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Purpose of this Talk

1) Cognitive Science Work
2) The Analyst’s Challenge
3) How Text Analytics Can Help

4) Huntsmen: Web crawling, text analytics capability

5) Application for National Security



Cognitive Science Program, Sandia National Laboratories

Scope and Purpose

Phenomena range by scale High consequence decision making
Group/Team behaviors Objectives:
* Respond and anticipate national security
concerns

Decision making A Macro
* Examine, understand, and enhance human

o
S . ) behavior through theory and experimentation
© Cognitive functions
g * Leverage psychology, cognitive science, computer
o= science, and neuroscience

Brain Scale
A * Must predict how and why, using an empirical

Meso

approach
Brain regions

Areas of Expertise:

Networks * Experimental Psychology
» Software Engineering
» Systems Biology
Neurons v Micro - Neuroscience

* Statistics
* Human Factors
* Etc. 3

Neuron electrochemistry




The Analyst’s Challenge

Insurmountable .
Amounts of Data

Topic of Interest

Team of Analysts

Relevant Information



The Analyst’s Challenge

Human as the Analyst
" |nconsistent
= Biased
= Large amounts of time
= Unable to sort all the data

With Multiple Analysts

e Various strategies for finding information

* High labor costs

* Different experiences and perspectives ar

for what’s important = N
* QOverlap across material covered



We need to Enhance Human Analysts

The human in the loop is critical

" |ntuitive

" Calculate options
= Connect data to solutions

» Decision-maker

Need to reduce amount of data and cognitive load
to increase effectiveness, accuracy, and speed.



How Text Analytics Can Help

Imitates & Enhances Human Analysts

e Uses text algorithms for consistent metrics
* Unbiased
* Rapid and parallel

e Returns the best matched information relative to
all the data searched

* Allows for human analysts to validate findings



Why Don’t Search Engines Work?

Dog - Wikipedia, the free encyclopedia

en.wikipedia.org/wikiiDog - Wikipedia
The domestic dog (Canis lupus familiaris or Canis familiaris) is a demesticated canid

which has been selectively bred for millennia for various behaviors, ..
Origin of the domestic dog - Man's best friend (phrase) - List of dog breeds - Breed

Dog Supplies | Dog Accessories & Dog Products - Dog.com

www.dog.com/ -
Dog.com is your source for dog supplies! We carry high quality dog foed, dog beds,
dog treats & other dog products at great low prices!

Dog Health Center | Dog Care and Information from WebMD

pets. webmd_com/dogs/ = WebMD
Welcome to the new WebMD Dog Health Center. WebMD vetennary experis provide

comprehensive information about dog health care, offer nutrition and ...

Dog Breeds | Browse 151 dog breeds | Petfinder

0 hitps/fwww_petfinder com/dog-breeds/ = Petfinder
Dog breeds: Browse our list of 152 dog breeds to find the perfect dog breed for you,
and then find adoptable dogs and dog shelters close to you.

Dogs | Animal Planet
e www_animalplanet.com/pets/dogs/ =

... our dog breed selector and more. Dog Breed Selector. Dogs. Dog Breed Selector.
article. Impress Your Friends With Dog Facts ... Small Dogs, Big Jobs. Dogs ...

Single metric (result rank) to ascertain quality of a result
— Do you really think that’s enough?

— How do you know that your multi-dimensional parameters are
being satisfied by this metric?

— Reasoning for ranking completely hidden from the user



Why Don’t Search Engines Work?

Search engines transform results according to:

— Your Iocationg ;

— Your personality “
— Global or local trends il

-
— SEO manipulation by 3" parties S&

Results dependent on the
parameterization of the search
engines’ crawlers

: 4
— Search engines make tradeoffs to P S

crawl/index less to save money (0.004%) TBofdataon
the web
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Size of the internet already has made
effective indexing infeasible
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Huntsman

HUNTSMAN was designed to
enhance the power of
search engines with an
INTELLIGENT AGENT capable
of screening for relevant
content and TARGETING
YOUR SEARCH USINg a
thoroughly parameterized
topic space.
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Huntsman’s Solution

Huntsman’s Solution

Submits

T rovides
additional .
: subsections
queries

of relevant
based on

data to
results of

analvst
analvses J

Analyzes
full-page
content
with text
analytics

queries to
search
engines and
ASSesses
relevance

Huntsman saves the aﬂal}’st time and reduces cngnitive burden b}-’
focusing only on the most useful information at hand.
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Huntsman: Under the Hood

JVM (&
Frontier : v

Link Parser

D

Document Extractor

Downloader Downloader Downloader

D

_ Resource
Resources + Links + Interest ‘ Packages
Image Extractor
%0 || %o

Cosine Similarity

Fitness Fitness
Function Function -

Persistor
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Application to National Security

The use of Huntsman, and the Cognitive Science Program
at large, applies to enabling informed decision-making

» High-Consequence
Decision-Making > Field Operations > Social Modeling




Many thanks

Questions & Comments

Contact Us
Glory E. Avina, Experimental Psychologist, gremman@sandia.gov

Jonathan T. McClain, Computer Scientist, jtmccl@sandia.gov

Sandia National Laboratories
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