagnostic analysis of the fit, and
to predict future values of the time series.

Class Representation:
f GARCH S3 d ass

Simulation and Estimation:

garchSim GARCH Sinulation
garchFi t GARCH Esti mati on
apar chSi m APARCH Si mul ati on
apar chFi t APARCH Esti mati on
fGARCH S3-Methods:

predi ct f orecast
print print
sunmary sunmary

LONG MEMORY MODELLING: [A3]

Functions to investigate the long memory be-
havior time series processes. Included are
functions to simulate fractional Gaussian
noise and fractional ARIMA processes, func-
tions to model true autocorrelations and
spectrum of these processes, and functions
to compute the Hurst exponent by several
different methods.

Fractional Gaussian Noise:
FbnSi m Si mul ati on
from Stochastic |ntegral
from Chol eski Deconposition
usi ng Levinson’s Method
usi ng Whod-chan’s Met hod
usi ng Wavel et Sybt hesis

Fractional Gaussian Noise:
fgnSim Si mul ation
Durbin’s Met hod
Paxon’ s Met hod
Beran’s Met hod



True ACF and Spectrum:

ckFGNO True FGN covari ance
gk FGNO True FGARI MA spectrum
ckFAlI RVAO True FGN covari ance

gk FARI MAO True FARI MA spectrum

Estimation of the Hurst Exponent:

aggvar Fi t Aggr egat ed Var
diffvarFit Di fferenced Var
absval Fi t Absol ute Mnents
hi guchi Fi t Hi guchi's Met hod
pengFi t Peng' s Mret hod
rsFit R/'S Statistic Method
perFit Per i odogr am Met hod
boxper Fi t Boxed Peri odogram
whittl eFit Whittle Estimator

Wavelet Synthesis:

Wavel et Fi t Wavel et Esti mat or

CHAOTIC TIME SERIES: [A4]

Functions to investigate the chaotic be-
havior of time series processes.

henonSi m Henon Map
i kedaSi m | keda Map
| ogi sticSim Logi stic Map
| orentzSim Lorentz Attractor

roesslerSim Roessler Attractor

RANDOM INNOVATION: [A5]
PORTABLE RANDOM GENERATOR

Functions to generate portable random in-
novations. The functions run under R and
SPlus and generates the same sequence
of random numbers. Supported are uni-
form, normal and Student-t distributed
random numbers.

set. | cgseed Set Seed
get. | cgseed Get Seed
runif.lcg Uni form
rnormlcg Nor mal
rt.lcg St udent - t

TIME SERIES TESTS: [B1]

Functions for testing various aspects of
time series, including independence, and
neg-lected nonlinearities.

Tests from ‘tseries’ Package:

bdsTest Br ockDechert Schei nknman
tnnTest Teraesvirta NN test
wnnTest Wiite NN test

UNIT ROOT DISTRIBUTION: [B2]

Functions to compute distribution function
and guantile function for the unit root test
statistics.

puni t r oot
quni troot

Probability
Quantiles

UNIT ROOT TESTS: [B3[

Functions for unit root testing. The family of

tests includes ADF tests based on Baner-jee's

et al. tables and on J.G. McKinnons' numeri-
cal distribution functions. In addition we have
included functions from the ‘urca’ packages.

uni troot Test ADF/ McKi nnon
adf Test ADF Test

Tests from ‘urca’ Package:

ur er sTest El liott-Rot hbg- St ock
ur kpssTest KPSS Stationarity
ur ppTest Phi | i pps-Perron
urspTest Schmi dt - Phi | i pps
ur zaTest Zi vot - Andr ews
HEAVISIDE

AND RELATED FUNCTIONS: [C1]

Functions which compute the Heaviside and
related functions, the sign function, the delta
function, the boxcar function, and the ramp
function.

H Unit Step Function
Si gn Anot her Si gnum
Delta Del ta Function
Boxcar Boxcar Function
Ranp Ramp Functi on

GARCH DISTRIBUTIONS [C2]

SkewNormal Distribution:

Functions to compute density, distribution
function, quantile function and to generate
random variates for the skew normal distri-
bution.

dsnorm Density
psnorm Probability
gsnorm Quantiles
rsnorm Random Devi at es

Skew Student Distribution:

Functions to compute density, distribution
function, quantile function and to generate
random variates for the symmetric and skew
Sudent-t distribution with unit variance.

Normalized Sudent-t:

dst Density
pst Probability
gst Quantiles
rst Random Devi at es

Skew Normalized Sudent-t:

dsst Density
psst Probability
gsst Quantiles
rsst Random Devi at es

Skew Generalized Error Distribution:
Functions to compute density, distribution

function, quantile function and to generate
random variates for the symmetric and skew
generalized error distribution.

GED:

dged Density
pged Probability
gged Quantiles
rged Random Devi at es
Skew GED:

ssged Density
psged Probability
gsged Quantiles
rsged Random Devi at es

GARCH DISTRIBUTION FITS: [C3]

Maximum likelihood estimators to fit the pa-
rameters of a distribution and to compute
basic statistical properties. Included are esti-
mators for the symmetric and skew normal,
the Student-t, and the generalized error di-
stributions.

nor nfi t Normal Fit
snornFi t Skew Normal Fit
gedFi t GED Fit
sged Skew GED Fit
stdFit Sudent-t Fit
sstdFit Skew Sudent-t Fit

ADDITIONAL FUNCTIONS
PART OF THE DEMO SECTION:

APARCH Simulation:
.aparchSim anot her Sim Fun

Distributional Statistics:
absMonent s absol ute Monents

GARCH OX Interface:
gar chOxFi t
print.garchOX

Par aneter Fit
S3 Print Method

pl ot. garchOx S3 Pl ot et hod
OLS Regression Analysis:

as Paraneter Fit
print.OLS S3 Print Method
plot. QLS S3 Pl ot Method
summary. OLS S3 Summary Met hod
Moving Averages:

SVA Si npl e Movi ng Aver age
EVIWA Exponential | y Wei ght ed

Time Series Filter:

hpFilter Hodri ck- Prescott

Additional Trading Indicators:

accel TA Accel eration
adi TA AD | ndi cat or
adosci |l ator TA AD GCscil | ator
bol I'i nger TA Bol I'i nger Bands
chai ki noTA Chai kin Gscillator
chai ki nvTA Chaikin Volatility

gar mankKl assTA Gar man- Kl ass Vol a
macdTA MACD | ndi cat or
medpri ceTA Medi an Price



monment unrA Monment um
nvi TA Negati ve Vol unme | dx
obvTA On Bal ance Vol une
pvTA Posi tive Vol ume |dx
pvtrendTA Pri ce-Vol ume Trend
rocTA Rat e(f Change
rsi TA Rel ative Strength |dx

St ochastic Gsc
Typi cal Price
Wi ghted C ose
WIlianms AD
WIlliams R%

stochasti cTA
typical Price
wcl oseTA
williansadTA
williansrTA
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REGRESSION MODELLING: [AL]
EASY TO USE FUNCTION WRAPPERS

A collection and description of easy to use
functions to perform a univariate regression
analysis from several methods, to analyse
and summarize the fit, and to predict for
new data records. This wrapper was main-
ly build for multivariate financial time series
analysis.

Class Representation:

f REG S4 d ass
@al | cal |
@ormul a formul a
@amly character
@lat a data. franme
@ret hod character
@it l'ist
@itle character
@lescription characte

Estimation:

regFit Fit Paraneters
LM Li near Model i ng
GM Ceneralized LM
PPR Proj ection Pursuit Reg

MARS Miltiv Adap Reg Splines
POLYNMVARS Pol yt ochonmous MARS
NNET Feedf orward Neural Net

fREG S3 Methods:

print print
pl ot. pl ot
sunmary summar y
pr edi ct predi ct
fitted. val ues fitted val ues

resi dual s resi dual s

LINEAR REGRESSION TESTS: [A2]

Functions to test linear regression models,
including tests for higher serial correlations,
for heteroskedasticity, for autocorrelations
of disturbances, for linearity, and functional
relations.

Tests from ‘Im’ package:

bgTest Br eusch- Godf r ey
bpTest Br eusch- Pagan
dwTest Dur bi n- Wat son
gqTest Gol df el d- Quandt
har vTest Harvey- Col | i er
hncTest Har ri son- McCabe

Rai nbow Test
Ransey- Reset

rai nbowTest
reset Test

EQUATIONS MODELLING: [A3]

Based on “systenfit”:

S4: fEQNS Cl ass
eqnsFi t Fit Paraneters
as Ordinary Least Squares
WS Wei ghted Least Squares

SUR Seemi ngly Unrel ated Reg
2SLS  Two- Stage Least Squares
W2SLS Wei ghted Two Stage LS
3SLS Three- Stage LS
WBSLS Wi ghted Three-Stage LS

S3 Methods:

print print
pl ot pl ot
sunmary sunmary
pr edi ct pr edi ct
coef. coefficients
fitted fitted val ues
residual s resi dual s
vcov var-covar matrix
S-Plus Like:

SUR SUR W apper

MATRIX ADDON: [B1]

Functions for matrix arithmetics and linear
algebra. These functions are often useful for
the manipulation of multivariate time series
data.

Matrix Generation:

matri x create matrix
di ag di agonal matrix
triang | ower tridiagonal
Tri ang upper tridiagonal
pascal pascal matrix
col Vec col um vect or
rowec row vect or
as.matrix convert to matrix
is.matrix test for matrix
di mane di nensi on nanes
col nanes| r ownane names
collds|rowd names

Matrix Subsets:

dim matri x di mensi on
ncol nrow col /row nunbers
I ength nunber of elenents
Tt matrix subsets
(Arith) Arithnetic
(Lops) | ogi cal Ops
cbind rbind augnent

Linear Algebra:
det det er m nant
i nv chol 2i nv i nverse

norm norm
rk r ank
tr trace
t transposed
% % pr oduct
%% kron Kr onecker product
nmexp matri x exponenti ation

More Linear Algebra:

chol Chol esky factor
ei gen ei genval ues/vectors
svd si ngul ar val ues
kappa condi ti on nunber
q QR deconposition
sol ve system of LE
backsol ve for upper Triang

f orwardsol ve | ower triang

MISSING VALUES: [B1]
MANIPULATING NA’s

renoveNA Renove NAs
substituteNA Substitute NAs
i nt er pNA I nt erpol ate NAs
knnNA knn | npute Nas

TECHNICAL ANALYSIS: [C1]
TRADING INDICATORS

Functions for the technical analysis of stock
markets. The collection provides a set of the
most common technical indicators.

Utility Functions:

emaTA Exp Moving Average
bi asTA EMA- Bi as
medpri ceTA Medi an Price
typical priceTA Typical Price
wel oseTA Wi ghted C ose
rocTA Rat e of Change
0SCcTA EMA- Gsci | | at or
Oscillators:

nmonTA Monment um
macdTA MACD | ndi cat or
cdsTA MACD Si gnal Line
cdoTA MACD Gsci |l | at or
vohl TA Hi gh/ Low Vol atility
Stochastic Indicators:

f pkTA Fast 9K
f pdTA Fast %D
spdTA Sl ow %O
apdTA Aver aged %D
wpr TA WIliams %R
rsi TA Rel ative Strength

BENCHMARK ANALYSIS: [C2]

Utility and benchmark functions for the ana-
lysis of financial markets. The collection pro-
vides a set of functions for the computation of
returns, for the display of price charts, and for
benchmark measurements.

Ret ur ns
OpenHi ghLowCl ose
Shar pe Ratio

get Returns
ohl cPI ot
shar peRati o



sterling Ratio
max Dr awDown

Sterling Ratio
Maxi mum Dr awdown

ROLLING ANALYSIS: [C3]
Functions to perform a rolling analysis. A

rolling analysis is often required in building
trading models.

rol | Fun Rol i ng Function
rol | Mean Rol I i ng Mean
rol | Var Rol 1i ng Variance
roll Mn Rol 1i ng M ni num
rol | Max Rol | i ng Maxi mum

5 fExtremes

EXPLORATIVE DATA ANALYSIS: [Al]

Functions for explorative data analysis of
extreme values. The tools include plot func-
tions for emprical distributions, quantile
plots, graphs exploring the properties of
exceedences over a threshold, plots for
mean/sum ratio and for the development of
records.

emdPl ot Empirical Distribution

qqPl ot Quantile-Quantile
ggbayesPl ot with Conf Levels
gPl ot exploratory
mePl ot Mean Excess

nxf Pl ot Mean Excess

nr | Pl ot Mean Residual Life
recor dsPl ot Records

ssrecor dsPl ot Subsanpl es
nsrati oPl ot Max/ Sum Rati o
xacf Pl ot Exceedences

PREPROCESSING EXTREME DATA: [A2]

Functions for preprocessing data for
extreme value analysis. Included are tools
to separate data beyond a threshold value,
to compute blockwise data like block
maxima, and to decluster point process
data.

findThreshol d Threshol d Val ues
bl ockMaxi ma Bl ock Maxi ma
deCl uster Decl usters PP

FLUCTUATIONS OF MAXIMA: [B1]
GENERALIZED EXTREME VALUE DIST

Distribution functions used in extreme value
theory. The functions compute density, di-
stribution function, quantile function and ge-
nerate random deviates for the Generalized
Ex-treme Value Distribution, GEV, for the
Frechet, Gumbel, and Weibull distributions.

dgev GEV Distribution
pgev Probability

qgev Quantiles
rgev Random Vari at es

FLUCTUATIONS OF MAXIMA: [B2]
GEV/GUMBEL | MLE/PWM [EVIR

gevSi m Si nul ates GEV
gevFit Fits GEV
Included Models/Methods:

GEVI MLE M. Esti mat or
GUMBEL/ MLE M. Esti nat or
GEV/ PWM Probability
GUMBEL/ PWM Wei ght ed Morent s
S3-Methods:

print.gev Print
pl ot. gev Pl ot
sunmary. gev Sunmary
Plots:

gevrl evel Pl ot Return Level s

ALLOWING FOR GLM [ISMEV] [B3]

gevgl nFi t adds GLM
S3-Methods:

print.gevglm Print
pl ot. gevgl m Pl ot
sunmmary. gevgl m Sunmary
Pl ots:

gevgl npr of Pl ot Profile LLH
gevgl nprof xi Pl ot xi Profile

HILL ESTIMATOR AND [B4]
SHAPE PARAMETER PLOTS

hi I'l Pl ot
shapar Pl ot

Hill"'s Estimator
Shape Paraneters

Included Methods:

Pi ckands VDA Esti mat or
Hill MDA Esti nat or
Decker - Ei nmahl - deHaan MDA

POINT PROCESSES: [C1]
GENERALIZED PARETO DISTRIBUTION

gpdSi m Si mul at es GPD
gpdFi t Fits GPD

Included Models/Methods:
M. Esti nmat or
Probability Wi ghted Mnents

S3-Methods:

print.gpd print
pl ot. gpd pl ot
sunmmary. gpd sunmary
Plots:

gpdPI ot Tail Estinmate
gpdtai | Pl ot Tail Estimate

gpdquant Pl ot
gpdshapePl ot
gpdgPI ot

Hi gh Quantiles
Shape Par anet er
Quantile Estimtes

gpdsfal | Pl ot
gpdri skneasur es

Expect Shortfall
Quantiles

ALLOWING FOR GLM [ISMEV]: [C2]
GENERALIZED PARETO DISTRIBUTION

gpdgl nFi t adds GLM
S3-Methods:

print.gpdgl m Print
pl ot. gpdgl m Pl ot
sunmary. gpdgl m Sunmmary
Plots:

gpdgl mpr of Pl ot Profile LLH
gpdgl npr of xi Pl ot xi Profile

PEAKS OVER THRESHOLD: [C3]
POT MODEL [EVIR]

pot Si m si mul at es POT
pot Fi t fits POT
S3-Methods:

print. pot print
sunmary. pot sumrary

POINT PROCESSES]: [C4]
PP MODEL [ISMEV]

ppFi t Fits Point Process
S3-Methods:

print.pp print
sunmary. pp sunmary
Plot

ppFi trange fits for range

R-LARGEST PEAKS: [C5]
ORDER STATISTICS MODEL [ISMEV]

rlargFit Fits Order Stats
S3-Methods:

print.rlarg Print
summary.rlarg Summary

EXTREMAL INDEX: [D1]
BLOCKS, RMC, AND RUNS METHOD

exi ndexesPl ot
exi ndexPl ot

Theta(1, 2, 3)
Theta(1, 2)

6 fCopulae / 7 fTickdata

8 fOptions

BASICS OF OPTION PRICING: [A1]
ACCORDING TO E. G. HAUG

Functions to valuate plain vanilla options.



Included are functions for the Generalized
Block-Scholes option pricing model, for op-
tions on futures, some utility functions, and
print and summary methods for options.

Distribution Functions:

NDF Normal Distribution
CND Cunul ati ve Nor nmal
CBND Bi vari at e Nor nal

Generalized Black-Scholes Option:
GBSOpt i on Bl ack- Schol es

GBSG eeks G eeks
GBSChar acteristics Report
GBSOpt i on3DPI ot Pl ot
GBSG eeks3DPI ot Pl ot
Bl ackSchol esOpti on Synonynme
S3-Methods:

print.option Print
summary. otion Sumary
Options on Futures:

Bl ack760pt i on Bl ack76

M | tersenSchwartzOption

AMERICAN OPTION BASICS: [A2]

Functions to valuate basic American
options. Approximative formulas for
American calls are given for the Roll,
Geske and Whaley Approximation, for the
Barone-Adesi and Whaley Approximation,
and for the Bjerksund and Stensland
Approximation.

Rol | GeskeWhal eyOpti on
BAWAer i canAppr oxOpt i on

Bar one- Adesi / Wal ey
BSAner i canAppr oxOpti on

Bj er ksund- St ensl and

BINOMIAL TREE OPTION: [A3]

Functions to valuate options in the
framework of the Binomial tree option
approach.

CRRBi nom al TreeQOpti on
Cox- Ross- Rubi nstein
JRBi nomi al TreeOpti on
Jarrod- Rudd Modfication
TI ANBi nomi al TreeOpti on
Ti an Modification
Bi nomi al TreeOpti on
with Cost of Carry Term
Bi nomi al Tr eePl ot Pl ot

EXOTIC OPTIONS: [B1]
MULTIPLE EXERCISES OPTIONS

Functions to valuate multiple exercise
options. Multiple exercises options, as

the name implies, are options whose payoff
is based on multiple exercise dates.

Execut i veSt ockOpti on
Forwar dSt art Opti on

Rat chet Opti on

Ti meSwi t chOpti on

Si mpl eChooser Opti on
Conpl exChooser Opt i on
Opti onOnOpt i on

Hol der Ext endi bl eQpti on
Wit er Ext endi bl eOpti on

EXOTIC OPTIONS: [B2]
MULTIPLE ASSETS OPTIONS

Functions to valuate multiple asset options.
Multiple asset options, as the name implies,
are options whose payoff is based on two (or
more) assets

TwoAsset Correl ati onOpti on
ExchangeOneFor Anot her Opti on
ExchangeOnExchangeQpti on
Eur opeanExchangeQpt i on

Aneri canExchangeOpt i on
TwoRi skyAsset sOpti on

Spr eadAppr oxOpt i on
LookbackOpti ons. R

EXOTIC OPTIONS: [B3]
LOOKBACK OPTIONS

Functions to valuate lookback options. The
payoff from a pathdependent lookback call
(put) depends on the exercise price being set
to the minimum (maximum) asset price
achieved during the life of the option.

Fl oati ngStri keLookbackQpti on

Fi xedStri keLookbackOpti on .
PTFl oati ngStri keLookbackOption .
PTFi xedSt ri keLookbackOpti on

Ext r emeSpr eadOpti on

EXOTIC OPTIONS: [B4]
BARRIER OPTIONS

Functions to valuate barrier options. Bar-
rier options are path-dependent options,
with payoffs that depend on the price of the
underlying asset at expiration and whether
or not the asset price crosses a barrier
during the life of the option.

St andar dBarri er Opti on

Doubl eBarri er Opti on

PTSi ngl eAsset Barri er Opti on
TwoAsset Barri er Opti on
PTTwoAsset Barri er Opti on
LookBarri er Opti on

Di screteBarrierQption

Soft BarrierOption

EXOTIC OPTIONS: [B5]
BINARY OPTIONS

Functions to valuate binary options. Binary
options, also known as digital options, have
discontinuous payoffs. They can be used as
building blocks to develop options with more
complicated payoffs

GapOpti on

CashOr Not hi ngOpti on
TwoAsset CashOr Not hi ngOpt i on
Asset O Not hi ngOpt i on

Super Shar eOpt i on

Bi naryBarrierOption

EXOTIC OPTIONS: [B6]
ASIAN OPTIONS

Functions to valuate Asian options. Asian
options are path-dependent options, with
payoffs that depend on the average price of
the underlying asset or the average exercise
price.

Geonetri cAver ageAsi anOpti on .
Tur nbul | WakemanAsi anAppr oxOpt i on
LevyAsi anAppr oxOpti on

EXOTIC OPTIONS: [B7]
FX TRANSLATED OPTIONS

Functions to valuate currency translated op-
tions. Currency translated options are options
on foreign assets where the payoff is ex-
changed into domestic currency at expiration.

FEI nDonesti cCurrencyOpti on
Quant oOpt i on

Equi t yLi nkedFXOpti on
Takeover FXOpt i on

HESTON-NANDI OPTION PRICING: [C1]
GARCH TIME SERIES ANALYSIS

Functions to model the GARCH(1,1) price
paths which underly Heston and Nandi's
option pricing model.

hngar chSi m Si nul at es
hngar chFi t Fit Process
hngarchSt at s True Monents
S3-Methods:

print. hngarch Print

summary. hngar ch Sumary

HESTON-NANDI OPTION PRICING: [C2]
VALUATION OF OPTIONS

Functions to valuate Heston-Nandi options.
Included are functions to compute the option
price and the delta and gamma sensitivities
for call and put options.

HNGOpt i on Option price
HNGGr eeks G eeks
HNGChar act eri stics Sunmmary

MONTE CARLO OPTION VALUATION: [D1]
LOW DISCREPANCY SEQUENCES

Functions to compute Halton's and Sobol's
low discrepancy sequences, distributed in
form of a uniform or normal distribution.



runi f. pseudo Uni f or m Pseudo

rnorm pseudo Nor mal Pseudo
runi f. halton Uni form Hal t on
rnorm hal t on Nor mal Hal t on
runi f. sobol Uni f or m Sobol
rnor m sobol Nor mal Sobol

MONTE CARLO OPTION
VALUATION: [D2]

Functions to valuate options by Monte
Carlo methods. The functions include
beside the main Monte Carlo Simulator,
example functions to generate Monte Carlo
price paths and to compute Monte Carlo
price payoffs.

Mont eCar | oOpt i on
sobol | nnovati ons
wi ener Pat h
pl ai nvani | | aPayof f
arithmeti cAsi anPayof f

Included Methods:
antithetic valuation

EXPONENTIAL
BROWNIAN MOTION: [E1]

Distributions and related functions which
are useful in the theory of exponential
Brownian motion and Asian option
valuation. The functions compute densities
and probabilities for several distributions. In
addition a function is availalble to compute
numerically first and second derivatives of
a given function.

Distributions:

dl ognorm | og- Normal Density
pl ognorm Probability
dgam Gama Density
pgam Probability
drgam Reci procal - Ganma
prgam Probability
dj ohnson Johnson Type |
pj ohnson Probability
Moments:

mmor m Normal Density
m ognorm | 0og- Nor mal
nT gam Reci procal - Ganma
masi an Asian Option Density

Numerical Derivatives:
derivativ 15/ 2nd Derivative

ERROR, GAMMA AND
RELATED\FUNCTIONS: [E2]

Special mathematical functions including
the error function, the Psi function, the in-
complete Gamma function, the Gamma
function for complex argument, and the
Pochhammer symbol. Furthermore, the
Gamma function the logarithm of the

Gamma function, their first four derivatives,
and the Beta function and the logarithm of

the Beta. These functions are required to

valuate Asian Options based on the theory of

exponential Brownian motion.

erf Error Function
gama* Ganmma Functi on
| gamma* Log- Ganma Functi on
di gamma* 1st Deriv of LogGanma

2nd Derivative
3rd Derivative
4t h Derivative

tri gamma*
t et r aganma*
pent agamma*

bet a* Beta Function
| bet a* Log- Beta Function
Psi Di gamma Functi on
i gama I nconmpl ete Ganma Fct
cganma Conpl ex Gamma Fct
Pochhammer Pochhammer Synbol

CONFLUENT HYPERGEOMETRIC
AND RELATED\FUNCTIONS: [E3]

Special mathematical functions which com-

pute the confluent hypergeometric and related

functions. For example, these functions are
required to valuate Asian Options based on
the theory of exponential Brownian motion

kunmer M CHF of the 1st Kind
kumrer U 2nd Ki nd
whi ttaker M Whittaker's M Fct
whi tt aker W Wi ttaker's W Fct
hermteH Herm te Pol ynomi al

MODIFIED BESSEL FUNCTIONS : [E4]

Special mathematical functions which com-
pute the modified Bessel functions of integer
order of the first and second kind as well as
their derivatives.

Bessel | of the 1st kind
Bessel DI its derivative
Bessel K of the 3nd Kind
Bessel DK its derivative

ADDITIONAL FUNCTIONS
PART OF THE DEMO SECTION:

Trinomial Tree Model:

Trinom al TreeQOpti on

9 fBonds

10 fPortfolio

MULTIVARIATE DISTRINUTION: [Al]

Functions to compute multivariate densities

and probabilities from skew normal and skew

Student-t distribution functions. Further-
more, multivariate random daviates can be
generated, and for multivariate data, the
parameters of the underlying distribution can
be estimated by the maximum log-likelihood
estimation.

Multivariate Skew Normal Distribution:

dmvysnorm Normal Density
pm/snorm Probability
rm/snorm Random Vari at es

Multivariate Skew Studemt-tl Distribution:

dnmvst Normal Density
pnmvst Probability
rmvst Random Vari at es

Parameter Fit:

f W S4 d ass
mvFi t Paraneter Fit
print.fMW S3 Print Method
pl ot. f MW S3 Pl ot Method

sumary. f W S3 Summary Met hod

ASSETS MODELLING: [A2]

Functions which generate multivariate arti-
ficial data sets of assets, which fit the para-
meters to a multivariate normal, skew nor-
mal, or (skew) Student-t distribution and
which compute some benchmark statistics.
In addition a function is provided which al
lows for the selection and clustering of in-
dividual assets from portfolios using hierar-
chical and k-means clustering approaches.

assetsSim Si mul ati on
asset sSel ect Sel ecti on by
.. hcl ust hi erarchical Custers
.. knmeans k- means C uster
f ASSETS S4 d ass
assetsFits Fitting

norm Nor mal Assets
..snorm Skew Nor mal Assets
..st Skew Student-t Assets
assetsStats Statistics
print.fASSETS Print Method
pl ot . f ASSETS Pl ot Met hod

sunmary. f ASSETS  Summary Met hod

DRAWDOWN STATISTICS: [A3]

Functions which compute drawdown sta-
tistics. Included are density, distribution
function, and random generation for the
maximum-drawdown distribution. In ad-
dition the expectation of drawdowns for
Brownian motion can be computed.

Maximum Drawdown Statistics:
maxddSt at s Statistics

Maximum Drawdown Distribution:

drmaxdd Density
pmaxdd Probability
r maxdd Random Vari at es



VALUE-AT-RISK MODELLING: [B1]

Functions to compute Value-at-Risk and
related risk measures for a portfolio of as-
sets. In addition utility functions are avail-
able to compute the maximum loss, to cal-
culate the total return, and to plot a histo-
gram of the total return.

Value-at-Risk Functions:

VaR Portfolio VaR
CVvaRpl us Condi ti onal VaR Pl us
CvaR Condi ti onal VaR

| anbdaCvaR Atomic Split Value

Portfolio Functions:

pf ol i oMaxLoss Maxi mum Loss
pfolioReturn Return Series
pfolioTarget Return Target Ret

pfol i oTar get Ri sk Target Ri sk
pfol i oHi st Hi st ogram

MARKOWITZ PORTFOLIO: [B2]

Functions to investigate the efficient frontier
for a Markowitz portfolio from a given return
series in the mean-variance sense when
short selling is forbidden. Tangency, equal
weigths, and Monte Carlo portfolios can
also be evaluated.

f PFOLI O S4 C ass
portfolioMarkow tz Mar kowi t z
frontierPortfolio Eff.Frontier
nont ecar | oMar kow t z MC Sim
print.fPFOLI O Print Method
pl ot. f PFOLI O Pl ot Met hod

summary. f PFOLIO  Surmmary Met hod

TWO ASSETS PORTFOLIO: [B3]
MARKOWITZ AND CVAR
PORTFOLIOS:

Functions to investigate the efficient frontier
for a two assets portfolio from a given re-
turn series in the mean-variance and CVaR
sense when short selling is forbidden.

Fronti er TwoAsset shvar kowi t z
Fronti er TwoAsset sCvaR

11 fActuar

12 fAgents

*functions are part of R’s base installation.

Diethelm Wurtz
www.rmetrics.org - January 2006
info@rmetrics.org
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