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State of the Union Address, 2007
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Semantic Modelling
Text and Visual Analytics

Daniel Angus
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Semantic Modelling

} A way to turn text data into data that is useful for analysis
via natural language processing.
} Major topics of interest include:
Sentiment Analysis
Named Entity Recognition (Disambiguation)
Pattern Identification (phone numbers, street address, etc.)
Coreference identification
Relationship Identification (shared context/meaning)
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Sentiment Analysis

ALPAustNews: Julia Gillard talks to drug boy in Indonesia http://t.co/SOTxFmh1

Posted 1 minute ago

liamthompson1: Gillard can ring a criminal yet she can't find the time to speak to many of us who obey the law. #auspol
Posted 3 minutes ago

LittleWombat666: #Auspol http://t.co/XJuGjprv Why won't you publish the 4500 CTax submissions. Submissions are *always” published
#censorship @JuliaGillard

Posted 9 minutes ago

BloodtypeOnline: @mare_nadeau That's what | read. I've always been a fan of Lauzon. Gillard is a solid fighter too.

Posted 16 minutes ago

whitsundays: "Hey Mum" Julia Gillard just rang me.!"Oh no son, Dad and | will have to sell up and move here. Anything she touches turns to
crap". #auspol
Posted 16 minutes ago

Hani_Iskander: #Gillard has a lot of spare time on her hands. She can't fix the economy so she is fending off for a drug user in Bali whose

parents don't.
Posted 18 minutes ago

plumpesDenken: Double take in bookshop today. New cover of Shriver's We Need to talk about Kevin has Tilda Swinton looking a bit like Julia
Gillard.

Posted 20 minutes ago

stephclemmensen: @elleclemmensen apparently Julia gillard doesn't... Yes they are, extremely amazing <3
Posted 24 minutes ago
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Named Entity Recognition

Hol den announced plans to
Bend plant this morning.

After robbing thebank the suspect threw a small package
Into the bank of the Brisbane river.

COMP3702-Atrtificial Intelligence © Daniel Angus 4



Pattern Identification
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Coreference ldentification

Carer: So your mum came to visit you on the weekend?
Patient: Yeah, she drove all the way up here from Sydney.
Carer: Did she go back this morning?

4

Carer: So your mum came to visjpatientjon the
weekend?

Patient: Yeah][mum]drove all the way ufto current
locationfrom Sydney.

Carer: Did [mum]go bacKto Sydneythis morning?

COMP3702: Artificial Intelligence © Daniel Angus 6



Business Intelligence

"..utllize dataprocessingnachinedor auto-abstractingand
auto-encodingof documentsand for creatinginterest pro-
filesfor eachof the 'action points'in an organizationBoth
Incoming and internally generated documents are auto-
maticallyabstractedcharacterizedby a word pattern,and
sentautomaticallyo appropriateactionpointso

- HRLuhnp Ausinesdntelligences y s t @ctalie;1958
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Semantic Modelling Techniques

} Latent Semantic Analysis
1 Latent Dirichlet Allocation
} Naive Bayesian Statistics
1 e
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Latent Semantic Analysis

1 Construct term/document matrix (X):
d.

j
l

r11 .. T1n

¢ —

Tmi -+ Tmn

} Assume that there is a decomposition Xfsuch
that U andV are orthogonal matriceandE is adiagonal
matrix. This is calledingular value decomposition (SVD).

X U X Ii’T
(d;) (d;)
) 1 ) - o }
J J . gy ... 0 [ vy ]
tH— |+ . | =)= | |w|fw | ] :
D R 0 [ Vi ]
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Co-occurrence data

} Words are known by the company they keep.

} Repeated term collocation implies that a relationship
exists between these terms.

} Term co-occurrence is usually measured within a two or
three sentence window.

0 Do c t o whiplaghadhattydu bad at
thecar accident, sorry that was when you
wereeighteenornineteenwasn' t i1t . 0

COMP3702: Artificial Intelligence © Daniel Angus 10



Nalve Bayesian Term Similarity

—

(
A

x f(i,])
) % f(i,])

similarity (i, j) =

i, j
i]

f(i,j)=Cij/ N
B e, if Of—|—0j:CI"j—|—N
fi,j)=4 (N-0;-0
+ Cfrj)/ N, otherwise
3 if 0, = C;
O; — CI-U,-)/N, otherwise
, ifo, =C,,
O;—C;;)/N, otherwise

where N is the number of text blocks, O; is the
occurrence of term i, Ci; is the co-occurrence of
terms i and j, and € is an adjustment factor to
avoid situations where the similarity would become
undefined (in this study € = 1).
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Information Visualisation and
Visual Analytics

1 5 Common misconceptions*:
Visualisation is for making data flashy
Software does everything
The more information in a single graphic, the better
Visualisation is too biased to be useful
It has to be exact

} Focus on the story in the data

* From:

COMP3702: Artificial Intelligence © Daniel Angus
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http://flowingdata.com/2011/09/23/5-misconceptions-about-visualization/
http://flowingdata.com/2011/09/23/5-misconceptions-about-visualization/
http://flowingdata.com/2011/09/23/5-misconceptions-about-visualization/
http://flowingdata.com/2011/09/23/5-misconceptions-about-visualization/
http://flowingdata.com/2011/09/23/5-misconceptions-about-visualization/
http://flowingdata.com/2011/09/23/5-misconceptions-about-visualization/
http://flowingdata.com/2011/09/23/5-misconceptions-about-visualization/

Concept Mapping

+ Spatial information from our semantic model allows us to
place concepts in a low dimensional space.

ball basket pump fork
ball 1.0 0.2 0.3 0.0
basket 0.7 1.0 0.0 0.0
pump 0.8 0.0 1.0 0.0
fork 0.0 0.1 0.0 1.0
Multiple
Dimensional

Scaling

Concept Map

COMP3702: Artificial Intelligence © Daniel Angus 13




Multi -Dimensional Scaling
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Theme
Constitution
pawer
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business
Americans
hopes
international

Connectivity Relevance
100%
98%
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6%
35%
09%
08%
07%

I

THEME: Constitution
(Constitution)

Constitution (Hits: 150)
Besides the ordinary objects submitted te your care, it will remain with
your judgment to decide how far an exercise of the occasional power
delegated by the fifth article of the Constitution is rendered expedient at
the present juncture by the nature of objections which have been urged
against the system, or by the degree of inquietude which has given birth to
them. Instead of undertaking particular recommendations on this subject,
in which I could be guided by no lights derived from official opportunities, I
shall again give way to my entire confidence in your discernment and
pursuit of the public good; for T assure myself that whilst you carefully
avoid every alteration which might endanger the benefits of an united and
effective government, or which ought.
more...

Back to top

THEME: power
(power)

power (Hits: 191)
I consider the veto power, therefore given by the Constitution to the
Executive of the United States solely as a conservative power, to be
used only first, to protect the Constitution from violation; secondly, the
people from the effects of hasty legislation where their will has been
probably disregarded or not well understood, and, thirdly, to prevent the
effects of combinations violative of the. rights of minerities. In reference to
the second of these objects I may observe that I consider it the right and
privilege of the people to decide disputed points of the Constitution
arising from the general grant of power to Congress to carry into effect
the powers expressly given; and 1 believe with Mr. Madison that "repeated
recognitions under varied circumstances in acts of the legislative, executive,
and judicial branches of the Government, accompanied by indications in
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Temporal data

} Text data that is located in time as well as space.

News feed
Micro-blogging (Twitter, Facebook, Tumbilr, etc.)
Conversation transcript
Document
+ The unit of time (utterance) is determined by text input.
Examples can include:
Sentence / Paragraph / Page
Whole article
Tweet / Status update / Blog Post
Single turn in a conversation

COMP3702: Artificial Intelligence © Daniel Angus 17



Coding Utterances with Concepts

ol took Seymour for a wal
| eash for a Dbit o f a run
Concept Weight
Dog 1.81
Walk 2.34
Home 0.02

COMP3702: Artificial Intelligence © Daniel Angus
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Discursis : Doctor/Patient Consultation

A Doctor
A Patient

Doctor/Patient communication analysis in collaboration with:
Marcus Watson, Qld Health; Bernadette Watson, UQ; Cindy Gallois, |



Good Patient Enlistment

A Doctor
A Patient

Patient: Yes, wel | | 6ve had di zzems
in fact | ooking back 1 6d say p
very young which would be more than four years ago. Dizziness in
thateri n moti on particularly. 1 06v
sickness, air sicknessm. Its been getting progressively worse in the
|l ast few years. | 6ve been trea
which may have caused the dizziness but in the last twelve months
and particularly in the | ast s
almost living with dizziness all the time.

Doctor: David correct me iflamwrongery oudve been
asthma since you started working as a panel beater. Over the last f
years you have done more spray painting work without protective
equipment. Since you have moved to Brisbane you have been doin
lot more spray painting in your garage.Your dizziness has increaset
since you started doing more of this work at hont&.David you

have no family history of dizziness and you have suffered no head
injuries.

Doctor/Patient communication analysis in collaboration with:
Marcus Watson, Qld Health; Bernadette Watson, UQ; Cindy Gallois, |



Good versus Poor Consultation

A Doctor
— A Patient

Doctor/Patient communication analysis in collaboration with:
Marcus Watson, Qld Health; Bernadette Watson, UQ; Cindy Gallois, |



Good versus Poor Consultation

A Doctor A Doctor
— A Patient A Patient

Doctor/Patient communication analysis in collaboration with:
Marcus Watson, Qld Health; Bernadette Watson, UQ; Cindy Gallois, |



Doctor Dominates Conversation

. Yaah before, 1t was five days with the headache.
m -

A Doctor
A Patient

‘an um about 18 minutes befare | was't consoous, § feel
fieel my head was growng really big, b, b,

Ch ckay, gee. Oiay 5a your bioad pressure is about 190
‘over 50 whidh s okay.

wummmnm“mmn«m
mesre o see whatifs dog, Insome
e o

Uh b,

Il Il . . R
m -
P ——
=
m-

Um Iﬁmmbiwﬂﬂdmﬂm you know
ith Gabelics we ke 1o heen & e bt lwer.

nl-uw:uvn-wbu« um put you on 3 blood.
s B K g
hed the snewrism.

501 see you've had problems with um the Propanalol which is
mmm.mammmmnu

501 think um what would be really good would be um if we.
ould L put you on some other medicaton that woud
‘good and just lower your blood preasure a e bit.




octor Dominates Conversation

. Yeah before, it was five days with the headache.
-

and um about 15 minutes before I wasn't consdious, I feel
feel my head was growing really big, big, big.

Oh ckay, gee. Okay so your blood pressure is about 140
over 80 which is ckay.

bbut I mean the thing is there are different ways we could
‘monitor your blood pressure to see what it's doing. In some
people we like to keep it lower than normal

Uh huh,

Um 140 over 80is a normal blood pressure but you know
sometimes with diabetics we like to keep it a little bit lower.

Oh.

so I mean it may it may benefit to um put you on a blood
pressure drug just to lower it just a tiny little bit um because
you've had the aneurism.
- - - . i
- - - . . wewtmmm*awwmmrmm

501 see you've had problems with um the Propanclel which is

aheadache drug but is also a um blood pressure drug in the

past.
501 think um what would be really good would be um if we
could um put you on seme other medication that would be
good and just lower your blood pressure a little bit.




Dementia

“ A Care Provider
A Person with Dementia

Dementia communication analysis in collaboration with:
Rosemary Baker, UQ; Erin Smith, UQ.



Autism

A Care Provider (adult)
A 10yo High Functioning
Autistic Male

A Care Provider (adult)
A 11yo Male Control

Autism communication analysis in collaboration with
Judy Reilly, SDSU; Janie Lai, SDSU.



Accommodation

Accommodation

Backward

othey‘




Leadership & Followership

Leadership Followership

Forward other

Backward other

_ [lll[




Engagement & Fixation

Engagement

Forward other + Backward othe

|
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Fixation

Forward self + Backward self

|
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Behaviour Metrics for Autism Dataset

1.000
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0.200

-0.200 -
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Autism communication analysis in collaboration with:
Judy Reilly, SDSU; Janie Lai, SDSU.



US Presidential Inauguration Speeches



