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Overall PhD Research Topic:

What are the causal factors for user satisfaction and sub-
optimal search task performance in the Enterprise?

Include common ‘event’ themes like:

- Poor search results

- Poor information quality / completeness
- Slow, poor user interface
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Overall PhD Research Topic:

What are the causal factors for user satisfaction and sub-
optimal search task performance in the Enterprise?

Include common ‘event’ themes like:

- Poor search results

- Poor information quality / completeness
- Slow, poor user interface

And deeper ‘systems thinking’ themes like:

- Expectations driven by the Internet

- Search expertise, Lack of feedback loops

- Poor Information Management governance
- Attitudes of senior management
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Overall PhD Research Topic:

What are the causal factors for user satisfaction and sub-
optimal search task performance in the Enterprise?

Sub-optimal performance could also include the extent to which
serendipitous opportunities are stimulated in the search user interface?




Serendipity the “Happy Accident”

* Fortuitous information encountering (not random)
e Serendipity Space - subjective.

Slightly

Moderately

Very

Unexpected

Insightful

Valuable

(Makri and Blandford 2012)
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Background

Enterprise search & digital library interfaces focus on precision.

Many researchers feel search interfaces may be constraining
the chances of insightful and serendipitous discovery.

Faceted search - increasingly popular as a browsing technique.
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Motivation for research

Knowledge organization
(ontologies, taxonomies, thesauri)  peremer—

H . Limited By a Research Areas ™ » Physics ™ » Astrophysics ™ » Interstellar matter ™ »
Of Va I u e to I m p rove p rec I S I O n ) reca I | W Dust grains (Interstellar) Relatedlnformatio (hide)

aid integration and serendipity.

Categories displayed in faceted
search that are representative of an
information item, rarely convey
unexpected or non-obvious
contextually associated concepts.

_Related Organlzatlons

Office of Chief Knowledge Officer (CKO) Johnson Space Centre, NASA Houston
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Word co-occurrence as faceted search filters

Using co-occurring words (to search terms)
in the body text of documents may yield
more intriguing options.

Word co-occurrence has been used
extensively in tag clouds and as filters

Typically only the most popular/statistically
common terms are used.

Critical

Thinking
Digital Identity Digital Literacy
Digital Skills Digital Tools
Higher  Education
Information Literacy JISC
Learner Voice Mob|le Learnlng

e grouped by found edtions o»‘:-‘f‘-::-\n:velopment

wirite storey

nature  tale
death
ant

woman
bhook

way letter

|
faith oo

village
essay make
life

2 Love and Hate: Are They Oppostes?
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Introduction - search term word co-occurrence

* E.g.search term ‘metadata’ window = sentence.

We. and others we spoke with. have had mixed results from using technologies such as document management systems for
111:}1'& than pcmint solutions to P’-il‘fitllh—'ﬂ‘ prnl‘:lenﬁ Users resisted moving files to these systems for three primary reasons.
metadatafinformatior theflfile description he

Any capture of metadata that added more than about ten seconds to

saving a Ille was Lou».ldeled plnlllt‘llldtlt. f_wu_md. these systems typically do not work with files that are linked such as
many spreadsheets, presentations and documents. Third, many technical applications required that their files be on a LAN or
local storage device and do not work with most document management technologies.

Improvements in the management of structured and unstructured data (Garbarini et al. 2008)
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Introduction - search term word co-occurrence

* E.g.search term ‘metadata’ window = sentence.
 Generates vast amounts of data. How do we select what to display?

We. and others we spoke with. have had mixed results from using technologies such as document management systems for
more than point solutions to particular problems. Users resisted moving files to these systems for three primary reasons.
First, these systems typically required that users enter metadata information about the file such as a description of it. the

author’s name. and some keywords for categorization. Any capture of metadata that added more than about ten seconds to
saving a file was considered problematic. Second. these systems typically do not work with files that are linked such as
many spreadsheets, presentations and documents. Third, many technical applications required that their files be on a LAN or
local storage device and do not work with most document management technologies.

Improvements in the management of structured and unstructured data (Garbarini et al. 2008)
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For the query: Permeability
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Discriminatory word co-occurrence: Primary and secondary queries

| seismic GO

Secondary W

Comparison |Ma|a¥sia |

Queries 'Nigeria |
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Discriminatory word co-occurrence: Primary and secondary queries

Secondary W
Comparison |Ma|a)¢S|a |
seismic GO Queries 'Nigeria |
Australia
[Canada |
Gulf of Mexico (GoM) Malaysia
Algorithm A Algorithm B Algorithm C Sentiment Algorithm A Algorithm B Algorithm C Sentiment
data seismicdata aspectrally Very data 3D seismic analoss Dim hed
2D seizmic attenuation Anomalies 3D seismicdata antithetic Risky
time-lapse seismic gutocorrelation Important fwrells|  |seismicsurvey | | artifacts Hazardous
well ismi i backscatter Good |seismicattributes | [channelling Pleasing
time-lapse Seismic surveys bottom-cable Better ? Seismic response charging Lessons
i seismic reflection bright-spot Moize |seismicsurweys o |checkshots Challenge
interpretation 4D seismic CDP Poor time-lapse seismic coherency Incoherent
i seismic response deconvolution Hazard seismic contractors cross-cection Extremely
ismi i deep-tow Cannot acguired |seismicsurvey | | DHI Unable
acquisition depth-imaging Interference integrating seismic data dip-azimuth Wormy
production surfal:e seismic diffractions operations of hydrocarbons |EBs-oil-contacts| |Mot
reflection echo-sounders Barriers drilling of three-dimensicnal heterogenaity Hampered
exploration seismic seismic equalization Earthguske models | reservoir properties | Strong
acquired high-resolution seismic first-arrival lzsue interpreted 2D seizmic Unfortunately
C i seismic source Problems |shallow seismic | Calm
response seismic inversion full-tensor Challenge |seismic amplitudes | Conflicts
|marine| | hish resolution gathers Difficult information seismic interpretations. low-contrast Painful
Introduction seismic acgquisition geomechanics Greatly seismic information. mineralogy
40 ismi i shosts i intesrated information interpreted partners
seismic imaging Eun process attributes calculated Prognosis
resolution borehole seismic helmholtz time-lapse welldata guests
processing ismi iti hydrophone Disturbances geolosic well log rESErvVes
technolosy seismicvolume inversion Erronecus impedance data. rig
imaging Kirchhoff Excited interpreting reservoir shoot
lons-offset Fortuitously response intesrating information spike
information seismic differences magnetotelluric Fraught integrating core stratigraphy
attributes production data moveout Fortunately | core well |structure |
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Research aims

* To what extent can comparison of search results using
discriminatory search term word co-occurrence facilitate
serendipity in the enterprise?

 Why does this happen?

 When would these techniques be of most value to an
organization?
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Methodology — Creation of the stimuli

1. 100,000+ Scientific Literature Articles
Society of Petroleum Engineers Literature
Geological Society of London Literature
American Geological Institute Literature

2. Sample Initial
Queries and

Secondary comparison
qgueries 3. Word co-occurrence

Algorithms (Python)

, j\\{\. JJ
2 ad

5. Produce Semi-Interactive Stimuli
U colour coded displayed inspired by DNA

-e&.
visualizations

4. Colour coding to a high

Level taxonomy
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Discriminatory word co-occurrence: Primary and secondary queries

seismic

GO

Secondary
Comparison
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|Gulf of mexico!
'Malaysia |
'Nigeria |
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Gulf of Mexico (GoM)
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Algorithm A Algorithm B Algorithm C Sentiment Algorithm A Algorithm B Algorithm C Sentiment
data seismicdata aspectrally Very data 3D seismic analoss Dim hed
2D seizmic attenuation Anomalies 3D seismicdata antithetic Risky
time-lapse seismic gutocorrelation Important fwrells|  |seismicsurvey | | artifacts Hazardous
well ismi i backscatter Good |seismicattributes | [channelling Pleasing
time-lapse Seismic surveys bottom-cable Better ? Seismic response charging Lessons
i seismic reflection bright-spot Moize i |seismicsurweys o |checkshots Challenge
interpretation CDP Poor time-lapse seismic coherency Incoherent
i deconvolution Hazard seismic contractors cross-cection Extremely
deep-tow Cannot acguired |seismicsurvey | | DHI Unable
acquisition depth-imaging Interference integrating seismic data dip-azimuth Wormy
production surface seismic diffractions operations of hydrocarbons |EBs-oil-contacts| |Mot
reflection 2D seismic echo-sounders Barriers drilling of three-dimensicnal heterogenaity Hampered
exploration seismic seismic equalization Earthguske models | reservoir properties | Strong
acquired high-resolution seismic first-arrival lzsue interpreted 2D seizmic Unfortunately
C i seismic source Problems |shallow seismic | Calm
response seismic inve n full-tensor Challenge |seismic amplitudes | Conflicts
i high resolution gathers Difficult information seismic interpretations. low-contrast Painful
Introduction seismic acgquisition geomechanics Greatly seismic information. mineralogy
40 sismic veloci shosts i intesrated information interpreted partners
Eun process attributes calculated Prognosis
resolution borehole seismic helmholtz time-lapse welldata guests
[processing | hydrophone Disturbances geolosic well log rESErvVes
technolosy seismicvolume inversion Erronecus impedance data.
imaging Kirchhoff Excited interpreting reservoir shoot
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D Mark all Add marked to cart Export marked citations »
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Joumnal or conference: (O Marine Magnetotelluric (MMT) Data Interpretation in -8 I
All publications n the Gulf of Mexico for Subsalt Imaging A I
Publisher Sandberg, Stewart, WesternGeco
Roper, Tom, WesternGeco Electromagnetics
All publigshers - Campbell, Tracy, WesternGeco Electromagnetics -
Gulfof v — 19659-MS OTC Conference Paper - 2008
Algorithm A Algorithm B _ . -
data seismic data All types n IO CELETE :
30 2D seizmic 1
i time-lapse seismic _
ti_rne—lagse Seismic surveys Add to cart = Export citation ) :
interpretation :
i seismic response Quick Abstract Metrics 1
acquisition :
production surface seismic _
refiection | |2Dseismic (O Marine Magnetotellurics For Base Salt Mapping: Gulf Ry _
exploration seizmic seismic 5 . a—n Y iF
[scouired | hishresolution seismi of Mexico Field-Test At the Gemini Structure " '
conventional seismic source _
response seismic inversion Hoversten, G. Michael, University of California at Berkeley _
Irg hizgh resolution Constable, Steve, Scripps Institution of Oceanography ]
4";"}& e ”'.s'tmn Maorrizon, H. Frank, University of California at Berkeley and Lawrence —
wel ceizmic imazing Berkeley National Laboratory ]
resolution borehole seismic ]
[processing | i=mi iti 1998-0425 SEG Conference Paper - 1993 -
technolosy seismic volume :
imaging _
formation seismic differences o :
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Your search for seismic AND "gulf of mexico” AND magnetotelluric has returned 32 results in 0.103
seconds
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30 2D seizmic
A marine magnetetelluric (MMT) survey was performed fo assist seismic and gravity methods in mapping the base of saltin

time-lapse

a complex system in the Gulf of Mexico. For the salt complex investigated, 2D interpretation of MMT data provided an

i incorrect base of salt, when compared with well-derived data. When 3D inverse modeling was employed, not only the
comrect base of salt was determined, but additional detail of the subsurface was produced. Resistivity variation within the
sedimentary host provides indication of lithelegic variation that can be interpreted further. & preliminary correlation befween
1 low-resistivity zones and low velocity was also indicated. Separation of data-required subsurface resistivity of the model and
resolution effects of the method, was also investigated.
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53 Practicing geoscientists in two organizations
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Methodology — Focus Groups (Morgan 1997)

Organization #1
Large oil and gas operator
Geophysicists N=16

ﬁ , Smmm
Organization #2
Small geoscience consultancy
Geologists N=37

Analysis

Quantitative
statistical inference

Triangulation

Qualitative
Approach based on
Grounded Theory

Convergence
Coding Matrix
(CCm)

(Farmer et al. 2006)

1

Theoretical
Model
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Results — Qualitative Themes

Game playmg spot the difference’ Enablers/constraints Business uses

e -‘




Results — Quantitative Questionnaire

To what extent do current search interfaces To what extent could discriminatory word co-occurrence
in your organization facilitate serendipitous discovery? techniques facilitate serendipitous discovery?
41% - To a moderate/large extent 73% - To a moderate/large extent
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Searchers Mental Model

Compare

Associations in context to
search term(s) driven by the
content being searched

Differences offer
learning opportunit

ies
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Stories from practice

“Word associations highlighted new
and unexpected terms such as
‘metamorphic sole’ associated with
the secondary keyword ‘platform’.
This surprising result led us to
consider a new geological element = ie s

.
oL W e
*.-:.'.'.-si";-.w;- s
P LT, ‘:.f_- R )

which could impact our opportunity” RN

\

—
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Summary

Some enterprise search user interfaces may be more likely to
facilitate serendipitous encounters than others.

Limitations to semi-interactive stimulant. Need for more
interactive tool to further research phenomena.
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Result type
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Thank you for listening
Paul H. Cleverley
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