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Introduction

This handout accompanies the lab sessions for the workshp ‘Introduction to analysing social
connections and occupational structure’ (12 September 2012, University of Cambridge).

For Stata and R, the step-by-step implementation instructions for each session are largely to be
found within the specific ‘syntax’ files for the relevant sessions (.do and .R files). For Pajek, step-by-
step instructions with screenshots are provided below.

A few sections of this handout are copied from a more extended handout on using data analysis
packages for social science research, produced by Lambert for the DAMES Node workshop
programme (see www.dames.org.uk) and for his course ‘Introduction to multilevel models with
applications’ to the Essex Summer School in Social Science data analysis
(www.staff.stir.ac.uk/paul.lambert/essex summer_school).

General arrangements for the practicals

Unless noted otherwise the data files used are for distribution for this lab session only and should
not be transferred elsewhere. The sources of these files are ultimately avaiable online from
international data providers such as IPUMS-I (https://international.ipums.org/international/), NAPP
(http://www.nappdata.org/napp/) or the UK’s ESDS (www.esds.ac.uk).

You will need to have the relevant packages installed to undertake the relevant exercises (though it
should be possible to use only some of the packages if relevant). Introductory notes on the packages
are included below under ‘lab 1’. Some of the packages and lab exercises have online dependencies
(e.g. they need to use a data file or programme extension which is available online). We have tried
to note the details below, but information may not be comprehensive.

In general terms, the task in the labs is to open up the relevant syntax files, and work your way
through them, digesting the examples shown (and potentially adding your own notes, adjustments
or examples). You'll ordinarily need to have the analytical software open and the relevant tool for
working with a syntax file (e.g. ‘syntax window’ or ‘do file editor’). In addition it will typically also be
helpful to have open some applications to remind you of where the data is stored, and perhaps a
plain text editor allowing you to conveniently open up several other syntax files for purposes of
comparison.

e  When working with Stata a typical view of your desktop might be something like:
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Description: The first two interfaces you can see in this screenshot are respectively the Stata do file
editor (where | write commands and send them to be processed, such as by highlighting the relevant
lines and clicking ‘ctrl-d’); and the main Stata window (here Version 10) which includes the results
page. Note that the syntax file open is a modified (personalised) version of the supplied illustrative
syntax file — the name has been changed so that | can save the original file plus my own version of it
after edits (e.g. with my own comments). Behind the scenes I’ve also got open an ‘Editpadlite’ session
which I’m using to conveniently open up and compare some other sytnax files that | don’t particularly
want in my do file editor itself; I’'ve also got a file manager software open showing the data I’'m
drawing upon (in what Stata will call ‘pathla’); and I've got some Internet Exporer (IE) sessions open
(I’'m looking up the online BHPS documentation, and the Stata listserv, where information on Stata
commands is available).

Materials referred to in the sessions will include:
e data files (copies of survey and other data used);
e sample command files (pre-prepared materials which include programming commands in
the language of the relevant software)
e supplementary ‘macros’ or ‘sub-files’ (further pre-prepared materials featuring
programming commands in relevant languages, usually invoked as a sub-routine within the
main sample command files)

An important point to make is that some of the command files will need to draw upon other files
(e.g. data files) in order to run. To do this, they need to be able to reference the location of the
required files. In most applications, we do this be defining ‘macros’ which point to specific ‘paths’ on
your computer (see also software sections below). For the labs to work successfully, it will be
necessary to ensure that the command file you are trying to run is pointing to the right paths at the
right time. In general, this only requires one specification to be made at the start of the session, for
instance whereby in Stata we define ‘macros’ for the relevant paths. Sometimes however it can be
necessary to edit the full path reference of a particular file in order to be able to access it.



For example, in the text below, we show some Stata (and SPSS) commands which in both cases
define a macro (called ‘path3a’) which gives the directory location of the data file ‘aindresp.dta’ or
‘aindresp.saVv’, so that subsequent commands calling it will go directly to that path:

Stata example comparable SPSS example
global path3a “d:\data\bhps\” define !path3a () “d:\data\bhps\” !enddefine.
use pid asex using $path3a\aindresp.dta, clear get file=!path3a+” aindresp. sav” .
tab asex fre var=asex.

Relevant background: Thinking about workflows

There are very good expositions of the idea of workflows in the social science data analysis process
in, amongst others, Long (2009); Treiman (2009), and Kohler and Kreuter (2008). A workflow in itself
is a representation of a series of tasks which contribute to a project or activity. It can be a useful
exercise to conceptualise a research project as a workflow (with components such as data collection,
data processing, data analysis, report writing). However, when dealing with large scale data, a really
useful contribution is to organise your data and command files that are associated with a projectin a
consistent style that recognises that relevant contributions to the workflow structure.

What does that involve? The issue is that we want to construct a replicable trail of our data oriented
research, which allows us to go all the way from opening the initial data file, to producing the
publication quality graph or statistical results which are our end products. We need the replicable
trail in order to adjust our analysis on the basis of minor changes at any possible stage of the process
(or to be able to transfer a record of our work on to others). However because when dealing with
large-scale and complex data (e.g. on social connections) the trail is long and complex (and not
entirely linear), we can only do this, realistically, if we break down our activities into multiple
separate components.

There are different ways to organise files for these purposes, but a popular and highly effective
approach is to design a ‘master’ syntax command file and a series of ‘sub-files’ which it draws upon.
In this model, the sub-files cover different parts of the research analysis. Personally, my preference
is to construct both the master and sub-files in the principle software package being used, though
Long (2009) notes that creating a documentation master file in a different software (e.g. MS Excel) is
an effective way to record a wider range of activities which span across different software. Here’s an
example of a series of tasks being called upon via a Stata format ‘master’ file:
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(This screenshot shows the Stata master file, and the sub-files which are mostly open within the EditPad editor
- except for a few other files which I've opened in the do file editor. The Stata output file is not visible but is

open behind the scenes).




Here's an example of a project documentation file that might be constructed in Excel:
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Note that the other tabs in the Excel file can be used to show things like author details, context of the analysis,
and last update time. The file also notes some (though not all) dependencies within the workflow — for instance
step 9 requires step 4 to have been take (the macro reads in a plain text data file that was generated in Stata
by do file pre_analysis1.do).

must keep my files well-organised
must keep my files well-organised
must keep my files well-organised

must keep my tiles well-organised

must keep my files well-organised

must keep my files well-organised

must keep my files. ..

In summary, we can’t advise you strongly enough on the value of organising you data files around a
workflow conceptualisation, such as through master and sub-files. Read the opening chapters of
Long (2009), or the other references mentioned above, for more on this theme. We’d encourage you
to look at the workshop materials from the ‘DAMES’ research Node, at www.dames.org.uk, for more
on this topic.




Software alternatives

Many different software packages can be used effectively for applied research using complex data on social
connections. Various packages support the estimation of a wide range of statistical models including
association models, and there are numerous (mostly different) packages which feature techniques for social
network analysis.

In this session we focus upon three packages which bring slightly different contributions to multilevel
modelling.

e Stata is used because it is a popular general purpose package for data management and data analysis
which also includes a substantial range of analysis options for dealing with data on social connections.
Stata is attractive to applied researchers for many reasons, including its good facilities for storing and
summarising estimation results; its support of a wide range of advanced analytical methods which
complement a multilevel analysis (e.g. clustering estimators used in Economics); and its wide range of
data management functions suited to complex data. Stata is proprietory and may be purchased from:
www.stata.com.

e Risused because it is a popular freeware that supports many forms of statistical model estimation,
social network analysis examples, and has various graphical and data construction capabilties. Many
of its facilities are available via extension ‘libraries’ which are usually installed online. R is a difficult
language for social scientists to work effectively with, however, because it brings with it very high
‘overheads’ in its programming requirements, especially for large and complex data. R is available to
install as freeware from: http://www.r-project.org/

e Pajek is used because it is a freely available and popular package for social network analysis, featuring
a wide range of graphical and statistical analysis possibilities. Pajek may be downloaded and installed
as freeware from: http://pajek.imfm.si/doku.php

We should stress that many more packages can be used effectively for the analyses used below. In addition, an
exciting software development in the area being led in the UK is the construction of a generic interface for
specifying and estimating complex statistical models of ‘arbitrary complexity’. These cover most forms of
multilevel models, as well as many other statistical modelling devices. This project is called ‘e-Stat’ and is
expecting to generate it first publicly available resources over the period 2010-2012 (see
http://www.cmm.bristol.ac.uk/research/NCESS-EStat/).




Lab 1: Introduction to the analysis of social connections data

This lab introduces a few examples of datasets on social connections, and provides illustrative
analyses in Stata, R and Pajek.

The work of the Stata and R exercises is done by the corresponding command files, which should
(hopefully) be self-explanatory. To run these exercises, open the relevant files in each package and

work through them:

Labl_stata.do
Lab1l_R.R

We also introduce using Stata and R below.

The Pajek exercises are described through step-by-step instructions, provided below.

S1ata

Background: Introducing Stata

Stata was first developed in 1984 and was originally used mainly in academic research in economics. From
approximately the mid 1990’s its functionalities for social survey data analysis began to filter through to other
social science disciplines, and in the last decade it has displaced SPSS as the most popular intermediate-to-
advanced level statistical analysis package in most academic disciplines which use social survey data (e.g.
sociology, educational research, geography).

Stata is popular for many good reasons. The list of features of Stata that lead me personally to favour this
package above others are:

e |t supports explicit documentation of complex processes through a concise and ‘human readable’
syntax language

e |t supports a wide range of data management functions including many routines useful in complex
survey data which are not readily performed in other packages (e.g. ‘egen’, ‘xtdes’)

e |t supports a very full range of statistical modelling options, including several advanced model
specifications which are not widely available elsewhere

e It has excellent graphics capabilities, supporting the specification and export of publication quality
graphs (in a syntactical, replicable manner)

e |t features very convenient tools for storing the results from multiple models or analyses and
compiling them in summary tables or files (e.g. ‘est store’, ‘statsby’)

e [t can read online data files and run command files and macros from online locations

e |t supports extended add-on programming capabilities, and benefits from a large, constructive
community of user-contributed extensions (see e.g. http://www.stata.com/links/resources3.html )




In pragmatic terms, most users of Stata are reasonably confident programmers, and getting started with the
package does need a little effort in learning about data manipulation and data analysis. This is one reason why
Stata is not yet widely taught in introductory social science courses, though, in the UK for example, it is
increasingly used in intermediate and advanced level teaching (e.g. MSc programmes or Undergraduate social
science programmes with extended statistical components).

A common problem with working with Stata is that many institutions do not have site-level access to the
software, and accordingly many individual researchers don’t have access to the package - Stata is generally
sold as an ‘n-user’ package, which means that an institution buys a specified number of copies at any one time.
Recently however, access to Stata for academic researchers has probably be made easier by the Stata
‘GradPlan’, which allows purchase of personal copies of the package for students and faculty at fairly low price
— see http://www.stata.com/order/new/edu/gradplan.html . Stata also comes in several different forms with
different upper limits on the scale of data it may handle — ‘Small Stata’ is not normally adequate for working
with advanced survey datasets; ‘Intercooled’ Stata (I/C) usually has more than enough capacity to support
social survey research analysis (although, working with a large scale resources you may occasionally hit upper
limits, such as on the number of variables or cases, it is usually possible to find an easy work-around such as by
dropping unnecessary variables); Stata SE and MP offer greater capacity regarding the size of datasets and
faster processing power, but they are more expensive to purchase. To my knowledge, most academic
researchers use Intercooled Stata.

In summary, many users of Stata favour the package not because it offers one particular functionality which
others don’t, but because it offers an integrated set of advanced functionalities covering data management
and data analysis which can’t easily be matched by any other software. For other texts which explain the
strengths and attractions of Stata, see for example Treiman (2009).

The steps below give you some relevant instructions on working with Stata for the purposes of the module
(the examples are mostly from the Practical 1 Stata file). Many online resources on Stata are available, in
particular we highlight:

e  UCLA’s ATS pages: http://www.ats.ucla.edu/stat/stata/ (Features a wide range of materials including
videos of using Stata and routines across the range of the package)

e The CMM'’s LEMMA online course: http://www.cmm.bristol.ac.uk/learning-training/course.shtml
(includes detailed descriptions of running basic regression models and of specifying random effects
multilevel models in Stata)

e In the first lab session we point you to an illustrative do file which serves as an introduction to Stata,
available from www.longitudinal.stir.ac.uk
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The very first
thing you
should do at
the start of
every session
it so ask
explicitly to
open the ‘do
file’ editor
with ‘ctrl+8’
or via the
GUL.

Note below

that we can
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editor if you
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(search online
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this).
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Once you’ve
opened a ‘do
file’ you can
begin running
commands by
highlighting
the segments
of the
relevant
command
lines and
clicking
‘ctrl+R’.

(Note that I've
changed the
windows
display to
‘white’
background to
make it easier
to read the
outputs)

The results
are shown in
the results
window. Error
messages are
by default
shown in red
text and lead
to the
termination
of the
sequence of
commands at
that point

(unlike in
SPSS, which
carries on,
disregarding
the error).
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Important: Defining macros for paths. This particular image shows an |mportant component of the start
of every session in the module lab exercises. The lines beginning with ‘global’ are ways of defining
permanent ‘macros’ for the session. The macros serve to define locations on my machine where my files
(e.g. data files) are actually stored. Doing this means that in later commands (e.g. the image below) | can
call on files via their macro folder locations rather than their full path — this aids transferability of work
between machines/locations.
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In the above, the macro which | have called path3b' means that when Stata reads the line:
use $path3b\ghs95.dta, clear
what it reads ‘behind the scenes’ is
use c:\data\lda\ghs95.dta, clear

12



You can also
submit
commands
line by line
through the
command

interface (e.g.

if you don’t
want to log
them in the
do file).
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Note how the ‘review’ window shows lines that were entered through the command window,
but it just shows some programming code for commands run through the do file editor.

Note some of
the features
of the Stata
syntax
language:

You need to ‘clear’ the dataspace to read in a new file, e.g.
use $path3b\ ghs95.dta, clear

You can’t create a new variable with the same name as an existing one —if it’s there already
you need to delete it first, e.g.

drop fem

gen fem=(sex==2)
The ‘capture’ command suppresses potential error messages so is a useful way to make
commands generic

capture drop fem

gen fem=(sex==2)
Using ‘by:’ or ‘if..” within a command can usefully restrict the specifications:

tab nstays if sex==
bysort sex: tab nstays if age >= 20 & age <= 30

The ‘numlabel’ command is a useful way to show both numeric values and categorical labels
compared to the default (labels only), e.g.;

tab ecstaa
numlabel _all, add
tab ecstaa

There’s no requirement for full stops at the end of lines, but a carriage return serves as the
default delimiter, and so we usually use ‘///’ to extend a command over more than one line.

bysort sex: tab nstays ///
if age >= 20 & age <= 60 & ecstaa==
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Extension
routines are
often written
by users and
made
available to
the wider
community.
To exploit
them, you
need to run
either ‘net
install’ or ‘ssc
install’

Example of finding and installing the ‘tabplot’ extension routine:

. tindit tabplot

RN Py )

N T

Gagnurds s L lul
Search: (L) OHimial mzip t1los, TAGs, Damples, S5, and STES
T 0E AT s e L RTRG D00 L (Z) W=3 r=sources trom Stata and from other Lsers

. net describe tabplot 2 ia] bl Filee, R, brmiles. S amld Sk

teckage Labplol From B Gp: T, be il RePFe e onle /L

'TABPLOT : omodile to chew table of frequencies as tzble of bar
NESCRTPTTONNITHOR (5}
Lebpled pluly o -
graphi to o B Bt sramh Bools
MEESREAD &> uF 2
0 uUnkitire bodn B pl _sratacdo 1b#
el s f] At gl =

¥
glgrovp.ads, included §

tunction

tatploT aghac

Auther: dicholzs 1. Cox, Uniwversi

soppert: amail W3 Cowidurkarac. | ©77

* Tzaplot uses sn extensi

e ibu coFALIION

INSTALLATION MILCS
tzbplet, zde

IPI

I
zaly

oo 2 . %
WbTadn ROl hacndiin

el T tla=FiTe

=S 111

n —you may have to

(the exact code needed may depend on which machine you are working o
define a folder for the installation that you have permission to write to)

We often run
subfiles, or
define macros
or
programmes,
via calling
upon other
do files with
the ‘do’
command

¥ Stata Do-Flle Editor - p1_stata.do
| Fle Filil Tualk

o H e DR
£ Untizdl oo £ pl_stata.da|

Seanth

L CTpOD COUNEI:
beolurigaT) blo

*a rp Running A graph troy a ditterens dn tile

meM anryYRr ach
ad chis dn ril
wn yarhine.

ar.ne/panl o lsxke

R S O

.| Stata Graph - Graph

-4 Elc Edb Obfet Grph Tools BHep ! |

i T e b 2

| b Graph|

= LUK Population 2001, and Number of Universitiss

| =

-

: 2

- F

ik | | - _—

o FINJI[HIII! W e 21N Muttwan Il
B - of Pepulaticn [ ] % o Univarsiti=s Awzrage pop |

] K iensus UUY snd U Jn )
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‘est store’ is a
great way to
collate and
review
multiple
model results

logit hitea age genhlth 9F teo == L & tea <= 132 L R
Lhlithee it e slali b
TTaraTian i - 1852, e Y ittt c ERAARTE Stk raliy
Lteration Ll: d = -1532. 3719 i e |
LeraLiun 25 d - 1330.6536 AR
eralion i ol =190 k441
eration 4: d = -1530.06473
L : R 12
Loginlic reuress o har ko] o
IR h
Frek
Loy Tikelihowd - 1530.6473 [T
est teble xodl mod? xodl modi, stats{N 2 ri b DiEE 4g) star
Fitha teef,  o0d RKir z e | TN el
zae | —amiisan ool - oom S ! =
gerhlth -.5873667  .0B2:350 -7.11  0.00D
Nz LZAZOTOE 1631144 168 0.092

. oostosTore rodd

" ezt teble redl med2 reds

modd, statsiM r2 r2 p I biZ9.4g) star

variable meddl med? rode
Fie Ll T = - N4 - MN1k==
Tem -.1389 - 1276
acrh 1th
(LT 4. g S L kb
704 Erli |
02045
¥, -iNhAL LAPhA

legend:

= pe0.05; T el OL; 7 pen O0L

Extension:
You can write
a “.profile’ file
to load some
starting
specifications
into your
session

For lots more
on Stata, see
the links and
references
given above,
or the DAMES
Node
workshops at
dames.org.uk

B Progr..

EWind... % rCipe.. | &FndN.. @ Tnbo. Foamtt. |G

¥ EditPad Lite - [C:\ado\profile.do]

File Edit
[le [

@g profile.do

*% Stata profild

no1sily display
noisily display

noisily pwd
noisily dir
set more off
set scrollbufsiz
noisily gomery in

version 7.0
capture program
program define d
dizp "DateTime:
end

£l

Search Block Convert Options View Help

> = ol [ Q.8 & 5 2

global F2 "set more off"

global K3 "codebook, Compact'

global Fi "datetime"

global F8& "set mem 150m"

global F9% "cxit, clcar"

global whitegph " plotregion( fcolor(gslél ifcolor(gslé) lcolor(gsli6) ilcolor(gslé)
dozdil

"stati 10 1¢C running Paunl Lambert's Statall prorile"
"“g(ourrent_time)' ‘c(current date)'"

e 320000

terface

drop datetine
atetime

$S DATE 35 _TIME"

)

graphreg

4

Irsert | Chado\profile.do
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Background: Introducing R

R is a freeware which is a popular tool amongst statisticians and a small community of social science
researchers with advanced programming skills. It is an ‘object oriented’ programming language which supports
a vast range of statistical analysis routines, and many data management tasks, through its ‘base’ or extension
commands. Being ‘object oriented’ is important and means the package appears to behave in a rather
different way to the other packages described above. The other packages essentially have one principal
guantitative dataset in memory at any one time, plus they store metadata on the matrix and typically some
other statistical results in the form other scalars and matrices. In the other packages, commands are
automatically applied to the variables of the principal dataset. In R, however, different quantitative datasets
(‘data frames’), matrices, vectors, scalars and metadata, are all stored as different ‘objects’, potentially
alongside each other. R therefore works by first defining objects, then second performing operations on one or
many objects, however defined.

Some researchers are very enthusiastic about R, the common reasons being that it is free and that it often
supports exciting statistical models or functions which aren’t available in other packages. However, my
perspective is that R isn’t an efficient package for a social survey researcher interested in applied research, as
the programming demands to exploit it are very high, and, because it isn’t widely used in applied research, it
hasn’t yet developed robust and helpful routines, working interfaces, or documentation standards, to address
popular social science data-oriented requirements.

An important concept in R is the ‘extension library’, which is how ‘shortcut’ programmes to undertake many
routines are supplied. In fact, you will rarely use R without exploiting extension libraries. The idea here is that R
has a ‘base’ set of commands and support, and that many user-contributed programmes have been written in
that base language. Those extensions typically provide shortcut routes to useful outcome analyses. A few
extension libraries in R are specifically designed to support random effects multilevel model estimation — e.g.
the Ime package (Bates, 2005; Pinhero & Bates, 2000).

Ris installed ) The R Project for Statistical Computing - Mozilla Firefox
as freeware Fle Ecil  Miew Hislory Bockimarks Tools Help
andsinceitis | [€8 - € X & (@ hpyjwrprjecerg 7 -| 28 Google b
frequenﬂy @ 1he R Project for Statist... | -+ -
updated itis - The R Project for Statistiecal Computing =
wise to PR byars ®
it - ez co - cx) L ] @
regularly P ® e
.. ity S ®
% L
revisit the ; 4 AN \ e% e e, @
distribution L ISR (R
e L] & l-
site and re- ' A B S E
W : -
W / ool oL,
download J=a - (e e i
Download, Packages (19eh g g «® -
Crax . ee
. [ @
Tenmdsticn Cluslaring 4 groups Faulor 3 719%]
IMemberss & Donors e A
lailng Lists " /
Dug Tracking /
Dizvelaper Page N z';
Cocferences .:. .-: o u 4
Search ¢
Rocamentation Getting Started:
Nlanusts T
FAQ: ® By fee scllwace crvbomsenl lo slals soal conpuling and g eplocs. 1L compdes mmed runs on g wide vaely ol UNIA
The B Tavreal wlallomns, Windows sl Mac s, To dewaload B please chocse v prelerned CEAN mra.
ki ® [Uyou bave questbons aboul B Tz ow Lo dowzload ad meldl e solluare, or whel De beense lezms are. ploass 1cad ow
Brrks sussers Lo lbegoenil, askod cuesiione Lefore vou send s emed
Corfiearion 2 X

—a
hitp:/feran ¢ project.orgy mirrers.html
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R Console

When you Fclt  Mism Packages Wilncows Help
z
open R, you # -
will see
something i e
like this ‘R R MRS A
console’ R
Iyce 'dcmoi}' Tor somc dimod, ‘hedr (' tor oo lilc hZip, X
Lps.siast () ' [iz eu HTMI botwser inls=zlacs Lo Lelp.
Type ') ‘coguit B.
(Frewrionsly smavsd werispece vesnored]
l'aul Lombert, R tor arndowd uzZing Sudtomisct Worotalc 2
5t ted at Mon Jun 28 00:42:05 201C
- -
(on my machine | use a “.rprofile’ settings file so my starting display is marginally different to the default)
The first few R Console
lines show Mle Cdit Misc Package: Windows |lelp
3
me defining a (4]
new object (a R
Short Vector) 'demc ()' for scme damos, or
and listing
the objects in
current .
memory.
T78.3 100D€.9Q
0 16s.0 =C1.9 234.5 3001E.0
g & - B "incomcl"™ ¥ iccp' "Rcpt. caoco”
"T_EF_CD:.ECE " "T;EXE_CB:ESE = - F';CE':’E&Z" - reglon. codes"
=

Lile Ldit Yiew |avoritss lools  |lelp

R’s basic help Qback - @ [X] [@ @ Osearch Srravorites @ (- & B EE B

functions Avdress & nttpe/127.0.0. 12 16241 brary/stats/himl im.arm | ked GU

. .
point to Im {stats} T Documentation
webpages.

Fitting Linear Models

Description

1m iz uszd o fit inear models. It can be used to carry out sogression, single stratun analysis of
variance and analysis of covariance (although sov may provide a mote convanien: itertace for tiess),

Usage

Im{faormula, data, subse=, weights, ra.achiom,

method = "gr", model = TRUL, = = FALSC, v = FRLSE, gr = TLUE,
singular.ok = I'HUE; contrasts — HULLy offscsy «..)

Arguments

formulz an ohject of elass "Formiel 2" (or one that ean be cacreed te that elass): a symbetie

description of the mods] te be titted. The details of mo
under ‘Detatls’.
data an options! data frame. st or envitonmens (or object correible by as . dets . frame
to a data trams) containing the variables i the model. If net found i1 dz2ca, the
variahles arc taken from envd coamment (terme L) Tvpiealty the environmens from
which 1m is called. B
] Done %J Lecal ‘nlrenzt

The general help pages mostly have generic information, and are not in general provided with worked
examples. Many R users get their help from other online sources, e.g. http://www.statmethods.net/

i2] specitication ars given
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In general,
with R, the
first thing
you should
do is ask to
open a new
or existing
script and
work from
that. Scripts
in Rworkina
similar way
to a syntax
file in Stata
or SPSS —
highlight a
line or lines,
and press
‘ctrl+R’.

Open script

Unedem |2 At

Z o eemr

2

Iy Dostmert

Wy Corpurar

=

Fieneme [rizm ]

Open |

Vytaos  Hedows  [ReaCR) v

[ L ]

lle Cdit Packages |lelp

FEAMERERE R L E LR AR R R R R F AL LA SRR R R LI T E AR A 44

ESSEX SUMMEER SC

ZCOCIAL 5CI

3 AF: INTRODUCTION TO MUOLTIEVEL MODE

¥

¥4 PRACTICAL SESSION "PL': CGEITTING STAHIED WLTH
44

##44 [R exercises for P1)

433

##%4 Paul Lambert, T

344 FEbEsEi44d

#$# Scme exemples of mixed nocdels in R

inatall .pancages ("For=ign™)
rary(roreign)
# Package for reading S5cata and ocher Tformat Tlles

otall.packages (Marm™)

rary (armi
# Parkage —n azsiat displaying mnd=l reaulits

install.packages ("Macrix”)
library (Ma2.rix)
# Peckage to support multilewvel model routines

acrages ("lmed™)
ibrary (1med!
# FPackage To supprort multilevel model routines

opticns (digits=+<)

FEIFFREERELE IR RERREE

opularz <- read.dta("c:/rerfs/books/hoxz0l0/daca)’s
conwvert.factor==F}

# Dicado in the data from Hox c2

mames fpopnlar?)
attach (populard)
18t {popular;

# Linear regression
Iinl €=
SunNmary (
display(

i(formula = popular ~ sex + extrav + Cexp

Eandom iatercepts maltilevel model with 2-l=vel

L DATA ANALYCIS, 2010

£
MULLTLILEVEL SOFTRARE GWJ DATA
tataspopular? .dra”,
3
s, clustaring by psu: b
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R Graphics: Device 2 (ACTIVE)
Fllz Hlsicry Reslze

Histogram of popular
After running
commands,
output is sent
either to the
main console
or a separate
graphics
window

G0C
|

Srezlenny

it

100
|

populzs

Mle Cdit Misc Packages Windows |lelp
-~
- ok
e - - temp |
+ EXtrav + Lexp)
Bignif. codecoa: O ehECXGOL WE ook 3
F-ztatistie:
¥
lmf{lormula — popwldar ~ sex + ealrav + Lexp)
co2f.est coel.se
(Tarerrept) N.A3 n.12
zex o
0.
[+]
rezid = 0.94, B-5qu = 0.34
Fix=d effects:
Estimdle 3ud.
0.
-
< | b3
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Lol

Pajek

Lab 1: Pajek exercises

Pajek is a social network analysis software package which has been developed by Vladimar Bataglj
and Andrej Mrvar from the University of Ljubljana (hence the name, Slovenian for ‘spider’). Some
argue the software is not as advanced as competing generalist software such as UCINET or the Social
Network package within R, but it has the following benefits:

e Itis simple and free to install (for non-commercial use)

e It has easy methods for importing data
e Itis simple to use and covers most common network commands
e |tis more robust than other packages for dealing with very large datasets.

There are several limitations with Pajek. Unlike R there is a requirement to use drop-down menus
meaning it is not possible to run syntax files (although all processes can be saved). It cannot perform
some of the emerging analyses such as random graph models, forcing users to use SIENA, PNET or
other specialist package. However, Pajek performs the basic elements of network analysis in a very
user-friendly manner, which makes it the ideal package for people unfamiliar with network methods
(and, therefore, less likely to require the more advanced methods central to other packages). It
retains sufficient sophistication to be utilised by many experienced researchers. Most other SNA
packages (for instance, UCINET, Siena and PNET) have strong links to Pajek and enable data to be
readily imported.

Pajek also benefits from having a comprehensive book providing good examples of how to use the
software (de Nooy, W., Mrvar, A., & Batagelj. V. (2012) Exploratory Social Network Analysis with
Pajek. Cambridge: Cambridge University Press. 2™ edition). This book is an excellent introduction to
both Pajek and SNA more generally, providing an overview of each method described and working
through examples which convey not only how to perform such analysis but also spells out the
benefits of each technique.

The manual, however, is less helpful if you're unsure of how to use Pajek. It provides detailed
information on Pajek but in a manner which assumes prior understanding of the operation.
Therefore, it provides many useful resources for experienced users (such as the default colours for
vertices and labels for triad censuses), providing in-depth knowledge of the finer points of the
package, but the manual is more helpful for advancing your familiarity with the software.

Pajek frequently updates the software (usually fixing tiny glitches, adding new procedures or
speeding up processes) so given the ease in installing it’s often worth checking you’re using the most
up-to-date version before starting a piece of work. There is also a dedicated e-mail list which
provides rapid answers to complex questions. A new development is the Pajek-XXL programme,
which replicates Pajek but operates much faster on huge datasets (tens of thousands of nodes).
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When you first open
Pajek you need to
import your data. You
can import in individual
networks one at a time
using either the drop
down menus, or the
‘file open’ button. You
can then open any
saved partitions,
vectors and so on in the
same way.

File Met MNets Operations

Time Events Metwark
Partition

Vector

Permutation

Cluster

Hierarchy

Pajek Project File

Vector Vectors Cluster

Higrarchy

Partition  Partitions Permutation Permutations

» Edit

3 Save

¥ Export Matrix to EPS P
4 Change Label
3

>

>

Dispose

Repeat Session Cirl+5
Show Report Window

Refresh Objects

Alternatively, you could
open a ‘Pajek Project
File’ which imports all
saved data relevant to
the piece of work.

File Met Mets Operations

Metwork

Time Events Network
Partition

Vector

Permutation

Cluster

Hierarchy

Pajek Project File

Partiton Partitons Vector Vectors Permutation Permutations Cluster  Hierarchy

4
4
4
4
.4
4
.4
4

[ead 71

Repeat Session Cirl+5
Show Report Window

Refresh Objects

Save F2

| Permutations |
Es
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This provides the data
useful for the research.
We can simply add any
new networks,
partitions etc. to this
file by simply opening
additional individual
data as before.
However, opening a
new ‘Pajek Project File’
will remove all the data
from the package.
Multiple files can be
open at once in Pajek.
The labels for each file
have the structure for a
number for the item in
the drop list, the file
name (or method of
construction) and
finally the number of
cases in brackets.

We can view the matrix
which is providing all
the information Pajek
needs to operate. To do
this, click on the actual
name on the network in
the yellow drop-drop
section of the networks
tab (the line marked ”1.
Strike.net (24)” in this
example). This
produces a dialogue
box enabling us to see
whether a binary matrix
(# marks a link), a
valued list (showing the
numeric value of the
link) or a list (a list of
the ties which are
formed).

Pajek

File Met Mets Operations Partiton Partitions WYector Vectors Permutation Permutations Cluster
Options Draw Macro Info Tools

Hierarchy

— LF lamd

|

s: Vector Vectors! Permutation’ Permutations [Cluster Hierarchy

Options! Draw! (Macro, Info, Tools

1. Strike.net (24) R
1. Strike_net (24) [-]
£

Type of presentation

1-Binary batnix, 24/ alued Matrix, 3-Lizts

m

OF, i[ Cancel ]

| Permutations |
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As this is non-numeric
data, we have selected
a binary matrix (1). This
shows the presence of
links between actors.
The actors in the rows
(which are labelled)
send a link to the actors
in the columns (which
are in the same order).
In this case, the links
must be reciprocated
(i.e., if A speaks to B, B
speaks to A). This is not
always the case (i.e., if
A likes B, that doesn’t
necessarily mean B likes
A).

2] Yiewring Network as a Matrix -—

. Strike.net (24)

You can also visual the
data as a network.
Firstly, we will look at
the basic structure of
the network. This can
be done through either
using the ‘DRAW’ drop-
down menu, or CTRL+G.

Options | Draw  Macro Info Tools
Draw

Draw-Partition
Draw-Yector
Draw-2Vectors
Draw-Partition-Vector
Draw-Partition-2Vectars

Draw-Selectall

| Netw

Parti

Cirl+5
Ctrl+P
Cirl+U

cirl+Q

Cirl+4

Fle
1T 3 kel deloet T 2 o4 3 2
1 25l 5 A T 88T 2 4 50 T8 801 & 4 Tahel
T = B S o i G om oI T T T Frank
R A T Gill
Do gx bl o w o om W w B om g 0 Neoesd = B M 3 P N Lke
4. s s omon s 5 om = S G SRR S B & BN GSms Mike
N Ao il L o I N —— s Hal
€. # - % . F ¥ F R T e S o e e John
i A N I N . T o T p Karl
B I e U S Lanny
= e R . Haob
10, o bR B B Gt 3o oo Alejendro
LYL: SR S A B e carlaos
12 ok 1 2 s nas B2 gls u mme Eduardo
154 G s R T i Domirgo
14, i mon < el o & oo ou T Norm
15 F = B s 5o e BN i Ozzie
16. = B i o ke e Vern
Tk = B el = oo i e Paul
1€. T TR T e Quinl
19, e W o el o o R Utrecht
20 T Tt AL LY. Russ
21, - PP . Tod
22, 1 U PR v [ B # Sam
23. = BN S Havier
24, _— . Wendle
k&l Paje -
File MNet MNets Operations Partiion Partiions Vector Vectors Permutation Permutations  Cluster  Hierarchy

| Permutations |
3]

=
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This produces a basic
visualisation (in this
case, who speaks with
whom). Pajek places
the nodes in what it
believes is the most
appropriate position.
This is based upon a
calculation which can
be different each time.
Sometimes the graph is
displayed nicely the
first time, as occurred
for me in this example.
The graph will be
positioned slightly
differently each time
you generate it.

B 1. Serike_net (24)

loyout GropnOry Proviows Recrew Mest Ootem: Dot fpn Maove hio

.UJI'\MED
..
.( ouwdc
.ue'umu
L
e, L e
.Hal
o, LT
®,
®..
0.
L

Using the layout drop-
down menu, you can
use ‘energy’, then
‘Kamada-Kawai’, then
‘separate components’
(or CTRL+K) to
rearrange the network
using the same criteria
as originally if you want
a slightly different
visualisation. The links
will remain the same,
but the nodes will be
positioned slightly
differently as it tries
again to produce the
most appropriate
layout.

1. Strike.net [29]
Laynt Crephfrly’ Frevims | Fedraw Ner' Opions Frpor: San Nove T

Criviar v

Sgarvauas b Fuchiomanfzhgok b SeaorateCaeonzeis Col #0
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This is an example of
how the network can
look if repositioned
using the Kamada-
Kawai equation.
Substantially there is no
difference between the
networks, but the first
was spaced more nicely
and made the links
easier to read.
Sometimes the layout is
not optimal, therefore
it is always useful to
press CTRL+K a few
times to see a few
representations of the
data.

This data thus far has
not distinguished
between actors.. We
might have some
characteristics of the
actors we wish to group
them by. This project
file contains a partition.
Clicking on the name of
the partition
(highlighted on the
Pajek window), brings
up a list of the
partitions and labels.
We can see, therefore,
these individuals are
split into three groups.

B 1. Strike not (24)
T

Rara:

Hen- fiphime

Cemnt pa W Tk

Wi
® . -
| R
L
LI L — ot e,
) . ' oy, = - g; s L
L .,
..
st .
..OI::Iio
L -
e, LA ) -.,
m,
Wiy
...
_‘ﬁ"i |
1. b Frank
2. 2 Gill
3. 2 Ik=
4. 2 Miks
5. 2 lIal
G. 2 John
= b Karl
8. 2 Zanny
9. 2 Bob
10. 1 Al=jardro
1. Al
12. g | S o
I3, . o Fie Mzt hexw Operatons Partiien Partiions  Wector Vactors Permutation Permutacns Cluster  Hierarchy
£ Lt 2 — Norm |Ooto Draw Mo Info “col
T Hoem
le. Hoem . Strikc.net (24)
{7 Hoem .
19, z_ . Btriko.net (241)
19. Hoem
20. Hoem
23, Hoem
22, Hoem
23. Hoem
24 Hoem

| Pernutativns ]

2]

Hinrarchy
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Therefore, we may wish
to know how well the
grouping within this
partition corresponds
with the network we’ve
created. We can again
go to the draw menu,
but select ‘draw-
partition’ (or CTRL+P).
This shades the nodes
dependent on their
partition.

Macro

Options

Draw

Draw-Vector
Draw-2Vectors

Draw-Selectall

File Met Mets Operations
Info Tools

Draw-Partition-Yector
Draw-Partition-2Vectaors

Partiion Pariitions: Vector Vectors Permutation Permutations

Cirl4G

Cluster

Hierarchy

cirl+Q

| Permutations |
e/ !

This graph shows we
can explain very well
the network positions
by the characteristics
used in creating the
partition. In this
example, the upper
grouping are Spanish
speakers, the middle
grouping are younger
English speakers and
the lower group older
English speakers. The
hypothesis that age and
language influences
communication
networks is clearly
supported here.
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Visualisation is not all
that Pajek can do. We
might want to gather
some statistics about
our network. We can
see who the most
central actors are. We
can do this by creating
a new partition of the
degree for each actor.
(Note: we have the
option of input
(incoming ties), output
(outgoing ties) or all —
as ties must be
reciprocated within this
network there are no
differences, but if they
were not reciprocated
by design the choice
would be important.)

File
Optic

Met Mets Operations

Transform
Random Metwork

Critical Path Method - CPM
Maximum Flow
Vo Vector
(== Count

»
4

Partiion’ Parfitions

Vertex Shapes
Izlands
Bow-Tie
2-Mode

Default Labels Partition

Vector

Vectors  Permutation

Permutations

Cluster

L et
= Components 4 Damain 4 Qutput
Hierarchical Decomposition  # Core » All
Mumbering 3 Walued Core 3
5] Citation Weights 3 Depth 3
k-Meighbours » p-Cliques >
Paths between 2 vertices  » Yertex Labels

This creates a new
partition. Clicking on
the name of the new
partition (2. All Degree
partition of N1 (24))
enables us to see the
number of ties each
actor has. If we are
interested in degree
centrality (the number
of people each
individual speaks to in
this case) we can get
the information here.
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. Strike.net (24)

2 Allleqraa parlthon nd N7 (74)
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e

Also created is a report
window. This explains
what we have done,
but also gives us the
degree centralization of
the network (i.e., the
percentage of possible
ties which were
created). In this case it
is 0.18, showing that

File

Working. . .

Network ALl

Degree Centralization = 0.18181818

Time spent: 0:00:00
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18% of all possible
connections (i.e., where
everyone speaks to
everyone else) have
been formed.

We might be interested
in other forms of
centrality. Betweenness
centrality measures
how often an actor is
part of a path between
two other actors (i.e.,
where A and B can only
communicate though C,
whether directly or
through others). The
higher the betweenness
centrality, the
increased opportunity
for actors to influence
and control information
which flows around a
network. This can be
found from the ‘net’,
‘centrality’,
‘betweenneess’ drop
down menu.

File | Met Mets Operations Partiion Partitions Vector Vectors Permutation Permutations Cluster  Hierarchy
Optic  Transform FI
Randorn Metwork 3
N Partitions r[24)
Components rE
Hierarchical Decomposition  # (24)
p  Citation Weights 4 s
k-Neighbours y 2 partition of N1 {24)
Paths between 2 vertices  »

Critical Path Method - CPM

Maximum Flow
Al  Wector
[

Count

Centrality Closeness
Get Loops

Get Coordinate

Important Yertices
Structural Holes

Clustering Coefficients
Summing up Values of Lines

Min of Yalues of Lines

Betweenness

Max of Values of Lines
Centers
PCore

Again, the report
window gives us a score
for the overall network
(.548) which can be
compared to other
similar networks.
Clicking on the
highlighted vector
enables us to see the
scores for each
individual. Frank, in the
first row, has a score of
0 as he never connects
people. Bob (9) has the
highest value of 0.61.

Fyring Vector -—
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We might want to
visualise this to
understand the
importance of
betweenness in terms
of the network. We can
do this as we did with
the partitions, but
selecting ‘Draw-Vector’
(or CTRL+U).

Draw-Vector sizes the
node by the scale of the
vector. This
demonstrates that, for
instance, Gill has a
reasonable level of
influence despite being
on the left of the
diagram away from the
more central actors.
This is because they
alone can communicate
to Frank and
manipulate his opinions
to the group.

Pajek

File Met MNets Operations Permutation Permutations Cluster Hierarchy

Info Tools

Partiion Partitions Vector Vectors

Options | Draw  Macro
Draw

Draw-Partition

Ctrl+U

Draw-Partiion-Wector
Draw-Partition-2vectors

Draw-5electal on of N1 (24)
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> &. From partition 3 {24
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We can mix together
different ways of
visualising the data. We
could look at both
partition (in this
instance the three
groups) and a vector (in
this case betweenness)
to see how the groups
differ. Whilst the upper
group of Spanish
speakers appears
marginalised, using
betweenness values we
can see they have as
much potential
influence as the other
groups.
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We can look at other
elements of the
network. We might be
interested in a triadic
census of the data. This
can be performed using
the info, network,
triadic census drop
down menu.

A triadic census takes
every possible
combination of three
actors and looks at the
structures between
them.

File Met MNets Operations
Options: Draw Macro | Info Tools

Pa
Vector
Higrarchy

n

Memory
m & about

Partition Partitions

ey

Vector Vectors Permutation Permutations  Cluster  Hierarchy
General
Line Yalues
Indices
-
Triadic Census [

Multiple Relations
Vertex Label - Vertex Number

| Partitions J

6. From partition 3 (24)

| Permutations |
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This produces a report
of the number of each
triad we have observed
and the expected
number given the
number of actors and
links. The triads are also
labelled according to
what they show. A chi-
square test is
conducted, which in
this case shows a
difference from what
would be expected.
There is a large
percentage of triads
which all connect to
each other, showing
there is balance within
the network (i.e., my
friends’ friend is my
friend).

B report - [E|E

Iriadic Census 1. Striks. n=t [24) L
wWorking. ..
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We can also perform
analysis grouping
together particular
clusters. For instance,
we can shrink the
network into partition.
This produces a
dialogue box asking for
the minimum number
of ties to connect to
another cluster (default
of 1), before asking
which partition(s)
should not be shrunk.
Once selected, it
reduces all other
clusters to a single
actor (assuming the
analysed cluster hold
sufficient number of
links to its members).

B pajek =
File Met Mets | Operations Partiion Partiions Vector Vectors Permutation Permutations Cluster  Hierarchy

Options Shrink Network
Hierarchy

Draw
Extract from Netwaork
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Here the network is
shown, but only for the
younger English cohort.
The older English
cohort have been
shrunk into one group,
and the Spanish cohort
into another (labelled
by #). We can now
rerun any of our
analysis (such as
centrality methods)
viewing the other
clusters as sub-groups
rather than their
individual actors.

B3 Shrinking H1 according to €1 [1,2] (1)
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Alternatively, we can
just decide to extract a
particular partition
from the network (by
drop down menu or
CTRL+X) which enables
us to perform analysis
irrespective of the
wider network the
actors are part of.
(Note: this is particular
useful if you have, for
instance, international
trade networks and you
wish to look at Europe
in isolation, or
European countries by
the other European
countries and
continents they trade
with).

ER pajek
File MNet HMNets
Options  Draw

[Networks
=

— R ]

Partitions |

B i

@i

Permutatior

=

_y

Operations Partiion Partitons  Vector Wectors Permutation  Permutations. Cluster  Hierarchy

Shrink Metwork 3 i
Extract from Network Partition Cirl+X
Brokerage Roles Cluster

Dissimilarity* Z-Mode Metwork

Vector to GEDCOM

Transform
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Coloring

Balance™
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Genetic Structure
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Refine Partition
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We could also look at
the whole network and
decide to look at the
cores. This produces
sub-graphs whereby
each actor is connected
to X actors who all have
at least Y links. The core
for each actor is the
largest possible Y that
they can be part of a
core of.

Therefore, we see that
Frank can only be
incorporated in a core
measured by one link.
The English speakers,
Frank aside, all form
part of the two core.
The three Spanish
speakers form a three-
core.

Whilst Karl has three
connections, Ozzy does
not. Therefore,
removing Ozzy from the
3-core removes Karl,
which in turn removes
Lanny. Losing Mike
loses lke, which
removes Gill and
quickly the English
structure falls apart.
Therefore, this is ideal
for spotting well-
constructed elements
of networks and
identify cores (even if
of non-central actors).
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Saving data in Pajek
involves using the file
buttons under each tab
(i.e., networks,
partitions etc.), or the
‘file’ drop down menu.
Each file you've used
needs to be saved
separately. You can
move between them
using the right-hand
arrows. Alternatively,
use ‘file, Pajek project
file, save’ to save
everything in one large
file.

Note: Pajek keeps every
file you’ve opened in its
list which can become
large if working on
multiple tasks.
Therefore, it is often
beneficial to close and
reopen the window to
avoid confusion.

ER pajek
File Met Mets Operations Partition Partitions Vector Vectors Permutation Permutations Cluster Hierarchy

Options Draw Macro Info  Tools

1. Strike.net {(24)

1. Strike.net (24)

1. Strike_groups.clu {24)

&)=

Pajek also has the
options to export data
directly to R and SPSS.

File Met Mets Operations Partiion Partiions Vector Vectors Permutation Permutations Cluster Hierarchy
Options  Draw  Macro  Info | Tools

R
SPES

» Current Metwork

1. Strik »  LocateR Metworks selected by Cluster
Export to Tab Delimited File  » All Metwarks
Web Browser
Current Yector
— Add Program Vectors selected by Cluster
Partitions : ;
. 0 FE 1. Strik  Edit Parameters Al vectors
=3 5 [ies Remave Program e
S 3 All Metworks and Vectors

Preparing data for Pajek

35



The Pajek website (http://pajek.imfm.si) offers a range of useful datasets for exploring network

theory. It also offers the Excel2Pajek and Text2Pajek tools for formatting data. Converting a dataset
into Pajek format is simple.

Firstly, produce a
dataset which has
two columns of
nodes, for instance,
male and female
occupations within
married couples. A
value for strength of
line can also be
saved. This can be
produced in any
format.

hocc  wocc val_min

1. 1101 4310 5.770497

2. 1102 1101 3.565027

3. 1102 1312 17.26048

4, 1102 3102 2.306733

5. 1102 4305 8.565514

6. 1102 4310 2.706895

7. 1107 3102 3.024689

8. 1107 3203 4.27487

9. 1108 3203 2.468718

10. 1201 1101 4.309639
11. 1201 1312 2.850363
12. 1201 3203 2.701401
13. 1201 4305 3.21621
14. 1201 4310 3.734819
15. 1202 1307 5.940358
16. 1202 4306 19.30663
17. 1202 4310 2.422515
18. 1203 3203 4.090449
19. 1304 1101 5.060044
20. 1304 1102 4.12995

To use Text2Pajek,
save the list as a text
file. In this example
it’'s a comma-
separated version.
Just the rows of data
are required, with
no additional
information.

File Edit Format View Help

B sco 1881 _micro - Notepad

1101,4310,6.472414
1102,1101,4.277972
1102,1312,19.28136
1102,3102,2.662483
1102,4305,9.778197
1102,4310,3.13787

1107,3102, 3. 686823
1107,3203,4.784851
1108,32203,2.970849
1201,1101,4.729183
1201,31312,3.31981

1201, 3203,2.840383
1201,4305,3.629803
1201,4310,4.007372
1202,1307,7.090505
1202,4306,19. 83571
1202,4310,2.639411
1203, 3203,4. 882425
1304,1101,5.770218
1304,1102,5.016738
1304,1306,6.154411
1304,1312,5.300149
1304, 3102,2. 343616
1304, 3203,2.926563
1304,4310,2.526387
1305, 3102,2.450536
1305,4104,2.940315
1306,4104,2.571176
1307,4306,13. 32083
1307,5101,4.028736
1310,1101,4.086427
1310,1102,3.011378
1310,1304,2. 858508
1310,1306,4.925713
1310,1312,4.59134

1310,3203,2.692992
1310,4310, 3. 318879

We can then open
the txt2Pajek
software. Firstly, we
use the ‘input file’
button to select the
file. It then defaults
to save the file in
the same folder with
the same name but

20 xt2Pajeke Create Pajek Files from Text Files

Input Filz | |C:hdatatnapptwarkipajekisco_ |85 _micra ta

Outpu: Fle | | Chdata\napptworkhpajekisco |88 _micro net

Separator: | CommE

j cther: |

11t colamr: 2nd colurnn:

Line valu=s:

Freview: |[101_4310__6.c72414

Feefx Mher ling inlnz 1-

o =] [#10 =l B

 1-mode network [
&% 2-mrre nehond:

Line(z] ‘ram
top to ignore

chay

| ]— |<ianare>

[ allov crpty cell:
Iv Al lnnps

S dfix

A || e =T

Infa

Pr=fix Mther lire nfz 2 Suiffix

(P File‘ Esit ‘
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different suffix
(clicking on the
output name allows
you to change it).
We can specify the
separator (comma)
and select the 1*
and 2" columns
from the available
columns. We can
include or ignore
line values.

We can specify if it is
a one-mode (the
same actors in both
columns, such as
jobs) or two-mode
(different actors in
each column, such
as employees-
employers) and
whether the
network is directed
(i.e., if ties are
assumed to always
be replicated). We
then click on ‘Create
Pajek File’.

24 xr?Pajeke Create Pajek Files from Text Files

Irpu: Fle | | C:data‘nzppusorkhpajebhsco 1287 _micmo. bt

Uutput Hile | | \datatnzppawarkipaekhsco 1881_mico.net

Sepera,  (comma v | uhe | Pravia, |1101__4310__E.472414
st calumie 2nd zalimin: Lire walues: Peofis Other incimas1:  Suffie | | Profis Other inc nfos 20 Suffiss|
11m _ﬂ ]4310 _vJ ]E.472i14 _vJ |<icn0'e> _vJ ]<iur0re> v]
linef=] frnm o= & 1-nnde nehwrrk dlreF:hed[ Arcs] [ allows empty cells e | Creste Pajek F|e1 i ‘
tap o grare | 7 2-node nebwark & undirected [*Edgsz) '
Ry
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This produces a.net B sco_1881_micro - Notepad
file which we need Fle Edit Fermat View Help
for Pajek. It starts off | |Fvertices 49 A
by specifying how 2 R
many vertices exist, 4 "1312"
o 5 "3102
then giving a & ﬁgg
number to each g "3203"
9 "1108
label (as we saw 10 "1201"
. 11 12027
above with the 12 "1307"
. 13 "4306"
matrix). It also 11 "1203"
. 15 "1304"
produces a list of the | |15 "130s"
. 17 713107
arcs/edges (links, 18 "1305"
. 19 "4104"
whether directed or | |20 "s101"
. . v B b b o
undirected), just 53 ma308"
. 23 "z001"
showing the two 21 "1308"
numbers which are | [52 1352 L
; 27 1109
connected. In this 28 "3103"
example the labels T
are the occupational | |31 4102
33 "a110"
numbers. The data 33 »iTgs"
could be exported 30 AL
with the labels 37 '4109"
. s . 38 "4115"
instead, which might | |39 "4112"
. 40 "4113"
in some cases be 41 "4118"
. s 1 e 42 4207
beneficial if they are 43 14209
to be shown in the 45 "4210"
. 46 743127
graphs (obviously, 47 "5201"
. .. . 48 "ggaQ"
with limitations on 49 "5202"
. . *ArCs
the size of what will 12
Riaka b
be readable). 3z
3.5
36
32
FaE=
78
a9 8
101
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Using the
Excel2Pajek tool is
just as simple. Start
off with the data
saved as an Excel
file. Again, how two
columns showing
the linkages which
form part of the
network. You have
the option to have a
third variable for the
strength of the line.
It does not matter if
there is additional
information stored
in the Excel file, as
you will select the
columns you wish.
Therefore, it would
be possible to have
both the
occupational codes
and labels in the
same file, which you
could export as two
different networks
(if required).

sco_ 1881 micro - Microsoft Excel

Again, we can select
the input file and it
defaults in the same
way. We can decide
which worksheet we
want to use, and
which columns are
important. We can
save as a 1-or 2-
mode network, and
decide to ignore the
top line (if it is
merely column
labels). Click on
‘Create Pajek file’
and the file will be
ready to be opened
in Pajek.

Home Insert Page Layout Fermulas Data Peview View Add-Ins
& ‘* Lt Calibri -l - A= Ell.;ﬁfﬂ S Wrap Tex: General ¥
e o e Merge & Center -+ | [EE - 8, 9 %8 %) Co
- F Format Panter = HE B RENEE e (RIS
Clipboard la Font @ Alignmert la Mumber |
A1 - J= | 1102

A B G D E F G H J K Ii
1 1.1[}1! 4310 6.472414
2 1102 1131 4277972
3 1102 1312 1Y9.:813b
4 1102 3102 2.6682483
5 1102 4305 9.778197
G 1102 4310 3.13787
7 1107 3122 3.6£6823
8 1107 3203 4784851
9 1108 3203 2970819
10 1201 1131 4.725183
11 1201 1312 3.21%981
12 1201 3203 2.840383
13 1201 4315 3.629803
14 1201 4310 AUL/3SL
15 1202 1327 7.050505
16 1202 4306 19.83571
17 1202 4310 20639411
18 1203 3203 4.8£2425
19 1304 1121 5.770218
20 1301 1132 5.016738
21 1304 1326 6.124411
22 1304 1312 5.300149
23 1304 3102 2343616
24 1304 3233 2926563
23 L1304 4310 2326387
26 1305 3102 2.420536
27 1305 4104 2.940315
28 1300 4134 2571170
29 1307 4306 13.32083
30 1307 5101 4.028736
Rk 1310 1131 A.086427
32 1310 1122 3.011378
33 1310 1304 2.828508

Create 2-Mode Pajek File from an Excel Affiliation List

Irput File il::\data\napp'\work\paiek\sco_1 881 _micro.xls

Output File il::\data\napp'\work\paiek\sco_1 881 _micro.net

Wiarkzheet: isco_188‘l_rnicro

1t columnm: |1 101 2nd colurmn:

| [?

" 2-mode network,

|

" directed [Arcs)
o undirected [*Edges]

Lirefz] from
top to ignore

4310

|

Info ‘ EreatePaiekFiIe| Exi |
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Lab 2: Creating CAMSIS scores for large-scale social surveys

This lab features some examples focussed upon using large scale occupational data in order to
perform Social Interaction Distance analysis. Examples are given in Stata and in R. There are
relatively more examples in Stata since that package supports a wider range of functionality,
combining data analysis and data management, as relevant to the requirements.

Lab2_Stata.do
Lab2_R.R

There is online duplication of nearly all the commands covered in this lab at the CAMSIS project
website (www.camsis.stir.ac.uk), under ‘construction’. Those pages feature information on using
Stata and R for SID analsysis, including access to relevant downloadable files, and the CAMSIS pages
also feature information on using SPSS and IEM for the same purposes.
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Image of a typical implementation of correspondence analysis results in Stata
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Lab 3: Using SNA to analyse occupational structure

In this lab we explore ways we can use social network analysis to understand more about
occupational stratification. Research in this area always benefits by consideration of the
occupational structure and the national context of vocations. Research using social connections,
similarly, can benefit from understanding underlying patterns of social interactions.

This analysis involves processes from both Stata and Pajek. Stata is utilised to generate the data
which can be utilised by network analysis, which is processed within Pajek.

Our first step is to find a
dataset consisting of pairs of

. use $path9\scot81.dta, clear

. codebook, compact

occupations. For this lab, a variable Obs unique Mean Min Max Label
dataset has been created serial 258740 136853 403449.1 2 784262 Household index number
.. . pernuml 258740 67 3.802242 1 87 Person index within ...
consisting of within agel 258740 48 52.48311 28 75 Age
S sex1 258740 1 1 1 1 sex
household combinations of occghl 258740 384  210.265 1 413 occupation, Britain ...
: : occ 258740 64 4164.652 1101 9990
microclasses. Only male ties | fotium 258740 76 6.289681 1 110 Person index within ...
with an age-gap of 16 years, | ag¢ 532318 4% 21-8554i 1i 52 Age
aged between 16 and 75 occgb 258740 382 199.2149 1 413 occupation, Britain ...
g ; o wocc 258740 64 4061.158 1101 9990
are included. Combinations pershh 258740 47 7.602937 2 49
L . pairshh 258740 47 62.56172 1 1176
within the same microclass aged 258740 48 30.62768 16 63
have been excluded.
ext we run a svntax file do http://www.camsis.stir.ac.uk/sonocs/do/pajek.do
y
which automatically
generates some information
on pairs of occupations.
This prOVides 16 variables. variable obs Unique Mean Min Max Label
i h 3131 64 3458.181 1101 9990
hocc is the older cohort wee g gmelan e e
o . t
occupation and wocc the té:q gigi s% 48‘2“5;852(; 258742 zgg;;g t:g:i‘ numé:g 1'2
nhocc . tota number o
i 3131 64 4828.742 5 33491 1 b f ...
voungerconort e the B L H B sl il RO
number of connections for Bwoce 3131 3129 79.17888 .0091598 5115.681 2§£§§'t'e§gﬁu$be‘.'~'°...
h combinati s | B BB Daeer Sl e e s
t . . - . St
the expected number of ties | Shiis  HI1 LI (U nbat fn f g
H — . . - . E t t...
the expected number of ties Pro min 3131 305 .0002065 7.28e-12 .0983305 Lower confidence. ..
. pro_max 3131 395 .0003423 7.73e-06 .0995048 Higher confidenc...
if the data was random. value 3131 3116 1.592005 .0257491 109.173 observed value o...
val_min 3131 3131 .9458267 4.85e-08 24.38851 Vvalue of represe...
val_max 3131 3131 2.238184 .0503272 218.3458 Vvalue of represe...

val_min is the value of over-
representation (taking
standard errors into
account). These are the
most important variables.

Next we need some criteria
for which ties are needed.
We are interested in cases
occurring at least once in
every 10,000 cases
(therefore, frequency of at
least 28) and which occur at
least twice as often as we
would expect.

. keep if freq>=27
(1942 observations deleted)

. keep if val_min>=2
(1081 observations deleted)
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ThIS prOdUCES 108 variable Obs unique Mean Min Max Label
i i i hocc 108 41 2992.852 1101 9990
combinations which are noce 08 37 33250008 St REELE .
re 5 4 . 5 5594 count re
both frequently constructed | tot" 108 i 258740 258740 258740 tocal number in s...
d y | Mer BE g ggpme o ne o g i wme i
nwocc - tota number o
and occur more Commony phocc igg gl gi?%;.‘ég Uggiggg iggﬂ;gg percentage o; men. ..
7 7 . 11294 t
than expected. As the woce 108 108 114.8665 3.142614 5115.681 expected mumber o, ..
. prop 108 85 .0018018 .0001121 .0989178
Val min ShOWS, these occur staner 108 85 .0000512 .0000208 .0005869 standard error fo...
0201 ik G35 lmn Lo el sl sl
ro_ex - . . Expecte roporti...
upto20timesmorethan | preswit  ags  sf eBiried gowoen; opdiled Lamiifofidtic
. e ro_max . . . H1i er conftidence...
we would anticipate. There Value 108 108 4.659531 2.122135 19.83571 observed value of...
. . val_min 108 108 4.150986 2.011253 19.30663 value of represen...
are 41 different microclasses | vai—max 108 108 5.168075 2.22231 21.30224 value of represen...
for the older cohort and 37
for the younger cohort.
We can then export the data | outsheet hocc wocc val_min using /77

as a comma-separated text
file, showing hocc wocc and
val_min

We can then use txt2Pajek
to convert the data into a
Pajek file. We select the
input file, which then
defaults to saving the output
file to the same folder. We
specify it is comma
separated and select the
two microclass labels. We
then assert it is a one-mode
directed network before
clicking on ‘create Pajek file’.

"Spath9\sco 1881 micro.txt", ///
comma nonames nolabel replace

10 t2Pajelc Create Pajek Files from Text Files

It File IC.\TulIu‘.eLL_‘IEE‘I_l sl

Jtpun File | !E:\Temp‘.scc_ 1E€1_micro.net

Separnr |COI'|IM | vher | Piruiemr I11U1 4710 C472414
2t caluTr: Zrc cokrmn: Line walues: Pr=fie Oher lre infnz 1 Sufie | Prefie Ntherine efns > Suffic
[T =] |exi = [eignoes ER =] [ Jeanoes -
Lirre[s hiun T | lrudznetauk & dreclec [ I alow empe, cel: = | rasia l |
2L 0 & 4 f ‘o Creatz Pajk. Fie Exk
top ba ianore |— T Ziudensack O andreclec [Tecesl | T ialuwe luupgd
Reary |

We can then open the file in
Pajek, using either the file
button below network, or
the drop-down menu.

File Met Mets Operations Partiion Partitons Vector Vectors: Permutation Permutations Cluster Hierarchy

Options Draw Macro Info  Tools

&)

!

-]
[-]

@/

| =]
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We can then select ‘draw’ or
CTRL+G to visual the
network.

File Met Mets Operations Partiton Partiions Vector Vectors Permutation Permutations Cluster
Options | Draw Macro  Info  Tools

Draw-Partition Ctrl+p 1_micro.net {49)

Draw-Vector Cirl+U
Draw-2Vectors
Draw-Partiton-vector  Cirl+Q
Draw-Partition-2Vectors
Draw-Selectall Ctrl+A

el

This provides a diagram of
the network. The nodes are
distributed where the
software believes they are
best placed. Sometimes it
can be a little strange, so
pressing CTRL+K will
regenerate the network.
Clicking on an individual
node enables it to be moved
around.

We can change the colour of
the nodes to see differences
more clearly. If we close the
graph window we can click
on ‘partition’, ‘create
constant partition’ to create
a blank partition. The first
dialogue box regards the
size of the partition (which
defaults to the number of
nodes, as it needs to be).
The second dialogue box
asks for the constant term
to be used (default is 0).

.’l‘m- = """m,

Create Random Partition
Binarize

Fuse Clusters

Canonical Partition

Canonical Partition [Decreasing frequencies]
Make Metwork

Make Permutation

Make Cluster

Make Hierarchy

Make Vector

Count, Min-Max Vector

e/l

o)
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If we click on the last of the
three buttons we can edit
the partition. This enables us
to group the nodes. In this
example, we will place the
first number of each label as
the partition (which enables
us to code the nodes by
macroclass).

This enables us to see the
differences between the
macroclasses more clearly.
The colours of the partitions
can be altered using the
‘options’, ‘colors’, ‘partition
colors’, ‘of vertices’ drop
down menu within the draw
window. Therefore, the
colours might not be the
same as displayed.

B p m|
File ‘ector ectors . Jermubabion . Permuzadons Custer| Hierarchy
Oipfinns
BEIEMDrItS 1. CATempisco_1861_micru.nel (49) |Z|
K= D
2edieplay
Partiti i
1. Constant [0] paritian {(19) Vertex Val IT_..:\bcl el
2 1 [2202 =
2 o 4310
3 o 1102
Vactors 1
4 o 13§82
& . = a .‘3" oz
i e G
A a 4305
a i o 11A7
Permutations ~. T
™ 8 o 3283
= = e
SUSN 0 |120:;
Cliisfer 11 | & |3z02
B 2 Ju @
[T ).
Ilierarchy
= =
...'m' j ."?ﬂ II’JIG!

We can also find out
statistics about the network.
Using ‘net’, ‘partition’,
‘degree’, ‘all’ we can see the
degree centrality of the
network (as well as getting
the degree for each
occupation).

Permutations |

?:ﬂm

Optit  Transform »
Random Network 2
! et
& Components 3 Domain .3 Qutput
Hierarchical Decomposition  # Care 3
Mumbering 3 alued Core 3
p  Citation Weights 3 Depth 3
&= k-Meighbours 3 p-Cliques 3
Paths between 2vertices  » Vertex Labels
Critical Path Method - CPM ertex Shapes
Maximum Flow 3 Islands 3
\ ector 4 Bow-Tie
& Count 2-Made
Default Labels Partition

@a

=Y Sl
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We can see how many
components exist, using
‘net’, ‘components’, ‘weak’.
From the dialogue box we
select ‘1’ in this example
(this is just about the
strength of ties needed to
form part of the community.
We are interested here in
nodes which have at least
one tie to a member of the
sub-population which are
connected).

Optit  Transform
Random MNetwork
Partitions

Components

Hierarchical Decomposition
Mumbering

Citation Weights
k-Meighbours

Paths between 2 vertices
Critical Path Method - CPM
Maximum Flow
Vector
Count

co 1881 mil::m_lnet 19

We can then reduce our
analysis to just the largest
component. This allows us
to perform some further
analysis. Firstly, we click on
the partition named
‘components’ to see which
is largest.

b=

= Operations

acrol | Info

1. Weak Components of N1

_ =]

&) 3

= |

Woleo | < faon | n )b [ f Ry |

[
o

-+
=

R R S R SRS




We then click on
‘operations’, ‘extract from
network’, ‘partition’ (or
CTRL+X) and decide to keep
only ‘1’. This removes those
cases which do not connect
to the main component.

File Met Nets | Operations Partiion Partitions Vector Vectors Permutation Permutations Cluster Hierarchy

Permutatio:

We can use ‘net’, ‘vector’,
‘centrality’, ‘closeness’, ‘all’
to see the closeness
centrality.

Optic

P

=

Vectors

Options  Draw Shrink Metwork

Extract from Network Partition Cirl4%

Brokerage Roles Cluster

Dissimilarity™
Vector
Transform
Reorder

Coloring
Balance™
Blockmodeling™

[ Permutation™

Identify
Petri
Refine Partition

Met Mets Operations Partiton Partitons Vector Vectors Permutation Permutations Cluster Hierarchy

Transform

Random Metwork
Partitions

Components

Hierarchical Decomposition
Numbering

Citation Weights
k-MNeighbours

Paths between 2 vertices
Critical Path Method - CPM
Maximum Flow

Count

[ Permutations |

Count Meighbour Colors

Genetic Structure
Functional Composition ¥

Expand Partition 4
Expand Reduction

Leader Partition

2-Mode Network
to GEDCOM

- r T vy v

s of N1 [>=1] (49. comp.=2)

co_1881_micro.net (49)

EiEl | ENEN | EN[EN | [ENEN

CEX

3
3
13
3
3
13
.3
13
3

13

3 Get Loops
Get Coordinate 3
Important Vertices »
Structural Holes
Clustering Coefficients

Betweenness

KN KN | [ES K3

s
Output
|

Summing up Values of Lines
Min of Values of Lines

Max of Values of Lines
Centers
PCore
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We can use ‘net’, ‘Paths
between 2 vertices’,
‘distribution of distances’,
‘from all vertices’ to see the
average distance between
the nodes.

Optic  Transform 14
Random MNetwark

Partitions co_1881_micro.net (49)

3
3
Components 3
Hierarchical Decomposition  #
Mumbering 3
p  Citation Weights 4
k-Neighbours » pponents of N1 [>=1] (49. comp_=2)
Paths between 2 vertices  » One Shortest
Critical Path Method - CPM All Shortest
Maximum Flow Walks with Limited Length
Vector b Diameter
Count

Geodesics Matrices™
Distribution of Distances  » From All Vertices
From Vertices in Cluster

Permutations

=)=
EJ

We can then save the
partition we created to
ensure we have the data
next time we analyse it.

File Met Mets Operations Partiton Partions Vector Vectors Permutation Permutations Cluster Hierarchy
Options Draw Macro Info Tools

e

1. CATempisco_1881_micro.net (49)

!

[ Partitions

et 2. Constant [0] partition (49)

e e

!

Cluster

gy

We can analyse more than
just microclasses. In this
second example we will look
at Canada 1891 data,
looking at religion. Again, a
dataset has been created.

. use $path9\canada9l.dta, clear

. codebook, compact

variable obs Unique Mean Min Max Label

serial 21699 7675 51919.54 12 76715 Household index ...
agel 21699 48 51.6469 28 75 Age

sexl 21699 1 1 1 1 sex

hiscol 21699 312 60062.34 1110 98990

microclassl 21699 71 3658.492 1101 9990

age 21699 46 23.66455 12 57 Age

sex 21699 1 1 1 1 sSex

hisco 21699 337 62402.54 1110 98990

microclass 21699 70 3820.816 1101 9990

religionl 21699 66 3595.099 1100 9997 Religion, first ...
religion 21699 61 3609.406 1100 9997 Religion, first ...
hiscaml 21699 68 58.69302 45.69142 99 (mean) hiscam
hiscam 21699 68 57.72059 45.69142 99 (mean) hiscam
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From the religion data, we
can dichotomise the
microclasses by placinga 1
in front of the microclasses
for Catholics.

capture drop cath¥

gen cath=religion==1100
gen cathl=religionl==1100
capture drop hocc

gen hocc=microclass

. replace hocc=microclass+10000 if cath==1
(30927 real changes made)

capture drop wocc

gen wocc=microclassl

. replace wocc=microclassl+10000 if cathl==
(29994 real changes made)

This enables us to run the
analysis as above.

do http://www.camsis.stir.ac.uk/sonocs/do/pajek.do

This provides us with over variabTe Obs Unique Mean Min Max Label
P P hocc 4471 137 7575.914 1101 19990
4,000 combinations, wocc 4471 138 7164.323 1101 19990 .
req 4471 77  4.66115 1 1111 (count req
althOUgh many of these are tot 4471 1 20840 20840 20840 total number in ...
of little relevance to us. nhocc 4471 107 265.926 1 1566 total number of ...
nwocc 4471 102 309.9512 1 2662 total number of ...
phocc 4471 107 .0127604 .000048 .075144 percentage of me...
pwocc 4471 102 .0148729 .000048 .1277351 percentage of wo...
ewocc 4471 3832 3.305061 .0004319 200.0332 expected number ...
prop 4471 77 .0002237 .000048 .0533109
staner 4471 77 .0000831 .000048 .0015562 standard error f...
pro_obs 4471 77 .0002237 .000048 .0533109 oObserved proport...
pro_exp 4471 3818 .0001586 2.07e-08 .0095985 Expected proport...
pro_min 4471 77 .0001406 1.15e-09 .0517548 Lower confidence...
pro_max 4471 77 .0003067 .000096 .0548671 Higher confidenc...
value 4471 3968 5.717776 .0432525 2315.556 Observed value o...
val_min 4471 4217 1.115635 1.04e-06 81.03288 Vvalue of represe...
val_max 4471 4214 10.31992 .0691135 4631.055 Vvalue of represe...
We set limits of frequency of | © eep if fregs=s
5 and val min of 2 (3546 observations deleted)
. keep if val_min>=2
(617 observations deleted)
This provides us with over variabTe oObs Unique Mean Min Max Label
i H hocc 308 92 8767.581 1101 15202
300 combinations of wocc 308 91 8542.578 1701 15202 ]
i ioi i . req 308 57 22.03571 5 1111 (count) freq
mlcroclass_rellglon Imkages tot 308 1 20840 20840 20840 total number in s...
nhocc 308 85 273.1526 14 1566 total number of m...
nwocc 308 77 330.25 12 2662 total number of f...
phocc 308 85 .0131071 .0006718 .075144 percentage of men...
pwocc 308 77 .0158469 .0005758 .1277351 percentage of wom...
ewocc 308 304 4.442368 .0735605 200.0332 expected number o...
prop 308 57 .0010574 .0002399 .0533109
staner 308 57 .0001857 .0001073 .0015562 sStandard error fo...
pro_obs 308 57 .0010574 .0002399 .0533109 oObserved proporti...
pro_exp 308 304 .0002132 3.53e-06 .0095985 Expected proporti...
pro_min 308 57 .0008717 .0001326 .0517548 Lower confidence ...
pro_max 308 57 .0012431 .0003472 .0548671 Higher confidence...
value 308 304 9.38363 2.268401 109.2243 oObserved value of...
val_min 308 306 6.628953 2.010274 81.03288 value of represen...
val_max 308 306 12.13831 2.521529 137.4158 value of represen...

We can then export the data
as above.

outsheet hocc wocc val min using ///
"$path9\ca 1891 micro cath.txt", ///
comma nonames nolabel replace

We can then rerun the
analysis in Pajek, as above.

Follow the steps from the txt2pajek example, using the Canadian
data. The practices in Pajek are the same, regardless of the type of
data.

(Note: When we create the partition to distinguish between Catholics
and non-Catholics, if you ask it to set a constant partition with a value
of 0, you can simply change the value to a ‘1’ if it is a five-digit
number (i.e., it has a one added to the front).

If you wish, you might want to code the macroclass additionally (the
first number if 4 digits, first two if 5 digits). This will create potential
values of 1-5, 9, 11-15 & 9. Using ‘options’, ‘colors’, ‘partition colors’,
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‘of vertices’ in the graph window, you can click on the colors and
assign them a new value. This would enable a ‘bluescale’ system for
Catholics and a ‘redscale’ for non-Catholics akin to the usual
‘greyscale’ we see of the macroclasses being represented by
brightness and the religion represented by colours).

Performing the Pajek
analysis is similar, regardless
of the methods used to
generate the data.

use S$path9\usa2000.dta, clear
do S$pathb\pajek ster.do

**Set a limit for number of ties
capture drop limit

The analysis thus far has gen limit = freg>=5
foamsedonusmgthe codebook 1f limit==1, compact
‘Threshold’ method to ) .
keep 1if limit==
extract data from Stata. We
can also use the ‘Popularity’
method for looking at the
top ties.
Firstly, we convert our
dataset to Pajek, and set a
limit for the number of ties
we wish to use (to avoid a
single instance being viewed
as over-represented).
. . variabTe obs unique Mean Min Max LabeT
Jregvesusadatasetof | e am sgmm m gy
4,838 connections. There | B8 1 wu wan 8 g GRS T,
0 otal number 1n samp e. .
are 80 male occupations and | mecc 1838 8 00482y 3% 438777 Soral momber of Tamsies inocvapation
L. phocc 4838 80 .214832 .0003%0; .(232(212512 percentage o: men in occupation
80 female. Thisis not always | Becc 33 130 305 008 9019008 3430996 bepecrealoumer e partnccopars™”
i o :ggg %8?; 50232982 igg::gg 852)‘2(7)3 standard error for tie
the case as sometimes ;:225{5 4838 1057 .0002065 2.60e-06 .0219729 oObserved proportion of all ties
pro_exp 4838 4838 .0002003 1.05e-07 017876 Expected proportion of all ties

occupations are too small
for one gender to have any
cases. If so, revise the
frequency or consider
dropping/merging the
occupational group.

pro_min 4838 1057 .0001998 1.44e-06 . Lower confidence interval of observed proportion

pro_max 4838 1057 .0002131 3.76e-06 .0220785 Higher confidence interval of observed proportion

value 4838 4833 1.122118 .0684662 26.00483 oObserved value of representation

val_min 4838 4838 .9455958 .0425884 24.29394 value of representation for lower confidence interval

val_max 4838 1.29864 .0908308 35.90638 value of representation for higher confidence interval
1 1 1 1

4838
threshold 4838

However, if there is a
missing occupation for
women but you are studying
husband’s ties to wives, it is
not important as that
occupation will simply have
no incoming ties. There are
likely others which receive
no incoming ties also. If you
wish to compare male and
female networks, however,
that occupation should be
removed from both.

Next we need to order each
occupation in descending
order by the over-

capture drop hcase
gsort hocc -val min
by hocc: gen hcase= n
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representation (val_min) keep if hcase<=3
and assign a score to each codebook, compact
occupation so we only have
the most over-represented.
We can then decide what
level we wish to set the
threshold for popularity to
(3 in this case).

Deciding whether to sort by
male (hocc) or female
(wocc) occupation is
consequential here. They do
not necessarily provide the
same results. You can export
the data for men and for
women separately if you
wish to compare them.

Th . 240 A variabTe 0Obs unique Mean Min Max Label
Is g|Ves us cases. S hocc 240 80 3220.363 1101 9900 Microclass
. wocc 240 75 3353.375 1101 9900 Microclass of spouse
there are 80 occupations freq 240 180 42,5208 5 12037 (count) freq
tot 240 1 1924919 1924919 1924919 total number 12 sample
H nhocc 240 80 24061.49 733 154477 total number of males in occupation
and 3 ties from eaCh nwocc 240 75 23507.99 35 428777 total number of females in occupation
phocc 240 80 .0125 .0003808 .0802512 percentage o$ men in occupation
H pwocc 240 75 .0122125 .0000182 .2227507 percentage of women in occupation
Occupatlon/ then as ewocc 240 240 217.1488 .2015259 6715.202 expected number of partnerships
* prop 240 180 .0002299 2.60e-06 .0062532
80*3=240 we can be staner 240 180 7.84e-06 1.16e-06 .0000568 Standard error for tie

pro_obs 240 180 .0002299 2.60e-06 .0062532 Observed proportion of all ties

pro_exp 240 240 .0001128 1.05e-07 .0034886 Expected p['opor't'iqn of all ties .

assured the process has Mnn D 0 oo Ldene aelied Lower conisence Tnenal, of sheorved prosorion,
Vaine 240 240 3.404909 1.255762 26.00483 Observed value of representation prop

WO rked. val_min 240 240 2.888906 1.084877 24.29394 value of representation for lower confidence interval
v:l;!::'ld %18 242 3.92091% 1.32421g 35.90631]3- value of representation for higher confidence interval
N I T N N

The early step showing 80

occupations did not show at

least 3 ties for all 80

occupations, so it’s worth

checking this number and

ensuring the numbers are as

expected.

Now that we have our data, | outsheet hocc wocc using $path4\us00.txt, ///

it’s a simple process of comma nonames nolabel replace

exporting our results, so
they can be converted for us
in Pajek.

As an aside, it’s possible to use $path9\usa2000.dta, clear
dichotomise the data prior
to exporting. This can be
performed in Stata at the
first stage.

keep if gpc h>=20 & gpc_h <=80
keep if gpc w>=20 & gpc_w <=80

Th t d b k variabTe 0obs Unique Mean Min Max LabeT
e Compac COdeDbOOKS egattan 135433 4 giggzgs i 4 Egucationa} attainment, -internat-iona} recoge Eg. ..
edattan_sp 4 4 . 714 4 Educational attainment, international recode [o...
show that we have dropped hocc 1924919 80 3168.676 1101 9900 Microc]ass
wocch 1924919 81 2653 1101 9900 nél'icr'o;ﬂass of spouse
gpc_| 1924919 80 23.36023 1.436552 91.79865 (mean) gpc
from 1,925 cases to 3279k PN el 81 F7aoes Iidlonss aiases (heam goe
cases by looking only at
couples bOth Worklng n variable obs unique Mean Mmin Max Label
i i edattan 279143 4 3.573838 1 4 Educational attainment, international recode [ge...
occu patlo ns Wlth between edattan_sp 279143 4 3.526877 1 4 Educational attainment, international recode [of...
0, 0, hocc 279143 27 1879.82 1101 9900 Microclass
20 A) a nd 80 A) grad uates. wocc 279143 27 1676.914 1101 9900 Microclass of spouse
gpc_h 279143 27 43.56248 21.27431 74.08017 (mean) gpc
279k is a Iarge dataset o) gpc_w 279143 27 43.96049 21.27431 74.08017 (mean) gpc
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this is fine. Beware that
these methods can make
datasets too small to
analyse.

We’ve also dropped from 80
to 27 occupations,
principally as 53 are outside
of our range and therefore
do not have sufficient
numbers of both graduates
and non-graduates to
meaningfully analyse them.

The usually processes can
now be analysed.

This method can be
performed multiple times to
create different datasets
(i.e., one for male graduates
irrespective of wife’s
education and one for
male).

do S$pathb\pajek ster.do

Combined method
The combined method
brings together these
techniques.

Start off by using the

use S$path9\usa2000.dta, clear

do S$pathb\pajek ster.do
**Set a limit for number of ties

capture drop limit
gen limit = freg>=5

popularity method. codebook if limit==1, compact
keep if limit==
capture drop hcase
gsort hocc -val min
by hocc: gen hcase= n

Create a new variable which | capture drop real

enables you to code if it is gen real=num==

the top (or top 3 etc.)

) ) preserve
occupations. Keep just those keep if real==
and export them to another | save $path9/top.dta, replace

dataset.

Note: in Stata preserve and
restore allows you to make
changes which does not
affect how the data was
before the ‘preserve’
command was operated.

restore

Remove those cases from
the dataset and then move
to using the threshold

drop if real==
gsort -val min
capture drop real
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technique. Sort all
combinations by their over-
representation score and
assign an ordered number to
each. Then, just keep
however many is required to
have the correct number of
ties.

gen real= n
keep if n <=4528

You can now add back the
initial ties and you will have
your data ready to be
exported in the normal way.

append using $path9\top.dta

/17

outsheet hocc wocc using $path9\combined.txt,
comma nonames nolabel replace

Creating a random network.

This is simple in Pajek. Goto
‘random network’, ‘total no.
of arcs’. The first dialogue
box asks how many vertices
are needed (number of
occupations). The second
dialogue box asks for
number of arcs (how many
linkages). Then, it randomly
generates a network based
on those numbers. There
are other options for types
of networks to generate if
required.

File | Net Mets Operations Partiion Partiions Wector Vectors Permutation Permutations Cluster Hierarchy

Optic  Transform » i

N Random Metwork v| Total No. of Arcs

Permutations |

Partitions 3 Yertices Output Degree IZ|
Components 3 Bernoulli/Poisson 3
Hierarchical Decomposition ¥ Scale Free 3 E|
Mumbering 3 Small World
p  Citation Weights 3 Extended Model

= k-Meighbours » PTF v 4 E|
Paths between 2 vertices  » |Z|
Critical Path Method - CPM
Maximum Flow »

V' Vector 3 |Z|
2 Count 3 E|

!

The QAP analysis has been
performed in Ucinet. Pajek
cannot yet do QAP analysis,
whilst the system in R is not
as user-friendly for
comparing networks.
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