How financial institutions can differentiate
to beat the value compression
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Hyperpersonalization in financial services is the artificial intelligence (Al)-powered,
real-time delivery of individualized products, services, insights, or experiences that
contextualize transactional, behavioral, and emotional data across the customer’s
physical and digital footprint. As financial products become increasingly commoditized,
differentiation now lies not in what banks offer, but in how, when, and through which
channels they deliver value. Institutions that control the point of distribution—owning
the digital and physical touchpoints of engagement—capture a disproportionate share
of margins by shaping the customer’s financial journey end to end.

This white paper explores how hyperpersonalization, powered by high-performance
computing (HPC) and Al/machine learning (ML), is redefining the customer experience
in the financial services sector. It presents a compelling argument for moving beyond
traditional segmentation models and embracing a “market of one” approach, in which
banks tailor products, advice, and interactions based on an individual's real-time
behavior, preferences, and financial lifecycle stage.
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Core banking products like deposits, payments, cards and loans have become
commoditized with very little differentiation. Customers are shopping around for the
best deal and able to switch easily. As a result, banks are facing intense competition -
and not just from other banks but from tech startups, which are able to offer services
at lower cost and leveraging revolutionary new technologies. Banks are also burdened
with regulatory changes and aging technology systems, which are a significant drain on
their capital!
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Banks are therefore experiencing “Value Compression"— a phenomenon in which the
margin i.e. the difference between the price banks can charge for services and

the cost of delivering those services reduces over

time. As a result, banks are able to capture less value

per transaction.

Countering value compression requires creating new revenue streams, enhancing
customer loyalty and continuously finding ways to differentiate offerings.
Hyperpersonalization could be one strategy that

may help.
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Hyperpersonalization is about creating highly tailored products, services, and experiences for each customer. This goes beyond simple personalization, which says, “Here's a
product you might like.” Hyperpersonalization would say, “Here’s the solution you need right now, based on what you're doing, feeling, and aiming for.”

Personalization

Sell products

Bank for everyone

Solve individual problems

Context-aware, moment-based nudges

Continuous adaptive personalization

Bank for “Me"

Hyperpersonalization includes analysis of spending behaviors, life events, channel preferences, and context to proactively anticipate individuals’ needs and then respond
to those needs by tailoring a product or service in real time that addresses those needs. Fulfilling such needs accurately and immediately will allow banks to capture higher

value per transaction.
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1. A 360-degree understanding of the individual

Hyperpersonalization requires institutions to shift from addressing segments to engaging each customer as a market of one. This means going beyond demographic or
transactional data to build a 360-degree understanding of the individual, as described in the following diagram:

a Financial standing
Income, income volatility, spending habits, savings habits, life goals

Demographics Emotional indicators

Age, gender, education, . . Risk appetite, life events, mood

race/ethnicity, location, family size Factors |nﬂuenC|ng trend, personal priorities
360-degree

understanding of
the individual

Behavioral patterns

Preferred channels, product usage,
brand affinity/loyalty, time of

engagement, travel patterns

Value orientation
o Causes, passions, environmental,

social, partnerships
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2. Contextual intelligence across the journey

After understanding who the customer is, banks will need to know the context of the
customer (i.e., where they are) and what they need to understand:

* The customer’s current goal or pain point (e.g., saving for a house, looking for
emergency liquidity)

* Where they stand in their financial life cycle or
decision-making process

* Their most recent interactions and behaviors, across physical and digital channels

This contextual intelligence will enable banks to design experiences that will naturally
integrate into the customer’s life:

* Anticipate the next best action (e.g., recommending
an investment product to someone who just received
a large bonus)

* Avoid irrelevant or untimely offers (e.g., suggesting a credit card balance transfer
offer to a transactor)

* Deliver seamless omnichannel continuity (e.g., picking up from where the last mobile
or branch interaction left off)

3. Timeliness and micro-moment activation

Timing is everything. The most sophisticated personalization strategy falls flat if the
response comes after the moment has passed. Hyperpersonalization ensures that
actions are taken not just intelligently, but also instantly; with latency ranging from
milliseconds to minutes, depending on the use case. Examples include:

* Sending a spending limit alert before a customer exceeds their monthly budget

* Triggering a personalized investment offer right after a market dip that matches their
portfolio

* Customizing and delivering services via a push notification based on the customer’s
real-time activity (e.g., customer walking into an airport lounge receives a push
notification on the customized offers)

Importantly, hyperpersonalization does not always mean in real time. It means timely
within the context of the customer’s need—delivered at the most relevant point in their
decision-making window.
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Childhood to retirement: hyperpersonalized banking along life’s journey

Paulis in high school;
given his inclination ap
toward finance and
economics, he wants to
build a career in helping credi
people understand reco
finance as a subject

After high school, Paul starts
gaining popularity for his
informative videos; Paul now
aspires to set up a home recording
studio and goes to a bank to
apply for an unsecured loan to
buy equipment

Dynamic wealth management
refreshes investment strategy and
keeps evolving based on the latest
market movements (e.g., triggering
an alert to increase sustainability
investments by 5% whenever
there is ~5% share price buy alert
by a FllI/DIl investor)

& ®

rejected as Paul
does not have a

As Paul grows, he
focuses on his credit
profile by regularly
channeling his
funds through
deposit accounts
in addition to the
nontraditional accounts

The loan
plication is

t history and a
gnized source
of income

Paul has been regularly
earning money through
platforms (i.e., YouTube,
TikTok, PayPal account)
resulting in a thin/no
credit file (i.e., low
FICO score)

Paul has reached a leadership
position at his company and
is recognized as a finance
expert in the community;
he now starts to utilize
market opportunities to
maximize gains

®

Paul visits a fintech platform that partners
with a bank to inquire about the loan; he
finds out about flexible credit scoring

models that utilize public and alternate

data (e.g., PayPal account history and
qualitative data like LinkedIn and X profile)
to build a more inclusive assessment

Gamification alerts every
time Paul purchases via his
banking app to let him
choose the rewards type
(i.e., bitcoin/commodities-based
rewards)

Paul applies to several
universities and accepts
the offer to attend his top
choice school, but now
needs a student loan to
fund his tuition

=

Smart Investment Planner
analyzes and predicts future
investment paths basis
current expenses (i.e.,
allocation of 20% investment
towards annuity that covers
60% of projected monthly
expenses after retirement

B? I|I|I|

Paul becomes a father

Personal and social advice
integrates health, wellness, and
social connections to provide a

holistic service (e.g., Paul is alerted
for a sponsored trip to Miami with
his family and friends to participate
in a finance networking event for
the bank's high-priority customers)

Early-stage dreamer
(< 18 years old)

Foundational navigator
(18-25 years old)

Al-enabled fraud alerts
that detect fraud patterns
based on individual account
transaction history (e.g.,
advanced biometrics
triggered when there is an
attempt to transfer $50K to
an unknown account)

Aspirational climber
(26-35 years old)

1kt

and welcomes a baby boy
into his family; he now
starts to focus on
wealth preservation

Financial architect
(36-50 years old)

of “creditworthiness”

@

Paul has graduated
college and begun a
job at a Fortune 500
company

Dynamic and proactive personalization
alerts are tailored to Paul's personal
interests, goals, and milestones via his

social interactions (e.g., as Paul is a football

enthusiast, the bank provides sponsored
tickets to Paul's family for the FIFA World
Cup event by utilizing the rewards
accumulated in his account or credit card
spends in the six months prior to the event)
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Paul attains a major
milestone when
gets married and

starts a new journey

with his family

Hyperpersonalization
Enablers

Legacy preserver
(> 51 years old)

Introduction

Banking value compression

Hyperpersonalization

High performance computing (HPC)

Looking ahead

Endnotes
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When context needs scale

Leading banks are increasingly combining rich customer data and advanced Al operations to deliver real-time, tailored experiences at scale. The following use cases highlight

where global banks are driving measurable impact:

Solution

Description

Capabilities that make it real

Automated savings and spend insights

Personalized market data research and analytics

Al-driven cash flow and working capital analytics

-+ Always-on Al analyzes monthly cash flows,

categorizes spends

+ Provides budget tips based on spending habits

- Integrates market data, research,

portfolio analytics, and client behavior

- |dentifies what's most relevant to each

client, in real time

+ Al algorithm analyzes cash flows and creates custom

enterprise-grade forecast in seconds

+ Determines “next best action” for receivables, payables,

and borrowing requirements

- Deep customer data

+ Real-time event streams
+ First-party Al platforms
+ Model ops at scale

- Internal data products
+ Quant libraries

- Robust entitlements

+ Cloud-native delivery

+ Embedded enterprise resource planning (ERP) connectors
-+ Data science capabilities
+ Treasury data network integrations

In contrast, many regional banks face significant compute constraints, fragmented data, batch-based cores, and tighter budgets, leaving them dependent on campaign-style
personalization that falls short of the millisecond responsiveness needed for true in-the-moment engagement. So how do regional banks gain necessary scale without headcount

or skill parity with large banks?
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Digital twins

After understanding who the customer is, banks will One key capability that could make hyperpersonalization possible is digital twins.* A digital twin is a virtual replica of the real
user, that is continuously updated with the customer’s data, behaviors, preferences, and risk tolerances. This information is used to continuously predict the customer’s actions.
A bank would need to maintain one such digital twin for each of its customers, which could range from hundreds of thousands to millions. The bank would need capabilities like
prediction models, risk and pricing simulations, and behavior clustering. All of these will require massive parallel computing that traditional cloud computing infrastructure is not
optimized to economically run. The speed, volume, and complexity require high-performance computing.

Response time in milliseconds, critical for moment-based engagement

Petabytes of customer interactions, financial data, and context for millions of users

From credit scoring to fraud detection to customer intent modeling
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High-performance computing refers to the use of many compute nodes working in parallel to solve complex problems at scale that are otherwise difficult to solve by normal
servers.® HPC is different from traditional cloud auto-scaling capabilities, which include scale-up (more power to one machine) or scale-out (more machines to handle separate
tasks). HPC uses many machines that are tightly synchronized to solve the same problem at the same time. HPC should not be confused with supercomputers, which are a
purpose-built, extremely powerful subset of high performing computers. HPC, in the context of hyperpersonalization, can be achieved with commodity hardware running
on-premises or in the cloud that provides necessary compute required for real-time digital twin simulations per customer.

Real-time data capture and streaming

Capture every signal in real time such as transaction, location, behavior, app
usage, portfolio movement

Unified customer data platform

{I"':Itk ‘ % Maintain persistent state for each customer twin with structured historical and

) . current data
High performance computing

Enable hyperpersonalization through Prediction and decisioning engine

per-customer, real-time simulation
of digital twins for millions ( >— Compute risk scores, life-event probabilities, and likelihood of product
of customers purchase to determine next-best action

Experience orchestration

Orchestrate right action, in the right moment, in the right channel to deliver
hyperpersonalized interactions
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Augmenting existing banking systems

A bank has several systems that could be classified into two categories:

* Systems of record: Include customer relationship management, core banking, loan
servicing, card processors, and data warehouses. These systems are product-centric
and optimized for transaction processing.

* Systems of engagement: Include user-facing channels like online portals, mobile
apps, chatbots, social media, and wearables. These systems are experience-centric
and optimized for multichannel orchestration and
low-friction journeys.

Neither of these systems are, however, designed for simulations and predictions.
HPC is not a replacement for either of these systems. Think of it as a new “systems of
intelligence” layer that rightly sits between these systems of record and engagement.

10
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Business architecture for hyperpersonalization

The business architecture presented here lays out how financial institutions can harness the power of high-performance computing to source and process a wide variety of inputs;
run predictive analytics and digital twin simulations; and deliver hyperpersonalized insights in the right language and channel, and at the right moment.

Human-assisted Public Primary digital Smart (wearables, Conversational Messaging
(branch, call center) (website, social media) (web, mobile, ATM) wallets, contactless) (chatbot, voice asst) (email, text, push)
—_—

Systems of engagement - Customer interaction channels

Social, public and
news analytics

Geolocation
intelligence

Behavioral and
intent data

Open banking

Market, valuation
and economic data

Credit bureaus and
alternative credit

Business and
commercial data

Identity, KYC and
fraud intelligence

Embedded
(POS, partner apps)

Systems of intelligence - HPC layer enabling hyperpersonalization

Prediction and
decisioning engine

Unified customer
data platform

Real-time data capture
and streaming

Change data capture Predictive modeling

ML feature store

Real-time stream processing Digital twin simulations

Data lake i ) .
Distributed streaming platform Dega'::tiggr;?e‘g'th
HPC infrastructure
=3 CPU/GPU High-speed 71 High-performance
= compute nodes @ interconnect parallel storage

e

Experience orchestration

Vector DB for retrieval
augmented generation

Parameter efficient

fine-tuned (PEFT) LLM

Customer journey orchestration

Scheduler and
middleware

Systems of record - Product-centric transaction processing
Customer identity Core banking Cards issuing Lending orngmatlon
and KYC and acquiring and servicing
s 0 Investment portfolio T d liquidit
ustomer engagemen management reasury and liquidity

Trade execution
and settlement

Accounting and tax

Retail banking

+ Next best offer/action
+ Adaptive credit line changes

+ Financial coaching bots
Personalized rewards, debt
mgmt., advisory, support,
fraud protection

+ Likelihood to leave

Commercial banking

+ LOC flex based on credit
signals (e.G. , peak season)

+ Real-time risk, profitability,
relationship driven pricing

+ Contextual product
recommendations

+ Insights and relationship boost

Wealth management

+ Personalized investment
recommend

+ Smart portfolio insights

+ Goal based planning

+ Market thematic intelligence

+Advisor assist systems

This will involve sourcing data from a wide variety of systems ranging from internal systems of record to external business and market data, and also behavioral and intent signals
coming from social media and devices. HPC infrastructure will enable real-time capturing and processing of such data into a unified data platform that is then used for large-

scale and continuous simulations and predictions. The platform will have to run through the bank’s quant libraries (mathematical and statistical tools necessary for quantitative
finance) for pricing and risk calculations, which will then be factored into custom offer decisions. An experience orchestration layer will then distribute these offers in the applicable
language, context, and interaction channel.

10
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Implementation considerations

Implementing HPC for hyperpersonalization requires more than just compute power. It will require strict controls on consent, data usage, and security. Banks should consider
built-in customer transparency and choice throughout so these systems of intelligence act
as a secure, privacy-protecting layer without duplicating or leaking sensitive data, which can help maintain customer trust.

§>® Governance

Infrastructure
modernization
strategy

Talent and

operating
model

Trust is essential to the effective delivery of banking services. As hyperpersonalization includes processing significant customer data, banks
need to make sure that they have obtained explicit opt-in consent from their customers. Customers should further have the ability to
granularly choose what they share and easily turn off data-sharing as needed. Compliance with data protection laws and regulations, such as
General Data Protection Regulation (GDPR) and Central Consumer Protection Authority (CCPA), is non-negotiable.

Regardless of the consent, banks should carefully select what minimum data is required for the purpose of specific use cases and only
collect that information. This will not only reduce data sourcing and storage costs but also strengthen regulatory compliance. Also, banks
should establish clear boundaries for invasive inferences such as pregnancy, divorce, or medical conditions. Hyperpersonalization is

not surveillance.

A wrong prediction isn't neutral—it will irritate the customer and damage trust. Quality of the underlying data is therefore key. Unfortunately,
a lot of this data will come from legacy systems of record that typically have data quality issues. Therefore, consider investing in establishing
data lineage, identifying trusted sources of data, and considering zero-duplication architecture to avoid outdated copies. Finally, a lot of this
data is confidential and sensitive. Therefore, banks should apply data at-rest and in-transit encryption as necessary.

~N
While HPC can be built from commodity hardware, banks must balance the scale vis-a-vis cost to a select location for such clusters between
clouds or within their own data centers. Alternatively, a hybrid model can be considered also to bring the best of both worlds. Again, various
considerations such as latency, data sensitivity, and capacity will play into the decision.

J

)
Hyperpersonalization requires multidisciplinary teams—data engineers, Al scientists, HPC specialists, and domain experts—working in agile,
cross-functional pods. Regional banks must define the right build vs. partner strategy, invest in upskilling or cosourcing talent for Al and HPC
capabilities, and establish an operating model that seamlessly connects business, technology, and compliance functions.

J
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Value compression in banking is real. The banks that win
the hyperpersonalization race will be the ones that shift
from processing transactions to predicting customer
needs. HPC and Al capabilities will allow building real-
time digital twins, personalize every interaction, and turn
data into actionable and monetizable insights. The future
of banking may not be defined purely by the biggest
balance sheet but by the smartest decision engine.

Deloitte's deep banking experience combined with our
virtually unmatched Al and data engineering depth
makes us someone you can trust in this journey. We have
the necessary capabilities and alliances with industry-
leading hardware and software vendors to plan, build,
and operate such HPC clusters.
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