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With Scale comes responsibility

e .
sTOP Stop Mandatory Vaccination Dear @ & Congratulations on
= Rtetiny Sponsored being invited to join the
just me chatting away with my bestie 6ix9ine - (Cryptocurrency) Insider

- A . ) Discussion Group. Join the
We followed the ambulance to the hospital. They tried, they really did. A investment program and profit

Send this & & You will receive this & nurse tried to take our son to a separate room with coloring books and from $500 to $50,000 or more

treats that he was completely unfamiliar with. They hugged us in a every day in the cryptocurrency
investment market. For more

smothering- not comforting- way, and tried to tell us that it would be ok. | details, please click on the
$500 &~ $1500 heard them call for a second Epi-Pen. | knew it was hopeless. My husband " Click for queries"
and son stood in shock. | hugged my childhood friend, the firefighter, who https://chat.whatsapp.com/
U0 had come to the hospital. He said, "I'm so sorry,” and walked away.” Want = o< MPeJEWSB2VAAISRXw
61X9INE |
Ok go to a nearby Walmart and tell o o e Z et il -
them you wanna send the cash to &~ PR A e Y . Vaccines

Latifa Jettel (name), North Carolina
(state) and when it's sent , send me

YOU SEND
Kill

$10
$20
Babies $30

BREAKING NEWS

COVID-19 IS FOUND IN TOILET PAPER

STRAIN OF DEADLY VIRUS BREEDS RAPIDLY IN TISSUE FIBERS
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Mission statement

Reduce harm to the user community,

and increase trust of interactions on the platform
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Three pillars of integrity systems

o > ‘ ‘

Define what is Detect content that Take enforcement
acceptable on the violates defined action on violating
platform policies content/actors

& L
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Architecture Overview
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Architecture overview

just me chatting away with my bestie 6ix9ine

Send this & & You will receive this %

ML Models Rules

$500 & $1500 0\

500 —

6IX9INE v
Ok go to a nearby Walmart and tell o —
them you wanna send the cash to & O

Latifa Jettel (name) , North Carolina

(state) and when it's sent , send me

pictures of the receipt and | will pick A
it up, Flip your cash and send it back

and send you pictures of the receipts

so you can pick the cash up

Platform

Policies
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Human-in-the-loop ML: Best of both worlds

Most real-world Integrity

systems are a hybrid

s

®

b..
()

O(seconds) latency

@
<
O
Q Scale to O(billions)

O(hours) latency
Harder to scale

Compute is cheap(er) Cost prohibitive at scale

Adaptive, easy to
incorporate external context

Performance degradation,
lack of adaptiveness
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Human-in-the-loop ML: Best of both worlds

n-——————-—-=-=-= | r-- -~
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: Auto | Human Auto 100
| approve | review enforce
! | |
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= | | : violations in
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| | | :
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ML model score bucket
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Measuring success

Maximize recall
Minimize false positive errors

Keep operational expenses within budget
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Data Collection
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Data Collection

Volume of
Labeled data

A The data flywheel:

solve for the long tail

—
f’
-

Y
P High Maturity
’
/
. g 4
Semi-supervised learping
Active Learning .7
s
- — », - -
P - -—
e
Pid Medium Maturity
’
’
Regex rules L7
Keyword matghing
Sampling,at’random
—_— >

Time
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Active Learning
Intelligently prioritize what to label next

Active learning samples what to label, from ?
the pool of unlabeled data. Strategies: 20
e Uncertainty-sampling: based on what 0

the model is most uncertain about.

Feature 2

e Diversity-sampling: based on what is

most “novel” compared to training data

Feature 1

Image Credit: Towards Data Science
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https://towardsdatascience.com/active-learning-in-machine-learning-525e61be16e5

The Data Flywheel

Real-world is complex, evolving and long-tailed

o L] L] L]
99+% Recall is about taming the long tall
DON'T RISK YOUR SAVINGS ON STOCKS! Learn the R
way how Brits above age 40 are using this strategy to A%
pay their debt.
Babies STRAIN OF DEADLY VIRUS BREEDS RAPIDLY IN TISSUE FIBERS
s e /) |
Long tail contains majority of
————— the new violations not yet seen
during model training
Fat Head Long tail
DATA+AI Image inspired by similar graphic from Tesla Autonomy Day 2019
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https://www.youtube.com/watch?v=Ucp0TTmvqOE&t=8659s

Model Evaluation
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Components of Model Evaluation

Datasets
Should represent what the model will
see after launch

Q Dynamic benchmark sampled
from real-world traffic

Q Static datasets
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Metrics
Should align with the product and business
objectives

Q Recall @ target precision

Q Accuracy; no measurement
for dataset slices
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Model Evaluation: Datasets

Content
Stream

ML Models

o

—
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Model Evaluation: Datasets

Auto-approve and
A force label Auto
uto-enforce labels are enforce BT -

noisy Take Action

- ML Models Rules Auto
Ok, approve

Content I W No Action Needed
Stream O/ g -

(@)

—

Send to
Review ,..
®

P
Labels from human review are L)
only available for a (biased) Ulurer e Peidem:
subset of the stream
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Model Evaluation: Metrics

Common scenario:.
We have production model (M1).
Want to evaluate new candidate (M2) to
decide whether to ship

[] Flagged by M1 [ ] Flagged by M2

Challenge:

Subset of traffic with ground truth labels [[]
Is biased. Evaluating just on this dataset gives
us no idea of recall improvement

)

No ground
truth labels
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Model Evaluation: Metrics

Relative recall: How many violations caught

by baseline (MI1) are also caught by M2 ?

o M1 - M2 M2 =4l
=Precision(M1 N M2) % |M1 N M2] g

Additive recall: How many new violations
are caught uniquely by M2 (for the same
budget)?

= Precision(M2 - M1) * |[M2 - M1|

Estimate precision (density of TP) in each
bucket through annotations
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Adaptiveness
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Real world evolves. Adaptiveness is key

Online discourse changes in response to real-world events

Primary Elections Infrastructure bill Inflation & Economy

9

7.5
7
6.5
l l I I .
© ] 45

Jul 2021 Oct 2021 Jan 2022 Apr 2022

.

2022

o

o

Coronavirus
Update:

FDA approves first
COVID-19 vaccine

General Elections COVID vaccines War in Ukraine
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Measure Everything

Pre-enforce prevalence
Policy misses

Content
Stream i

-

Train/Serving skew
Outliers
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Measurement Reviewers

R =

Recall (FN rate)
Precision (FP rate)

“Enforce”
or

~
/

Batch Compute

I

“Approve’

Drift
Enforcement bias

24



Leverage content similarity

Fanout decisions to near-duplicate content

PP?

PPP

Similar instances First instance of this Similar instances
uploaded in the past violation is detected uploaded in the future
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Leverage content similarity

Fanout decisions to near-duplicate content

STOP Stop Mandatory Vaccination
Sponsored

"We followed the ambulance to the hospital. They tried, they really did. A
nurse tried to take our son to a separate room with coloring books and
treats that he was completely unfamiliar with. They hugged us in a
smothering- not comforting- way, and tried to tell us that it would be ok. |
heard them call for a second Epi-Pen. | knew it was hopeless. My husband
and son stood in shock. | hugged my childhood friend, the firefighter, who
had come to the hospital. He said, *I'm so sorry,” and walked away.” Want

e
Vaccines

Kill

Babies

Query from
Content Stream
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$TOP Stop Mandatory Vaccination

"We folloy
nurse trie
treats tha
smotherir
heard the
and son €

Sponsored

$TOP Stop Mandatory Vaccination

"= Sponsored
"We follc

nurse tric Stop Mandatory Vaccination
treats thi Sponsored

smotheri

heard th
and son
had com

"We followed the ambulance to the hospital. They tried, they really did. A
nurse tried to take our son to a separate room with coloring books and
treats that he was completely unfamiliar with. They hugged us in a
smothering- not comforting- way, and tried to tell us that it would be ok. |
heard them call for a second Epi-Pen. | knew it was hopeless. My husband

and son stood in shock. | hugged my childhood friend, the firefighter, who —>

had come to the hospital. He said, “I'm so sorry,” and walked away.” Want

Babies

Similar
Candidates

Verification Module
(Query, Candidate)

Is it actually a
match?

Database of known past
violations (updated real-time)

Enforcement

Action
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Collaboration shortens feedback loops

Components need to talk to each other to adapt to changes

Measure

Define
DQ\
SSs<l_ . ___e-"T 0 Ts~l__. .-
Enforcement misses — False positive errors — Enforcement bias —
Revise policy Retrain model Human reviewer training

DATA+AI

SUMMIT 2022



Key Takeaways

Goal: Maximize recall, reduce false positives, keep opex within budget

Taming the tail: Accurately enforcing on the long tail of content
violations is necessary for high recall

Adaptiveness: Build for adaptiveness rather than perfection
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Drop us a note: hello@refuel.al
p.s. - We are hiring (a lot)

Nihit Desai n nihit@refuel.ai
@ Co-founder & CTO, Refuel.Al .

¥ @nihit_desai
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