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What is named entity recognition (NER)

R/

< 1dentifying named entities mentioned in unstructured text, and classifying them into pre-
defined categories such as people, organizations, locations, events, and other things such as
dates, time expressions, quantities, monetary values, percentages, codes, etc.
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Barack Hussein Obama Il * J{slelga} August 4, 1967 = |ESEN attorney and

politician who served as the 44th President of the United States & from
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to NER (Named Entity

Recognition) Analytics

was the first A=Wl lsM t0 serve as president. He was previously a Vidhya (Nov 3, 2021)
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https://www.analyticsvidhya.com/blog/2021/11/a-beginners-introduction-to-ner-named-entity-recognition/

What is natural language processing (NLP)

Semantic Roles:

Subject

“Possession”

“Temporal”

Phrasal Structure: NP

VP

NP

PP
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e 6.3703° N,
Normalizations:
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1/1/2006 to
12/31/2006

Part of Speech:
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What can NLP do

Categorize content: What is the content about?

Identify people, organizations, places, events, things: Identify and disambiguate
entities (Kotonu is the French name of the capital of Benin; Apple the technology
company vs. Apple the record company)

Identify grammatical relationships in sentence: Find subjects and objects of all
verbs in the text

Extract actions: Identify related series of verbs (enter restaurant, sit down, read
menu, order food, eat food, pay bill, leave)

Normalize disparate names for entities: Change “Kotonu” to long/lat - 6.3703°
N/2.3912° E, “2.4 million” to 2,400,000, and “2006” to 1/1/2006-12/31/2006

Sets up capability to understand context, not just keywords.

After Mark Butler, CTO, Voise Inc.
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Evaluation

&

< Recall — the number of true positive results divided by the number of all samples that should
have been identified as positive.

> Precision — the number of true positive results divided by the number of all positive results,
Including those not identified correctly.

< F1 Score — a measure of a test's accuracy calculated from the precision and recall of the test.
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https://commons.wikimedia.org/wiki/File:Precisionrecall.svg
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NER use cases

< Which organizations were mentioned in the news article?
< Were specified products mentioned in complaints or reviews?
< Does the tweet contain the name of a person?
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Case studies

Chronicle of Higher Education Oracle Press Room

FEATURED: Digital Transformation on Campus  New Pathways From College to Career  Sirategic Leadership Program | June 7-24 Procharts Inchustries  Resou e 3 Developers  Fvents

THE CHRONICLE OF HIGHER EDUCATION ®

ACCH

KraftHeinz

P&L visibility for over 200 brands,
down to the SKU

NEWS | ADVICE | THEREVIEW | DATA | CURRENTISSUE | VIRTUALEVENTS | STORE ~ | JOBS ~ | Q

ADVERTISEMENT

Je Cloud to forecast profitability and respond

Make College More

Affordable for Your | cengage
Students

Oradle Cloud Oracle Cloud
Applications Infrastructure

A cormplete suite of cloud applications dellvering consistent peacesses and datn across your business An surtnenated, secur plntiomm for migrating enterprise woekloads and huilding new cloud nathre
THE LATEST apps

REACHING UNDERSERVED STUDENTS

A Turning Point for Prison Education

THE REVIEW | ESSAY

Cut Students Some Slack Already

Changing the face of Verizon brings the power of Industry experts call MySQL
competitive sailing 5G Ultra Wideband to the HeatWave a ‘game changer’
. e | Oracle Industry Lab
‘Uncharted Territory’: What the Overturn it B Serinnn i S
of Roe v. Wade Could Mean for Colleges Gace o ifrstrcuts Ly Mottt b e . s

R | ™
LOANS AND PROMISES

Why Talk of Student-Debt Cancellation Is
Creating Headaches for Colleges
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https://www.oracle.com/search/press

Entity recognition demo: Chronicle of Higher Education paaiparty

ECINTY IH SFORTS n =[*

U.S. Is Investigating Whether This

University's Athletic Cuts Harmed
Black Students Named Entities Concepts Important Terms Document Classification

Extraction Results

Ey Zahalie Donaldson | AFRIL Z2 2022

Organization o Frequency

This University’s Athletic Cuts Harmed Black
U.S. Department of Education

Central Michigan University

Central Michigan

Education Department’s Office for Civil Rights
Tracksmith Foundation
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< How can named entities be classified?

The U.5. Deparmment of Educatton has opened a civil-rights investgation into L Govern ment agency
whether Cenrral Michigan Untrerstry discriminated against Black snodenes by .
cuming the men's tTack-and-field team and planming to replace 1t with a golf team = Phllanthro py
While the mguiry had yet to be posted on the deparment's it of open cazes as of = COIIege Or UnlverSIty
Tuesday. a Cenrral Michizan spokeswoman confirmed that offictals recetved a letter . . . .
St S Depsmsa £ Offce s Civ i g th ey o < Other named entity attributes for colleges and universities
the Investzation on Monday. .
N = Location
Emzzell Dinkins, executive director of the Tracksmith Foundation, & that aims -
0 Increqase pardcipatton in wack and field, satd he fled the {ompnulg:::l:mstthe = S|Ze (StUdentS, employGES)
universiry in Ocrober becmse he belteves its actons wera racially discriminarory. - - - . g -
Ellmmatng ack and Seld and replacmg 1 with golf — a predomtnantly white sport = Other Crlte”a (e-g-, Carnegle CIaSS|flcat|0n)

— eliminates oppornutes for Black men in college athlencs, Dinkine sn1d.
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https://ner-demo.poolparty.biz/
https://www.chronicle.com/article/u-s-is-investigating-whether-this-universitys-athletic-cuts-harmed-black-students?resetPassword=true&email=jbusch%40taxonomystrategies.com&success=true&bc_nonce=yqbdwft1bcia9m6atb4zlw&cid=gen_sign_in
https://ner-demo.poolparty.biz/

Named entity enrichment: Central Michigan University “Is ...” |II ‘I

WIKIDATA
instance of @ public research university Carnegie Classification of § doctoral university: higher research activity
Institutions of Higher
» 1 reference Eilzziay » 1 reference
a .
A ® high undergraduate
® public educational institution of the United States
» 1 reference
» 1 reference
@ research doctoral: professional-dominant
. . . a
located in the administrative ® Mount Pleasant » 1 reference
territorial entity
» 1 reference § four-year, large, primarily residential
a
students count & 27,836 » 1 reference
» 1 reference § four-year, full-time, selective, higher transfer-in
a » 1 reference
employees & 2,500
pointin time September 2020 g professions plus arts & sciences, some graduate coexistence
» 1 reference » 1 reference
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https://www.wikidata.org/wiki/Q250205
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Entity recognition demo: Oracle Newsroom
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https://try.expert.ai/document-analysis
https://www.oracle.com/news/announcement/university-of-tennessee-system-upgrades-finance-hr-with-oracle-2022-04-26/
https://try.expert.ai/document-analysis/entities

Oracle top-level taxonomy architecture

ORACLE

Organization Content Type

a.k.a. Infrastructure
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~
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< Application

A

N Industry Solution
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- Technology «---""
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“Is a” groups
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Oracle Cloud Applications
= Enterprise Performance Management

& \m =
\

s Partners Developers Events @ Viewaccounts | [J] Contact Sales

Oracle Cloud Infrastructure

OC! Overview Compliance Developer Services Networking

Al and Machine Learning Compute DevOps

Government Cloud

Observability and Management

- Analytics and Bl

Containers and Functions Security

Big Data Data Lakehouse Hybrid Cloud Storage

Database Services Integration Viware

Oracle Cloud Applications

Enterprise Resource Planning (ERP) Supply Chain & Manutacturing (SCM) Huenan Capital Managerent (HCM)

- Supply Chain Planning - Adw - Human Resources

= Marheting

= Inventory Management = Talent Management

- More HOM applications

Al Clowd Applications

- Enterprise Performance Managemant - More SCM applications Content Managomant MatSuite

~o Hardware and Software

Java MySQL On-Premises Applications Servers and Storage

Oracle Database Linux All Software Exadata
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What about non-text media?

Voice to text

r
=
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Surrounding text
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For light, fluffyy matzoh ballsysoak up
these tips from Team Floaters

https://www.washingtonpost.com/food/2022/04/09/matz
oh-balls-floaters-recipe/



Tools

< Toolkits

= Apache Open NLP machine learning based toolkit for the processing of natural language text
GATE open source software toolkit
NLTK Natural Language Toolkit for building Python programs to work with human language data
SpaCy natural language processing in Python
Stanford NER Java implementation of a Named Entity Recognizer
< Applications

= Cogito provides named entity recognition annotation services to extract entities from text creating

NLP training data for machines
= Expert.Al applies artificial intelligence to natural language understanding of text
= NetOwl entity extraction in multiple languages using NLP and machine learning

= PoolParty semantic technology platform to enrich content by combining artificial and human
intelligence
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https://opennlp.apache.org/
https://gate.ac.uk/
https://www.nltk.org/
https://spacy.io/
https://nlp.stanford.edu/software/CRF-NER.shtml
https://www.cogitotech.com/
https://www.expert.ai/
https://www.netowl.com/
https://www.poolparty.biz/

Resources

*

C. Marshall. “What is named entity recognition (NER) and how can | use it?” Medium (Dec 18,
2019) https://medium.com/mysuperai/what-is-named-entity-recognition-ner-and-how-can-i-
use-it-2b68cf6f545d.

< C. Goyal. “Part 10: Step by Step Guide to Master NLP — Named Entity Recognition”. Analytics
Vidhya (June 23, 2021) https://www.analyticsvidhya.com/blog/2021/06/part-10-step-by-step-
guide-to-master-nlp-named-entity-recognition/.

» D. Sarkar. “Named Entity Recognition: A Practitioner’s Guide to NLP.” KD Nuggets. (Aug 17,
2018) https://www.kdnuggets.com/2018/08/named-entity-recognition-practitioners-quide-nip-
4.html,

< A. Dathan R. A Beginner’s Introduction to NER (Named Entity Recognition) Analytics Vidhya

(Nov 3, 2021) https://www.analyticsvidhya.com/blog/2021/11/a-beginners-introduction-to-ner-

named-entity-recognition/.
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https://medium.com/mysuperai/what-is-named-entity-recognition-ner-and-how-can-i-use-it-2b68cf6f545d
https://www.analyticsvidhya.com/blog/2021/06/part-10-step-by-step-guide-to-master-nlp-named-entity-recognition/
https://www.kdnuggets.com/2018/08/named-entity-recognition-practitioners-guide-nlp-4.html
https://www.analyticsvidhya.com/blog/2021/11/a-beginners-introduction-to-ner-named-entity-recognition/
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Overview

There’s lots of software available that does a good job of identifying named
entities — the names of people, organizations, events, places, etc. — that occur in
text. Too often these are just used as keywords to find digital assets without any
further differentiation. For example, an organization could be a public company,
U.S. government agency, an institution of higher education, or something else.
Being able to identify that a named entity is a specific type of organization can be
Important in determining whether a digital asset is relevant to a particular search.
It can also be useful in adding further context to the digital asset. For example, if
we know that a named entity is an institution of higher education, we could further
differentiate it by size and location, and even link to a short profile of the
organization in Wikipedia or to the institution’s website itself. This talk explains
how you can easily build up metadata related to named entities to improve search
S0 you can accurately find and use relevant digital assets, and provides real world
examples from client projects.
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