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Operationalizing Unsupervised Models

Moving beyond exploration: deploying clusters, rules, and text
analytics into real-world business engines.
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The Deployment Wall

Intuitive The Wall
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Prediction

Supervised deployment is intuitive: data in, prediction out.

Unsupervised deployment often leaves us staring at a chart,
asking: Cool clusters... now what?




The Paradigm Shift

In supervised learning, the model scores the data.

In unsupervised learning, the model doesn’t score new data directly.
Instead, the artifacts you discover become the tools you use to score new data.
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Deployment is simply building a mechanism
to use these artifacts.
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The Universal Deployment Pipeline

"4 CGEr.DATA " .2 TRAIN "3 UNLIDATE

Raw inputs Discovering Ensuring

patterns business sense
Focus of this deck:

Operationalizing the

artl1fEeT .




The Mental Model
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Clustering:
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The Model: I

Centroids (Averages representing
the center of a cluster).
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The Deployment: !

A simple distance calculator.

The Reality Check:

Calculate distance from a new
data point to each centroid using
SUMPRODUCT and SQRT in Excel.

Train in Python, Deploy in Excel.
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Transaction
history, app
engagement

o . o
Train
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K-Means finds 4
distinct
groupings
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Sneakerheads,
Weekend Warriors,
Performance
Athletes, Casual
Walkers

Clustering in Action: Nike Customer Segments

Deploy

1.5

*@

Excel Scorer: Plug into
distance formula ->
Assigned to Sneakerhead
-> Trigger automated
shoe drop email
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Clustering in Action: Bank Segmentation
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Balances, mobile
vs. branch usage

K-Means with k=5
clusters
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i Validate

Holdout

Holdout sample
stability test

Nightly Batch:
Cluster 3 -> Auto-enroll
high-yield push. Cluster 1
-> Schedule RM check-1in.
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The cluster ID becomes a direct input to downstream decision automation.
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The Logic Gate

Box A
[Chips & Salsa]

9 |

Box B
[Beer]

Market Basket Analysis:
The Mental Model

I
L=y I

; N
l_ The Model: i
The association rules
themselves. Al
o
; M
The Deployment: 0
A recommendation engine or
| lookup table. &
o : \

1 The Reality Check:

No scoring algorithm needed.
The deployment is simply an
IF/THEN filter applied to
new baskets.
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Physical store layout
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Get Data |- Train

chips, -
salsa heer}
FREQUENTLY BOUGHT TOGETHER
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: HIGH VALUE :
RULES E-commerce UI carousel
T1 — J X
| POS receipts Apriori algorithm: Lift > 1, meaningful W L T B [ W T — -
(1 receipt = 1 basket) {chips, salsa} -> {beer} Support \RHE::%H JT;_fj;;j.j~L; e

! SAVES2 |
' ON BEER |

: with Chipx & Salsa
hase




Market Basket in Action: ESPN Merchandise
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Online sports Apriori on fan Support = 5%,

merchandise gear Confidence z 60%, {Team Jersey} -> | ALY
purchases transactions LRt > 2 1 {Team Cap} at 1.;.757'\9/»:‘/ ooy
: HIGH VALUE 78% confidence. {‘,‘P
—ax| |/—m @ g
A E C D 3 2 Jl = (Goo
1 Antecedent Consequent Support | Confidence Lift e M I=
2| 1| {Team Jersey} {Team Cap} 1.0% 80% =Lift(+11=28)
3| 2| {Team Jersey} {Team Cap} 6.5% 77% =Lift(+11=38) Cumplete . v,
= 2 Your Fan Kit:
413 {_Team Jirsey} {Team {_Iap} E.E_% 60% -L;ft{+;;-_22} 10% Bundle
5 4 {Team Jersey} {Team Cap} 6.5% 78% Lift:4.2 | Discount. @
6| 5| {Team Jersey} {Team Cap} 3.5% 78% =Lift(=.4.22) ;
7|6 | {Team Jersey} | {Team Cap} 3.8% 60% =Lift(+11=73)
8| 7| {Team Jersey} {Team Cap} 3.5% TB% =Lift(+11=38) —a \
9| 8| {Team Jersey} {Team Cap} 4,0% 78% =Lift(+11=35) The exported spreadsheet i tha |
& L deployed model. PMs can configure j
e | | promotions without touching code.
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Text Analytics: The Mental Model
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Thisfood

is [great]

The Model:

Vocabulary and Sentiment
Dictionaries.
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The Deployment:
A word-match scoring script.

The Reality Check:

You are turning words into
numbers, and then turning
those numbers into automated
alerts.
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| ‘Text Analytics in Action: Yelp & Thunderhawks—'

(Get Data

N

Yelp reviews &
Fan Surveys
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Train

N

Validate

>

VADER sentiment
+ TF-IDF topics

NN

Human check

against 100 hand-
labeled reviews

| Deploy
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Score < -8.3 (Parking sentiment
dropped 48%) -> Ping Operations Team.

ALERT: NEGATIVE
SENTINENT SPIKE.
PARKING ISSUE

DETECTED.
ACTION REQUIRED.




;é;f——ﬁ - Y — Deploy
t// e —\— ' New complaint -> Preprocessed

__1bxk -> Scored to nearest centroid ->
Auto-routed to correct department.

o
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Get Data Train Validate " Deploy

CFPB public complaint Text preprocessing -> TF-IDF Name clusters: Billing New complaint -> Preprocessed -> =
database -» Cluster topics Disputes, Fraud Alerts, Scored to nearest centroid ->
Fee Confusion Auto-routed to correct department.
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~ The Unifying Deployment Framework

Technique

Clustering

What is the Model?

Centroids
(cluster centers)

What Gets Deployed?

Distance calculator
assigning new
records to nearest
cluster

Deployment Vehicle

Excel SUMPRODUCT
formula

Market

Basket

Association
rules table

Lookup: if customer
has X, recommend Y

Excel filtered
rules table

Text

Analytics

Vocabulary +
sentiment
dictionary

Word-match scorer
on new text

Excel VBA or
Python script
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Deployment is simply operationalizing artifacts.

~ Whether it is a distance calculation, a lookup table, or a dictionary match—real business value happens
when business users can act on the model’s insights without ever touching the underlying code.
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