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Abstract

Transport stakeholders are increasingly recognitfiregvalue of social media in connecting with thaistomers in many
forms. This study explores two sides to engageméhtsocial media — firstly the potential uses otigl media by transport
service suppliers and secondly the potential vedygolicy development of shared transport relatddrination by the public.
Samples of stakeholders of different sizes werecsedl for the study, reflecting alternative moded providing a variety of
services and functions in the transport sector. fifftings give insights into the practices of orgations of different size,
function and longevity of social media use. Thdyeasults of a study to harvest freely availalsport information from
the public and transport system users are alseptes, demonstrating that transport policy relevafdrmation can be
harvested from online social media sources.
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1. Introduction

Rapid and recent technological development in $oeiworks is providing a vision amongst transsuppliers,
governments and academia of what can be calledt-treneration’ information channels. Social média
general has become an important source for unpeeted reach, speed and democratization of comntiglica
It is having a dramatic influence on customers, s)estakeholders and policy makers: from trend ifleation in
levels of support for politicians to gathering sagprs for political protest and lobbying, sociatdma plays a
crucial role in modern life, including potentialfgr transport. Policy makers in many Western caasthave
high expectations of the potential effects of sirfbrmation services on, for example, network éfficy (e.g.
European Commission, 2001; Transport Research B@&f#), with the view that strategic policy maguee
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transport impacts significantly (Nocera and Cavall®2011, 2013). These expectations provide monnerftu
research and development efforts aimed at desiggfiigient policy initiatives, particularly by thesn the field
of personal mobility and information provision. Beeinclude the need for new understandings of mesto
perceptions at the outset of a new generation afetrinformation services and to align these witlvesal
dominant theories on traveller behaviour. Transpolicy-makers might apply some of these finding®ider to
derive technical or functional requirements of oyt services or to help estimate the potentialltewé use and
effects of services that are being developed. $oc@lia data could be harvested on-line directbmfrother
transport users in a type of Advanced Travelleodmiation System, influencing important travel clesic
departure time, route and mode choice. The infaomaharvested might also have secondary influeres
traveller destination choice and activity pattemukjlst the framework developed might assist policgkers and
stakeholders in an understanding those choiceghEse reasons, social media may represent a ribwefictive
means for organisations to communicate with custeraed citizens. Increased engagement with socialian
has happened from both bottom up (the public aedsusf the transport system) and top down (by ridwesport
system stakeholders who operate, provide serviogs develop policies for the system). Public tramspo
companies and stakeholders have started using seeiia as a strategic tool to reach out to custeniey using
social media as a ‘help line’ for customer senacdor real time information. This paper discustes potential
of this new phenomena through both a top-down amroand a bottom-up approach. The former is
demonstrated through an investigation of the mammeihich different selected transport providersrently use
social media. The latter is demonstrated by répgthe first results of an experiment conducteadtip by four
research groups in which a methodology for harmgstiseful information for transport stakeholdersswa
developed. It draws on a multidisciplinary inteddmetween transport science and text mining exgeerthereby
establishing ‘what’ should be harvested and ‘hdwain be harvested, illustrated here using a dasly based on
trips to and from a large sporting event.

2. Use of social media by transport stakeholders

This section provides a short overview of the enaeon how the transport stakeholders are curresilyg the
social media, specifically:
« How the media is being used — the apparent funegpfor publicity of the organisations’ new initias, for
customer relations (CR), for up to date informatimtices etc
« Whether there is evidence on the extent of engagewith the public (number of followers, numberlikes)
and whether there was is any apparent trend in-tfos example by the organisation size.
Following the approach of Bregman et al (2012),ekection of transport providers of different typgsize,
location, business type) were chosen and theirentiruse (March 2013) of social media reviewed using
publically available information. The sample choseonly a small, preliminary snapshot and was rieteed by
a number of factors and not intended to be eitaedom or fully representative. The availability aofvebsite
with English language was one restriction and inegal, medium to large sized organisations weresehoThe
sample is shown in table 1, comprising a local auityy a national transport policy/decision makero airports,
transnational ticket sales and schedule informatiompanies (rail, ferry) and two airlines. The tiypes of
social media observed were Facebook and TwWittEhe nature of the business of most of the stdken®
involves dynamic interaction with the public — faxample in providing timely information or saleh€Be two
media inherently function in such a way as to fad# this and bring the possibility of a two waickange — the
main advantage over most standard websites. Hovekwrérg the course of the research it did becoraardhat
some were also using Youtube as a third source@élsmedia particularly for one-direction commuation of
new company initiatives or campaigns. Different elsdf use of the media were observed: 1) The putdire

T www.facebook.com and www.twitter.com
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strongly invited to engage with either Facebookjtiew within a section of the company website anel tse of
the media was purposeful, 2) the public were imvite engage with tailored and welcoming messades, t
purpose of use was general or multifunctional, iBk& to social media were given on the main welsitge but
were small in size and the invitation to engage swample/generic (e.g. ‘follow us’) and 4) the logesre present
on the main website there were links to a twittezaam, but there was no direct link to the Facelpade or no
Facebook page was available.

Whilst most organisations had a Facebook page ittt line that was focused around their core hess,
some webpages gave links to Facebook/Twitter tleatwhared between organisations within a largarg(e.g.
the Gran Canaria airport and Leeds City CounciarGCanaria is part of a larger group of airportsilst Leeds
city council has a single Facebook and twitter fimea number of departments (transport, city ckaam housing
etc). One advantage of a dedicated social medeadmpage would be an improved ability to conduether
analysis on public postings, e.g. picking up treimdsentiments or information requests. With sitest cover
multifunctions or several organisations this mayl wecome more difficult with a wider variety anelevance of
messages. The main advantage of the shared soeiih function however is the reduced cost in masnee
and active CR input. It may well be the case thatra period of time, the use of the media for niggtions
currently on model 2-4 above may develop and stegeasingly towards the more directed use suchoakeihd.

Table 1: Review of Transport Stakeholder Social iese

Transport Approx. turnover Facebook pageikes Bespoke Twitter account
stakeholder Invitation to Followers/Tracking
engage in sociastart date
media
KLM Airline (international 2011: KLM Group http://www.facebook.com/KLM Yes @KLM
travel) carried 25.2M 3,106,797 likes 355,569 Followers
passengers, 484.100 Tracking: 3/11/2008

tonnes of freight. Income
6.985M Euros.

Ryanair Low cost airline 2012: 75.8m passeng@#ategic decision on no facebodWA @ryanairnews
Income 4.324.9M Eurosaccount 21,122 Followers
Tracking: 4/12/10
RailEuropeUK Rail ticket service  Not readily available  https://www.facebook.com/RailENo @RailEuropeUK
provider at trans  (four independent uropeUK#_=_ 2,551 Followers
european level companies in distinct 10,137 likes Tracking: 26/12/10
geographical areas)
Direct Ferries Ferry services 2011: Turnover £46.5M https://www.facebook.conedif Yes @directferriesuk
provider at erries?sk=app_4949752878 614 Followers
international level 21,303 likes Tracking: 5/12/11
Frankfurt Air Transport node 2012: 57.52M https://www.facebook.com/Frankfes @Airport_FRA
airport (3rd busiest airport) passengers urtAirport 7,278 Followers
117,638 likes Tracking:27/7/10
Gran Canaria Air Transport node 2011: 10.5M passenger$ttps://www.facebook.com/AenaNo @aenaaeropuertos
airport (38th busiest airport23,7 million tonnes of Aeropuertos 23,930 Followers
— tourism) cargo 4,522 likes Tracking: 4/12/10
Department NGO - Transport N/A No facebook page No @transportgovuk
for Transport strategy and 23,260 Followers
(UK) planning (national) Tracking: 14/7/09
Leeds City LGO - Transport N/A https://www.facebook.com/Leedslo @leedscc
Council (UK) policy and planning council 12,196 Followers
(local) 1,192 likes Tracking:19/6/09
NS National transport 2011: 396M passengershttps://www.facebook.com/nedeNo @NSonline
(Netherlands supplier Income €272M andsespoorwegen 70,078 Followers
transport 31,518 likes Tracking: 29/3/10
service)
National rail National informationN/A https://www.facebook.com/natioiNo @nationalrailenqg
enquiries service on rail times alraileng?group_id=0&filter=2 98,700 Followers

(UK) and disruptions 26,086 likes Tracking:8/6/09
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As can be seen from Table 1, the organisation thighlargest number of Facebook likes and highesttaw
tracking was KLM. This was not the largest airlinehe survey but was the first from this groupesiablish a
twitter. KLM use model (1) above, with Facebook anwitter prominently used for CR purposes. Linksbtith
media were provided from their customer servicebpage. The organisation with the lowest social medi
presence is the low cost carrier Ryan Air, whicl@12 carried 75.8m passengers, one of the wottgis10
largest carriers according to the International Riansport Association criteria. Ryan Air has takestrategic
decision not to engage with social medisuch accounts would result in too many customerigs and would
require more resources from the airline. “A Facekaaccount would not be helpful to us, as we woaldehso
many people looking for a response,” he said addha&j it would having to hire "two more people jus sit on
Facebook all day”. Kiely said that passengers cat i touch through Ryanair's customer care linge{i
2013) More than one Twitter line was found on searching & wasn't entirely clear which was the ‘official
line. It was noted by Bregman et al (2012) that sarganisations in the USA deliberately use moea tbne
twitter line, but the purpose is to direct custosn@wards a line of chatter or posted material gstnappropriate
to their needs. In other words, it is a more degwetbversion of model 1 above. Examples of orgainissatusing
model 2 above were Direct Ferries and Frankfurpaiit, with examples of tailored invitations as dolls. KLM
was the only site to advise users not to sharepat$nformation.

‘Visit Frankfurt Airport on the popular social netwrk platforms Facebook, Twitter and just recentlysa
on YouTube. Connect with other guests and passesgend stay informed about what is happening at
Frankfurt Airport’ ‘Contact us. Please share your grsonal details via private messages only. Ask KlaM
question 27/7 via Facebook> Ask KLM a question Waitter'.

In general the style of communication from the oigation was far more informal than was used ormibmn
website. Facebook and Twitter generally had a tp@&ravho was responding ie someone with a first name
responses that appeared to have been written bynarnrather than a computerised/automated respbmtgs
respect these media represent a far more accessillevelcoming interface with the organisation tisame
customer relations websites which, at best, magrafmenu of FAQ or what appear to be computer rgéec
responses to standard customer enquiries. The foastions of social media use across the orgapissti
sampled were as follows (not in any particular oxfepriority or frequency of function):

1) Information/updates on main website— this was a common type of message on Facebooktfre stakeholders
and generally informing travellers that a problemupdating process was happening with the main el
general this kind of message was one-directionahé main webpage would not advise of changes to
Facebook, the public did not appear to offer respsrio this type of message:

Hi Facebook! Just to let you know that we're contiing to update information on our service disruptis
page of the website, so you can find out about sihwosures, bin collection and gritting plans ohé site.
Thanks, Rob

2) Advising the public on Travel Disruption - this function is very much part of the core busanfes many of the
organisations surveyed, particularly those conakmi¢gh scheduling, timetables and ticket sales. fijpe of
information posted by the stakeholders includedstblenowledge’ on the current or expected weather
conditions and signposting to other sites that wdndld the ‘official’ news on the disruptions.

Hi Facebook World! I'm going to be heading off fathe weekend shortly, but just to confirm that althgh
the snow seems to have eased off for now - it'eliikto be back with a vengeance! We have updatesl th
service disruption page on our website listed belamd you can follow us on Twitter for updates on
gritting (@LCCPressOffice). Keep wrapped up thisakend. Thanks, Rob

3) Handling travel queries and complaints- following the stream of interaction between tirganisation and
members of the public showed the different appreschsed to deal with either straight forward and or
general questions, personal queries, or compla@usstions which didn’t refer to a particular trilveoking
and which didn’t involve a complaint were generattgponded to on-line (example above). Where thdigpu
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asked about specific bookings, the organisatioreiggly advised that they would be contacted of¢lirsing
the individual's personal Facebook account (in oribe preserve security/privacy). For complaints who
travel, the organisations generally offered a pubpology and offered to speak with the individuzfsline

by phone or in email correspondence. This ‘codprattice’ seemed to work well in general, althotggre
were some issues aired around the use of sociahrfeeke 4 below). Some organisations appearechtrég
negative comments from the public which may haveided lengthy public correspondence but which then
left the comments hanging ‘in the air’ on the sboiadia site in a fairly unsatisfactory way.

I can't find how much KLM charge per extra kilo om flight from Dublin to Hong Kong? The limit is 23k
what happens if your bag is 25kg? It seems to &Z00 extra for an additional bag??Can you confirnotw
much in Euro it is?

That sounds like quite an interesting and nice reytMairead. In regards to your question, we cananfn
you that we don't charge extra weight as per théolkgdoncept but as per piece. If you decide to take
additional luggage, then it will cost EUR100 for &l route, for the 2nd piece (on top of your free
allowance) and EUR200 for each piece in additiontbhbse two. Let us know in case you have further
doubts.

4) Responding to queries around use of social medidnevitably some members of the public commemtedhe
way in which the organisation was using social med@his included positive messages concerningpked
of responses, but also comments concerning nomnsspor unwanted presence on the users own social
media site. The most constructive responses fragarosations were to offer the route to addressing t
through their own databases etc. It is the equiaie telephone customers asking for their numbebea
removed from the databases of direct marketingrosgtions. This type of interaction may be besttdeith
through published policies on how the organisatieas social media and how customers can choosalto e
the social media relationship.
You were absent from my FB page for one wonderfidek now you're back again! Please go away and
stay away nothing | can do this end makes any didfiece

Like explained before, our posts will only showttoa people who likes us, pages. If you don't vissee
them, you need to unlike us (same place as yot ligg......... Kind regards, Camilla

Why do you delete the posts from people airing theginions ?? You should be taking action, not igriog
them. (no response from the organisation/CR team)

5) Seasonal goodwill messageshe final category of dialogue and one which wasn on many of the sites was
that of the seasonal message of goodwill. This aeasistently informal in nature and seemed to beediat
promoting the concept of timeliness, community &rehdly service.

Happy Easter to all our followers! We hope you haaayreat day, enjoy your Easter eggs! The Frankfurt
Airport Team wishes all fans very wonderful and haypholidays

Some general observations from this short studyevasrfollows. The size of the organisation ovedalh’'t
solely determine the degree or type of social med&a The largest organisation didn’'t use sociaiaes a
strategic stance. Four main levels of use of mediee observed, ranging from highly focused andctie
use, to a low level social media presence with ggmeaterial posted. It is conjectured that a coration of
the length of time the organisation has used san&dia, along with the nature of their core busnesy
determine the extent to which it is used and howe Two governmental organisations for example
demonstrated different use to the airports. Thgdorthe social media sites have been establishednore
likely the use becomes focused. A pattern of imtitma was seen with some organisations that useilso
media in a highly interactive fashion, which may @e example for other organisations seeking toeeithe
social media arena or increase their level of agtiv
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3. Evaluating passenger perceptions through Social Méat an Exploratory Study

Performance measurement is fundamental for asget®nperformance of a transport service, for examp
relation to community expectations, for assesdiegcosts of the service, in case of relevant eatities (Nocera
et al., 2012; Nocera and Cavallaro, 2012; NocerthTamin, 2013), and as a monitoring tool for impngythe
service (Transportation Research Board, 1994hdrcase of service quality, this can be measuresbimparing
performance against particular thresholds (Noc@&@l0; Eboli and Mazzulla, 2012a), or by evaluating
passengers’ perceptions using Customer Satisfa8lioneys (CSS), which help to establish customierifies
(Eboli and Mazzulla, 2011, 2012b). There is, howgeeenvincing evidence that an individual's periepsd of
characteristics might differ greatly from the adtualues of those characteristics (e.g. McFadd@012Lyons,
2001; Zhao and Harata, 2001; Avineri and Prasi@03, Bonsall et al., 2004). This is especiallyuehtial on
the mode choice of those segments of medium-higstieity (Libardo and Nocera, 2008). Individual$ ¢and
to overestimate positive and negative featureshofen alternatives compared with the non-chosematives.
Furthermore, perceptions of certain characteristpyzear to differ widely across the populationrafi¢llers (e.g.
Bonsall et al., 2004). As perceptions of realitg &arceful drivers of choice and information mageaf these
perceptions rather than reality itself, this makes formation and adaptation of perceptions a regligible
issue to be dealt with in the analysis of choickdy@ur, especially under conditions of uncertaifglavande,
2003; Manski, 2004), or when DRTS are at-stake @dmand Tsakarestos, 2004).

Social media is an arena for users to freely expitesir opinions and needs, and therefore hasdtenfial to
enhance existing information. Sterne (2010) deffiseven broad categories of social media: Forunts an
Messages Boards, Review and Opinion Sites, Soaavdiks, Blogging, Micro Blogging, Bookmarking and
Media Sharing. The first five are used substdgtfal the exchange of transport related informatioDedicated
forums, such as TopixFacebook groups such as *LONDON-ESSEX-KENT*4nd social networks such as
WAZE " are just a few examples of this fast growing trend

An exploratory study was conducted to investigabatinformation on travellers’ needs and percegtioh
their travel can be harvested from social medid, &hat lessons can be learned as a result. Inm todecus the
search, the study was specifically designed todsrmformation related to trips to and from Liveop Football
Club games. Twitter was chosen to be the sourdefafmation as a large portion of its content iblr) and
tools for extracting recently sent Tweets are awdé**. Due to the volume of the stream of Twitter messagn
automatic process was used to identify relevantsagss, i.e., messages relevant to the event atdttand
transport related. Two main processing steps appéied: 1) Identification of event-related terrmecluding the
location of the match and terms describing the neatif the event), were used to filter the harvesteitter
messages between specific dates 2) Supervised meatdwrning techniques were applied to automagicall
recognize transport-related messages, based avotids in the messages. Specifically, a classifiés wained to
identify transport-related messages given examgieslevant and irrelevant tweets. Another classifias also
trained to distinguish between messages originatiogm authorities (of lower interest for this past the
research), and those written by individuals expngsgersonal opinions.

The study included messages for three football hest¢between the Liverpool and Chelsea, SwanseaVasd
Bromwich teams). A pool of possibly relevant messagas filtered from Twitter using keywords asstda
with these events, and then processed by the kkastassifiers. A set of top-scoring 1,174 (non-dtgtk)
example messages that were automatically found etanHividually-authored and transport-related by th
classifiers has been fully annotated by two doneaiperts. Based on these manual annotations, waated|the
effectiveness of the automatic processing. In @&fditcareful inspection of the categorization resulf the
classifiers revealed interesting findings regardimg weak spots of the automatic filtering proca@se first step

$ http://www.topix.com/forum/business/transportation

™ http:/iwww.facebook.com/groups/369684789781658f2fs
t1 http://world.waze.com/?redirect=1

T+ We used the Twitter Firehose streaming interfetéch provides 1% randomly sampled messageserfthtraffic
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of the processing pipeline (aimed at identifyingssages that were sent by individuals rather thaawlyorities),
was highly effective. Specifically, less than 5%tbé considered corpus (50 messages overall) wasghyr
categorized as messages written by individual@ngtindicators found by the classifier of indivilygposted
messages include use of personal pronouns su€h"ag", as well as informal language, such als (laughing
out loud), and so forth. The following is an exaepf a message mistakenly identified as having beéten by
an individual:

Fa cup Liverpool v Chelsea charter train direct fno WAVERTREE TECHNLOGY PARK DIRECT TO
WEMBLEY. http://t.co/lh5TsRgb

The only indication that this message was postedrbguthority is the URL at the end of the messagehe
URL was omitted, the manual annotation would atsbifi associating it with an authority. It is oamong many
examples demonstrating the challenge of fully aatiiantext mining. The classification accuracy intffier
classifying individually-posted messages direciiated to travel in the considered corpus was (r8flying
the classification of messages as transport-relatesl erroneous in 14% of the cases. Various reafmns
misclassification were found, and the following exde demonstrates one:

@toshack? | have a train ticket but no match tickewill be watching the game in a Glasgow pub psb

The automatic process identified this messageelayant as it includes the terms 'train and 'titketich
refer to a transport mode. However, the word$hienrhessage that are directly associated with toahdpd not
determine the relevance of the message. The falpekample is one of many that can verify thisestegnt:

@lpoolcouncil Bus stops and pavements cleaned aeuhdp rid of dog s***. Why not look after the Anfiel
area like this all year round? '

The message clearly addresses an aspect of qokbrvice, yet out of the 24 words in the messagéy
the words “bus stop” indicate its relevancy. Havingnually filtered messages originating from auties and
those that did not address travel explicitly, mgesaaddressing non-surface transport modes werédalstified
and eliminated from the corpus (11 messages). Ex¢ and most challenging aspect concerned theidocat
referred to in the message. Locations names waad in the automatic filtering process as parthef évent-
related terms. However, specific place names noay@ posted and are complex overall. Liverpothésname
of a UK city, a street, a station and even the amenof a person. Geographic meta-information abager may
help in resolving this, but it is only available eshusers choose to reveal these details and mariy Becent
work has addressed this problem by applying algor#t that analyze the content of the text in cortjonowith
location names databases (Amitay et al., 2004;d@ara2011). However at this early stage of theaesh these
methodologies have not yet been applied in ousiflasg process. Messages referring to non-UK liocet were
firstly eliminated (39 messages). The following exde demonstrates one of the reasons for thesareoces
where clearly “Chelsea” in conjunction with “traffiis the reason for including this message indbwpus:

Guy tries to get away from cops screws up traffld @MassDOT Traffic Alert: Chelsea- Carter Streeffo
ramp Rt 1SB Accident ramp blocked

It was also clear in a manual inspection that son@ssages were associated with London. In order to
eliminate them from the corpus, three criteria wapplied. Messages were eliminated that: 1) Coathithe
phrase “Liverpool Street Station” (26 messagesz@)tained the phrase “London Bridge” (26 messagad)3)
Explicitly addressed tube and tram (54 messagesrall, 259 messages out of 1174 were manuallyudigipd
and omitted from the set of messages, leaving pusonf 915 messages (78% of the original set).

3.1.Manual annotation of the content of messages

The 915 remaining messages were then further atiedodacording to the message purpose. Three pwpese

defined, each relevant to authorities in promotiagisport policy goals. These purposes are: 1)Xpoess a need
for a transport service or describe a journey, @ydport a transport related incident (which mayalpganned or
unplanned disruption to the ‘normal’ transport segy and 3) Expressing an opinion regarding a fraris
service. Messages classified according to the ffinspose contain information about journeys thavedters take
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or about to take and some included a need fornmdtion regarding transport modes such as avaifalofitrains
and time schedules of buses. Two examples for sessages are:

En route from London to Liverpool to go and see knpool vs West Brom #anfield here we come!

@Everton just saw about 30 fans waiting for taxislime street station all looking to get to goodisor a pub
ahead of the match! #COYB

Users’ reports on an incident were annotated ak suty if the message indicated that the impacthef
incident was still effective.  Those associatéthwhe road network typically included a report @angestion
generally or a closed road due to an accident. shigess associated with public transport typicalported delays
in bus or train service, cancellation of servicemwdedness at stations.

Packed at Lime Street whats going on in Liverpootiay? (@ Liverpool Lime Street Railway Station Yi)Ilw/
6 others) http://t.co/blSkdpFR

@adamkay1991 FYL- signalling problem in the Hartibarea services between Liverpool Lime Street &
Crewe may be delayed by30 minutes

Messages expressing travelers opinions on transgmstices are probably the most variant in nature.
Travelers comment on a range of issues includiegatrailability of transport services, density atisihs and in
public transport vehicles, travel time, cost andeno

also liverpool centrals northen line train statiosmells of bad eggs

Packed at Lime Street whats going on in Liverpootiay? (@ Liverpool Lime Street Railway Station Yi)Ilw/
6 others) http://t.co/blSkdpFR

For the entire group of 915 messages, Figure ligeewthe distribution of the message purpose.dpgarent
that the largest proportion of the messages hastdantthe study were concerned with expressingpaman on
transport services. This finding is not surprisifige desire of people to share their opinions aqutences is
well reflected well in popular review and opinioites (such as Tripadvisor) as well as in the largmber of
talkbacks provided for almost every article on nesites. The proportion of messages containingrinéion
about journeys taken by the users is also subataritiis an expression of new social phenomena‘ihl didn’t
report it, it didn’t happen”. The smallest proportiof messages concerned the reporting an incideking into
account the emerging field of referring to peoptehaman sensors, and the high hopes for usingvaiious
fields of life (Sakaki et al., 2010; Sigi Zhao afldong, 2011), it is somewhat disappointing thatydré% of the
messages found belong to this category. Clearlycase study is not enough to conclude whetheiptioisortion
is typical. Once the entire set of messages wastatad according to the message purpose, each gecass
annotated again according to the transport morfatred to. 53% referred to train, 20% to bu$61d private
vehicles and 10% to all other modes of transparartler to further investigate the content of tressages, those
dealing with opinions about PT (train and bus) wemeotated according to the aspect of quality-ofise they
addressed. Figure 2 shows the distribution betwien different aspects of quality-of-service. Dénsi
(crowdedness), availability and travel time wererfd to be the most prominent issues. Density tenof
associated with the behavior of the fans, as reftein the next example:

Loud football idiots on the train. Not too threatémg just LOUD. Where has respect for other travai gone?
Maybe it never existed.
The first of following two messages addresses Hadability of public transport and the secondrasability:

if liverpool fas cant get the train back from wengy they should provide a s*** load of coaches tittwegive it
back to the fans '

great i couldve been at the match now but | wasa&d Id miss the bus. And now the bus is late -

From Figure 2 it is clear that apart from densitvailability and travel time, many other aspetftguality-
of-service are addressed by the travellers. Sombeofmessages do not include specific informatiooua the
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train or bus line used, while others are more s$peciAlthough information pointing to the routeséif would
have been valuable in order to take specific imgnoent actions, this message still has value inothexall
context of the set of messages. The fact that 80%e messages dealt with density while only 7%ltdeith
cost can provide guidelines regarding efficiemdtion of resources for improving public transpmtvices.

W Density

= Availability

m Travel Time

u Reliability

B General

= Cost
Information
Physical characteristics
Politeness of staff
Safety

m Opinion regarding a transport service

M Reporting an incident

Need for a transport service/ journey description

Figure 1: Distribution of the message type Figure 2: Distribution of qualibf-service messages

4. Conclusions

Social networks now touch on every aspect of ougsliand are used extensively to disseminate intiwmand
opinions. They provide unprecedented opportuniiespolicy makers to learn firsthand about publfmireons
and the transport sector is already engaging Wwithrtew communication medium. Service providerseatisinate
information and encourage the public to expressiops on specific topics of interest to them frorfit@p-
down” communication channel (see table 1). This momication channel is, however, somewhat limitechzy
“top-down” structure — the organizations/policy mektake the initiative and bring issues for disaus It is not
known whether the public responses are collectetl aaralyzed further — for example to understand depa
trends or by population subgroups. Section 3 slighison what seems to be a yet unexplored infoionagold
mine. Mining social network data may enable stalk#drs to better understand public views and needsa o
range of issues and then form future policies drategjies accordingly. However, as shown here, tiogtom-
up” channel is fundamentally different to the “tdpwn” one. As it is not initiated by an organizatiand there is
a need to apply text mining techniques to retrimlevant information from the continuous informatistream
available on these networks. The process is coatpli; involving a definition of information requinents
followed by a process of searching for examplesning and testing classifiers and finally analgrthe results.
The exploratory study here demonstrates the palfenfi this approach and the ability to harvest ahla
transport related information automatically. Sunfoimation, when collected, aggregated and analyzredd
help policy makers concerned with transport chadsnsuch as temporal and geo-located traffic bo#tks,
parking needs etc. However harvesting relevantrin&ion is not straight forward. It requires inteigd,
multidisciplinary research that combines domainegtgp with information technology experts. Whilstvimay
fundamental differences, it also seems that theapmroaches are inter-related and can act in syn8ggcific
issues can be initiated for public discussion wtitte real power of social media may be harnessddentify
needs and problems by authorities. Current knovdedincerning the most efficient means to realish biwe
top-down and the bottom-up approaches is far frofficient. Further research is required to investigthe main
aspects involved in integrating social media integoing transport planning, management and opemtio
activities, while addressing the socio-technicatdes that play a role in this challenging and pging field.
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