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Abstract

SIENA (for Simulation Investigation for Empirical Network Analysis) is a computer pro-
gram that carries out the statistical estimation of models for the evolution of social
networks according to the dynamic actor-oriented model of Snijders (2001, 2005), Snij-
ders et al. (2007), and Snijders et al. (2010a). This is the manual for RSiena, which
also may be called SIENA version 4, a contributed package to the statistical system
R. The manual is based on the earlier manual for SIENA version 3, and also contains
contributions written for that manual by Mark Huisman, Michael Schweinberger, and
Christian Steglich.
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1 General information

SIENA', shorthand for Simulation Investigation for Empirical Network Analysis, is a computer
program that carries out the statistical estimation of models for repeated measures of social
networks according to the dynamic actor-oriented model of Snijders and van Duijn (1997),
Snijders (2001), Snijders et al. (2007), and Snijders et al. (2010a); also see Steglich et al.
(2010). A tutorial for these models is in Snijders et al. (2010b). Some examples are
presented, e.g., in van de Bunt (1999); van de Bunt et al. (1999) and van Duijn et al.
(2003); and Steglich et al. (2006).

A website for SIENA is maintained at http://www.stats.ox.ac.uk/~snijders/siena/ .
At this website (‘publications’ tab) you shall also find references to introductions in various
other languages.

This is a manual for RSiena, which also may be called SIENA version 4.0; the manual is
provisional in the sense that it still is continually being updated. RSiena is a contributed
package for the R statistical system which can be downloaded from
http://cran.r-project.org. For the operation of R, the reader is referred to the corre-
sponding manual. If desired, SIENA can be operated apparently independently of R, as is
explained in Section 2.2.

RSiena was programmed by Ruth Ripley and Krists Boitmanis, in collaboration with
Tom Snijders.

In addition to the ‘official’ R distribution of RSiena, there is an additional distribution
at R-Forge, which is a central platform for the development of R packages offering facilities
for source code management. Sometimes latest versions of RSiena are available at
http://r-forge.r-project.org/R/7group_id=461 before being incorporated into the R
package that can be downloaded from CRAN. In addition, at R-Forge there is a package
RSienaTest which may include additional options that are still in the testing stage.

We are grateful to NIH (National Institutes of Health) for their funding of programming
RSiena. This is done as part of the project Adolescent Peer Social Network Dynamics
and Problem Behavior, funded by NIH (Grant Number 1R01HDO052887-01A2), Principal
Investigator John M. Light (Oregon Research Institute).

For earlier work on SIENA, we are grateful to NWO (Netherlands Organisation for
Scientific Research) for their support to the integrated research program The dynamics of
networks and behavior (project number 401-01-550), the project Statistical methods for the
joint development of individual behavior and peer networks (project number 575-28-012),
the project An open software system for the statistical analysis of social networks (project
number 405-20-20), and to the foundation ProGAMMA, which all contributed to the work
on SIENA.

!This program was first presented at the International Conference for Computer Simulation and the
Social Sciences, Cortona (Italy), September 1997, which originally was scheduled to be held in Siena. See
Snijders and van Duijn (1997).


http://www.stats.ox.ac.uk/~snijders/siena/
http://cran.r-project.org
http://r-forge.r-project.org/R/?group_id=461

Part 1
Minimal Intro

2 Getting started with SIENA

There are two ways of getting started with SIENA: by using the graphical user interface
(GUI) via siena01Gui or by using R commands in the regular R way. As a preliminary, we
start with section 2.1 on data formats. Then we give a minimal cookbook-style introduc-
tion for getting started with SIENA using the graphical user interface via sienaO1Gui. In
Section 2.3 we explain how to run SIENA as the package RSiena from within R. If you are
looking for help with a specific problem, read Section 2.9.

2.1 Data formats

1. Network and covariate files should be text files with a row for each node. The
numbers should be separated by spaces or tabs.

2. An exogenous events file can be given, indicating change of composition of the net-
work in the sense that some actors are not part of the network during all the ob-
servations. This will trigger treatment of such change of composition according to
Huisman and Snijders (2003). This file must have one row for each node. Each
row should be consist of a set of pairs of numbers which indicate the periods during
which the corresponding actor was present. For example,

N R P
S 0w

.5 3
.4 2.33
.4 3
would describe a network with 4 nodes, and 3 observations. Actor 1 is present all

the time, actor 2 joins at time 1.5, actor 3 leaves and time 1.4 then rejoins at time
2.3, actor 4 joins at time 2.4. All intervals are treated as closed.

3. If you use software such as Excel or SPSS to create input files to use with RSiena
on a Mac, try to ensure that you do not create Unicode” files. This is an option in
SPSS, and will depend on the file type with Excel.

More about input data can be found in Section 4.

2Unicode is one of the standards for encoding text, an alternative to ASCII. Unicode formats are
denoted by symbols such as UTF-8 and UCS-2.



2.2 Installation and running the graphical user interface under Windows

1. Install R (most recent version). Note that if this leads to any problems or questions,
R has an extensive list of ‘frequently asked questions’ which may contain adequate
help for you.

Start R, click on Packages and then on Install packages(s).... You will be prompted to
select a mirror for download. Then select the packages xtable, network and RSiena.
(There may be later zipped version of RSiena available on our web site: to install this,
use Install package(s) from local zip files, and select RSiena.zip (with the appropriate
version number in the file name).

If you are using Windows Vista and get an error of denied permission when trying
to install the packages, you may get around this by right-clicking the R icon and
selecting ‘Run as administrator’.

2. If you want to get the latest beta version of RSiena, before installing the packages,
select Packages/Select repositories... and select R-forge. Then install the packages in
the normal way.

3. Start up R from the start menu or by (double-)clicking a shortcut on the taskbar
(or desktop).

4. By right-clicking the shortcut and clicking ‘Properties’ you can change the startup
working directory, given in the ‘Start in’ field. Data files will be searched for in the
first instance in this directory.

5. Load the RSiena package via the menu Packages

6. Type
siena01Gui ()

7. You should see a screen like that shown in Figure 1

Siena01
File

Load new session from Ffile Continue session from File

Data Definition

Group Mame Filename Faormat Period[z] Set Type Selected MissingWalues MorZeroCode MbrOféctors
matrix =] network =
| | | Imatrix §|| | Inetwork §|| |
Add | Remove | Edit |

Save ko file Apply Clear Help

Figure 1: Siena Data Entry Screen



8. If the initial screen appears correctly, then check your working directory or folder.
This is the directory that is opened immediately when clicking the Add button.
Various problems can be avoided by making sure that the working directory is the
directory that also contains the data files and the saved session file (see below)!
You need to have permission to write files in the working directory, and the data
files you want to use need to be in the same directory. To change the directory:

(a) Right click on the shortcut, and select Properties. (if somehow you don’t have
permission to do this, try copying the shortcut and pasting to create another
with fewer restrictions. (This may not work in Windows 7: you may need to
copy it from the visible desktop and then paste it in Windows Explorer in your
personal Desktop area.)) In the Start in: field type the name of the directory in
which you wish to work, i.e., a directory in which you can both read and write
files. Then click OK.

(b) To run the examples, put the session file and the data files in the chosen direc-
tory before starting RSiena.

(c) To use your own data, put that data in the chosen directory before starting
RSiena.

2.2.1 Using the graphical user interface from Mac or Linux

1. Install R (most recent version) as appropriate for your computer.

2. Within R, type
install.packages(" RSiena”)
To use the latest beta version, use
install.packages(" RSiena”, repos="http://R-Forge.R-project.org”)

3. Navigate to the directory RSiena package, (which you can find from within R by
running system.file(package="RSiena")) and find a file called sienascript. Run this
to produce the Siena GUI screen.(You will probably have to change the permissions
first (e.g.
chmod u+x sienascript)).

4. If you want to use the GUI, you need tcl/tk installed. This is an (optional) part of
the R installation on Mac. On Linux, you may need to install Tcl/tk and the extra
Tcl/tk package tktable. On Ubuntu Linux, the following commands will do what is
necessary (perhaps version numbers must be adapted):*

sudo apt-get install tk8.5
sudo apt-get install libtktable2.9

3Thanks to Michael Schweinberger and Krists Boitmanis for supplying these commands.



2.2.2 Running the graphical user interface: more details

Originally RSiena provided access to the GUI interface direct from Windows. This is not
now possible. This section details some helpful notes about starting RSiena within R*.
This is done by starting up R and working with the following commands. Note that R is
case-sensitive, so you must use upper and lower case letters as indicated.
First, set the ‘working directory’ of the R session to the same directory that holds the
data files; for example,
setwd('C:/SienaTest')
(Note the forward slash’, and the quotes are necessary’.) Windows users can use the
Change dir... option on the File menu.
You can use the following commands to make sure the working directory is what you
intend and see which files are included in it:
getwd()
list.files()
Assuming you see the data files, then you can proceed to load the RSiena package, with
the library function:
library(RSiena)
The other packages will be loaded as required, but if you wish to examine them or use
other facilities from them you can load them using:
library(network)
The following command will give a review of the functions that RSiena offers:
library(help=RSiena)
After that, you can use the RSiena GUI. It will ‘launch’ out of the R session.
siena01Gui()
You can monitor the R window for error messages — sometimes they are informative.
When you are done, quit R in the polite way:

q()

(Windows users may quit from the File menu or by closing the window.)

2.2.3 Entering Data.

There are two ways to enter the data.

1. Enter each of your data files using Add.
Fill in the various columns as described in Section 2.2.5.

2. If you have earlier saved the specification of data files, e.g., using Save to file, then
you can use Load new session from File.
This requires a file in the format described at the end of Section 2.2.5; such a file
can be created and read in an editor or spreadsheet program, and it is created in
.csv (comma separated) format by the siena01Gui() when you request Save to file.

4We are grateful to Paul Johnson for supplying these ideas.
®You can use backward ones but they must be doubled: setwd('C:\\SienaTest').
5Single or double, as long as they match.

10



3. If you wish to remove files, use the Remove option rather than blanking out the
entries.

Once you have done this, check that the Format, Period, Type, etc., are correct, and enter
any values which indicate missingness in the Missing Values column. A (minimal) complete
screen is shown in Figure 2. The details of this screen are explained in Section 2.2.5.

Siena01

File:

Load new session from Ffile Continue session from File

Data Definition

Group Mame Filename Farmat Period(z] &

sode MbrOfsc

datal |friendzhip = Aotors network =
datal |fiendship  |tmpda.dat makrix §||2 lﬁctors network jlt‘(es |B 9 1
Add | Remave | Edit |

Save ko file Apply Clear Help

Figure 2: Example of a Completed Data Entry Screen

2.2.4 Running the Estimation Program

1. Click Apply: you will be prompted to save your work. Then you should see the
Model Options screen shown in Figure 3. If this does not happen, then one possible

Siena01
File
Model Options: sienafreshman
Estim, method |0, Unconditional Method of Moments | Initial value of gain parameter 0.2
Mumber of phase 2 subphases |4 jl
™ standard starting value Derivative method
™ sSpecify random seed: Mumber of phase 3 iterations 1000 il
™ Multiple processors:
Effects dependent. variable Estimate | Save ko file | Exit Model Options |
Edit effects {selected variable) | Show included effects {ally | Display Results | Save results | Help |

Figure 3: Model options screen

source of error is that the program cannot find your files; e.g., the files are not in
the working directory (see above) but in a different directory.

If errors occur at this moment and the options screen does not appear, then you can
obtain diagnostic error messages working not through the siena01Gui, but directly

11



within R as described in Section 2.3.1. This will hopefully help you solving this
problem; later on you can then work through the sienaO1Gui again.

2. Select the options you require.

3. Use Edit Effects to choose the effects you wish to include. Note you can edit the effects
for just one dependent variable at a time if you wish by selecting one dependent
variable in ‘Effects dependent variable’.

4. Click Estimate.
5. You should see the SIENA screen of the estimation program.

6. When the program has finished, you should see the results. If not, click Display
Results to see the results. The output file which you will see is stored, with extension
.out in the directory in which you start siena.exe.

7. You may restart your estimation session at a later date using the Continue session
from file on the Data Entry Screen.
The restart needs a saved version of the data, effects and model as R objects. This
will be created automatically when you first enter the Model Options Screen, using
the default effects and model. You may save the current version at any time using
the Save to file button, and will be prompted to do so when you leave this screen.

2.2.5 Details of The Data Entry Screen

Group May be left blank unless you wish to use the multi-group option described in Sec-
tion 11.1. Should not contain embedded blanks.

Name Network files or dyadic covariates should use the same name for each file of the
set. Other files should have unique names, a list of space separated ones for constant
covariates.

File Name Usually entered by using a file selection box, after clicking Add.

Format Only relevant for networks or dyadic covariates. Can be a matrix; a single Pajek
network (.net) (not for two-mode networks); or a Siena network file (an edgelist,
containing three or four columns: (from, to, value, wave (optional)), not yet tested
for dyadic covariates!). By specifying the waves in the fourth column in the Siena
format, one file can be used to contain data for all the waves.

Period(s) Only relevant for networks and dyadic covariates. All other files cover all the rel-
evant periods. Indicates the order of the network and dyadic covariate files. Should
range from 1 to M within each group, where M is the number of time points (waves).
Use multiple numbers separated by spaces for multi-wave Siena network files.

ActorSet If you have more than one set of nodes, use this column to indicate which is
relevant to each file. Should not contain embedded blanks.

12



Type Indicate here what type of data the file contains. Options are:

network (i.e., a one-mode network, which is the usual type)

bipartite (i.e., a two-mode network, which is a network with two node sets, and all
ties are between the first and the second node set)

behavior

constant covariate
changing covariate
constant dyadic covariate
changing dyadic covariate

exogenous event (for changing composition of the actor set)

Selected Yes or No. Files with Yes or blank will be included in the model. Use this field
to remove any networks or behavior variables that are not required in the model.

Missing Values Enter any values which indicate missingness, with spaces between differ-
ent entries.

Nonzero Codes Enter any values which indicate ties, with spaces between different en-
tries.

NbrOfActors For Siena network files, enter the number of actors. For Siena net bipartite
files, enter the two dimensions (number of rows, number of columns) of the network,
separated by a blank space.

The details of the screen can be saved to a session file, from which they can be reloaded.
But you can create a session file directly: it should have columns with exactly the same
names and in exactly the same order as those of the Data Entry screen, and be of any of
the following types:

Extension Type

.CSV Comma separated
.dat or .prn Space delimited
.txt Tab delimited

The root name of this input file will also be the root name of the output file.

2.2.6 Continuing the estimation

1. Below you will see some points about how to evaluate the reliability of the results.
If the convergence of the algorithm is not quite satisfactory but not extremely poor,
then you can continue just by Applying the estimation algorithm again.

2. If the parameter estimates obtained are very poor (not in a reasonable range), then
it usually is best to start again, with a simpler model, and from a standardized
starting value. The latter option must be selected in the Model Options screen.

13



2.3 Using SIENA within R

There are two alternatives, depending on your familiarity with R, treated in Sections 2.3.1
and 2.3.2. Section 2.3.3 explains how to make the step from the use of the GUI to the use
of R commands in the regular R way.

Section 2.4 presents an example of an R script for getting started with RSiena.

2.3.1 For those who are slightly familiar with R
1. Install R.

2. Install (within R) the package RSiena, and possibly network (required to read Pajek
files).

3. Set the working directory of R appropriately (setwd() within Ror via a desktop
shortcut).

4. You can get help by the command
help(RSiena)

This will open a browser window with help information; by clicking on the ‘Index’
link in the bottom line of this window, you get a window with all RSiena commands.
The command

RShowDoc ("RSiena_Manual", package="RSiena")

opens the official RSiena manual.
5. Create a session file using siena01Gui() within R, or using an external program.
6. Then, within R,

(a) Use sienaDataCreateFromSession() to create your data objects.
(b) Use getEffects() to create an effects object.

(c) Use fix() to edit the effects object and select the required effects, by altering
the Include column to TRUE.

(d) Use sienaModelCreate() to create a model object.

(e) Use siena07() to run the estimation procedure.

Basic output will be written to a file. Further output can be obtained by using the
verbose=TRUE option of siena07.

14



2.3.2 For those fully conversant with R
1. Add the package RSiena

2. Get your network data (including dyadic covariates) into matrices, or sparse matrices
of type dgTMatrix. spMatrix() (in package Matrix) is useful to create the latter.

3. Covariate data should be in vectors or matrices.
4. All missing data should be set to NA.

5. Create SIENA objects for each network, behavior variable and covariate, using the
functions sienaNet() (for both networks and behavior variables), coCovar() etc.

6. Create a SIENA data object using SienaDataCreate().
7. Use getEffects() to create an effects object.

8. Use functions such as includeEffects(), setEffect(), and includelnteraction() to further
specify the model.

9. Use sienaModelCreate() to create a model object.
10. Use siena07() to run the estimation procedure.
11. Note that it is possible to use multiple processes in siena07. For details see section 2.6.

12. Also note the availability of the parameter prevAns to reuse estimates and derivatives
from a previous run with similar effects.

Basic output will be written to a file. Further output can be obtained by using the
verbose=TRUE option of siena07. The scripts on the scripts page of the RSiena website
give many examples of how to use RSiena.

2.3.3 The transition from using the graphical user interface to commands

At some moment, for users who started learning the use of RSiena through the GUI, it
can be desirable to make the transition to using commands in the regular R way. This
will make available more options and integration with other R features. The transition
can easily be made as follows.

After having made at least one estimation run in the GUI (which could be with the
default model specification, without having made any further additions to the model; but
it could also be with a more complicated model), click the button Save to file. You will be
prompted for a file name with extension .RData. Make sure that you do give a non-empty
name before the dot in .RData; for the moment, let us choose the name trans.RData.

Then later in an R session you can load the trans.RData. This can be done in Windows
by selecting File — Load Workspace from the drop down menu, and entering this file name.
It can also be done by entering the command

15



load("trans.RData")

This will make available three objects, for data, model, and effects. What is currently in
your workspace is shown by the command

1s0)

This will probably show that the loaded objects have the names mydata, mymodel, and
myeff. These are the type of objects created by the functions sienaDataCreate, sienaMod-
elCreate, and getEffects, and discussed in the SIENA script in Section 2.4.

Now attach the package RSiena and subsequently ask for the descriptions of these three
objects:

library(RSiena)
mydata

mymodel

myeff

This will give short descriptions and thereby a confirmation of what has been imported
from the GUI session to the regular R session. From here on you can continue and work
with R commands, as in the script, to further specify the model by working on the effects
object, and then estimate the parameters by the siena07 function.

The precise point to continue from here, using the scripts in the next section and
also on the RSiena website, is to use script Rscript02SienaVariableFormat.R, starting with
section D (Defining Effects), part 3 (Adding/removing effects using includeEffects). After
this, you are advised to continue with script Rscript03SienaRunModel.R.

2.4 An example R script for getting started

The best way to get acquainted with RSiena is perhaps going through some existing
scripts. The script below is useful for this purpose. At the ‘RSiena scripts’ page http:
//www.stats.ox.ac.uk/~snijders/siena/siena_scripts.htm of the RSiena website it
is available divided into smaller pieces. The script is written so as to be useful for novice as
well as experienced R users. The ‘RSiena scripts’ page of the RSiena website also contains
some other scripts that may be useful. The appendix of this manual contains a list of
RSiena functions which may be consulted in addition to this script.
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HEHHBHHH R R R
H#i#t#

### ---- RscriptOlDataFormat.R: a script for the introduction to RSiena -------------
#it#
#it# version: January 17, 2012

B s s s s

RscriptOilDataFormat.R is followed by

RScriptSNADescriptives.R, code for descriptive analysis of the data, and
RscriptO2SienaVariableFormat.R, which formats data and specifies the model, and
RscriptO3SienaRunModel.R, which runs the model and estimates parameters
RscriptO4SienaBehaviour.R, which illustrates an example of analysing the
coevolution of networks and behaviour

The entire model fitting is summarised at the end of RscriptSienaRunModel.R
(without comments)

This is an R script for getting started with RSiena, written by

Robin Gauthier, Tom Snijders, Ruth Ripley, Johan Koskinen, and

Paulina Preciado, with some examples borrowed from Christian Steglich.
Lines starting with # are not processed by R but treated as comments.
The script has a lot of explanation of R possibilities that will be
familiar for readers well acquainted with R, and can be skipped by them.

There are various really easy online introductions to R. See, for example

http://wuw.statmethods.net/
http://www.burns-stat.com/pages/Tutor/hints_R_begin.html
http://data.princeton.edu/R/gettingStarted.html
http://wuw.ats.ucla.edu/stat/R/sk/

You can go to any of these sites to learn the basics of R

or refresh your knowledge.

There is a lot of documentation available at
http://cran.xl-mirror.nl/other-docs.html

including some short introductions, handy reference cards,

and introductions in many languages besides English.

Some general points to note:
R is case-sensitive. Be aware of capitalization!

The left-arrow "<-" is very frequently used: it denotes an assignment,
"a <- b" meaning that object a gets the value b.

Often b is a complicated expression that has to be evaluated by R,
and computes a result that then is stored as the object a.

Help within R can be called by typing a question mark and the name of the
function you need help for. For example

?library

will bring up a file titled "loading and listing of packages".

Comments are made at the end of commands after #,

or in lines starting with # telling R to ignore everything beyond it.

H H H HF H H HFHHHHHHEHHHEHHEHHEHHHEHEHHEHEHHEHEHHEHHHEHHHEHHHEHHHEHEHHEH
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That is why everything up to now in this file is on lines starting with #.

This session will be using s50 data which are supposed to be

present in the working directory.

You can get them from
http://wuw.stats.ox.ac.uk/"snijders/siena/siena_datasets.htm

Any command in R is a function, and ends by parentheses

that enclose the arguments of the function,

or enclose nothing if no argument is needed, such as for the function q()

In general the command syntax for calling R’s functions is function(x) where
function is a saved function and x the name of the object to be operated on.

H H H HF HHHHH R H

S - CALLING THE DATA AND PRELIMINARY MANIPULATIONS - #it###it###i#
# The library command loads the packages needed during the session.
library(RSiena)

# Some additional packages are used by RSiena,
# the so-called required packages; these will be loaded automatically.

# You need to have INSTALLED all of them.

7install.packages

# Or click on the tab "Packages", "Install package(s)", then select a CRAN mirror
# (e.g. Bristol if you are in the UK) and finally select from the list

# the package you wish to install.

# Where are you?

getwd ()

# By something like

# setwd(’C:/SienaTest’)

# you can set the directory but note the quotes and forward slash.

# It is also possible to set the directory using the menus if you have them.
# On a windows machine, you can predetermine the working directory

# in the <Properties> of the shortcut to R;

# these are accessible by right-clicking the shortcut.

If you want to set the working directory to for example
"C:\Documents and Settings\johan\My Documents\RSiena_course"
simply copy and paste from windows explorer or type
setwd(’C:/Documents and Settings/johan/My Documents/RSiena_course’)
or
setwd(’C:\\Documents and Settings\\johan\\My Documents\\RSiena_course’)

H o B H H O H

but note that "\" has to be changed; both ’/’ and ’\\’ work!!!
# What is there?

list.files()
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# What is available in RSiena?
?RSiena
# (these are .htlm HELP PAGES)
# At the bottom of this page, when you click on "Index",

a list of all the available functions is shouwn in your browser.
# The same list is shown in the gui (’graphical user interface’) by requesting

**

library(help=RSiena)
# Where is the manual?
RShowDoc ("RSiena_Manual", package="RSiena")

# (Note, however, that it is possible that the Siena website
at http://www.stats.ox.ac.uk/"snijders/siena/ contains a more recent version.)

H*

Each data is named (for example below we name it friend.data.wl)

so that we can call it as an object within R.

If you read an object straight into R, it will treat it as a

dataset, or in R terminology a "data frame".

Here this is not what we want, therefore on reading

we will immediately convert it to a matrix.

R will read in many data formats, the command to read them is read.table.
7read.table

In the help file for read.table, look at the section "Value",

which is there in every help page:

it indicates the class of the object that is produced by the function.

For read.table, the value is a data frame; below we see what this is.

H O H H H H H

If we wished to read a .csv file we would have

used the read.csv command.

The pathnames must have forward slashes, or double backslashes.

If single backslashes are used, one of the error messages will be:
1: ’\R’ is an unrecognized escape in a character string

H O H F O HH O HH

**
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Quick start(Data assignment).

Please make sure the s50 data set is in your working directory.
The data set is on the Siena website ("Data sets" tab) and must be
unzipped in your working directory.

H H H H

friend.data.wl <- as.matrix(read.table("s50-networki.dat"))
friend.data.w2 <- as.matrix(read.table("s50-network2.dat"))
friend.data.w3 <- as.matrix(read.table("s50-network3.dat"))
drink <- as.matrix(read.table("s50-alcohol.dat"))

smoke <- as.matrix(read.table("s50-smoke.dat"))

# Explanation of data structures and formats below
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#IHH R #H - DIFFERENT DATA FORMATS - ########
Hi#H#

### The assignments here involve reading in data to a "data frame"

### data <- read.table("data.dat")

### reads your text file into a "data frame"; check the class of the object "data"
#i > class(data)

#Hi#H# [1] "data.frame"

### If your data is not a ".dat" file, alternative import methods are

#H## ————- ML eSSV e

##t# data <- read.table("c:/data.csv", header=TRUE,

H#itH sep=",", row.names="iden")

### -——— ".csy"
#i#t# data <- read.csv("data.csv",header=T)

### ---—- ".spss" -——---———- S
#Hit# library(foreign)

#Hit# data <- read.spss("c:/data.spss")

### ———— ".dta" - P
#Hit# library(foreign)

#it# data <- read.dta("c:/data.dta")

#it#

iz

A - FROM DATA FRAME TO MATRIX - ###HHEHEHEHEHEHEEEHEEHEEREEEHEE
#iH#
### ---- Data frame ------- - -—= -—= -
### The data frame is like a spreadsheet of cases by variables,
### where the variables are the columns, and these have the names
#it# names( data )
### a spreadsheet view of a data frame is given by the fix() command
#it# fix( data )
#Hi#H#
### All changes you make in this spreadsheet will be saved automatically,
### so beware.
#Hi#H#
### As an example create two vectors:
height <- c¢( 120, 150, 180, 200, 190, 177, 170, 125, 141, 157 )
weight <- c( 11, 14, 17, 18, 17, 18, 11, 12, 10, 15 )
### The function c() combines its argument into a vector
### (or into a list, but we are not concerned with that possibility now.).
### These two vectors can be collected as variables in a data frame
data <- data.frame( height, weight )
### and look at the results
data
### The columns of a data frame may be extracted using a "$" sign and their names.
### For example:
names( data )
data$height
### Or by "[]1" and column number, e.g.
datal[1]
datal , 1]
datal 1, ]
### If you wish to see the structure of an object, such as data, then request
str(data)
### Objects often have attributes:
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attributes(data)

### ———— Matrix ———---—--————
### A "matrix" is a numeric object ordered like a matrix with dimensions

### ( dim() ) given by the number of rows and columns, e.g.

dim( friend.data.wl )

### If you wish to play around with a copy of the matrix, e.g. having the name "data",
### you can make the copy by the command

data <- friend.data.wl

### The earlier object that we created with the name "data" now has been lost.
### Elements if matrices can be accessed by using square brackets.

### For example, the element of "data" in row 2 and column 3 is given by
datal 2, 3]

### the first three rows of a matrix called data are given by

datal 1:3, ]

### columns 2, 5, and 6 are given by

datal , c( 2, 5, 6) ]

### ---- Converting data frame to matrix -------—-———-------—---——————— - ————
#i#H#
### Most classes can be converted to other classes through "as.typeofclass (0", e.g.
### if "data" would be an object with a matrix-like structure,
### then it could be converted to the class "matrix" by the command

data <- as.matrix( data )

iz

#E R - EXAMPLE FOR ARC LIST - ###########H

#Hi#H#

### From the Siena website you can download the data set arclistdata.dat:

###  http://www.stats.ox.ac.uk/"snijders/siena/arclistdata.dat

### Download this file and save it in your current directory.

ArclList <- read.table( "arclistdata.dat", header=FALSE ) # creates data frame

### Note the capitalization.

### Now ArclList is a data.frame

### (we saw this above in the help file for read.table).

### What are its dimensions?
dim(ArcList)

### You can get an impression of it by looking at the start of the object:
head (ArcList)

### This is a data file in arclist format, with columns:

### sender id, receiver id, value of tie, wave.

### Add names to the columns:

name