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1. Introduction

TweetVis is a visual analytic tool for producing interactive representations of data taken from Twitter
to assist in a variety of qualitative and quantitative research tasks in social research. TweetVis is
effectively used alongside a sister application — TweetCatcher — which allows users to build queries
for harvesting tweets around their chosen topic, to be inputted into TweetVis. The data itself allows
for the analysis of an array of information pertaining to tweets themselves (i.e. content, authors,
date and timestamp, and so on) as well as a SentiStrength value, which uses the SentiStrength
(Thelwall et al., 2010) algorithm to provide information as to the positivity or negativity of sentiment
expressed in the tweet. TweetVis is a powerful tool for social research, and opens up a multitude of
possibilities for research projects that wish to explore and ‘drill down’ into Twitter data. This guide is
intended to show users how to install TweetVis, and a selection of basic features of usage.
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2. Quick-Start Guide

This section provides instruction as to how users may load their data into TweetVis, as well as
introducing the key analytic features of the software.
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2. 1. The ‘Start’ Tab - Loading, Selecting and Previewing Data
2.1.1. Loading Data

TweetVis data can be loaded from any folder on your disk or network drive. Users should now be
able to run TweetVis by double-clicking on the icon relating to the latest version of TweetVis, where
they will be presented with the following Start Screen:

IS TweetVis v1 8.1 © 2011-2013 Timothy Cribbin, Brunel University [e@][=]
Term-Interval View Temporal View Event

Start T Time Line Explorer T Cluster Explorer
Load and Index Document Viewer
. - Field List
FilePath fenter path] Browse :‘ ==
Derive elapsed time field in: [Hours - Radian6date? [~

Load Twitter File |
Select or type a file path then dick the button above to load it

Click button above to start indexing...

= Doc# [o fo

Combol .

[Foneer El Word Index Viewer
Set Paths j
Stop List [C\Chorus\common_words.txt

Save

GraphViz [c:\Program Files (x86)\Graphviz 2.28\bin

Show Advanced Options

Al i

You should be able to see that the TweetVis interface consists of one window containing three tabs:
Start, Time Line Explorer, and Cluster Explorer. The Start tab is used to load and index the data.
Once the data load and indexing process is completed users may then switch to the Time Line
Explorer tab, which will contain the main interactive interface for TweetVis from which users can do
their analytic work.

Loading TweetCatcher Data

Users should load data collected through TweetVis’ sister application, TweetCatcher. To do this,
users should click Browse (located in the Load and Index sub-display at the top left of the Start tab)
and locate their dataset in the following menu:
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3 TweetVis v1.8.1 © 2011-2013 Timothy Cribbin, Brunel University (=@ =]
Term-Interval View Temporal View Event
Start T Time Line Explorer T Cluster Explorer
Load and Index Document Viewer
) - Field List
FilePath  |p7\phil\Work\Dropbox\TweetVis\Data\s5_horse_ | Browse
Derive elapsed time field in: [Hous v Radizn6data? [~
Load Twittd &5 gpen |
Bt B pah thes kI @uv‘ "+ Computer » DATA (D) » Phil » Work » Dropbox » TweetVis b Data b TV <42 ][ Searcn v Al
Organize * New folder =~ 0 @
) Mame : Date modified Type Size
] b
Click button above to start indexing... —
B Desktop | BADGER arc20130619 19/06/20131613  Text Document 23302KB o
i Downloads & measles MMR 25/04/20130903  Text Document 11,505 KB
= Dropbox & QT310113 03/02/20130745  Text Document 5,470 KB
L Google Drive
Set Paths i Recent Places i‘
Stop List [c\Chorus\common_words.
GraphViz [Ciprogram Files (@6NGrapl] ¥ Lore Select 3 file to preview
% Homegroup
Show Advanc
1% Computer
&, Packard Bell (C:)
s DATA (D)
€ Network
File name: QT_310113 -
Al i
L
f

Loading Data From Other Sources

There is also partial support for Twitter data purchased from Salesforce Marketing Cloud service,
Radian 6. However this is a legacy function and we cannot guarantee it will load all files purchased
from this provider.

Start

Load and Index

File Path  |pA\phil\Work\Dropbox\TweetVis\Data\Twit UK_N  Browse

Derive elapsed time field in: |Hourz

Load Twitter File
Select or type a file path then click the button abowve to load it

v

Click button above to start indexing...

Once the file location has been specified, users can load and pre-process the data by clicking on the
Load Twitter File button.
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At this point, users dealing with TC2 data will be asked if they would like to resolve any shortened
URLs within their dataset. Although this may take some time, depending on the size of your dataset,
this is advisable® and users will only have to do this on their first loading of the data. Any datasets
that have undergone this pre-processing task will be saved with to the same directory as the original
dataset, and will be titled with an underscore suffix (e.g. a processed copy of “mydata.txt” will be
labelled “mydata.txt_").

On clicking YES, the resolution process will start. This might take anything from a few minutes to a
couple of hours, depending upon the number of unique URLs identified within the dataset. Users can
track the progress of the URL resolution process in the dark grey progress panel directly under the
Load Twitter File button.

The user should thereby use this new dataset, ending with a “_” character in any future sessions.

! This is advisable because it is conventional for Twitter users to use URL shortening services when they are re-
posting web links into their Twitter feed (in order to make it easier to stay under the 140 character limit). If
your analysis will rely on being able to specify and follow the URLs that Twitter users post in their tweets, then
resolving these URLs beforehand will make for a more intuitive and straightforward analysis in the Time Line
Explorer and Cluster Explorer . Accepting the prompt to resolve any shortened URL links will enable you to
read and copy the specific URL location directly from the original tweet (rather than potentially follow up on
identical URLs which have been given different shortened ‘handles’). Moreover, this helps ensure security on
your computer, since shortened URLs give no indication as to whether their ultimate destination is to a
website containing malware or similar.
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2.1. 2. Building an Index

Tweetvis creates several indexes from the loaded dataset for analysis purposes. To start this
operation, click Create Tweet Indexes, and wait for TweetVis to build the indexes. Before starting
this operation, make sure that only ‘Tweet’ is checked in the field list (this is the default state). Upon
completion, users will be able to see the Word Index (visible for preview in the Word Index Viewer).
By default this is composed of words occurring within the “tweet” field (i.e. the tweet message itself,
minus special terms like links, hashtags and mentions). Each cell value (from 0 to 1) reflects the
importance of that term (row) in that tweet (column). This is presented in the bottom right of the
image below:

15 TweetVis w181 @ 2011-2013 Timothy Cribbin, Brunel University [QT_310113tct, 27211 tweets loaded] o) -a =]
Term-Interval View Temporal View  Event
Start 1 Time Line Explorer 1 Cluster Explorer
Load and Index Document Viewer

- Tweet: RT [@] [@] [@] L d that [# b too left— *] [ B Field List
FilePath  [D:\Phil\Work\Dropbox\Tweetyis\Data\T\QT_311  Browse e L] [8] [8] In worried that [#] is becoming too lsft-wing [#] [#] :‘

DateTime S
Derive elapsed time field in: [Hows Radizn6data? [~ UserName
B
Load Twitter File | Tweet ID
Converting Dates to native format... Real Name
:ﬁ;ﬁ:ﬁh&l\tﬂgﬁam mentions to new fields... Followers
Following
| Create Tweet Indexes | Public Lists -
All done :-) j Doc # ’17 /27211
Get Event Time Line | [ =l | word ndex Viewer
P cf c2 c3 o4 c5 c6 =] c8 ) o0 ﬁl
" aliance [ 0 00000 | 0.47s23
Stop List [C:\Chorus\commen_words.txt sove = 0.43774
GraphViz [C:\Program Files (x86)\Graphviz 2.28\bin ampamp 0-28e82
aint
avoid
Show Advanced Options according
agree
audience
ask
away
alan
actually
angry
able
ampgt
arsenole
arent
ampgta.
annoyed
amplt =l
Al I

In addition to the main word index, TweetVis also computes indexes for the special terms: links,
mentions, users and hashtags. These are used to compute various statistics which are displayed in
the tables located on the two explorer tabs.
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2. 2. The ‘Time Line Explorer’ Tab

Time Line Explorer is one of two ways TweetVis allows users to approach data taken from Twitter
(the other being Cluster Explorer — see section 2. 3.). This approach represents tweet data in a
chronological order — we call this a ‘time-dependant’ view of the data. This form of analysis allows
users to pull out the features of Twitter-usage and semantic content as they change over time,
allowing for the tracing of various patterns and trends, as well as linking those patterns and trends to
real world events occurring during the same periods (such as the Twitter conversation surrounding
an episode of the BBC programme “Question Time”). This form of analysis also allows users to ‘piece
together the story’ of the dataset and understand the unfolding narrative of the data, as well as
possibly uncover keywords and topics which may be previously unknown yet important.
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2.2.1. Time Line Explorer Interface

Having loaded their data, users should then click the Time Line Explorer tab at the top of the
TweetVis interface. This will display the interface as seen below. Initially no graphs will be displayed
as the underlying models must first be computed from the indexes that were computed earlier.

First, select a desired interval length (see area a in the figure below). This should be based on the
time unit selected when loading the data. For instance, if the time unit is hours and the user wishes
to visualize 24 hour intervals, then they should enter 24’ into this box. The next thing to do is to
specify a novelty comparison period (in intervals). Novelty is defined as the similarity in the word-
occurrence profile between the selected interval and the average of the k preceding intervals (the
implications of this are discussed in section 2. 2. 6.).

Having set these values, users should then click on (Re)Build Views, which will compute the
requested models for analysis. If the models are successfully constructed, users will be presented
with a screen that appears similar to the following image:

B3 TwestVis vl 81 @ 2011-2013 Timothy Cribbin, Brunel University [QT_310113.6¢, 27211 twests loaded] [E=H EcR 5
Term-Interval View  Temporal View  Event L
Start i Time Line Exnl M. | Cluster Explorer a
Configure Views
Novelty comparison period [1
Interval Length [ niorvats)
(Re)Build Views |
Term Statistics
[ Mentions (1153) | Users(2675) | C
‘Words (1562) Tags (438) Links (85) |
Word | oF[ @ i1 -
deingpole 02345 02386 001 121 120 @
warsi 01574 01988 0m 118 118 b
piivate 01541 0802 00 120 110
101213 23004 13 2004 V1022013 00:10:04 st L
= ] peopie 01423 0484 00 171 120
o james 01374 01334 om0 17 120
I time: o288 01318 00 171 120
2 question 01288 01304 00 171 120
=3 nuclear 01282 01302 M3 1200107
= ke 01256 012% 001 121 120
[ dom 01244 01253 002 171 118
Loudience dont 0140 01173 0m 118 117
= schools 013 0162 06 1200 104
= sudence 01028 M0 002 19 117
faian - = waste 00382 00334 004 120 118 -
actually B
fanary
able
smpgt -— = Interval # Term Statistics dl
farschole
Mentions Users
[ I 1
Words 1 Hashtags 1 Links. n
DateT_ | DateT...| User._| Tweet Link Sent=|__Sent-| Hash... | Menti._| Follo.. | Follo. | Retw.. | Time | C otd S ) v 2 =
[enter search tem] Find in Tweet View | Find in Time Line\liew‘ e
.
O m v

This processes the data and displays it as a series of chronological intervals for the Term Profile View
and the Time-Line View (see area b in the figure above). Each interval (column) can be thought of as
a ‘super-tweet’ wherein the value of each cell represents the proportion of tweets in that interval
containing that term. The ‘super-tweet’ unit also forms the basis on which the novelty and
homogeneity value of terms is computed — see section 2. 2. 6.). These views are interactive. Users
can select an interval by pointing and clicking using the mouse. Selecting an interval will cause
certain views to display interval specific information (see Interval Statistics and Content Viewer
below).

10
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A selection of key features of this Time Line Explorer tab display are discussed in the following
sections, using a dataset capturing usages of the hashtag “#bbcqt” around the broadcast of the BBC
programme Question Time on 31 January 2013 as an example.

2.2.2. Term Profile View

SIS 22:30:04 JUNA2013 23:20:04 22013 00:10:04

|»

politician

prices
pull
peoples
previous
preten...
pick
played

private e . e
profit

politics
pompous

paid
pro
oaving

This panel is a graphical representation of the Term-Interval Model, derived from the word index
created in the Start tab. To create this model, TweetVis looks at word term occurrence in individual
tweets and aggregates this data into an ordered set of intervals as specified by the time unit and
interval length. Hence the columns of the table now represent time intervals (single minutes in the
example) rather than individual tweets. In turn, each cell value represents the relative frequency of
that term in that interval i.e. the proportion of all tweets containing that term. The Term Profile
View is presented as a frequency chart, so users can easily identify periods at which any term occurs
commonly. The result is a graphical profile of each term’s salience across the whole period of the
dataset. In the screenshot above we can see that the term “private” appears halfway through our
dataset and remains a consistently important topic throughout.

Users can scroll through the entire term list using the scrollbar, or filter the terms that appear in the
index for ease of reference. Given the expected difficulties in navigating through the entire list of
terms (most of which will be of no analytic interest), TweetVis allows users to locate terms of
interest in a more directed way and show these exclusively in a filtered viewing mode (see image
below). This mode becomes active whenever a term is selected using one of the other list views (see
the Term Statistics and Interval #n Statistics views in areas ¢ and d in the figure in section 2. 2. 1. -
these are discussed in more depth in later sections). All highlighted row headers are shown in
orange. Clicking on a row header will de-select that term.

0013 22:30:04 02013 23:20:04 022013 00:10:04 j
deling.. [ e — - - — - -]
[north i
nuclear wiinii, - — -

|private e —— o e e B e e o e B B e e e

MESE el . S e o e

il

The fastest way to locate known terms is to use the search box (see area e on the screenshot in
section 2. 2. 1.). If the term is not indexed an error message will appear. If it is indexed, the view will

11
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switch to filter mode and show this term alongside any existing highlighted terms. Alternatively,
important words can be discovered by browsing the words table in in the Term Statistics panel (area
c). Clicking on any word term in this table will cause a timeline for that word to appear in the filtered
term profile view.

2. 2. 3. Term Statistics

Aside from searching for already-known terms, TweetVis is designed to enable users to explore their
Twitter data and to discover new terms that perhaps were not expected to be important a priori.
This can be achieved in two main ways. The first way is using the Term Statistics frame (see areas c
and d on the screenshot in section 2. 2. 1.). Term Statistics apply to the usages of terms throughout
the entire dataset and are always visible.

Term Statistics
[ Mentions (1153) |  Users (2675) |

Words [1562) T Tags (438) T Links (85) ]
Wwiord ' pbFl G| Al ul Dul -
defingpale 02345 02366 001 121 120
warsi 01974 1388 001 119 118
piivate 01541 0IB0Z2 M0 120 110
st 01453 01485 001 114 113
peaple 01423 01484 001 121 120
james 01374 0133 001 121 120
lime 0288 M3 00 121 120
question 01266 01304 001 121 120
nuclear 01262 01302 M3 120 107
like 01256 01296 001 121 120
dom 0244 01253 002 121 119
dont o140 01173 00 1E 117
schoals 01134 01262 06 120 104
audience 0028 01038 002 19 117
waste 00962 00984 004 120 116 -

By selecting the various tabs in either frame, users can scroll through the entire term index for their
dataset and see which words, hashtags, users, mentions and URL links occur most frequently. Each
row contains various summary statistics about each term. For instance, the DF column shows the
document frequency for each term, which means the total number of tweets containing that term. A
full list of these statistics and their meanings is below:

o DF refers to Document Frequency, or the number of Tweets in which the term appears.

e Gl refers to Global Incidence, or the total number of times the term appears within the
dataset.

o  Flrefers to First Interval, or the first interval in which the term appears.

o Ll refers to Last Interval, or the last interval in which the term appears.

e Dur refers to Duration, or the difference between the first and last intervals in which the
term appears.

Clicking on the column header will sort the terms by any of these variables. Clicking more than once
will reverse the order (ascending or descending).

12
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As outlined in section 2. 2. 2., clicking on terms in this panel filters them in the Term Profile View.

Additionally, users can select and copy a list of usernames from within the User Tab of the Term
Statistics frame. This is done by holding the shift key and clicking the first and last username you
wish to include in your list (selected usernames will be highlighted in blue). Having selected a list of
usernames, right-clicking on that list will show an option to “Copy Selected Users”?.

—~Term Statistics

[ Words{182) | Tags (187) ]_T Links (67)
Mentions (370) T Users [303)

Tag DF | Fl | Ul Durl -
= 00027 002 OB7  (OBS |
000E 03 0EF 034

00015 002 ORE (R4

000711 048 058 010

T ull e it Tt 348

Copy Selected Users A0
I I ez 26
Qooo 05 063 053
Q0aoe my 034 m7
00oe s 063 050
00oe 026 36 oo
Q0aoe 036 1] 030
0aoe &3 155 ooz
00oe o4 054 045

00a0& 003 0E2 0ED
NNANF A 1A N

% This function is primarily directed towards Chorus users wishing to explore the “user-following” data
collection strategy available within the desktop version of Chorus-TC (TweetCatcher), and allows for the
copying of a list of users into a .txt file or an excel spreadsheet.

13
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Double-clicking a term in this panel will bring up a list of Related Words (also known as co-

occurrences, concordances or collocations). This message box lists and orders the terms most
strongly related to your selected term, with values being on a scale from 0 to 1. This co-occurrence
value refers to how many times the co-occurring term occurs with the selected term in your dataset,
such that you can consider this a ‘local probability’ that you will find those two words together in the
current dataset. Co-occurrences can be computed for words occurring together in the same user-

defined interval, as well as for co-locations of words within the same tweet — this is achieved by

selecting the appropriate radio button (i.e. Same Interval or Same Tweet).

3. Related Words

* Same Interval

Terms that co-occur with "speaking’

" Same Tweet

==

Term | Score | OF |
1.000 0078
lol 0644 0073
data 0568 0026
control 0.556 0025
calm 0538 0023
play 0535 D047
poor 0526 0311
calls 0524 0029
months 0.501 0039
utter 0.496 ooey
things 0.490 0148

14
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2. 2. 4. Interval Statistics

The second list for discovering useful terms is in the Interval Statistics frame in the bottom right
(area b) of the interface. Users can select an interval by clicking on it in the Time Line View (see
section 2. 2. 6.) or in the Term Profile View (see section 2. 2. 2.), and this will present statistical
information pertaining only to that interval. Selecting one of the various tabs — words, tags, users,
mentions and URL links — will present statistics for the most salient variables for the currently
selected interval. These detailed Interval Statistics are only visible for one interval at a time.

Interval #48 Term Statistics
[ Mentions (141) | Users (305) |

Wwords (817) | Tags (42) 1 Links (3) B

word | z| ] TR| DF| Age| +Sert| -Ser -
00732 009.33 003.67 006 029 1.00 1.3

willam 00722 O11.08 00251 007 034 143 21

knighthood 00615 01253 00070 009 002 133 -5

monarch  O0BO02 O11.41 00153 009 004 167 -5

climate 00583 013.30 00257 018 046 144 20

charles 00501 02779 00392 069 004 1.80 16

abdicate 00498 01273 00174 013 004 154 -8

queen 00495 02567 00418 090 037 163 15

foad 00476 00649 00282 005 039 200 20

prince 00470 02058 00319 044 025 182 16

banks 00453 00510 001.41 005 040 200 2.0

king 00439 01474 00175 012 003 208 15

irany 00428 00371 001.90 004 022 1.00 <20

abdication 00414 00529 00047 005 004 160 -8

rayals 00391 008.00 00073 O13 004 142 1.4 _

k=l N2 Cca NMNE E7 o 4nn nio mnadd 1 20 14

4 11} I -

Again, these lists can be sorted by clicking on the column header. A range of statistical measures are
available, including:

e Z refers to the Z-Score of the term. This is a measure of how frequently it occurs in the
selected interval relative to its average frequency across all intervals. A high score means
that the term is unusually frequent and therefore likely to be a good descriptive term for
novel or otherwise rare topics discussed within the interval (see also section 2. 2. 4.).

e LG refers to the Local-Global Ratio of the term. This is computed as the ratio of local
(interval) frequency to global document frequency. Hence, a term that occurs, on average
across the whole period, in 2% of all tweets, but occurs in 10% of tweets in the selected
interval will achieve an LG score of 5 (10 =+ 2). The ordering of terms using this measure will
be similar to that of z-score, but not identical as LG does not take account of inter-interval
variance.

e TR refers to the Temporal Ratio of the term, which is a novelty/‘burstiness’ metric
measuring how novel the term is in relation to a range of preceding intervals (as defined in
the Novelty comparison period (intervals) field, see section 2. 2. 1.). This is similar to LG
except that the denominator of the ratio is the average of novelty comparison period, rather
than the whole dataset period. This measure is useful for detecting terms that have just

15
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recently become important at that point in the time-line, hence we refer to this as a
measure of novelty or ‘burstiness’ (a term that has suddenly become popular).

Clicking on the column Clicking on the column header will sort the terms by any of these variables.
Clicking more than once will reverse the order (ascending or descending).

As outlined in section 2. 2. 2., clicking on terms in this panel filters and highlights them in the Term
Profile View.

16
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2.2. 5. Content Viewer

Clicking on a term from the Term Statistics or Interval #n Statistics frame will not only highlight that
term in the Term Profile view, but will also result in the update of the Content Viewer (highlighted in
the image below) which will then display all tweets from the whole dataset or the selected interval
(respectively) containing that term. Entire intervals can be selected for viewing by clicking on the
desired interval in the main Time-Line View or the Term Profile View.

Note that the content viewer can contain various subsets of content depending on the action used
to update it. For instance, if the user selects the Links tab in the tab cluster the user can see a list of
the most common URLs included in tweets in the selected interval. Clicking on a URL will cause the
content viewer to show all tweets in that interval citing that URL. Similar methods are available for
all tabs.

£ TwestVis vl 81 © 2011-2013 Timothy Cribbin, Brunel University [QT_310113.6t_, 27211 twests loaded] [=l-o =]

Term-Interval View Temporal View Event

Start T Time Line Explorer 1 Cluster Explorer

- Configure View.

Novelty comparison period
Interval Length [1 oy comp “nt:mls] b

(Re)Build Views |

Term
[ Mentions (1153) | users(2675) |
Words (1562) Tags (438) Links (88) M
Word | oF Gl[ Fi| ul  Du a
option oon2e 00027 013 053 04
plan 00026 00026 007 038 081
pick. 00026 00026 o10 114 104
AT plants 0026 00026 019 100 091
republic onn2e 00027 019 078 053
reminds onn2e 00026 020 a7 050
raised onn2e 00027 020 a7t 051
femaing 00026 00026 024 104 oan
simply 00026 00026 005 087 082
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2.2. 6. The Time-Line View

S e S S | Sy S . SR R s
) OM=%, LR=0.03, SENT+ 1.41(1) , SENT- 1.78(1)

Whilst the Term Profile view is useful for comparing the temporal profiles of specific terms of
interest and getting a handle on a dataset in terms of identifying keywords, topics and events, many
users might want to begin at the Time-Line View. This provides the high-level of narrative of Twitter
activity over the course of the study period. This display shows various metrics derived from the
underlying models. The two grey bar-charts detail the tweet count (light grey) and tweet-with-link
(URL) count (dark grey) for each interval. The green and blue line graphs are SentiStrength measures
relating to positive and negative sentiment respectively (see section 4. 2. 2.), and the red line graph
represents a novelty measure, showing shifts in topic over time (see section 4. 2. 3.). The Time-Line
View uses the same horizontal axis as the Term Profile View (see section 4. 1.) to represent time
intervals and so users can compare the trends shown in the various analytic representations
provided in the Time-Line View with patches of individual term-usage as expressed in the Term-
Profile View index.

As with the Term Profile view, users can click on intervals (see section 3. 2. 1. for details as to how
intervals are defined and what they represent) to show the entire sub-set of tweets, occurring within
that interval, in the Content Viewer.

Users can also preview statistical information pertaining to individual intervals, by hovering their
cursor over the desired interval which displays various types of information immediately below the
Time-Line graph. This information includes:

o  # DOCS: the total number of tweets occurring in that interval

e INTERVAL #: the interval number

e DATE/TIMESTAMP: the date and time the interval begins

e NOVELTY: a percentage value that represents the degree to which tweets across
surrounding intervals discuss a novel topic. 0% would indicate that every term in the
selected interval was the same as other intervals (as defined by whichever one of the three
different burst term definitions the user had selected). Inversely, 100% would indicate that
every term in that interval was different than other intervals as defined by the burst term
model selection.

o HOMOGENEITY: a percentage value that represents the degree to which tweets within that
interval use the same keywords. 0% indicates that every tweet within that interval has
distinct content (i.e. no two tweets comprise the same set of words). At the other extreme,
100% means that every tweet in that interval is identical in content. A value approaching
100% might indicate heavy retweeting activity, for example.
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e LINK RATIO (LR): the number of tweets containing links against the entire set of tweets for
that interval (as a value from 0 = none to 1 = all).

e SENT+: This provides a numerical value for the mean [mode] average positive sentiment
expressed by tweets in the selected interval, according to Thelwall’s (2010) SentiStrength
algorithm. This is in a range from +1 to +5, where +1 represents no positive sentiment and
+5 represents a strong positive sentiment.

e SENT-: This provides a numerical value for the mean [mode] average negative sentiment
expressed by tweets in the selected interval, according to Thelwall’s (2010) SentiStrength
algorithm. This is in a range from -1 to -5, where -1 represents no negative sentiment and -5
represents a strong negative sentiment.

Users can hover over tweets to preview this meta-data, or can click on intervals to update the
content viewer and interval statistics accordingly.

Volume Chart

The grey bar charts in the Time-Line View show tweet volume by interval for the dataset being
viewed, with the light grey bar chart representing total tweet volume, and the dark grey bar chart
representing the volume of tweets containing web links.

The intervals of the volume chart are determined by the interval length appearing in the Configure
Views frame and the interval unit as set in the Start tab when loading the dataset. In our #bbcqt
example, the interval length appears in units of minutes, and is set to 1 such that each interval
reflects one minute of the Twitter conversation captured. Remember that users can change the
interval length according to the demands of their datasets and analytic work — for instance, if users
were working with a large dataset that spanned a significantly long time, they might wish to analyse
tweets by weekly intervals (which would require an ‘interval length’ value of 7 and a unit of days).
The interval length can be changed at any point, but to effect the change, the user must click on the
(Re)Build Views button. In terms of the example #bbcqt dataset, what this frequency chart shows us
is an overall picture of the intensity of tweets around an episode of Question Time, and that
although talk is concentrated around the time of broadcast, there is nevertheless some ongoing
discussion that persists beyond this. The link ratio is demonstrably low throughout, indicating that
peoples’ talk about #bbcqt is not an exercise in information propagation, but is more designed to the
sharing of opinions and debate (which mirrors the nature of the programme itself).

SentiStrength Line Graph

The green and blue lines on the Time-Line View represent, respectively, the overall positive and
negative sentiment values for tweets by interval (and over time). Using this, users can easily visualise
changes in positive and negative sentiment across the entire dataset, noting peaks and troughs at
specific points. Users can switch between two different ways of representing this data: by mean
SentiStrength value (which is given as a value from +1 and +5 for positive sentiment and -1 and -5 for
negative sentiment) or by modal SentiStrength value (which is represented as a discrete figure on a
scale of -5 to +5, as defined by the SentiStrength algorithm (http://sentistrength.wlv.ac.uk/). This is
achieved by going into the Temporal View menu at the top of the TweetVis screen and selecting
either Show Sentiment Means or Show Sentiment Modes. Note that Sentistrength is an algorithm
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that was designed to determine sentiment valence levels in short texts, like tweets. It is a mature
approach to the problem that has been subjected to empirical validation the results of which are
published in the peer-reviewed literature (see Thelwall et al, 2010).

The two (green and blue) SentiStrength line graphs can be understood as reflecting information
according to the following axes:

Show Sentiment Means

v

Time (x)

Mean SentiStrength Value (y)

Show Sentiment Modes

v

Time (x)

Modal SentiStrength Value (y)

Features to look for in this line graph include peaks in either positive or negative sentiment as well
as cross-overs of the two.

Novelty (‘Burstiness’) and Homogeneity Line Graph

When the user clicks on Re(build) Views, TweetVis builds a term by interval model. From this, it then
builds another model of interval content similarity by computing the similarity in word usage profiles
between all interval pairs. This allows TweetVis to do several interesting things. The first interesting
thing is the ability to detect flux or stability in the topical content of intervals and tweets. By
examining the similarities between adjacent intervals, it is possible to derive a novelty score. Novelty
is defined here as the dissimilarity (inverse similarity) in word usage between an interval and other
surrounding intervals, whereas homogeneity is defined as the similarity in word usage within an
interval. Hence, each point on the red line is a measure of the dissimilarity in word frequency profile
between that interval and other surrounding intervals. Similarly, each point on the yellow line is a
measure of the similarity in word frequency profile between that interval and other surrounding
intervals.
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Users should note the term profiles between intervals can fluctuate wildly, especially during quiet
‘non-trending’ periods. This can result in a somewhat choppy or spikey graph. Users can alter the
Novelty comparison period (intervals) (and then click (Re)Build Views) to smooth this graph.
Essentially, increasing the NCP value equates to instructing TweetVis to take an increasing number of
surrounding intervals (and, accordingly, tweets) into account when computing the novelty and
homogeneity values for the current interval, and as such, a novelty value can only be computed for
integer values of 1 and above. Users can consider the NCP value as a means of determining how
sensitive the novelty and homogeneity line graphs are in terms of the whole dataset — for small
datasets reflecting definite/focussed tweet content, users are advised to select a low (i.e. more
sensitive) NCP value, and for significantly large datasets where the topical themes of tweet content
are less well-defined and which span a long total period in time, a higher NCP value may provide a
better analytic platform.

The red novelty and yellow homogeneity line graphs can be understood as reflecting information
according to the following axes:

[
»

v

Global/Current Novelty or
Homogeneity of Topic (y)

Time (x)

Hence, as Twitter conversation on the topic converges to trend status, the red line appears closer to
0 in the y axis, whereas the yellow line will increase. For example, in the #bbcqt dataset (see image
at the start of section 2. 2. 6.), it is possible to see that during the broadcast of the programme,
novelty is fairly low throughout — this shows that whilst the program is on television, people tend to
talk about the same issues, and their talk and topics diverge after the programme ends.
Homogeneity however also remains low throughout, indicating that at any one time, users are
making a mixture of points and there is little convergence on the terms people use to express their
opinions.
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2. 3. The ‘Cluster Explorer’ Tab

Cluster Explorer is the second analytic approach facilitated by TweetVis, and in contrast to the Time
Line Explorer, allows for a ‘non-time-dependant’ view of Twitter data. Practically, Cluster Explorer
focuses on topical orientations, similarities and co-occurrences contained within the data, without
plotting them chronologically. This is intended to allow users to drill further down into the topical
and semantic content of their captured tweets, with as little reliance on time and intervals as
possible. Users will find their data not organised by time (or at least not strictly organised by time),
but rather, by topical and semantic similarity.

This analytic approach allows users to understand more about the wider topical makeup of their
data, as well as pick apart those topics to identify possibly unexpected aggregations of themes for
further investigation. In other words, this view allows us to do two things. First, it is possible to
identify the major themes that dominate the period under study without knowing them a priori.
Secondly, it allows for an insight into what topics consist of, how they relate to each other, and how
topics converge and diverge. This is a potentially interesting dynamic for social research.
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2. 3. 1. Cluster Explorer Interface
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The Cluster Explorer view provides three visual analytic cluster models which equate to semantic
‘maps’ on three different levels: interval, tweet and term. This represents an approach called spatial-
semantic mapping whereby distance between nodes (i.e. individual entities within each map)
represents their semantic dissimilarity. In other words, nodes that are similar will tend to cluster
together. In these views, nodes can be intervals (area a. in the image above), tweets (area b. in the
image above) or individual word terms (area c. in the image above). This allows for a ‘non-time-
dependent’ or ‘topical’ view of the data which is more oriented to the semantic makeup of datasets
as a way of organising and displaying information.

Users will also note several features that carry over from the Time-Line Explorer view, including the
Content Viewer, the Term Statistics panel and the Interval #n Statistics panel. These serve the same
role as in Timeline Explorer (with some exceptions noted in the discussions of each level of cluster
map shown below), and users may wish to refer to sections 2. 2. 3-5. for further details.
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2. 3. 2. Interval-Level Map

The Interval-Level Map plots each time interval — in our #bbcqt example, intervals/nodes are one
minute slices of Twitter conversation — according to the semantic similarities between them. In the
image below, you can see that each node is numbered according to the same interval numbers
established in the Time-Line Explorer view (see section 2. 2. 1.) in such a way that it is possible to
relate each node back to its position in the unfolding conversation®.

Intervals are different sizes depending on how populated they are — larger circles indicate intervals
containing a larger frequency of tweets, and accordingly, smaller circles indicate a lower amount of
tweets in the interval.

Similarly, users will note that intervals are different colours on a gradient from black to bright green.
This represents the degree to which terms selected in the term-level map (see section 2. 3. 4.) are
present in each interval, with bright green indicating a high presence and black indicating no
presence.

Users can click on individual nodes to display all tweets within that interval in the content viewer.
Selecting an interval node in Cluster Explorer will also select that object in Time-Line Explorer (and
vice versa).

Clicking an interval in this map will select that interval, with the same result as clicking on a column
in the Timeline view. In addition it will cause the Tweet-Level Map (see section 2. 3. 3.) to display a
spatial-semantic map of tweets belonging to that interval.

Users can zoom in and out of the Interval Level Map by clicking and dragging a box around the area
they would like to zoom in on. Zooming back out is achieved by either holding the right mouse
button down for a gradual shift in focus, or by double clicking the right mouse button to zoom back
out to maximum size. Users can also pan around a map using the arrow buttons on their numeric
keypad.

® This makes the Interval-Level Map something of a hybrid ‘time-dependent’ and ‘non-time-dependent’ view,
and makes it possible to relate the information displayed in Cluster Explorer back to the Time-Line Explorer
view.
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Part of the analytic value of this map is in the displaying of the semantic linkages between intervals
from different time periods. For example, in the image above, users will note that during the time of
broadcast, the program flows in a fairly linear fashion from interval 1 to around interval 49 with a
few minor divergences along the way. However, the topics expressed in interval 14-21 (highlighted
above) provide a point of divergence from which two topical strands emanate (from approx.
intervals 50-70 and intervals 71-121) towards the right-hand side of the map. This indicates that
after the broadcast ended, the topics expressed at intervals 14-21 were returned to, and were
discussed with two markedly different clusters of opinion.
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2. 3. 3. Tweet-Level Map

The Tweet-Level Map plots the semantic similarities and differences of tweets occurring within an
interval. Intervals can be selected with either the Interval-Level Map (see section 2. 3. 2.) or in Time-
Line Explorer (see section 2. 2. 6.). In this map, each node is a tweet within the selected interval, and
it is possible to see how individual tweets within the given interval relate, how they diverge, how
they converge, and so on.

Off with his head how dare he say get rid of cur Queen [#]

Hovering over a node/tweet results in a ‘tool-tip’ displaying the original tweet content.

Users can zoom in and out of this map with the same mouse controls as in the Interval-Level Map
(see section 2. 3. 2. for details).

Any terms which do not contribute to topical similarity in any way are displayed in a line above the
main map, away from the main body of clustering.

This view provides an added level of granularity with which users may conduct their analyses along
the same lines as that discussed in the previous section. One particular point of difference which
users may find interesting is the presence of ‘dandelion’ clusters in the Tweet-Level Map (see
highlighted area in the image above). These clusters indicate a strong semantic similarity between
tweets, and are most likely to represent an individual tweet that was ReTweeted multiple times
without the semantic information changing to any great extent. In these cases, the larger the
‘dandelion’, the more frequently the original tweet has been ReTweeted.
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2.3.4. Term-Level Map

The Term-Level Map plots semantic similarities and differences between individual terms/words
appearing in the dataset, and provides the lowest level of granularity in this regard. This allows users
to visualise the entire content of their dataset as a semantic map consisting of topical clusters of
strongly related words, as well as trace the evolving of topics into new topics and clusters.

Users can navigate around the Term-Level Map visually and by zooming in and out of the map with
the same controls as in the other panels in the Cluster Explorer tab (see section 2. 3. 2. for further
details). Zooming in on clusters of terms in the Term-Level Map makes changes to the Interval-Level
Map, wherein the frequency of the selection of terms visible in the Term-Level Map is displayed as a
colour gradient from black (not present) to bright green (frequently present). In this way, users can
clearly see at what points in time certain terms and topical clusters appear in the timeline of the
data.

For clarity, users can also add in or remove labels from the map by filtering out terms according to
document frequency. Hovering over the control (highlighted in the image below) displays a tool-tip
indicating the level of document frequency currently selected.

Users will also note that it is possible to select the level of co-occurrence used to compute the Term-
Level Map model. By default this is set to compute a model based on semantic similarities between
terms as they appear in individual tweets, but an interval-level model (i.e. where individual terms
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are assigned a similarity/dissimilarity to other terms based on the intervals in which they occur) may
be selected using the radio buttons displayed in the image below.

More Labels Fewer Labels

Co-occurence level: Tweet {» Interval

Users can also use the Term Statistics panel as a way of locating individual terms in the map. Clicking
on a term in the Term Statistics panel will jump you to that term in the Term-Level Map.
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3. Advanced Users

Most users will find the Quick-Start Guide (section 2) adequate as a means of extracting professional
analyses from their data. However, users may also benefit from familiarising themselves with the
more advanced features of TweetVis that permit them to make fundamental changes to the ways in
which TweetVis constructs its models, as well as check and preview their data with greater rigour.
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3. 1. Editing the Path to GraphViz

If users have found it necessary to change the location to which GraphViz is installed, this may cause
issues with regard to how TweetVis is able to locate the necessary GraphViz for modelling such
things as the Cluster View. Hence, it becomes necessary for users to edit the file path for the “bin”
folder within their GraphViz program files. The way to do this is found within the Set Paths frame on
the Start tab (highlighted in the image below):

Set Paths
stop List |C:\Chorus\common_words txt
Save
GraphViz |C:\Program Files (x86)\Graphviz 2 28\bin

Users will have to check the location of the GraphViz “bin” file and re-type it exactly into the field
shown above. Then, users should click the “Save” button, which will write this to the Chorus folder

so that it will be remembered next time the user opens the program.

Users are reminded that it is still recommended to install Chorus to the directories suggested in the
setup wizard.
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3. 2. Setting the Time Field

Before clicking the Load Twitter File users may also wish to set the time unit using the Derive
elapsed time field in: box, in the Start tab. This establishes the sensitivity to which TweetVis can
pinpoint specific tweets in the timeline. The default unit is hours, such that TweetVis groups tweets
together into bins of one hour duration. This binning allows for faster processing of data and also
provides a smoothing function which makes it easier to identify trends occurring over time.

However, users might need to set a different unit of time — seconds, minutes, hours, days, weeks —
depending on the characteristics of their data and the necessary sensitivity to which they will be
requiring a time-based analysis. For example, if the dataset represents a short (e.g. 6 hours) but
intense period of Twitter activity then using minutes or seconds as the time unit would provide a
finer level of granularity on the time-line, whilst retaining a usable program speed. On the other
hand, if the dataset follows a niche subject over a period of months, then splitting tweets into days
might be more appropriate — this is especially so if users require a less definite reference to the
timeliness of tweets in their analyses. If in doubt users should select a smaller unit than they think
necessary, and through using the data, evaluate themselves whether the increased sensitivity is
worth the time-cost of a shorter period of time field.

Users should also be aware that do to the nature of TweetVis’ modelling processes, the presence of
very large intervals will tend to have a dramatic effect on computation time. We suggest that it is
desirable to select an appropriate interval length to ensure that there are normally less than 2,000
tweets per interval.
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3. 3. Selecting Fields for Inclusion in the Semantic Model

Within the Start tab, users will note a range of fields within the Field List, which can be selected and
de-selected. Selecting a field includes it within the main word index, such that the data pertaining to
those fields becomes a part of how TweetVis evaluates such things as homogeneity and novelty,
positive and negative sentiment, and semantic clustering. Note that the indexing process will
consider only text terms — any numbers or punctuation will not be indexed (although numbers may
be selected for inclusion in the word index using the Advanced Options menu — see section 3. 5.).

It is expected that by default users will wish to only take into account the content of tweets when
forming the word index, i.e. the Tweet field (or CONTENT field in Radian6 datasets), such that any
analysis drawn from TweetVis can be said to refer to ‘what Twitter users were publishing on Twitter’.
However, other analytic tasks may require the utilisation of other fields in addition to or instead of
Tweet. For instance, users may wish only to focus on the usage of hashtags, and accordingly, might
try de-selecting Tweet and selecting HashTags. A result of doing this, for instance, would be that the
term map (section 2.3.4) would then be composed of tag terms as opposed to free text.

Whilst multiple fields can be indexed together (e.g. Tweet plus HashTags) but note that the indexing
process will merge content from multiple fields i.e. the index will treat ‘cucumber’ and ‘“#cucumber’
will be treated the same in the primary index. Also remember that whilst any combination of fields
can be applied to the main word index, it only makes sense to apply fields comprising text of some
kind (e.g. applying retweeted, a numerical field, makes no sense).

As mentioned above, special terms such as URLs and hashtags contained within tweets are extracted
from the Tweet field and modelled separately from the main semantic model, and hence do not
have to be selected at this point even if users wish to incorporate them into their analysis (unless
users wish to limit their dataset to such things as hashtags or links, as outlined in the example in the
paragraph above).

In short, all fields remain available to users even if they are not included in the main word index, but
users wishing to work semantically with other fields can do so by selecting them in the Field List in
the Start tab.
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3. 4. Previewing the Word Index

Having loaded their data and created their tweet indexes in the Start tab, users will see their word
index appear, with numerical values in cells relating to how semantically significant certain terms are
in specific tweets. However, this information quickly grows unwieldy for large datasets containing
thousands of individual terms.

In order to get a better more comprehensive preview of the semantic significance of tweets across
their dataset, users can drag the slider (below the horizontal scrollbar of the Word Index Viewer) to
zoom in to show more columns (i.e. tweets) in the display (see below):

[ TweetVis vl 8.1 @ 2011-2013 Timothy Cribbin, Brunel University [QT_310113.bxt, 27211 tweets loaded] =R

Term-Interval View Temporal View Event

Start 1 Time Line Explorer 1 Cluster Explorer

Load and Index Document Viewer

Tyest: RT [@] [@] [8] Tn vorrisd that [#] is hecoming ton left—wing [#] [#] _~|  Field list
[# DateTime B

FilePath  p:\phil\work\Dropbox\TweetVis\Data\T\QT_311  Browse

Derive elapsed time field in” [Hous Radian 6 data? [ UserName
- E
Load Twitter File ‘ Tweet ID
Converting Dates ta native format... Real Name
Extracting hashtags and mentions to new fields...
All done 1) Followers
Following
Create Tweet Indexes ‘ Public Lists -
All done -} Doc# [ fz7211
Get Event Time Line ~
‘ = Word Index Viewer

Set Paths

Step List [c:\Chorus\common_words txt

GraphViz [C\Program Files (x86)\Graphviz 2.28\bin

Show Advanced Options

When zooming in in this way, users will notice that the column headers change to reflect a wider
range of tweets — in the image above, a dataset of nearly 20,000 tweets is compressed into columns
showing 50 tweets each.

Furthermore, the display changes from cells containing numerical information to a more visual
display with gradients of black and white. This refers to the frequency value of the semantic
significance of terms within tweets, where black represents the lowest value (0) and white the
highest (1). Conceptually, what this means is that terms which do not occur in a tweet appear black
(=0) and terms which have an unusually high occurrence of term (in comparison to the rest of the
dataset) would appear white (=1). Practically, users are likely to note that individual terms are
represented by various shades of grey, with their semantic importance increasing as the shade
becomes lighter (i.e. approximates more towards white).

Users are able to scroll through the Term-Tweet index as a spreadsheet (using the scrollbars), to
preview the occurrences of expected terms. Additionally, moving the slider underneath toward the
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right-hand side compresses the width of the columns to allow a wider view of the index table. When
the columns become too narrow, the cells will transform from textual to graphical format to allow a
more compact and legible view. In this graphical format, cell values are given on a gradient scale
where black = 0 and white = 1.
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3. 5. Advanced Options in the Start Tab

Users desiring more control over the construction of the indexes TweetVis uses to compute its
models may find it useful to change the parameters available within the Advanced Options panel in
the Start Tab. This is made visible by clicking Show Advanced Options.

Advanced Options
Load Options

Min Chars  |ga Max # Docs 27211

Word Index Options
Index Abbreviations [ [T allow Numbers
Porter stemming [

Min Chars |3 Min DF |2 Max DF |13605.5

Assigning text for processing.. [Completed in 5.865625E-02 5]
Pre-processing input text... [Completed in 1642934 5]
Building vocabulary...13869 index terms retained [Completed
in 3.069656 5]

Counting Term-Doc occurrences.. Terms retained within DF

|

m

Index Options for Tags, Links, Users, Mentions

Min DF |2

The Load Options panel allows users to set the parameters for loading in tweets from their dataset
according to a selection of criteria:

o The Min Chars field refers to the minimum characters per tweet — by default this is set to 64
so as to filter out particularly short or empty tweets which may not contain anything of any
semantic significance.

e The Max # Docs field refers to the maximum documents users wish to include in the model,
and by default this is set to the number of available documents in the dataset. However,
users dealing with significantly large datasets may wish to first conduct some preliminary
analytics on a smaller sub-section of the dataset, and might therefore restrict the maximum
number of documents to a smaller figure to alleviate the processing time for building and
navigating around models and visualisations. If this number is smaller than the total
document count, it is the oldest tweets that will be ignored during the loading process.

Using the tweets loaded into the dataset via the criteria set in the Load Options panel, the Word
Index Options panel allows users to further manage their data by setting parameters relevant to the
construction of the word index:

e The Index Abbreviations tick box allows users to select whether they do or do not want to
treat abbreviations as distinct terms during indexing. For instance, if the box is ticked then
“bat” and “BAT” would be treated as separate terms. By default, this box is unticked.
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o The Allow Numbers tick box allows users to select whether they do or do not want to
include numbers as semantic entities in their analyses. By default, this box is unticked.

e The Porter Stemming tick box allows users to select whether or not they wish to reduce
morphological variants of the same term down to the root form or ‘stem’ during the
indexing process. For instance, ticking this box would merge the terms ‘running’” and ‘runner
‘into the root word ‘run’). The stemming process is based on quite a simple set of rules and
occasionally makes grouping errors, so should be used with caution. That said using it will
reduce the size of the vocabulary considerably, speeding processing time, whilst potentially
improving the accuracy of semantic similarity measurements. By default, this box is
unticked.

e The Min Chars field allows users to set a lower limit on the minimum number of characters
required for a word to be included in the index. By default, this is set to 3.

e The Min DF field allows users to set a lower limit on the frequency with which terms are to
be selected for inclusion in the word index. By default this is set to 1% of the document
(tweet) count or 2, whichever is larger. A min DF of 20, for instance, would mean that terms
must appear in at least 20 different tweets to be included in the word index. However, users
may find it beneficial, especially for small datasets, to reduce this number and thereby
include more terms in their index. Whilst increasing the size of the index would accordingly
increase the time spent processing and building the models and visualisations, a lower
minimum document frequency allows analyses to be more sensitive to the minute detail of
different terms which may appear.

e The Max DF field allows users to set an upper limit on the frequency with which terms are
selected for inclusion in the word index. By default, this is set to 50% of the total number of
tweets in the dataset. Increasing this value will increase the number of words included in the
index, adding more common words, whilst reducing it will decrease the vocabulary size.
Generally speaking, rarer words tend to have more value when it comes to semantic
analysis, as they have more discriminating power whilst also being are harder to spot via
manual analysis.

e In the sub-menu titled Index Options for Tags, Links, Users, Mentions, users can alter the
Min DF (minimum document frequency) with which hashtags, URL links, usernames and
@mentions can be included in their respective indexes. By default this is set to 2, but users
dealing with significantly large or small datasets may wish to increase or decrease
(respectively) the Min DF value. Increasing the value will decrease overall processing time by
removing a greater amount of objects from their indexes, whilst decreasing the value will
allow for a greater sensitivity of analysis.
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