e machine learning to

accelerate data intelligence

Vergionista



| am a middle-aged
"land micro-influencer”

that was (slightly)
bullied on social media.

e But | made S$300!
e And got many more

"homestead" competitors. Al s

(Humblebragging, | admit.)
6' fluxguard



Criticisms followed
several themes:

e Appearance defects (hair etc)

e My pronunciation (apparently |
can't pronounce the letter S)

e Alleged pesticides on land
| wondered...

What ML techniques can help make
sense of 100s of critical

social medi
theypassthetest

Comments 652 Likes 17.0K

you look like Tom Brady if he were an alcoholic
chain smoker, so still pretty good

3m Reply Q Q)



Captured: Sep 11, 6:54 am [

Interim Guidance for SARS-CoV-2 Testing in Hom...

f | | /coronavirus/2019-ncov/community/homeless-shelters/testin...
U X g U O r * As noted in the labeling for

authorized over-the- counter antigen
tests: Negative results should be
treated as presumptive (meaning that
they are preliminary results). Negative
results do not rule out SARS-CoV-2
infection and should not be used as the

But I'm not in the social ‘ _
a n a |yt i CS S p a Ce a nym 0 re! management decisions, inc’IJuding

infection control decisions. Please see
FDA guidance on the use of at-home
COVID-19 antigen tests.

Rather, our products crawl the
Diffs: Side-by-side / Text / Code /
Web to deteCt Changes. Screenshot / Net / Version

But we have a similar problem!

Captured: Sep 11, 6:25am [
Travel | CDC

What practical solutions can
accelerate insights from vast oo E——

d h Q b d f) If Your COVID-19 Test is Positive
new anda cnanging we ata-
This poster is available to download
and can be used as a resource for
airport testing sites. The poster
reminds travelers of actions they
should take if their COVID-19 test is
positive.

Enaliah [DNE 400 D _1 naanl

Diffs: Side-by-side / Text / Code /
Screenshot / Net / Version

/coronavirus/2019-ncov/travelers/when-to-delay-travel.html|

Captured: Sep 11, 6:48 am [
Use and Care of Masks | CDC

/coronavirus/2019-ncov/prevent-getting-sick/masks-protect-y...

Updated Feb—25Sept. 9, 2022
cne s ; : ;
updated-guidanee:

Masks can help protect you and others
from COVID-19. Learn more about
different types of masks and
respirators and how to get the best fit.

* If you are at high risk for getting very
ciolk wnar o suall fistinahinh auality

Diffs: Side-by-side / Text / Code /
Screenshot / Net / Version

Captured: Sep 11,5:59 am [

Stay Up to Date with COVID-19 Vaccines Includin...

/coronavirus/2019-ncov/vaccines/fully-vaccinated.html

Updated Sept. 28, 2022

* APeople ages 6 months through 4
years should get all COVID-19 primary
series doses;.

* APeople ages 5 years and older
should get all primary series doses,
and updated-COVUB-19-beesters+
ehigiblethe booster dose recommended
for them by CDC, if eligible.

* People ages 5 years to 11 years are

aurranthiranammandad ta ant tha

Diffs: Side-by-side / Text / Code /
Screenshot / Version




Before | get into that, let's look a bit closer at Fluxguard

® Fluxguard Demo: CDC Conten! X  + v

O oren €5 e e e »« = - wmano: Puppeteer-based
Use Masks to Help Slow Spread | CDC Diff viewer
Feb 6, 2021 compared to Feb 12,2021  ~

monitoring with
replay of all cookies
/ storage; network
interception to store
resources (no use
of browser cache).

Qcuck 3 B T

waitMs: 500

SIDE-BY-SIDE TEXT DIFF IMAGE DIFF ADVANCED

NETWORK DIFF HEADER DIFF CODE DIFF NLP DIFF

selector: ".regionSelect"

Qecuck ¢+ 3 B W

waitMs: 500

Use Masks to Slow the Spread of COVID-19

Updated Feb. 2, 2021 é

selector: "#select2-result-label-4"

o JAVASCRIPT_EXECUTION 4 & & [

Use cases:

e Multi-step
Mt S — form / partner
validations
Pharma regs
Formularies
EULAs
Competitors

How to Wear Masks Types of Masks

MU|t|'Step/page I wear a mask because...
O rC h eS-t ra-t i 0 n a n d CDC staff give their reasons for wearing a mask.
change monitoring.




FDA RESOURCES | + NLM SPL RESOURCES | + APPLIC

LABEL: ALIMTA- pemetrexed disodium injection, powder, lyophilized, for solutio

Updated August 31,2022

this version.

OFFICIAL LABEL (PRINTER FRIENDLY) [:

VIEW ALL SECTIONS

HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use ALIMTA safely and effectively. See
full prescribing information for ALIMTA. ALIMTA (pemetrexed for injection), for Intravenous ...

TABLE OF CONTENTS

Table of Contents

TINDICATIONS AND USAGE

1.1 Non-Squamous Non-Small Cell Lung Cancer (NSCLC) ALIMTA® is indicated: in combination with
pembrolizumab and platinum chemotherapy, for the initial treatment of patients with ...

2 DOSAGE AND ADMINISTRATION

2.1 Recommended Dosage for Non-Squamous NSCLC - The recommended dose of ALIMTA when
administered with pembrolizumab and platinum chemotherapy for the initial treatment of metastatic ...
3 DOSAGE FORMS AND STRENGTHS

For injection: 100 mg or 500 mg pemetrexed as a white to light-yellow or green-yellow lyophilized
powder in single-dose vials for reconstitution.

4 CONTRAINDICATIONS

ALIMTA is contraindicated in patients with a history of severe hypersensitivity reaction to pemetrexed
[see Adverse Reactions (6.1)].

Back to our problem... how can we
correctly categorize well-definea

C @& fluxguard.com/r h Y v

DailyMed - ALIMTA- pemetrexed disodium injection, powder...

SIDE-BY-SIDE TEXT DIFF IMAGE DIFF ADVANCED

Based on animal data ALIMTA can cause malformations and developmental delays
when administered to a pregnant woman [see Use in Specific Populations (8.1)].
Pregnancy Testing - Verify pregnancy ...

}3 FEMALES AND MALES OF REPRODUCTIVE POTENTIAL

Based on animal data ALIMTA can cause malformations and developmental delays
when administered to a pregnant woman [see Use in Specific Populations (8.1)].

Pregnancy Testing

Verify pregnancy status of females of reproductive potential prior to initiating
Pemetrexed Injection [see Use in Specific Populations (8.1)].

Contraception

Females




§ @ -+ I T I o T s T I ) f Dashboard - Fluxguard x [ DailyMed - ALIMTA- pemetrex: X +

@& dailymed.nlm.nih.gov/daily 1ginfo.cf eti >a86 4 129c-ae04 88d7c55
'see Adverse Reactions (6.

CLOSE

O WARNINGS AND PRECAUTIONS

nents Recorder & Console Sources Performance insights & Network Performance Memory Application Security Lighthouse
»<div class="Section toggle-content closed long-content" data-sectioncode="43678-2" style>..</div>
</li>

P <li>.</li>

Y<li

<a href=

id="anch_dj_dj-dj_7" class="closed open">5 WARNINGS AND PRECAUTIONS </a> == $0 I

T T e/ 01v
t" data-sectioncode="43685-7" style>

v<div class="Section toggle-content closed long-co|
<a name="s18"></a>
<a name="section-5"></a>
<p></p>
v<div class="Section" dat
<a name="s519">
lon-5.1"></a>

oncode="42229-5">

"5.1 Myelosuppression and Increased Risk of Myelosuppression without Vitamin Supplementation

5.1 Myelosuppression and Increased Risk of Myelosuppression without Vitamin Supplementation o I
ALIMTA can cause severe myelosuppression resulting in a requirement for transfusions and which may Ch eerlo.
lead to neutropenic infection. The risk of myelosuppression is increased in patients who do not receive
vitamin supplementation. In Study JMCH, incidences of Grade 3-4 neutropenia (38% versus 23%),

thrombocytopenia (9% versus 5%), febrile neutropenia (9% versus 0.6%), and neutropenic infection (6%
versus 0) were higher in patients who received ALIMTA plus cisplatin without vitamin supplementation

?.S comlpargd‘ .ttl).;‘)afierjts vv'ho.w?re full»y su?plemented with folic acid and vitamin Bq; prior to and a Cce p't 'ta rg e‘t S i'te
sy computd categorization / labels

</
v<pjclass="First">

JALIMTA can cause severe myelosuppression resulting in a requirement for transfusions and which may lead to neutropenic
Infection. The risk of myelosuppression is increased in patients who do not receive vitamin supplementation. In Study JMCH,
Incidences of Grade 3-4 neutropenia (38% versus 23%), thrombocytopenia (9% versus 5%), febrile neutropenia (9% versus 0.6%),
Ind neutropenic infection (6% versus @) were higher in patients who received ALIMTA plus cisplatin without vitamin
upplementation as compared to patients who were fully supplemented with folic acid and vitamin B"

span class="Sub">12</span>

prior to and throughout ALIMTA plus cisplatin treatment. "

Can we traverse the DOM
to build rules to categorize?

e Brittle and imperfect.

Sorta requires us to

Filter
element.style {
}

.drug-label-sectiong

Necessitates constant
tinkering to work

repeat 0 0;

across varied sources

color: M#000;
font-size: 20px;
text-transform:

y PR Problem also for

- E finding specific thing
Pt on a page! What about

a, a:visited {

s B PDFs?

</
» <p>..</p> }
e a, abbr, acronym, ad
P0.bg_shadow div.container div.main-content div.content-wide article div#drug-information.toggle div.drug-label-sections ul li a#anch_dj_dj-dj_7.clos¢ ;’W‘L“' article, as

hin _hlockouota

g’ fluxguard



This is a good job for Google
Vertex!

e Pretty good "off-the-shelf" ML
platform with great Ul

e Great for bespoke modeling
of well-defined page and
content types

o About us, Press Release
o Biography, Comment

e Problem: Chicken/egg
situation when it comes to
training.

e Nothing easily off-the-shelf:
custom training.

6’ fluxguard

Vertex X <+

ogle.com

rst Project w [ Q Search Products, resources, docs (/)

X  Item 1 of many

~ Data split
Default

CLASSIFICATION DETAILS

= Filter Filter labels

(® Adverse_Reactions
(O Contraindications
(O Drug_Interactions
O Geriatric_Use

(O Overdosage

O Pediatric_Use

(O Warnings

True label

adverseReactions

precautions

Model
Evaluation

ALIMTA can cause severe myelosuppression resulting in a

requirement for transfusions and which may lead to neutropenic

infection. The risk of myelosuppression is increased in patients

who do not receive vitamin supplementation. In Study JMCH,

incidences of Grade 3-4 neutropenia (38% versus 23%),

thrombocytopenia (9% versus 5%), febrile neutropenia (9% versus

0.6%), and neutropenic infection (6% versus 0) were higher in

patients who received ALIMTA plus cisplatin without vitamin

Deployed

Filtering

8.3 FEMALES AND MALES OF

Based on animal data ALIMTA can cause
when administered to a pregnant woman
Pregnancy Testing - Verify pregnancy ...

Based on animal data ALIMTA can cause
when administered to a pregnant woman

Pregnancy Testing




£ Pricing | Buffer

@ buffer.com,

§ Buffer == Tools v Channels v Pricing Blog About Customers Login Start my free plan

Other content types can be

difficult to classify with Publish Flawlessly.
"traditional” NLP Analyze Effortlessly. Engage Authentically.

We've built simpler social media tools for busy people. Enjoy our free plan as you get started, or trial our

full toolkit priced to make marketing your business on social affordable.

e Home pages
. . I 2 o, oo
e Pricing eI
e ..and other sparsely @fvomado
worded, design-rich .
Free Essentials Team
C O nte nt For individuals and businesses getting For professionals who use publishing, For teams who want unlimited user

started with social media analytics & engagement tools. seating, collaboration, and reporting.
$ $ /month $ /month
per channel per channel

Manage up to three channels Add additional channels for $5/month Add additional channels for $10/month
Billed at $0/year Billed at $72-$60/year Billed at $+44-$120/year

Try free for 14-days Try free for 14-days

6’ fluxguard



We can use Vertex to classify o
Screenshotsl X Item 1 of many Default

OBJECTS DETAILS

e Optimized for real world = r
photos, but works pretty we|| |[Sur-——g-——"

Detect bespoke Ul elements [——
M pricing_card (3)

May require finishing with
OCR + CSS selector

identiﬁcation : pricing_card 3 & i

v [l Header (1) - $10 s
(This is broadly the same [
approach that some
sophisticated services
provide—e.g., Diffbot).

-est features you get with any plan

6’ fluxguard



Sometimes we want to get a little Texk Analysis Options
more specific!

We offer two different NLP models for analyzing text in several languages. Entity analysis extracts terms of various types

Named Entlty ReCognlthn eXtraCtS from the text of web pages. Syntax analysis breaks down words into parts of speech, such as nouns, verbs, and adjectives.
specific pieces of well-defined
categories (people, places,

anatomy, financial events, etc)

In either case, you can select which types you want to check for changes.

Entity analysis

General purpose NER

Syntax analysis

. Medical NER
& automl_Medical automl_Medical (1) v |@®

Financial NER

IMPORT BROWSE ANALYZE
— @y Date

All 593 = Filter Filter items

Labeled 592 @@ Event Both common and proper nouns

Text

Unlabeled 1

10545613 Synergistic effect of histone hyperacetyl| p .
7@ Location

Training 473 Both common and proper nouns

8528199 WASP gene mutations in
Validation 59

@@ Number

Test 60

8533768 Evidence for linkage of BifoIamdiSomde! td

313733 HETEHiaNIC2GHGIeNgY 2ssociated with ¢ @@ Organization Both common and proper nouns
8101038 High residual arylsulfatase A (ARSA) acti

= Filter Filter labels =4

Textitems v

. X 1999339 Some Mexican glucose-6-phosphate deh 77. Person Both common and proper nouns
CompositeMention

8346255 Molecular mechanisms of oncogenic mu

DiseaseClass ;
7586656 Southern analysis reveals a large deletiol ‘ Phone number

Modifier

< € € <€ < < < < <KL

O0O0oDO0OO0OO0OOoOO0oO0OoOoo

2817003 Translocation t(5;11)(q13.1;p13) associaf
SpecificDisease




e Named Entity
Recognition is good
from both AWS and
GCP.

e Custom models are
straightforward.

e Textual contextis
needed for
performance!

Session View: www.bbc.com - X

< C' @& fluxguard.com i)

Home - BBC News

SIDE-BY-SIDE TEXT DIFF IMAGE DIFF

NETWORK DIFF HEADER DIFF CODE DIFF

View option
Changes only

UKGANLZATLUN: {
COMMON: {
EROWN-JEWELS “Imentions ",
allies: "2 mentions",
1,
PROPER: {
Bohemian Rhapsody 3: "2 mentions",
FEWELLERY: “1mention’s
VideoCrown: "1 mention",
WEST: "2 mentions"
1,
1,
PERSON: {
COMMON: {
PIRER: “Imention’s
authorities: "2 mentions",
effietalst - tonsts
1,
PROPER: {
ELIZABETH II: “O-mentiens™ "2 mentions':,

Hurricane Fiona 4: "1 mention",

ag
1,
WORK_OF_ART: {
COMMON: {
post: "2 mentions"
1,
PROPER: {

peE

Dashboard - Fluxguard X +

C @& fluxguard.com B K oW

DailyMed - BENDEKA- bendamustine hydrochloride injectio

SIDE-BY-SIDE TEXT DIFF IMAGE DIFF ADVANCED

NETWORK DIFF HEADER DIFF CODE DIFF NLP DIFF

View option
Changes only

Legend:

Contact us for custom models and bespoke machine learning.

MEDICAL_CONDITION: {

DX_NAME: {
chills: [ { "Text": "chills" } ],
cytomegalovirus: [ { "Text": "cytomegalovirus" } ],
hepatitis b: [ { "Text": "hepatitis B" } 1],
herpes zoster: [ { "Text": "herpes zoster" } ],
mycobacterium tuberculosis: [ { "Text": "Mycobacterium tuberculosis" } ],
pruritus: [ { "Text": "pruritus" } ],
h

MEDICATION: {

BRAND_NAME : {
bendeka: [
28+ {"Fext"+—"BENDEKA" 35
29+ {"Fext'"—"BENDEKA" 5
1,
1,
GENERIC_NAME: {

s s e To il oy Sl =]
T 9E=E

bendamustine hydrochloride: [
11: { "Text": "bendamustine hydrochloride" }
1,

chlorambucil:



NER can power bespoke Knowledge Graphs in ElasticSearch. AWS Blog Post
on how to do this: Google *

{53 LOCATIONS {5} ORGs

Xi Jinping e, United States BAH WHO GitHub Merck
Indians

MTI Amer|Ca nS Ru331a i Ca“fomjya . InteI Pfizer UsaA

Ukrame

o Russian base Navy
Trum  d s Mo
DeSanti J Korea U S Japan . AFPC

Poland VS /PPA
Jesus n Germaﬂy Iraq China SNCO PLAAF N

AF UN
Vietnam US Texas PLA NBA GRE
Florida o

Japan Adamantium  democrats
T sy United States Fox CDC GOP DoD
Tump  Jessie Hel Im KleV Europe

America
s [ JKFAING o o VVS  nato
Kyiv Asia China Ryssia DOD PLA US Pfizer

th :
arthMOSCOW atghanistan EU Fox News Republicans
Moscow Congress



https://aws.amazon.com/blogs/machine-learning/enable-smart-text-analytics-using-amazon-elasticsearch-search-and-amazon-comprehend/

N & Introduction to the Amazon Sa. X +

& C @& aws.amazon.com/blogs/machine
aWS Contact Us Suppo
. - . . Sl
AII Of the teChanueS I Ve hlghllghted Products Solutions Pricing Documentation Learn Partner Network AWS Marketplace Customer Enak
may require tedious labeling. Let's
consider semi-supervised topic S i Lesming Bl
modeling . Introduction to the Amazon SageMaker Neural Topic Model
No labeling SafienE o canataaerry
e Produces clusters when we Gl g
don't know topics in advance protec: wiretap Smsmecn  MSERT 15]°6
sur%grsdga':”mdgg €SC rOW .
e Pretty easy to get started

Topic9 < Topic10 Topic
copiif1! al » 1dv1ce 9
5
)

O GrthUb BERTOp|C israel hom gm g ~ Iolayer buyln”p

el
Witness batf ff

o Gensim LDA e e sl “asking - condit1o dealemear
o AWSNTM & republic " -modem

dealelb rother argic

SUTOP o U bREFSS
SlmmSp ‘ 886glz




[ ] social media analysis X + v

& C & app.fathoml.com/a i zett/edit/cab8f825-6b6e-4c95-9f1c-02ecca783bd4 6 23655 h K e w | R ¥ 0O & ¢
=/ NN I M

isualize social media analysis Inspect Share  Cancel Save as @ Save and return

DQL v Mar 21, 2022 @ 17:27:33.736 - now G Refresh

agent range_poison EE 0 B e
cool_amazing_thanks _-

scam_scheme fault mys ocial
shawshank _tim_robbins media
oregon_auction_county - h l]ln ks

0-18  18-36 © 36-54 ®54-72 ©72-90 @90-108 @ 108-126 @ 126-144 @ 144-162 @ 162-180 b Update

Topic modeling works well with entity extraction and ElasticSearch.

e Auto-classify into topics

e Extract key entities. (Sentiment analysis.)
e Visualize over time

e Interactively explore



