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ABSTRACT

This paper presents a preliminary analysis of Websiontained in a large-scale crawl of the .auadortat
was collected by the Commonwealth Scientific ardtuBirial Research Organisation (CSIRO) in late 2005
Our analysis is based on a 10 percent random sarhtiie CSIRO crawl dataset, which contains aroltd
million Web pages from approximately 200,000 WedssifT his paper represents the first step in alarge
planned project, which we title the “.au Censulsg &im of which is to use large-scale Web crawls to
conduct research into commercial and social aspétte Australian public Web. The primary aim oét
present paper is to analyse the data’s propeWedind that the dataset predominantly consists of
commercial Websites (78 percent of sites are “.aai).while .edu.au, .org.au and .net.au sites aachunt
for around 5-6 percent of all sites (and .gov.&essare approximately 2 percent).

INTRODUCTION

The Web is now an important element of life for m&ustralians. The Web is a major source of congume
information, with consumer- or business-relatedd®ss continuing to dominate commercial Web search
engine queries (Spink and Jansen, 2004, forthcamitgst Australian businesses maintain at least a
minimal Web presence (for e.g. contact detailsjledome base their entire business model around th
Web. The Web is also increasing important to Alisimgpolitics, with many Australians obtaining pgmal
information via party Websites or politically-oriex Weblogs. One can also expect that there wiidogal
impacts of the Web, but compared with the impatte®Web on Australian commerce and politics, any
effects on Australian society may be less diredttake longer to eventuate.

Recent sociological research has found that whée‘traditional” conceptualisations of Australiaational
identity that emerged in the 2Century (e.g., the ANZACs, sporting success arcsual lifestyle) are
still strong in the popular imagination (PhillipgdaSmith 2000; Smith and Phillips 2001), they aemb
challenged by social movements (e.g. environmestsalieminists and advocates of Aboriginal and
multicultural constituencies) aiming to redefine tiational identity in more inclusive or progressivays
(Wickes, Smith and Phillips 2006). One social intpEiche Web may therefore be in its use as aftwol
promoting alternative conceptualisations of Augrahational identity; the use of the Web in thieyw
would parallel its extensive use in activist netkgosuch as the global justice movement and the
environmental movement who endeavour to bypassitss media, which tend to highlight mainstream
views (Castells 1997, Garrett 2006).



Organisations such as the Commonwealth Scientificladustrial Research Organisation (CSIRO) and
National Library of Australia (NLA) are collectirand archiving large-scale crawls of the Austrapablic
Web. Internationally, the Australian public Welalso being archived by the Internet Archive prdject
which has been conducting large-scale crawls of\fke since 1997. The primary motivation behind the
large-scale crawl activities of CSIRO is informatietrieval research, while for the NLA and theshniet
Archive, the major goal is the preservation of @igheritage. It is notable that the National Scéen
Foundation-funded Cornell Cybertools proféstdevising methods and tools for conducting eiogiisocial
science research using data from the Internet #eglsiocial science-oriented research of large-sgalels
is therefore gaining attention internationally.

To our knowledge, there has been no attempt toumireinpirical research into Australian commerce and
society using large-scale crawls of the Austrapiahlic Web. The majority of Australian social-saien
oriented Web studies have been qualitative anabisesging from cultural and media studies. Long and
Allen (2001) use a case study of a denial of seraitack on an Australian internet relay chat nétwo
study libertarianism on the Web. Allen (2002) rewseAustralian policy relating to Web censorship.
Holloway (2002) presents a case study on the dlidjitedde in Western Sydney. There are chaptersdimgu
on Australian internet history, policy and cultimeGoggin (2004). The limited empirical researchtttioes
exist generally relates to Web use — analysis fegudata to show how Australians are using therit.
The Internet Activity Survey (ABS 2006) providedalls on aspects of Web access services provided by
Internet Service Providers in Australia. Gibson0@0uses the 2001 Australian Census (which included
guestions on computer and internet use at homevarid to study social and spatial inequalities @ngonal
usage of ICTs. Madden and Savage (2000) and MaatiiCoble-Neal (2003) estimate an econometric
model of individual internet use and show how thHeepof internet services, sociodemographic facamc
connection capacity affect internet use.

The present paper is the first stage of a planaegki project (the “.au Census”), the aim of whgto
conduct research into Australian commerce and soo#ng large-scale Web crawl data. While we wéle
automatic text analysis methods in this researehenvisage that such methods will not tell us ehalgput
a given Website, and consequently, the Web padealso need to be viewed and classified by human
analysts. If we wanted to characterise the Webepiasof companies in footwear retail, for examiple,
would not be enough to know that a site has “foativas a meta keyword — it could be a Website for a
footwear manufacturer, rather than retailer. To ene distinction it would be necessary to loothatother
meta keywords (and probably the entire Web page).

As human classification of 10 million Web pageslearly not feasible, we need a sampling approach.
Existing techniques for sampling from the Web aedl wtudied (e.g. Henzinget al (2000), Brodeet al
(2006)) and aim to obtain close approximations tme random sample. Various characteristics oiled
make this difficult however. A key innovation ¢t .au Census project will be our investigatioaddiptive
sampling (Thompson and Seber 1996) for construstamgples of Web pages that are subsequently used to
infer characteristics for the underlying populat{the Australian public Web). While adaptive samglis
commonly used to study hard-to-reach populationsrevkhere is clustering of observations, for exampl
because of the existence of social networks, theexample of its use for analysis of Web data ¢&land
(2005). The reason why a “traditional” sampling m@eh is not appropriate is the rarity of the uhdeg
populations: only a small proportion of the pagethe CSIRO dataset will be directly relevant totfeear
retailing, for example, and a “standard” 1% sangflé/eb pages would not include enough relevant page

In the .au Census project, we will be taking théRTScrawl! data as our underlying “population” of Ve
pages. Given this, a true random sample can be fakm the “population”, and “hard-to-reach” sub-
populations can be much more readily identified.

However, the “population” itself clearly is not dom as crawlers are not a random sampling techpolog
For example, it is not feasible for CSIRO to crawd entire .au domain for at least four reasornst,Rhere
is the question of resources — even efficientlyigle=d Web crawlers such as that developed by CSHRE®
time to crawl the Web and there is a necessarg{ofidbetween extensiveness or coverage of aniohoiV

1 http://www.archive.org
2 http://www.news.cornell.edu/stories/Sept05/NSkeeidols.dea.html



crawl and the frequency of new crawls (which amied out to obtain up-to-date data snapshots).
Researchers who are constructing large-scale cewls as the CSIRO crawl are generally going tofaim
a “sweet spot” whereby the crawl is limited onlyrébevant or interesting parts of the Web, whiahthen
regularly crawled. However, achieving this balaiscthe subject of current research in informatietnieval,
and hence we cannot take it as given that the @&RO crawl is representative of the parts of the
Australian public Web that are of interest for coenaially- and socially-oriented research. The sdcon
reason why the CSIRO craw! will not be a complet@pshot of the .au domain relates to the existefice
Web pages which are not connected to other patteediVeb (this is sometimes called the “dark Ireg€rn
http://en.wikipedia.org/wiki/Dark_internet) — if\@eb page is not linked to by any other Web page,imn
particular not linked to by other pages in thedamain (or linked to by only a few pages) thenilt be
very difficult for a crawler to find the page anelrice it is unlikely to be included in the crawl.eTthird
reason is due to the policies imposed by the crawte example, to ensure reasonable coveragesacros
many servers, individual large servers are notsssrdy crawled in entirety; the limit is set byaader
policy configuration. Similarly, the crawler adhsit® robots.txt conventions which allow Web server
administrators to set restrictions on what parttheir site and/or what crawlers are allowed teeascThe
settings on individual servers could preclude lamgmunts of their data from being crawled. Thettour
reason is that large quantities of spam (junk) \pades can be created by individuals with intemiuitheir
information in front of search engine users forpleposes of generating revenue through advertisenose
for other more illicit purposes. These crawler figdare constantly being changed and updated and an
particular crawl may contain an unknown numbersgidim” pages.

DATA COLLECTION

We use a large-scale crawl of the Australian puMab (defined here as publicly-available Web pagés
root URLs containing the .au country-code Top-Leéemain) that was collected by CSIRO in 200Fhe
crawl dataset contains around 10 million Web pdgea approximately 200,000 Websites (a Website is
defined here as Web pages with same root URL). @yext information from Web pages is storechim t
CSIRO crawl dataset (images are not collectedpatih the links to the images are preserved). Ifed W
page contains a link to a PDF or an Office apglicatile (such as Word or Excel files), the CSIR@wler
stored a text representation of the applicatian(fite do not make use of this data here).

The analysis in the present paper is based orparb@nt random sample of the Websites in the CSIRO
crawl dataset — 19,492 Websites. To clarify, threloen sample is based on selecting from the totalfse
Websites (not from their Web pages). Nor was arckéting by the size or other properties of the Vitebs
carried out prior to random samples being taker. ddnsequence of this (due to the typical power law
distribution of server sizes on the Web) is thahynaore small Websites will be selected than mediom
large Websites.

DATA ANALYSIS

Number of Australian Web domains

There are 10 types of Australian Website doma#DA second level domains) in the 10% sample:

« .com.au — For Australian commercial entities, sasttompanies (with ACN as registered with
ASIC), and businesses (registered with state govents). Note that the CSIRO crawl dataset does
not include .com Websites originating from Austdhat does not include “.au”.

.edu.au — For Australian educational institutioegistered at the federal or state level.
« .org.au — For Australian charities and non-prafgamisations.

.net.au — For Australian commercial entities, sagsltompanies (with ACN as registered through
ASIC), and businesses (registered with state govents)

+ .gov.au — For Australian federal, state and loo&kegnment bodies.

3 The root URL of an HTTP web page is the portibthe URL between the “http://” and the next “/'ofFexample,
the root URL of the web padstp://www.example.com/mydir/mypage.htil“www.example.com”.




« .asn.au — For Australian incorporated associatjpoiitjcal parties, trade unions, sporting and
special interest clubs..

+ .csiro.au — For the sole use of the Commonwealign8tic and Industrial Research Organisation
(CSIRO).

« .0z.au - Australian Websites, not limited to angtipalar type.
» .info.au - Australian Websites providing informatim a particular subject area.
« .id.au - For individuals who are Australian citisesr residents.

The majority (78 percent) of .au Websites are .bdebsites (Table 1). Educational, organisational and
network Websites each account for about 5-6 pexfathie sample, 2 percent of the sample are govemhm
Websites and 1 percent are association Websitesterhaining 4 domains (.csiro.au, .0z.au, .infoiduau)
form less than 0.5 percent of all .au Websit€he largely commercial nature of the Australianb/tas
evolved over the last ten years as business canmetsed and also began to dominate Web searching
(Spink and Jansen, 2004). The social use of the M&gbnot predominate in an analysis of Websites, bu
can be seen more in networking, blogs, email,Ndte that the number of Websites in a category does
correlate with the number of Webpages in that caie(see below).

[Place Table 1 Here]

Number of Web pages

On average, around 50 Web pages were crawled m\WWatbsite. There is marked variation in the size of
Websites: government Websites are the largestagpitinoximately 140 pages per site, while Websitehén
remaining 5 domains (that we consider here) haavamage size of at most around half of the govemime
sites. Websites in the two domains most used fomeercial purposes (.com.au and .net.au) were the
smallest, with an average size of 40-50 pages.

Number of external hyperlinks

We define an external hyperlink as a hyperlink Web page with a different root URL to the page
containing the hyperlink. Overall, the mean numidgjunique) external links per Website for any doma
was 42 and as we found for Web pages, .com.aursé&e a lower-than-average number of external links
(35)° This compares with .org.au sites (56 links), .adwsites (78 links) and .gov.au sites (96 linksle T
above analysis for the number of Web pages andreteyperlinks indicates that commercial sites are
average, smaller and contain fewer external hygesliHowever, as commercial Websites are by far the
largest Web domain, 70.4 percent of all Web pagds4.9 percent of all external Web links are from
commercial Websites. In other words, most Websitésh pages and Web links on the Australian public
Web are commercial in nature.

Meta keywords

Meta keywords are terms that Website authors use variety of reasons. Sometimes (in particuldahwi
.gov.au sites due to Australian Government besttigeaguidelines) there is an honest attempt tordes

their site across various standard metadata ftelttse rest of the world and as such, they prouisksul
information for identifying the nature of sites.dther circumstances, particularly commercial oiggtions,
there can be an incentive to exaggerate or purpibsé&d attempt to mislead. Meta keywords are ineyal

not viewed by individuals as they appear in heamfermation which is not rendered by Web browsEénge

to the inability of search engines to trust thé-ssgpresentation of commercial organisations, rketavords
are uniformly ignored from an indexing and rankpegspective. Some commercial organisations use meta
keywords to accurately identify information; thésgrimarily from an internal business process patye

4 In the analysis that follows, we do not discimse four domains because the number of websitcimdomain is
too small for statistically reliable conclusionsite made.

5 If a hyperlink to an external web page was com@ion more than one page within a given websiteas only
counted once.



as it enables them to create their own enterpeaech facilities that accurately find their produathen
users carry out searches with the organisatioecheengine. However, this practice cannot bedealie

Overall, the average number of (unique) meta kegiwper site was 27In contrast to what we found for
external hyperlinks, the average number of metavkegs on commercial sites is about the same as the
average over all domains, while .org.au and .edsites on average use less keywords. Governmestagit
average contain the most meta keywords — 56 keysyoed site.

In Table 2, listings of the top-40 meta keywordstérms of frequency of use) are presented fob thmajor
domains’

[Place Table 2 about here]

The following are some initial conclusions:

« To the extent that the appearance of a city oe staine as a meta keyword on a commercial site
indicates that the Website is related to a comrakagitivity in that location, the distribution of
city/state name meta keywords accords with expgeatabydney/NSW and Melbourne/Victoria are
highly-ranked, as is Queensland (the destinatianwth travel in Australia). Adelaide is ranked

much further down the list, and Hobart doesn't en&ke it into the top-40. Commercial sites on the

Australian public Web are primarily focused on Halys/tourism, restaurants, real estate,
entertainment and sport.

« The fields/disciplines of study that are most proanit (in terms of keyword frequency) on the
Australian public Web are: science, technology jmment, business, engineering and
management.

« The striking feature regarding the .org.au sitekéspredominance of keywords relating to religion:
christian (40), church (39), god (23), jesus (28ligion (20). Otherwise, .org sites appear to lostm
focused on: community, education, health, childezsvironment, sport, art.

« As expected, the keywords for .net.au sites anesked on technology and the internet.

« The areas of government that are represented kethveords on .gov.au sites are: employment,
environment, community, service, law, educatioralthe law, tourism and training.

DISCUSSION AND CONCLUSION

In this paper, we have presented a preliminaryyaisbf a 10 percent sample of data from CSIROG520
large-scale crawl of the Australian public Web. @ain aim was to analyse properties of the CSIR@QvLr
data. Another aim was to establish a benchmarkdomparative studies over time (CSIRO are presently
conducting further crawls of the .au domain).

Does the quantity and nature of Web material inddt@set match our expectations regarding how
Australians are using the Web (either as produmecsnsumers of Web material)? One of our key figdi
is the predominance of commercial- and businessitad material on the Australian public Web. Based
our analysis, the non-commercial Web representsoat 22 percent of Websites and 30 percent of Web
pages (these figures include .net.au sites thatimiact be commercial). On this basis, we wouldent
conclude that the Australian Web is in fact mosatlusiness Web.

The government, CSIRO and educational Websitegsept a particular group in that they share some
common characteristics. They are of course non-centiad, and are much deeper and denser than
commercial Websites. This may reflect that natfrdneir genres as more stable in nature than couiate
businesses, and the policy requirements to comratenaffectively at a distance.

While our meta keyword analysis provided someahitisights into the nature of Australian Websites,
including the surprising finding that many .orgsiies appear to be of a religious nature, thisyaismhlso

6 If a particular meta keyword was contained oneartban one page within a given website, it was oolynted once.

7 Variations in spelling and capitalisation werketa account of. For example, the frequency coudtl@f7 for
“accommodation” includes the following variatiosccomodation (17), accomodation (367), Accommodatio
(96), accommodations (18), accomodations (10),racwadation (676), ACCOMMODATION (3).



revealed the limitation of basic frequency couritmeta keywords. In future analysis, we plan to aise
adaptive sampling approach that will enable usatefally study a small sample of Websites morefodye
(thus allowing us to move beyond basic frequenant®of meta keywords).

REFERENCES

Ackland, R. (2005). “Estimating the size of pol#idVeb graphs,” mimeo, The Australian National
University. http://acsr.anu.edu.au/staff/ackland/papers/palitiweb_graphs.pdf

Allen, M. (2001). “Reviewing Australia's attemptsvdeb censorship Association of Web Researchers v2
Conference 2001, Minneapolis, October

Australian Bureau of Statistics. (June 2008gb Activity — Australia
[http://www.abs.gov.au/ausstats/abs@.nsf/e8ae5488898ca25682000131612/6445f12663006b83ca2
56a150079564d!OpenDocumgnt

Broder, A., Fontura, M., Josifovski, V., Kumar, Rlptwani, R., Nabar, S., Panigrahy, R., TomkinsaAd
Xu, Y. (2006). “Estimating Corpus Size via Queriés’CIKM '06: Proceedings of the f5ACM
international conference on Information and Knovgedanagemer(fArlington, Virginia, USA). ACM
Press. New York, NY, USA, 594-603.

Castells, M. (1997)The Power of Identity. The Information Age: Econp8gciety and Culture Vol..ll
Oxford: Blackwell.

Garrett, R. Kelly. 2006. “Protest in an informatisociety. A review of literature on social movenseand
new ICTs.”Information, Communication & Socie®2): 202-224.

Gibson, C. (2003). “Digital divides in New South Wst A research note on socio-spatial inequalitygs
2001 census data on computer and Web technoldgytralian Geographer, 32), 239-257.

Goggin, G. (2004)Virtual Nation: The Web in Australi®@ydney: UNSW Press.

Henzinger, M., Heydon, A., Mitzenmacher, M. anddiaj M. (2000) “On Near-Uniform URL Sampling,” In
9" International World Wide Web Conference (Ww\ansterdam. The Netherlands, 295-308.

Holloway, D. (2002). “Disparities in Web accesscdse study of the digital divide in Western Sydhey,
Australian Journal of Social Issues,(3Y, 51-69.

Long, J. and M. Allen (2001). “Hacking the underndertarian limits; commercial containmengustralian
Journal of Communicatior28(3), 37-54.

Madden, G. and G. Coble-Neal (2003). “Web use ialrand remote Western Australia,”
Telecommunications Policy, @374), 253-266.

Madden, G. and S. J. Savage (2000). “Some ecoramdisocial aspects of residential Web use in
Australia,” Journal of Media Economics, (3, 171-185.

Phillips, T and P. Smith (2000). “What is ‘Austaali? Knowledge and attitudes among a gallery of
contemporary AustraliansAustralian Journal of Political Scienc85(2), 203-224.

Smith, P. and T. Phillips (2001). “What is UnAu$iza?” Journal of Sociology37(4), 323-339.

Spink, A. and B. J. Jansen (forthcoming). “Tremdsearching for business and e-commerce information
Web search enginesJournal of Electronic Commerce Research

Spink, A. and B. J. Jansen (2004)eb Search: Public Searching of the W@éxlin: Springer.

Thompson, S. K and G. A. F. Seber. (1998)aptive SamplingNew York: J. Wiley & Sons.

Wickes, R., P. Smith and T. Phillips (2006). “Gended national identity: Lessons from the Australia
case,"The Australian Journal of Political SciencEL




Table 1: Analysisof 10% sample of 2005 CSIRO crawl data

Number of Websites

(% of Websites in sample)

Number of Web pages
(% of Web pages in sample)
Mean number of Web pages per Website

Number of external hyperlinks
(% of external links in sample)
Mean number of external hyperlinks per Website

Number of meta keywords (unique within a Website)
(% of meta keywords in sample)
Mean number of unique keywords per Website

com.au

15245
78.2

727705
70.4
47.7

536772
64.9
35.2

428377
82.8
28.1

edu.au

1324
6.8

93330
9.0
70.4

102617
12.4
77.5

24283
4.7
18.3

org.au

1228
6.3

93106
9.0
75.8

69201
8.4
56.3

19115
3.7
155

net.au

1032
5.3

44481
4.3
43.1

56928
6.9
55.1

18229
3.5
17.6

gov.au

399
20

56482
5.5
141.5

38242
4.6
95.8

22368
4.3
56.1

asn.au

209
11

14516
1.4
69.4

10270
1.2
49.1

3430
0.7
16.4

38
0.2

2385
0.2
62.7

4145
0.5
109.1

639
0.1
16.8

id.au csiro.au

oz.au

10
0.1 0.0
1321 621
0.1 0.1
1321 124.2
1872 6386
0.2 0.8
187.2 1277.2
614 57
0.1 0.0
614 114

info.au

2
0.0

163
0.0
81.5

994
0.1
497.0

51
0.0
25.5

All

19492
100.0

1034110
100.0
53.05

827427
100.0
42.4

517163
100.0
26.5



Table 2: Meta keywords
frequency .edu.au

.com.au
australia
accommodation
sydney
gueensland

new south wales
melbourne
holiday

restaurant
service
victoria
western australia
business
hotel

south australia
real estate
property
brisbane
perth

travel guide
entertainment
shop

motel
tourism
design
photo

event
vacation
sport

travel
shopping
information
home
wedding
professional
club

news
community
adelaide
link

history

306@&ducation
118ZFustralia
83&chool
82@:search
80Barning
744tudent
702university

The University of Western

676wustralia
65%ourse
641science
62%hildren
598taff
547website
52tkeaching
50&chnology
503ublic schools
473ew south wales
45%contact
42'8ydney
42mhformation
41Postgraduate
417training
408college
39&rimary
394centre
388tudy
386ob
385esource
385undergraduate
37&cademic
367conference
363environment
36(usiness
35@areer
354engineering
35Imanagement
33®mployment
334ealth
326library
324preschool

frequency .org.au

16&ustralia
13%ictoria
10&ommunity
102ew south wales
75%education
65health
60sydney

50christian
5Zhurch
Shistory
48volunteer
47melbourne
45ews
4%hoard
4Xlub
4@Queensland
38outh australia
37nformation
35support
34children
3dnvironment
32forum
3lservice
3ltraining
2%ownload
29ree
28god
28port
28atabase
26esource
2@vent
2omment
24ame
2Mhacker
24esus
20nk
23eligion
23school
23western australia
2art

frequency

179
55
50

49

46
42
42

40
39
31
31
30
30
28
28
27
27
26
25
24
24
24
24
24
23
23
23
23
22
22
21
20
20
20
20
20
20
20
20
19



Table 2: Meta keywords (cont.)

.net.au
australia

new south wales

sydney

western australia

gueensland

accommodation

internet
brisbane
community
melbourne

south australia

victoria
business
perth
design

free

music
service
software
training
website
holiday
hosting
technology
tourism
link
network
news

rural
adelaide
email
management
web design
book
computer
download
event
health
property
rental

frequency .gov.au

l4Gwustralia
4government
4%=mployment
4environment
3bbformation
3jbb
29community
28ervice
28victoria
28aw
2Bap
28queensland
24istory
24research
2Zouncil
22education
20health
2(egislation
2(ew south wales
20publication
20development
19business
1%unding
17ocal government
17privacy
16 south australia
16tourism
1@&raining
15career
14management
14news
I#estern australia
1l4ct
13children
13ibrary
13program
13report
13school
13ender
13website

frequency .asn.au

6lustralia
3%vestern australia
3@mssociation
33chool
31south australia
3lclub
3Qtraining
3Qoerth
30support
28education
27event
2iewsletter
25championship
28lisability
24resource
24&port
24victoria
23volunteer
22delaide
22committee
2tonference
2@ontact
20council
2@isabled
20horse
2Queensland
20report
20walk
19vater
18arer
1children
18 mpetition
13dance
18endurance
18endurance riding
1&istory
18information
18eadership
18map
1&ational

frequency

35
12
10
10
10
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