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GOALS

Understand how humans extract connotative
meaning from text.

— A sincere apology

— An urgent request for help

Evaluate feasibility of a system understanding
what a text suggests beyond what is explicitly
stated.

Crucial for QA systems to utilize non-specifiable
content as a key dimension in interpreting how a
guestion or answer is to be understood

PLANS

Conduct human subject experiments to under-

stand how connotation is conveyed & recognized.

Integrate human subject experimental results
with our NLP-based feature identification ability.

Determine combination of features for Machine
Learning that are most accurate in recognizing
connotative understanding of text.

Evaluate capability on new collection of texts.

MILESTONES

Phase I:

Test case development

Human Subject Experiments

Milestone: Model Development (June 2007)
Phase I

Feature Matrix Development

Machine Learning Experimentation

ESM testing

Milestone: Connotation Detector (August 2007)
Phase I

Internal Evaluation

Milestone: Evaluation Results (September 2007)

Agent: PEO STRI
COTR: AFRL / Sharon Walter

May 2007




JrJJl Istics

- 'Cc‘)nnotation — additional semantic mterpretatlon of a
linguistic expression beyond its literal meaning

= |ntegrates understanding from multiple levels of
language
— Working on specifying how we get this additienal meaning
— What features might a system utilize?

e

= Seeking AUINGIEIndEPENdENtEAUIES Tor dlstlngwshmg*
implicit connotation across sets of texts
— First genre - blogs

— Acquired Live Journal blog data from Mark Goldberg at RPI




Data selection

Phase |

Exploratory
OPEN ENDED

Present excerpts of text to

participants and probe for:

1. “perceived meaning’
text “cues” present
assumptions

2

3.

4. associations

5. cognitive process

Edit data set
Define variables

EXPLORATORY

Survey
Development
(verbal)

!

Phase 2
Survey

. Develop content

analytical/classification

scheme.

Finalize survey/
experimental design

Build set of
items/survey

EXPLORATORY/
PILOT

Survey
Development
(e-survey)

Refine data set
Define Features

!

Phase 3
Data collection

> .

Administer protocol
Full analysis of data

Produce input for
NLP analysis

DATA
COLLECTION
AND
ANALYSIS

Classification of
full data set.
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= [ evel of analysis: word, sentence, paragraph?
= Find some data!

= Qualitatively distinguish between denotative and
connotative examples

Structured guestioning with participants
— |s this reliable?

= 7/10.100% agreement
— = 3/10 75%,agreement

o Isithisvalid?s
= Degrees of connotation

= Open ended survey and content analysis




Degree of connotation
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Nature
of social
behaviors
and
social
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‘Survey 20 sentences
-~ — “What does this, sentence suggest?” & “Why?”
— [Demparaphics
= Data revealed at least two distinctive types of
Interpretations
— Speaker (the author)

— Spoken
= Message
= Artifact

=nReugh contentianalysis of data
— Rate deg_rge eficennetation deneiediiem each response
e O —4iscaler(denotative to connotative)
— = 0 denotative
= 1 more text-based

= 2 — 3 genre, practice-based, etc.
= 3 — 4 individual/personal experience
















Well, this
wonderful

— Tady-weuld
send the ‘

Devil himself
into hiding.




Well, this
wonderful

— fady-weuld
send the ‘

Devil himself
into hiding.

Knowing that
she’s not my
girlfriend is
killing me.




The Danish royal family
has announced Crown
S ERWAR
pregnant
with her second child.




The Danish royal family
has announced Crown
S ERWAR
pregnant
with her second child.

*“ A newspaper story”

*“A press release”

«“A formal announcement

*“It's important news”

*“Possibly in response
to speculation”




Well, this wonderful
lady would send the
Devil himself into hiding.




Well, this wonderful
lady would send the
Devil himself into hiding.

*“She is so good, that

the devil wouldn't go
near her.”

*“The woman is so
reprehensible that
even the devil wouldnf
like her company.”

*“The speaker is older”

“... and perhaps Irish”




What arethe
differ ences between
"™\ more connotative text

and
less connotative text?




Degree of connotation
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Discour se
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~All'texts judged by subjects wiII be run through CNLP’s TextTagger
System

Will'produce feature vector representations using all available levels of
language processing

Linguistic Features

POS, tense, person, entities, relations, events
Counts of adjectives, adverbs, modals, intensifiers
Sentence length / complexity

Semantic classes of words & phrases

Tlerm collocations

Disceurse: structure

- _Rhetorleail“fr—tm-

Non-Linguistic Feature
— Average connotation score across multiple judges




= 10'sentences were provided to 4 subjects who were asked:
— What does.this sentence suggest?
— What makes you think this?

= Their responses were coded by 3 researchers as to
whether subject saw the sentence as connotative:
— "Seems like...”
— "Implies that maybe...”

RO denotative:
— “Because the Sentence says...”
= Pirectly in the sentence he refers to...*

= Sentences run through TextTagger
— With Connotative / Denotative label as feature
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ang
— Nitting on; hewenton & on

= |[dioms
— send the Devil himself into hiding

= Quotation marks & Interesting, punctuation

— “gorgeous girlfriend ”; !

= Hyperbolic Language = -
b ihat woulalthe two ever poessibly have to talk about

= Hedges, couching
— Well; If | had like




Framework for managing many: categorization experiments on a variety
of.dimensions with toels for assessing and analyzing the results

= Enables easy creation of various representations from available NLP
tags

= Will use the full set of features both linguistic and non-linguistic, to
develop a baseline connotation detector and then use ESM to select
the most relevant features for the connotation detection task

- * Procedures:
— Define docUmENtYERIESENtALIoNS _—
— "N Creatercollections for each representation type

R ———

— Use 10-fold cross validation

— Run paired t-test on results
— Select best representations based on t-tests




= |ntrinsic

— Precision, recall and F;-measure for recognition of connotation as
compared to human judgments

= Extrinsic

— We are conducting our work in such a way that wewill be able
to contribute connotation recognition to. QA systems

= \We provide all our technologies as JAVA libraries with fully
documented APIs

= Have experience with UIMA, Web Services & J2EE for
Integrating with other systems

—
e —

R —Strong‘lﬁ_t-ereét in'demonstrating how the recognition of
connotative meaning can contribute to richer/ more subtle
guestion-answering capabilities




T e —

Female Age
Male 15-20

21-30
31-40
41-50
51+

Education
Undergraduate
Masters

PhD Two sets of
Other 10 sentences
e (split into
Native - |two

English . |presentation
Speakers orders)




