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LEARNING OBJECTIVES

Executive Leadership: Putting the “E" in OEP

This session is daesigned o help you empower yvour teams to own their work,
slrengthen cross-funclional collaboration, and align processes (o defiver
pansistent business resulis

Define your leadership role and empower your team Lo take ownership.

Define end-to-end leadership and its impact on customer exparience, operational
efficiency, and business outcomes,

Recognize barriers to enterprise thinking and apply strategies to shift from siloed to
myntom-wide accountability.

Understand the fundamental strengths and contributions of & value-add executive.

Develog action plans to reinforce a culture of cwnership and cross-functional

I]R I]E collaboration.
E IJPH [VEEE ITY

What Is My Leadership Role

5-Minutes to Reflect & Prepare to Share

Take a moment to write down or bullet yvour leadership role as vou see it
+ Describe your role
* What leader behaviors are most critical?
* How does vour team see your role?

* Do you suspact any blindspots? Where?

* What is your biggest leadership challenge?

* Am | leading like an executive?

E o & PSIT]TE Mite Danieds Scheol of Busingis . :
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“E” in Executive Leader

= What does putting the “E” in executive
leadership mean to you?

=» What differentiates “Executive
Leadership” from “Leadership?

E PURDUE Mite Danieds Scheol of Busingis
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“E” in Executive Leader

Enterprise [ | Executive
Leadership Leadership

End to End
Leadership

55 PURDUE | uua s s | )

UNIVERSITY
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What is End-to-End Leadership?

One who sees the big picture, takes ownership of the
operation (or process), builds relationships across the
operation, removes barriers that impede the operation, is
committed to improving and optimizing the operation, and
builds leaders to ensure operational success in the future;
puts organization ahead of self.

What are the benefits of end-to-end leadership?

E PURDUE Mite Danieds Scheol of Busingis . !
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Executive Leadership

Survey of top global business executives

9%

said it was extremely important to have leaders who act on behalf of the entire
organization and not just their units.

65%

Expect at least half of their midlevel to senior level managers to behave as enterprise leaders

E PURDUE Mite Danieds Scheol of Busingis . .
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Leadership Skills for Operational Excellence

=  Enterprse Modsel - care aboul others and company, putling others (org) ahead of myself;
recognizes the intagration and interdepandency of every Tunction, improving whole systam

= Sound Deason Making - seck Tall informaton, know whene experlse s
" Inteliectual Cundsity - asking the cunous gquestions, mauiry mindset
= Degie o Improve - dissatisfied with status quo, persistent pursoit of growth and excellence

=  Perspecives: Depth iy team, anea) and breadth (edemal eovirgnmant, beyond boundanes) -
know whalt lies within, know what lies beyond, s panning boundaries

=  Commumocabion - knowing how W0 commuoncals o audence, clarnty, mfluence, curiosity,
BNCOUrags mullibwey

= Servant Leadershp - care aboul others and company, pulting athers abead of mysell

E PURDUE Mite Danieds Scheol of Busingis I ’
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An Enterprise Mindset and Servant Leadership

= Tothink at an enterprise level requires checking vour own ego and self-interest in
favor of others (your team, other areas in the company, the company overall)
* This is why servant leadership becomes so0 important.

Greenleaf Definition:

“Servant leadership begins with the natural feeling that one wants to serve,
to serve first. Then conscious choice brings one to aspire to lead. . . . The
difference manifests itself in the care taken by the servant—first to make
sure that other people's highest priority needs are being served. The best
test .. .is: do those served grow as persons; do they, while being served,
become healthier, wiser, freer, more autonomous, more likely themselves
to become a servant? And, what is the effect on the least privileged in
society; will they benefit, or, at least, will they not be further deprived?”

E PURDUE Mitch Danticls Schaol o Busingis s i
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Relevant Leader Behaviors

Model of Servant Leadership

Antecedent Servant Leader

e = QOutcomes
Conditions Behaviors

« Conceptualizing
+ Emotional Healing

Follower Performance

L I L i
Context and Culture Putting Followers First and Growth

¢ Helping Followers

Leader Attributes 4 Grow and Succeed Organizational

Performance

= Behaving Ethically

Follower Receptivity Societal Impact

* Empowering

* Creating Value for
the Community

SOUSCE: Adapted from Liden, B C., Panaeis, f 0. T & TTEeT, T U1 [ET0] Servant ErIeTop: Anfecedents, (onsequerdes, s conbemia
redheraters. b 0. V. Day (EdL], The Ogford handbook of lradershia and ergasirations. Owford, England: Oxdand Unbersity Prew; and van Disendanck,
D, (001). Servant lsadarisip: A raview and wynthasss, lawnal of Menagement, 1714), 1228-1261
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In Volatile, Uncertain, Complex, Ambiguous

Environments...We Face A Paradox As Leaders

Paradox

Leadership is a journey to
irrelevance,

but if journey is successful, you
will become more relevant

E PURDUE Mitch Damiely Scheol ol Busingss i v 1
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In Volatile, Uncertain, Complex, Ambiguous

Environments...We Face A Paradox As Leaders

Paradox

We must learn to give
up control....

....to regain control

E PURDUE Wit Damviet Scheol of Businesa
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Am | Preparing My Team To Take Control?

Is my team ready?
Am | preparing them?

Do they own it?

E PURDUE Mite Danieds Scheol of Busingis
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Decision Making

A QUICK EXERCISE

*The Parking Lot

E PURDUE Witeh Diniels Schadl o Busingss : 1
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How Do | Ensure That My Team Takes Ownership?

How do | ensure my team becomes good followers and leaders?

= Are they empowered or are they being blocked? How do
you know?

= How dependent are they on you (or others outside) for
information?

= Are they being intentional (versus passive, apathetic)?

= Has your team become dysfunctional?

E PURDUE Mitch Daniels Scheol of Business i -
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Five Dysfunctions Of Teams: Trust Is The Foundation

The FIVE

Insttention DYSFUNCTIONS

to Results ofa |EAM

Avoidance of
Accountability

Lack of
Commitment
PATRICEK LEMCIOMNI

Fear of Conflict

Absence of Trust

_-_'_'-I—-__ __.—l-'---_

E PURDUE Mitch Damiels Scheol of Busingss L 7
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Trust

A Definition

The willingness to be vulnerable to a trustee. in risky situations, based on
positive expectations about the trustee’s actions and intentions.

Reliability

Credibility

ity
Integrity (trustworthy)

Benevolence

Risky means | am harmed more if | trust you and vou violate that trust,
than if | had never trusted vou at all

E PURDUE Mite Danieds Scheol of Busingis m
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Why Do Silos Exist?

* Protect against outside threats, preserve within

* Provides safety, comfort, predictability, control

* Can be an indicator of low trust, so the costs are similar to the costs
of low trust

* Lack of information sharing

* Inconsistent customer experience

- Inconsistent messaging, confusion, lack of clarity
* Slow response times

* Duplication of effort

* Less collaboration

E PURDUE Mitch Danticls Schaol o Busingis s L
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Trust...So What?

The 7 Low-Trust Organizational Taxes™

Redundancy: Redund
o3 N

paid in axce

L
™y

LS
The One Thing That
Changes Everything

39
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Trust...So What?

The 7 High-Trust Organizational Dividends™

Increased valua: Watson Wyall study shows high-trust organizations cutperform low-trust
organizations in total return to shareholders by 286 percent

Accelerated growth: Research clearly shows customers buy more, buy more often, refer
more and etay longer with companies they trust. And, these companies actually outperfarm
with less cost

Enhanced innovation: High creativity and sustained innovation thrive in a culture of high
trust. The benefils of innovation are clear - opportunity, revenue growth, and marke! share

Improved collaboration: High-trust envirenments foster the collaboration and teamwork
required for success in the new global economy. Without trust, collaboraton (s mang
coordination, or al bast, cooparation

Stronger partnering: A Warwick Buginess School study shows thatl parinering relationships
that are based on inest experience a dividend of up 1o 40 percent of the contract

Better execution: FranklinCovey's execution guotient tool (x0Q) has consistently shown a
strong correlation between higher levels of organizabonal execulion and higher levels of
trusl. Ina 2006 sludy of grocery slones, 1op execuling ocations had significantly higher trust

bavals than lovesar axgcuting bealians i ey dmansion maasurad

Heightened loyalty: High-frust companies elicit far greater koyalty from thear primary
stakeholders than low-trust companies. Employees, customers, suppliers, distributors and
mvestons slay longer,

b :\._ ]
The One Thing That
Changes Evervthing

Delegation Is An Investment In Our People

1 “DELEGATE"

Ifl “KEEP™
Effort

Futura

Delegating to your people 1S leadership development
* Your organization and its capabilities expand
*  Your people develop and grow; take ownership

«  Dumping is NOT delegating!!l

E PURDUE Mite Danieds Scheol of Busingis
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Too Hands On? Too Hands Off? Just Right?

Disempowered Team

= We've always done it that way
" |wastold...

= What would you like me to do?
= What should | do about...?

= Do you think we should...?

= Tell me what to do...

= | might get in trouble il ...

Rigid, bias for inaction, apathy

Empowered Team

lintend to...

| would like to...

| plan to...

| will...

Let me give you an update...
Here is what we are thinking
about this...

Ownership, growth mind, bias
toward action, commitment

E PURDUE Mite Danieds Scheol of Busingis
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Executive Leadership

* Leadership is communicating to people their worth and potential so clearly that they
are inspired to see it in themselves. One of the things that limits our learning is our
belief that we already know something. If you want people to think, give them intent,

not instruction.

+ “...0nanother submarine there was one guy in charge. one guy giving orders. one
guy thinking. and 134 people doing what they were told. | don't care how smart you
are. On my submarine | got 135 thinking, active, passionate. creative. proactive.
taking initiative people. It's a tidal wave. You don't stand a chance!”

“Great leaders give control,
they don't take it"

“If you want people to think,
give intent, not instruction”

E PURDUE Mite Danieds Scheol of Busingis
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~David Marquet

Turn the
A\

41




57 PURDUE

UNIVERSITY

Problem: Leader-follower

Solution: Leader—feader

n't do this...
Old Don't do th DO THIS
Mllltar']." Think shert wenm Think long term
Command-Contral | | {
Pratect information, Share information, Contemporary
adminisirane informate & transfonmate Empowered
Quiestion wath doult B curigus
Have meetings Have conversations
Leader Focus on things Focus on people Leader = = Leader
Take control (power) Give control (Empower)
Give onders,/tell Avoid giving orders " ! - -
| | /e laborate @i oo e
Increase monitoring and Reduce monitoring and -, g 1 —
' control control ‘ - _—
FD"':""""'"%:_ Efficiency—do what's safe Effective - dowhat's right 5. ™ Ei_ -
F ol Want 1o be missad when Comfortabde with
b you depart rrglenvance. not bemg
missed
Slany at home Expand boundanes

E PURDUE Mite Danieds Scheol of Busingis
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Empowered Leadership

Relationship Of The 3 “C”"s

CHAOS r
Q.

FRUSTRATION

Control

Competence & Clarit

E PURDUE Mite Danieds Scheol of Busingis
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Intentionality

Bias for Action - Build of a culture or team with intention

| intend to...

E PURDUE Mite Danieds Scheol of Busingis
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Ownership
Small Group/Table: Answer Questions (prepare to share)

1. What happens if you delegate but don't explain the “Why™?

2. Do you find when you delegate or assign projects to others, do they “run with it™?
Or, do they wait for instruction from you?

3. What are the boundaries of contral? Where do you have latitude, where do you
not?

4. |f you make all the decisions. what happens to the team?

5. What are some indicators that a team or organization has become ‘decentralized™?

E PURDUE Mite Danieds Scheol of Busingis . i
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Ego As A Barrier

Check the Ego

* Don't listen to anyone

* Don't evolve or getter better

* Don't adapt or adopt new tech new methods

* Don't respect opponent

* @Get complacent (growing or dying, never maintaining)
* Poor or unable to self assess

E PURDUE Mite Danieds Scheol of Busingis =

UNIVERSITY

Take Aways

* Enterprise mindset is a servant mindset

* Recognize the dysfunction in teams. It starts with
Trust. Go First!

* Check ego
» Give control, don't take it.
« Shift to intention-based leadership

E PURDUE Mitch Daniels Scheol of Business : 0

UNIVERSITY
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Leadership 2

Strategic Influence: Cultivating Allies for Change & Leading
with End-to-End Accountability

Dr. Brad Alge
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LEARNING OBJECTIVES

Strategic Influence: Cultivating Allies for Change & Leading with E2E Accountability

S Cripion:

Learn to break down silas, build strategic alliances, and communicate with
infuence (o drive enterprise-wide accountability and lasting change

Leveraging your network to identify the influencers and stakeholders “super
connectors”, what they value, and the value they add

Building and nurturng relationships to obltain buy-in

Practice communication technigues of successful change influencers
{psychology of change here) while building goodwill upfront.

AEZARIN

COST OF SILOS

-}
/

Silo mindset

E PURDUE Mite Danieds Scheol of Busingis i

UNIVERSITY

48



57 PURDUE

UNIVERSITY

Silos That Impede E2E Excellence

- = Product Silos * Less E2E ownership
= LOB Silos = Less cgllabaraticm _
« Ch | Sil . Inconsls_te_znt -::uston:mer experience
annel Sllos = |ess efficient (duplication of
» Data & Technology Silos effort, slow response to customer)
= Functional Silos * Inconsistent voice: messaging,

confusion, lack of clarity

= Higher friction (conflict); disparate
goals

= | ess trust (esp. with other areas)

E PURDUE Mitch Daniels Scheol of Busingss 5

UNIVERSITY

A partner at a professional accounting services firm..

“We need to focus on big projects that call for
integration across our practices...that is where our
greatest distinctive value is developed...

...But most of us constrain ourselves to smaller
projects, within our practice area, that we can
handle”

E PURDUE Mite Danieds Scheol of Busingis :
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A partner at a global consultancy.

“You know you should swim farther, to
catch a bigger fish, but it is a lot
easier to swim in your own pond and =
catch a bunch of smaller fish” S -

2

E PURDUE Mite Danieds Scheol of Busingis . !
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Poor (Absent) E2E Leadership

The silo mind will focus on more redwork, less blue work

More REDWORK

Less BLUEWORK

E PURDUE Mite Danieds Scheol of Busingis . .
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E2E Leader Must Manage:

Innovations Versus Operations

INNOVATION
ACTIVITY

“Work on
Business”
(explore/
transform)

“Work in
Business”

(exploit/
perform)

E PURDUE 05 suiets scoout ot usioss
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OPERATION
ACTIVITY

How It Looks

Working in Business

Doing

Avoid Variability

Compliant
Narrow Focus

Steep Hierarchy

E PURDUE Mitch Daniels Scheol o Business

UNIVERSITY

Working on Business

REDWORK vs  BLUEWORK

Thinking
Embrace Variability

51
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E2E Opens Up More Bluework

Where do you spend your time and attention?

“Work on
E2E Leadership Business"
= More (explore) ‘
LN&E:?;&:’?:ION OPERATION
‘ ACTIVITY
‘ " “Work in
P Business”
{exploit)
E PURDUE Mitch Daniels Schaol of Business . =
UNMIVERSITY

Breaking Horizontal Boundaries

= Build a strong team, with cultural brokers (super connectors)
* Develop and deploy cultural brokers (Bridging & Binding)
* Encourage people to ask the right questions

* Get people to see the world through others’ eyes & broaden employee vision

E PURDUE Mitch Daniels Scheol of Business : 5

UNIVERSITY
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Get Your Team Right First:
Which Boat (Team) Are You In?

No Bad Teams,
Only Bad Leaders

PURDUE | i ounies schact ot pusionss ,:"'“‘_' : e

UNIVERSITY -
i T

27

Bad Leaders Lead To Team Dysfunction:

Five Dysfunctions Of Teams

Leader Role to Achieve Ownership

Thie pursuit of indnddual goals and persanal Foous on collective oLicomes

status erodes the Tocus on collectve sUccees

Inattentian
to Rasults

Meed toavoid interpersona! discomfon
prevents members from holding each other
accountable for behavors & performance

Confront difficult Issues

Avordance of
Accountability

Thie lack of clanty of buy-n prevents
team members from making
dposions thay will STck o

Force clamty and dosure

Lack af
Commitment

[kesire 1o preserve amaony stifes
d Mine for confhct -both good and bad

productive, idea-based conflict

Fear of Conflict

Thaz fesar of bamg walnerable G farst
i r
with 1eam members prevents

banlehing trust within leam

Absence of Trust

25
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Mitch Damieds Scheol of Busingss
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Leveraging And Growing Your Network

Leveraging
(your current team)

Who in your team (internal
network) brings value?

Will others. not on your team,

see value in those people?

What does "value’ look like
today? What should it look
like?

27
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Mite Danieds Scheol of Busingis

Growing

(end to end & external network)

= Who in your team sees the big
picture? Who does not?

= Who in your team steps outside the
team and engages others not in the
team?

= Who in your team tries to see things
from different vantage points?

= Who in your team possess strong
emaotional intelligence and
communication skills?

Your Network 9-box

Exercise: Who are the super-connectors (cultural brokers) in your
network? Describe their value to your team? What do they value
(need)? How do you develop more super-connectors?

27

UNIVERSITY

- 2" —,
Connection
without
intention
=
s party the Road
= Crasher :
=1 Contributar
(5] %
a
[ SE =Y
s
[ Maxjor Local
Liabilites Contributor
-
Value FPotential
PU RDUE Mitch Daniils Scheol ol Busingss
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Communication: Bridging and Building Alliances

= Deploy your bridge builders, stay curious, inquiry mindset

= |dentify and eliminate competing incentive structures if possible

= Champion good ideas, with impact, that bring value to all parties

= Distinguish between differences of POSITION versus INTERESTS

= Align around common INTEREST as superordinate goals; Identify and
eliminate goal incongruence

= Reinforce common interest through incentives (mutual value, celebrate
wins collectively)

= Leverage your influence (soft tactics)

E PURDUE Wit Daniels Seheol of Business Wil ir

UNIVERSITY

Communication: Gaining Buy-in Across Boundaries
(Mini Case Role Play)

LS Air Force must reduce the number of F-16 fighter jets and pilots
and replace with more unmanned aerial vehicles/drones and pilots.

Brigadier General must communicate that change and gain buy-in
from her organization, including F-16 fighter pilots.

Big Ficture: The Air Force and it's mission

Silos standing in the way: F-16 pilots

EPURDUE Mitch Daniels Scheol of Gusingss W11 i

UNIVERSITY
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Influence Tactics

Reason ——  Friendliness

Sanctions Coalition

|
Higher
Authority 5
- n

Inspirational ‘

Bargainin g

Assertiveness

Appeal

E PURDUE Mite Danieds Scheol of Busingis
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INFLUENCE TACTICS

Team Exercise

» Each table/group has been assigned an “influence tactic”

= Design a short role play/situation where your team (one or
more of you) must convince another team in another area
(one or more others) to adopt your position (e.g., a new
process, use of a new technology, sharing more data; where to
go to lunch)

= Develop a way to affect change, gain buy in, using your team’s
assigned influence tactic....you can use more than your
assigned tactic, but you MUST use your assigned tactic

= Enact skit in front of class

E PURDUE Mite Danieds Scheol of Busingis . =
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By Establishing Credibility & Goodwill, You Will

Establish Ownership & Buy-in
Think of a stakeholder...maybe a customer, supplier, or
employee in your team, a coworker in another LOB or E2E
process. Put yourself in their shoes. ..

Imagine that a stakeholder asks: why should | collaborate
or work with you? They break it down further into 3 sub
questions....what would your answers be?

a) Can | trust you? i
. 1 A credibility
b) When .workmg with you, are you litmus test!
committed to excellence?
c) Do you care about me?
E FHEHHE Mitch Diviehi Soheol o Businesa . ”

Your Credibility Goes A Long Way!

Nobody cares about how much you
know, until they know how much
you care!

E PURDUE Mite Danieds Scheol of Busingis
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THANK YOU
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FInance

Market Analysis: Understanding Market Position and the
Cost of Inaction

Dr. Kevin Koharki
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MARKET ANALYSIS,
UNDERSTANDING MARKET POSITION,
AND THE COST OF INACTION

LEARNING OBJECTIVES

2025 Investor Day Recap to Understand Medium-Term Targets

In November 2025, BAC provided medium-tarm financial targets to investors, Our
Eoal 15 to understand how Operalions can help BAC achieve these largets

we will develop an understanding of the following:

What are BAC's medium-term financial targets?
What is required to achieve these targetss?

What is our competitive position within the industry once we achieve these targets?

g =) PURDUE

UNIVERSITY
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BAC Headcount Over Time

hanaged Headcount Through Operational Excellence...
While Also Growing Relationship Managers

294K

[B5K)

¥ ]
Rijght-sired company
and drcee Consumaer - - E -
efficiency fepalired oporaticnal
T . excellence and digitalization [ 4
[BK} Corptionss (134} Consumer Growth in relationship managers & technologists
[E3K) Cpentinn ~1.5K Global Comeraie & Wretsiment Banking
221TK o1 0K Glotual Rawkost

=K Glebal Faymenis Sohutiom
=00K Global Commarcial Banking
=0 7K Private Bank
=4.3K Technokogivta

Fltb 2011 il el ] 2014 2005 2016 207 2018 Lt d020 Farg] L Futr ) 2004 PRL

Full- Tiesy Equivalist, Empliyiss
.
"'75::;"
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A Story of Digital Adoption to Drive Efficiency

Expanded Digital at Scale: Elevating Engagement, Productivity, and Efficiency

Digial Users aned Housgholds" Diginally-Enatbed Sales” Erica Users and Interactians’

- 0000000

M ¥ ¥ i I =el L EY 2| = 2l 323 s 2! LA P I L H
s L = e SIS
Felle® Person-to-Ferson Paymenta’ Digicsl Interactisns (B Check ve. Telle” Sent Transactions
Wie B0 30N MR MIE OB QIS e M IGN M I M N Wie N0 MG MNE MY MM 0
i
L]
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Continued Tech Spending to Drive Growth

$118B+ of Tech Spending in Past Decade to Enable Growth, Innovate, and Drive Efficiency

'I 2 B + Increase in annual irestment n 'I 5 B + Inssested info our data
H nisw capabilities vi. o dechkde aga . eapabditias since 2021

SR

PR -
BE%

= Unified customer, transaction,
and behaviaral data across
Nirves of business, accounting for
o 5359 1B« petabytes of storage
a5 3

S10.38

- = Analytics 1o drive
s2Ea persanalization at scale
5180 = Resillent and scalable data
P foundation
* Repeatable execution capability
F—— across complex operating
of Feinl snvirenmants o g ability to
manage country-specific data
2015 IQSE ma Pimrdy Fierd 2074 0TH rRquirements acriss 37 countries
and jurisdictions]

Tinihaelingy Spnd (38) Iaveiimenns inte Data (Sl

-ﬂ.-;:}-

]
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Prior Periods’ Growth Algorithm

Historical Shareholder Model: 2015-2024

Revenue growth: GDP+
Expense growth: CPI-
Operating leverage:' 200bps s
Manage risk well

EPS growth: 1091 F9%0+

Strong capital and liquidity positions

Return on tangible commen equity 12%-15%"

-:vj;,.

PURDUE Wiich Daniels Scheol of Business | Wil &
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Deposit and Loan Growth Trends....

Historical Deposit and Loan Growth

Average Daposits (5B) Average Loans in Business Segments (SB)'
e 4+ % LAGR s ————— 4% CAGR ———————————————

sz

£1.580 1,978 51 681
$1914° gy 152" o 1,003 13T
) 5954
yy 1015 5902
51,633 sang H71
5792
o1 27gf 16280 5732
51,223
l I I I I I
2 Firl Y T i 20 Fiird 202 202 -

5 BONG BT 20NE 200G 2020 2021 RO22 2033 2034 20Q5
YT
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...Ultimately Drive Net Interest Income

Historical Met Interest Income Perfarmance

(FTE) §44.88
20T TR

% Vo

+4% CAGR
$57.56 £5E.TH
552.98
54868 549,58
L4628
547.48 543.98 4340
£39.88
3 19% = g, 2 4%, Iu.';'n-l I.‘-‘-ﬂ-‘kl 1 9% | £ 208 195%
M5 2006 20m7 IME ims 2030 2031 2032 23 2034
[ LUIANE FTE Adusstmant B baberist Yasld 1Y)
a
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NIl Expansion Expected to Grow Over Time

Future Met Interest Income Growth
rganic growth « FRAR taihwind
(FTE)'

Aidomp i

o Sap 30 ML, Mesaard curvi: I555 Ntanat

rane et i O and D 2035 Mar and ful
MO, apeiedl Uapng el furvk

- oSt US. G0 gromh
Maaest 1§ £ gromt —
= P PEDEREH __.- CAGR
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-560.48
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W Pries Yiar Kl m Gooveth e FRAR FRAR
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Net Interest Margin Reflects Growth Potential

Future Net Interest Yield Expansion

(FTE)
Het Interest Yield Met Interest Yield Sensitivity +/- 1bp?

Quarterly Met Interest Income  =575MM
Mg, Earming Assers -5158

=2.30%

2.01%
3025 Pddium-Termn Lewig=Tesm
Targit Target
Z
1)
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BAC’s Growth Enhanced Via Multiple Avenues

Historical Moninterest Income Growth
Understates organic growth

MNoninterest Income [5H] 2009 3024 A
2034 ws. 2009
MSFOD Fees 1R 037 31.7)
g -.'f.a-:?;:.-' e 545.88 Partnorship losses! (5200 (549 %24)
& 150 Adj. noninterest 5425 5505 +58.1
a0 M ingome’ 1%
5 +10% 67
+ 2%
(&%)
0% 2024
8 Card bocorme & Servion Changes Blrwestrent & Brokerage Sarvions irersLrroerst Bankieg
Wlarket Wisking & Similar fotivisen  m Other incame (Lox
E e S

PURDUE Witeh Diniels Schiol o Busingis : n
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Moninterest Expense
Maintaining our discipline and westing in growth

Bofd Expanse CAGR 4.0% "
U5 CPI CAGR 4. 1%
S66.808 ~5469.68
LAGE
554.98 10
*5%
a7 [ ns | N
= -
“ e - -
2019 2024 2025E
Headcount  208.01K 232K -213K
Copinal Markets:Related Revenues (SB) 29 24 & 5] CHGE (%]
Sales & Trastng Riverus 5027 S1E8 56,0 8%
Asser Managemant Foes 1oz 133 16 *6%
Ieniritrraet, Barking Foes 5E 62 05 2%
Tasal 3286 538.9 +5103 %

..J-_f;;;r.
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Well Capitalized to Withstand Economic Downturns

Managed Credit Risk Well
Balanced and high-quality laan portfolio
Balanced Loan Mix Quality Losn Partfalic
15 o Sepieenber M1, AIIS Suatiics 33 of Sepaemise WL 2075
Congumer loans 79% secuned ard 36% from GWIM clients

Awerage corsurmer credit card line-weighted FICD soone TTE
12% FICT less than 660

Commercial leans 91% restment grade or secuned

Lerwest total boss rate among peers in 13 of past 14 Federal
Riasere stross lests

Federal Reserve Stress Test Total Loan Losses?

23%

7.:«.\

T e Ep—
.

7.5%
[ e - '__:,:-l [
NP s
_—
B4 I M T I W M N WM
BAL —Pobt =Pt & ——Fiid 3
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Main Objective is to Improve BAC’s Return Profile...

Delivering Improved Returns

T T S T ROTCE Targer

16%-18%
Business growth Operating leverage Capital deployment
15%
= Menw client acouisition = Revinue growth = Bugingss investments o
= Existing clien = Expense managenment = 3% dividend 13%
deepenin 0wt ratio
) = Fixpd-rate asset pay
+ Market share gaing repiricing drops ta + CETI ratio targat =
bottem ling reg. min. reg, +
50bps baffer
[currently 10.5%)
B I‘.]u.'ur:erl:,u COMITEN
share repurchases W08 YIDIOPS 3025 Medem-
Temm
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Medium-Term Targets

Revenue growth: GDP+

Deposit growth
4%+

Wil (FTE) growth: 5%-79% CAGR

Loan growth
S0+

organic growth + FRAR
Operating leverage: 200bps-300bps+

Efficiency ratio: 55%-59%
+  Manage risk well

* EPS growth: 12%+

+ ROTCE:' 15% near-term

1E%-18% medium-term

u——

E PURDUE s ouses chvotofpusionss

UNIVERSITY

Key assumptions: Moderate ULS, GDF and CPI growth

Mo recession

... Through Enhanced Capital Allocation

Current forward curee

BAC Targets vs. Peers

Ticker ROTCE
BAC 16-18%
C 10-11%
GS 15-17%
JPM 17%
MS 20%
TFC mid-teens
USB high-teens
WFC 17-18%

E PURDUE Mite Danieds Scheol of Busingis

UNIVERSITY

Efficiency
55-59%
<E0%

60%

cEop

T0%

MA

mid- to high-50%

MNA

CET1 Ratio

10.5%

MNA
10.0%
10.0%

10-10.5%

bLE]
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LEARNING OBJECTIVES

The Good and Potentially Bad Regarding Al Investments

S Cripion:

The ability to accurately assess Al investments is vital for long-term success.
particularly given recent markel dynamics.

we will develop an understanding of the following:

What are current concerns with Al generally?
What are the hidden risks associated with Al invest ments ¢

Does Al investmant require more “fluid thinking”?

AEZARIN

How is the Industry Utilizing Al?

* QOffering more personalized experiences for customers, even, or
perhaps especially, for smaller customers

* Deepening customer relationships
» Expanding headcount in key areas while reducing it in others
* Acquiring more profitable clients

* Reducing unit costs in a time of intense competition for customer
dollars

E PURDUE Mite Danieds Scheol of Busingis m
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What Are the Hidden Risks of Al?

* |t is never just about what it costs today: life cycle cost is key!
Remember Philip Morris or Johns Manville?

= The investment required is so large and the operating expenses
potentially so high: Can we accurately measure the true cost of
investing in, maintaining, and operating Al?

= “Staying in the game” when it is obvious an investment is a mistake
only compounds the problem: Fail fast, learn, and move on

ROl is still paramount, but measurement requires deeper analysis and understanding

= Younger generations may despise Al: Be careful in how you message
the benefits of Al, train employees for advancement

| gan't think of a client who isn’t worried about this

E PURDUE Mitch Danieds Scheol ol Busitstss ' w
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To Bubble or Not to Bubble...

Cyclically Adjusted P/E Ratio

E PURDUE Mite Danieds Scheol of Busingis . =
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To Bubble or Not to Bubble...

0
(=]
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To Bubble or Not to Bubble...
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Recent Commentary for Perspective

“With analysts now forecasting hyperscale CapEx to exceed $1 trillion
in 2027 and agentic Al beginning to proliferate all industries, Al
infrastructure spending is on track to reach $3 trillion to $4 trillion
annually by the end of this decade.” - Nvidia CFO Colette Kress, Q1
2027 Earnings Conference Call

Just how much is $3 - $4 trillion?

U.S. GDP is ~$31 trillion: 10 - 13%
Global IT spend is ~$6 trillion: 50 - 67%

S&P 500 cumulative profits are ~$2.3 trillion: 150 - 200% of profits

E PURDUE Miteh Danieds Scheol of Busingss -
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LEARNING OBJECTIVES

P&L Deep Dive to Unlock Value

A kay companent of BAC s strategy to achieve its medium-term targets are to
bpecome more efficient. Operations must identily and execute effective actions
tn achieve best-in-class performance

we will develop an understanding of the following:
What are BAC's Efficiency Ratio goals by business unit over the medium-term?
What are the PEL components we can significantly influencer

How can Al help us better manage our tasks to improve financial performance?

AEZAA L
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Recent Efficiency Ratio Performance

Expense and Efficiency

Total Honietenst Expsas (58]

e 5172 5173 s17.4 o

prot]
N - - - . -
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= s AD35 [T
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2025 Investor Day Efficiency Ratio Goals

A% Ta4%

rin]
61% 61%
[518]
533
51%
() 47%
40%
40
T}
: I
10
(8}
mir Banking GWIM Globsal Bankin

E Globeal Markets
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Overview of BAC’s P&L

Bank of Amarica Corporation and Subsidiaries

Consolidated Statemant of Incoma

Fead nfph A L s AREHA e 340 Btilantag

555 PURDUE | uuasuis s _ d
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Modeling BAC’s Future Efficiency Ratio

What does BAC's P&L look like if it achieves its
Low and High medium-term targets?

E PURDUE Mite Danieds Scheol of Busingis . i
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Time for Discussion

1) What is our influence on BAC’s P&L

2) How will Al potentially help us better manage our tasks
to improve P&L performance?

E PURDUE Mite Danieds Scheol of Busingis =
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LEARNING OBJECTIVES

Valuation Analysis Across the Industry

BAC can alter its valuation to be more in ling with peers if £ improves ts financial
performance,, but be carefull

we will develop an understanding of the following:
How the m'sarket value BAC and its peer group?
Wheat is BAC's current valuation relative Lo peers?

What can BACs valuation be relative to peers if it achieves its medium-term targets?

AEZAA L
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Utilizing the Price-to-Earnings Ratio

2025 2026 @ 2027 @ 2028 @ 2029 = 2030

EPS $ 381 § 447 § 505 § 566 § 622 % 6.84

EPS Growth % 17.3%  13.0% 12.0%  10.0% 10.0%

Current Price (6/7/26) $ 5383 § 5383 $5383 § 5383 §$5383 $ 5383

Price-to-Earnings (P/E) Ratio 14.13 12.04 10.66 8.52 8.65 7.87

E PURDUE Mitch Daniels Scheol of Busingis . *
UNIVERSITY

Deriving a Target Annual Return

Estimated Estimated Estimated
Stock Annual Dividend Total
Price Return Yield Return

10x P/E 2030 Assumed $ 68.44 492%  2.08% 7.00%

12x P/E 2030 Assumed $ 8213 8.82%  2.08% 10.90%

14x P/E 2030 Assumed $ 95.81 12.22%  2.08% 14.30%

E PURDUE Mitch Daniels Scheol of Busingis . “
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Peer Valuation Comparison

E PURDUE Mite Danieds Scheol of Busingis

UNIVERSITY

Market
Company 52-Week Value
Ticker Recent Price Change [billiom) 2026E P/E P/B Ratio+
Goldman
Sachs Group $1.082.61 82.3% 5335 18.4 32
IGS
Bank of
America / 5417 22 384 121 1.9
BAC
JPMorgan :
Chase / JPM 310.89 17.7 833 13.9 28
Morgan
Stanley / MS 218.27 70.3 344 18.3 4,2

a3

BAC Targets vs. Peers

What Are Some Reasons BAC May Not Match Competitors?

Ticker ROTCE Efficiency
BAC 16-18 55-59%
C 10-11% <60%
GS 15-17% 60%
JPM 17% 55%
MS 20% T0%
TFC mid-teens NA
Use high-teens  mid- to high-50%
WFC 17-18% NA

E PURDUE Mite Danieds Scheol of Busingis
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Artificial Intelligence 1

Al for All: Beyond the Buzzword — Math no Magic

Mat Trampski

78



OEP 2.0 - Al MODULE

SESSION 1: BEYOND THE BUZZWORD: MATH, NOT MAGIC

LEARNING OBJECTIVES

Bevond the Buzzword: Math, Not Magic

This 90-minute-ses5i0n 13 designad to help operations executives better
understand core Al concepls, explore reghworld use cases gt various
levels of the organization, and apply Al concepis [0 leadership,
operations, and process managemaent

Differentiate batween what Al is and what Al isn't,
Compare and contrast a set of Al related terms.

Describe Al possibilities for personal productivity, team-level applications,

and enterprise-wide implementation

Apply Al concepts to leadership, operations, and process management

g =) PURDUE

UNIVERSITY
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Al S1: Beyond the Buzzword: Math, Not Magic

Renowned Al scholar and philosopher once said,

“We are smart enough to invent Al,
dumb enough to need it,

and so stupid we can’t figure out
if we did the right thing.”

£

- lerry Seinfeld

EPURDUE Mitch Daniels Scheol of Busingss ¢ E

UNIVERSITY

Al S1: Beyond the Buzzword: Math, Not Magic

Session Qutline

Fart 1 - We are smart ernougsh o rverl Al
1] g, a3 S50 Bl 5

Part 2 - Dumb enough to need i

hy is Al valu

1alis Al

Part 3 - And 50 stupid we can't figure out if we did the right thing
» Areas of Concern with Al adoption

= Al Adoption is Tech Adoption - 2 Question Framework

s Higtorical Comparison

=  Hallucination

= Risk Variables

E PURDUE Mite Danieds Scheol of Busingis . i
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Part 1

smart enough to invent Al

@PURDUE Mitcs Daniels Scheal of Businass BRI -

UNIVERSITY

Al Defined

»  Artificial Intelligence (M), noun - Systems designed to perform tasks that normally
require human II'ITF!||I§F!I'I:':F! (reasoning |’JF!ICF.'|'.I[IEII'I_ I']F!f.'lﬁ.ll')l':-r'l'l;.l!-(ll'lg:l - ISO/IEC

= U5 Federal Law (15 US.C. 9401(3)). Codiflies Al as a machine-based system Lhat
uses machine and human-based inputs to perceive environments, abstract those
perceptions into models, and use model inference W formulate oplions for
information or action.

» Artificial. adj - made or produced by human beings rather than
acourring naturally, especially as a copy of something naturally
QCoUrring.

» |ntelligence, noun - the ability to acquire and apply knowledge and
skills

E PURDUE Mitch Daniels Scheol of Busingss =
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Al S1: Part 1 - Smart enough to invent Al

Glossary of Terms

- » See handout
PURDUE  somsseer ?

ED TRIVERSITY e = Spend 5 minutes reading the list of terms
Pum,,.;w-.rn.A1at'ifiTjTr—__;_ = Choose 1 you were not familiar and discuss
wapemiani. 1S5S at your table

» Choose 1 you thought you were familiar with,
but the definition challenged your

understanding. be prepared to share.

Differentiate between what Al is and what Al isn't. ‘f

4 What Al is WhatAlisnot )
* Machine-simulated intelligence A conscious mind
» Advanced Statistics/Inference VS Infallible source of truth
« Pattern Recognition Substitute for respt:_-n_smlllty
. : . Rule-based deterministic
= Data-driven machine Learning Intentionally malicious
* High-Dimensional Probability

Magical quick fix / answer to
= Automated pmblem SOl'qurlg every queﬁtiun

e

(ﬁ Activity: Compare and Contrast Probabilistic vs Deterministic Systems

See worksheel

Obyectaer Drfferentiabe between whal Al i and what Al snl
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Al S1: Part 1 - Smart enough to invent Al

Basic Building blocks of Al

- 3 Model -
Function/Goal Data Training Prediction
Al Universe:
What is the goal of Create new Mathematica Frocess of Al answer,
the Al, what dittasets, collect algorithm “teaching” an generative (create
s relevant datasets, framework selected | | aiaarithm to new) or predictive
attempting to solve? | | clean and prepare for learning recognized patterns | | fcategory forecast)
Withaut & valid dala, ate .’.m![ctms. Benerating by exposing it to le.
target, we don't prediclions, and datasets and text image, audic,
need an Al making decisions, “grading” e st
predictions hased ictentification
O KNOWN SNswers.

AV A S AN

| PPN, [

E PU RDUE Mitch Daniels Scheol of Business Byl ) @
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Al S1: Part 1 - Smart enough to invent Al

Deeper Look: Executive Understanding of Al Math & Models

Simple Mathematical Example
- The Netflix Recommender

83



J 7 PURDUE

UNIVERSITY

Al S1: Part 1 - Smart enough to invent Al

Blueberry muffin v chihuahua

Deeper Look: Executive Understanding of Al Math & Models
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Al S1: Part 1 - Smart enough to invent Al

Thought Exercise: Comparative Analysis

=  What is the difference between machine Learning (ML) vs
robotic process automation (RPA) ?

*  Moving from "Follow these steps” to "Find the pattern in these
steps.

=  What is the difference between Predictive Al vs. Generative Al?

*  We use "Math" to forecast (Predictive) but "Magic-seeming”

language patterns to explain the forecast (Generative).
However, both are predictive.

*  Canyou explain why Agentic systems may be a step change for
Al adoption?

+  Transitioning from Al as a "calculator” to Al as an "operator"
that executes muilti-step workflows.

Obyectae Compare and conlras? a sel of Al redated ferms

Al S1: Part 1 - Smart enough to invent Al

Which models do what?

v See provided Reference Guide

& 57 PURDUE | cissamatmsan ?

Purdue QEP 2.0 - Al Session 1 - Executive Reference Guide: Al Architecture &
Vender Selection

To maximize RO, leadership must recognize that "Generative A" is no longer a single tool,
Tefera Madern Al infrastructure is divided into five distinct model classes, each optimized for
different cost structures, processing speeds, and cognitive workloads,

The Enterprise Model Matrix

Model Core Business Top Market ;
AR I | 2P swatesic use case

E PURDUE Mite Danieds Scheol of Busingis
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Al S1: Part 1 - Smart enough to invent Al

Takeaways for Part 1

Can you answer the question, is a probabilistic or
deterministic system needed?

Can you defend the fact that Al is math, not magic?

Can you articulate the “parts” of Al systems and how
the parts beyond the model are just as critical?

E PURDUE Mitch Daniels Scheol of Business 15
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Part 2

dumb enough to need it

Why do we want or need Al?

@PURDUE Mitcs Daniels Scheal of Businass BRI o

UNIVERSITY
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Al S1: Part 2 - Dumb enough to need it

Why do we want or need Al?

It is not that I'm so smarl. But [ slay with the “We can't know everything. all the Lime, and

queshions much fonger.” ail at once.”
—

E PU RDUE Mitch Daniels Scheol ol Busingss : ) 7

UNIVERSITY

Why do we want or need Al?
the DIKW path

is .
'I.NE ':"nm _‘:-:_.F'r S S I
oM el = -
kel dﬂzﬁ-m"
NOE 0

......
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Al S1: Part 2 - Dumb enough to need it

Example

Do you know how % Do you know how
to catch a ball? " you catch a ball?

E PURDUE Mite Danieds Scheol of Busingis

UNIVERSITY

The physiology of
catching a ball

s ERAAL full
Bfncine FLETE

57 PURDUE

UNIVERSITY
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Al S1: Part 2 - Dumb enough to need it

The math of how you catch a ball
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Al S1: Part 2 - Dumb enough to need it

Research backed -> What Al does well, better than a human?

Raw Information Processing @ Scale Workplace & Knowledge Optimization

I Soxkabaty and Hoplcelon Ligi-Scsakit T Goapinmignis Ang K W RIS T
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Al S1: Part 2 - Dumb enough to need it

What is happening in process science and Al?

The DMAIC-AI Fusion (Al-
LSS)

Generative Al and LLMs as |
Process Co-Pilots

Grahs, M, Akb L, Elsaved, M & Rehsa | R (2023)
Large languaps models can accomplish busmess
process managenment tasks. arkv prepring

arkv 2307 09923

The Rise of "Agentic Al" as
Process Custodians

nitps.//opexdsD com,piog post thefuture-pHean-si-
sipma-how-automation-akand-synihetic-apents-ans
resdafi ning-process-

Al EvenS30ArN2 En TRITpeiec]
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Mite Danieds Scheol of Busingis

EACE ErOae ~ el =g % 208 Sl pply S2 0chain a0

Shift from "Discovery" to
"Predictive Conformance”
in Process Mining

REpS: G G0, DI Aharin -Hrocesg-nini ng-howt
worke-and-why-it-matiers-mora-than-

Vel - 1ext=Trad Bonalie 20process X2 0minin g3 20answ
eradi20an Butiaithers' s 20 208ap

=

Al S1: Part 2 - Dumb enough to need it

What is happening in process science and Al?

Summary of Strategic Shifts

Capability Traditional Process Science Al-Augmented Procoss Science
: . Historical. sample-based, manual Real-time, continuous ingestion of entire
¥ statstical testing data streams via MI

. Reactive; fixing defects after they Priadictive, presenting defects through
Problem Solvi

“g occur (Root Cause Analysis). anomaly detecton.

Manual workshops, interdew-driven Auwmated wa ovent [ogs (Process Mining)
DCess Modeling Mowecharts and LLM-generated models
Automation Foous Statc, rule-bound tasks (RFA) IEIL B EITL L IR G T
' orchestratbon (Agentic Al)

Mite Danieds Scheol of Busingis

4 =) PURDUE
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Al S1: Part 2 - Dumb enough to need it

Takeaways for Part 2

Can you defend why we might want to use Al?

Can you explain how Al can be deployed at
different levels of the organization?

Can you list a few things that Al is really good at
doing?

E PURDUE Mitch Daniels Scheol of Busingss 9?

UNIVERSITY

are we doing the right thing

Why do we even want or need Al?

@PURDUE Mitch Danlels Sctes ol Business BRI -

UNIVERSITY
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Al S1: Part 3 - Are we doing the right thing?

Do you have any looming concerns about Al?

the Al
replace you | replace you
as developer | as developer

E PU RDUE Mitch Daniels Scheol of Business Byl ) =

UNIVERSITY

Al S1: Part 3 - Are we doing the right thing?

Do we even need an Al solution?

The 3-Question Framework: Questions every leader can ask
before considering an Al project:

1. Is this a probability problem or a rules problem?

2. Where is the "Human-in-the-loop" for high-risk outputs?

3. Is our underlying data "clean" enough for the math to work?
Al Adoption = Tech Adoption

E PU RDUE Mitch Daniels Scheol of Business Byl ) 0

UNIVERSITY
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Al S1: Part 3 - Are we doing the right thing?

“Al will replace us all” v. “Al will create so much opportunity”

How is Al adoption similar to the computer revolution?
1. The "Lump of Labor”, finite amount of work in the world

2. A Call for Government Intervention

3. The Pivot to "Augmentation” Over Replacement

What Is Different this time?

1. The Target: Blue-Collar vs. White-Collar
2. The Speed of Scaling

3. Deterministic vs. Probabilistic

[he Historical Takeaway: The 1966 Presdential Commiission ultimately concluded
that “technology eliminates jobs, not work.” While histony proved them right, The
computer age created massive new industries and higher overall employment. The
transition wasn'l painless, and i required a massive generational shift in education
and traming.

E PURDUE Nitch Daniels Scheol ol Busingss e e

UNIVERSITY

Al S1: Part 3 - Are we doing the right thing?

Famous Hallucinations & Why They Happen

-

Hallucination: When an Al model confidently generates an answer thal sounds plausible bul is completely
factually incorrect or fabricated.

Two Rs in Strawberry Air Canada & Retroactive Mata vs Avianca
il Bereavement
Izsue; Tokenization lssue; Grounding/Restraints Issue: Word Prediction not DB
E PURDUE ' i ousiets seheotofusiosss SENSEE S
UNIVERSITY
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Al S1: Part 3 - Are we doing the right thing?

Al Areas of Consideration & Concern?

' Risk Variables

Stewarding the Intelligent Enterprise

Hallucmation - filling the gaps

Lack of Explainability - inability to show
your work

<9 Data bias - G, -> G.O,

Possoning — Malhcious data manipulaton

Prompt Injection - crafted prompts to
bypass security

Data Leakage — corporate IF, client nfo,
PPl etc

=]

=3

Adversaral Perturbations - Liny,
imperceptible changes to inputs

PURDUE

UNIVERSITY

Mite Danieds Scheol of Busingis

27

Shilling Execulive Focus. Trom "Process
Management” to "Data Quality & Model
Governance.”

Human-in-the-Loop: Designing workl ows
@ where math handies the volume, but

humans provide the final "judgment” and

“empathy” (the non-math variables)

' ToM or not o Al: calculate the need for
“I prababilistic or deterministic system

a3

Al cracked an Erdds math
problem. Now experts want
guardrails

Tras roccid Stige
s,

pein] b [aFous CONBCILIR, AN SuidlNan Bbout [Nl SeE afed

hitps:/ fwww.asciencenews org/article/ai-guardrails-
erdos-math-problem

27
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Mite Danieds Scheol of Busingis

WlETa

t's & beautiful piece of mathematics that has been

discovered.”
“| do think [Al] is going to become an

indispensable

151

fn T ot s
too! in mathematics

“Al still struggles to make leaps of discovery, But
the tach can patiently slog through a huge
number of unlikely strategies”

“LLMs have read ALL the papers. They have read
all the commentary and notes, and everything
that's online.... It's not clear that there's a way for
[Al] to reasonably attribute the source of the
ideas,”

“It could be right. It could be nonsense. Who's
going to be able to check this?”

“Access is another concern. Bloom says. If the
most powerful tools are expensive and private,
mathematics could become less open and
demoacratic, and some people may question
why they should learn math at all, he says.”
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THANK YOU
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Artificial Intelligence 2

Al for the Bank: The Internal Al Landscape

Mr. Hank Weaver
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Handouts Provided

98



57 PURDUE

UNIVERSITY

Artificial Intelligence 3

Al for All: Strategic Al

Dr. Sorin Matei
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Al TRANSFORMATION

FROM QUANTITATIVE MIODELS TO
BUSINESS SENSE

LEARNING OBJECTIVES

Al Transformation

Descriptic
The "Al Organizational Transformation” workshop guides

you through a journey of understanding and integrating
Al-driven methods in organizational management.

The program focuses on leveraging Al technologies to
optimize business processes, improve efficiency, and
transform operational models.

Objective(s

Understand Al processes and their use in organizations

Equip organizations with strategies for adopting Al into their core operations
Help participants identify strengths and weaknesses of Al in organizational
contexts.

Enable leaders to imagine new Al-based solutions to optimize resource
allocation and decision-making with Al solutions.

Provide introductions to practical tools for scaling Al across ditferent sectors

g =) PURDUE

UNIVERSITY
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INTRODUCTIONS

« SORIN ADAM MATEI

» Pmlessor of Communication Research. focus on human -
machino inioraction

« Prewtous Degreas:
= BA, History and Philosophy, Bucharest University
(Alumni: Laszdo Barabasi, Saul Steinberg, Eugene
lonesco)

= MA, International Felations, Delense locus, HATD asa
fereign poelicy instrumant, Tuhs U, Fleiches School of
Law and Diplomacy

= PhD, Communication, Quantitative Sccial Scienca,
USC, Annenbeng School of Communication

el
[

Structural
Differentiation
in Social Media

Uiy et
p®

RDMINISTRATIVE
EXPERIENCE

= Asmistamt'VP for Partnerships: Strategic Technologies
= MSin Strategy for Defense Tech Head

* Al Transformation Projects
= Lockheed, Rolls Royee, Air Force, BoA partneships

= Assocate Dean:
» Research Excollence Incentive and Funding
« STELLRE
«  BOCIOGENOMICE
= Alis Humanites and Somal Saenves
= Graduate Education Management
= [nierim Paculty Allaims

» Team Science Manager
* Multipla NSF grants
« ROEETTA
* PORCES

Becloginmisn resench ponesr 10 sgesk ot
Purtur on Oct. 241
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F— A TRANSFORMATION AXD
S - ETHICAL REASONING

= Al In Defense Organizations

* Ethical Reasoning Matrix — Set Thresholds, Use
principles, Decide on Trade Offs

= Filling in ethical gaps in education — pragmatism,
functionalism, decisive action

. nd Only R Hobotic Warfare — Applying
Ch.nstla.n T.Talues tu EI DD onm others as other would
do unto you

SESSION | — INTRODUCTION TO AI
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« Whar is Al to YOU?

WHAT I$ AI? - recscons

« Other Contexts

= Not God Made: Dr. Obvious

1014 1010011 P ————————

* More than Human: Unwarranted

» Skynet: Fear Mongering
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Al

(L[

Turns Data into Knowledge Uses Knowledge to make
decisions
Apsgigne meaning to raw data Pradicts future states
Discovers entities and their structure Optimizes Outcomes

Defines relationships between entities

PRACTICAL DEFINITIONS

MACHINE LEARNING

* B machine learning model is a predictive model

= Simple (linear regression)

* Sophisticated (logistic regression, classification trees)
* Very complicated: Neural networks

= BUT: Once you define the target and relationships (slopes, beta), you can use the
model to predict any unmeasured features
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Hislstapmans

= Let there - -

DEEP LEARNING TEXTS

Challenge: Predict what
will come next at scale
and in a structured way
(transform)

Text features: symbols
and their order

Parameters (betas): Predict output
E likelihood that a word 9 characteristics: what
will follow another words come next
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0.0 0.0t

FROM ML TO DL NN

FROM MACHINE LEARKING MODELS TO
DEEP LEARNING NEURAL NETWORKS (NK)

+ NN predict categories (but not only)
» Image recognition and generation
* Speech recognition and generation

« NN compared to ML/PM: Structure of the
model, not its logic

ek T

U errm——

OPERATIONAL
APPROACH

ANY EXISTING, WOREING Al TOOLIS A
PREDICTIVE MODEL

Given sufficient measurements of sufficient
cases, we can predict some of the
measurements from the other ones for any
Nnew cases
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Max. heartrate vs. age for males age 15-75

le ®a

AS age increases,

WHAT ARE PREDICTIVE
MODELS?

predict unobserved features from

PREEDICTING WITH
REGRESSION

CORRELATING MULTIPLE VARIABLES

» Agoe?

» Calerie Intala?
+ Lack of Exercise?

+ What predicts weight guin?

+ Which variable has the greatest impact?
* Which variahle should came first?

c
=] -]
E ® % . MHR decroases. observed ones
= LT This data is well-
3 % .%g comrelated, The « statistical / Probabilistic inferance
o ! appearance of the
B % g graph is enough fo « build on the logic of statistical
5 o ¢ “mtg comvince us that correlation
@ B = thars is probably Foig '
E ¢ 8 "oap some mathematical * “give me your age and [ will give
E o 4 relationship between you the max heart rate without
= age and MHR, at talineg your pulse”
oy o least in males.
Age (years)
Age s Monthly Weight Gair Age vi Weekly Exarcise Tima Monthly Weight Gain vs Weeidy Exercice Time
»ar - n..'.li
wa T L
3 as0 . L. . : ._.”! \‘\_‘
§ a0 P : i SRy
= K E = m|
_?-.-'.-I f o e 'E ”!
2 »0 H o i |
150} \ |
- | =1
- o > an ] ] I ] I = i) [ ] (5] ] ] o = ] TR T TT
dza ine ey BN TEA 1]
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THE MATH BEHIND PREDICTION MODELS

= At heart, a prediction model is an equation
= Weight Gain = a + Beta,Age +Beta,Callnt - Beta,Exerc
= Ywg = a + b;age + b,callnt - byexer + error
» I1Wwg = lage + 20caint — 10exer

= You gain one gram of weight a month for each year of age, two for
every 20 calories a day

= You Lose one gram of weight a month for 10 minutes of exercise a
wee

= All things being equal!

TRAINING THE MODEL

» Calculate from observations the slope (effect, beta, b) coefficients for the effect of
Age, Exercise, and Caloric Intake on GHT GAIN for a given sample

* Bdding cases to the sample, the coefficients change
- Add older people who exercise less, the effect of age will increase
» Add diet-conscious people who exercise more, the impact of caloric intake will decreass
« Add lazy people, the effect of exercise will decrease

= TRAINING THE MODEL = FITTING IT TO OBSERVATIONS

* We continue training the model as we add new observations
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PREDICTION GAME

* lwg = lage + 20caint — 10exer

T —
e G7 wo 3 |
: _ - = [ am 350, I eat 2400 calories A day,
and | do not exercise. How much
- S — weight would I gain a month?
- L * How much time would I need to
s i el exercise a day to lose a pound a

_= I i d__d___-f"‘#“ month if [ am 50 years old and I eat
. Ayl 2400 calories a day?

FROM SIMPLE T0
COMPLEX MODELS

» Models can predict everything that can be
measured

= What type of client is more likely to
miss a payment?

» Which and when will a computer fail?

» When should an employee be
rewarded?

» What does this picture show?
» What is the answer to this question?
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(LARGE) LANGUAGE
MODELS

= Neural Network-like
» Each word or even letter is a feature

» Predicting each word or letter that
follows

= Gigantic networks of letters, chunk of

words, words, sentences, and short texts
as they relate to each other

WHAT IS AI?

*Empirical constructs
(observationally derived)

=Past observations to
predict future states

= Probabilistic prediction
= Strong induction
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SESSION TWO: UBER CASE STUDY

THE AI BUSINESS MODEL WOVEN IN THE
USER / DRIVER / BUSINESS EXPERIENCE

e C— -- - C— S | CE -
b pan ke sl + A2 enp e o om : . e

Escunrty B agn swthantication
R o ik < : : | -
— & | = g L=y T R ' =
ci e , Pk ETA & Mg sing s hemmph .
S _ weit s =
. - Eraud g
= o -
o} s =

1 Payment L Let-0l
........ o mes 3 )
g b Lt B8 | muzm -
ey LS o s b ek prpwtiod
= _::.hm A :“' Sate dinpatch “
! A /
: | —— = Ve | e irs ]
Fewrch e " Fl:_ ey, | " 'ah Sogl v o b
i hwunn-mmm ' —— . Cuntormer support
o
: BT - R
= e S
So Booking np st
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S THE UBER BUSINESS
 MODEL

.H.I core

o

Lﬁ_\jg"z' Software interfaces to stakeholders
N ML / DL algorithms

_Hardware agmostic . .

Hardware

Enhonced = : }Uﬂar

User | = Ennpak Rule changing
ErpRviLs ix\ C_L‘) / Mission driven
\x = People obsessed
Customers

* Al as a business model

« Al as tool for solving most problems:

- Costing mechanism
Al ES c ;’l;nsp::lncy lens
o 1un ator
ORGANIZATIONAL it i, SR
HEART o Idle cycle recovery machines

< Institutional memory

* Al as value creator
- New business models
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FROM BAZAARS TO ASSEMBLY LINES

* Features
» One coder, one codebase, one time
+ Hardware poarages
- Competition for rescurces
- Improvisaten
= SBpend way through the problem

* Cutcomes
* Redundancy + Waste
* Unknown knowledge blind spots
+ Happenstanes collaboration
= Model gquality and cost cantral

Workshop

* Foatures
= Ratlonalized workdlows
* Ceniralized mpo and job-management
« Data Lake + GPU alustars
* Centralized mode! evaluation
= Model cost and ceonomio performance

| - Duteames
+ Efficient resource allocation
- Discoverable resources and assets
* Managed teamwork and collaboration
« Madal quality and sast santral

MICHELANGELO: A WELL INTEGRATED
PLATFORM (HARDWARE AND SOFTWARE)

[— frren & |- [ -
’ == Steering and control
| | o= Code writing and deployment
| == e |
ot Crnies = | e |
| e G Sp—
FromerdTL Frri—
Pliad.l gt
1---_| Nepm | | Mem—
L..“ [Ty | | i
(= Engine -
] H_uldgm o J. Transmission, wheels, body
> e J- Predictions ind decisions | |
| = Model Training

Domend ||

= Al development and management
platform

= Integrates code development,
model training, and model use in
production situations

» Sorts out all the problems
mentioned above

= DATA AS FUEL AND OIL
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SESSION 3: DESIGNING AT / SOFTWARE-CENTRIC ORGANIZATION
MANAGEMENT CHAINS

ORGANIZATIONS = COMPUTERS
THAT TRANSFORM INPUTS (INF0)
INTO OUTPUTS (DECISIONS)

Structured
information =
power (source)

Orxg chart =

hardware

Workers =
Transistors

Regulations =
OS
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THE LADDER OF Al ADOPTION

Imagine AL Solutions :—'

-

[:

i 3] | l
Envisage rlT'“l. ._—] .

Management < < ¢ -7

Describe Change ° 1

Focus on Outcomes

AT TRANSFORMATION OUTOCOMES

Identify
inefficiencies in Implement Integrate
resource transparent multiple
allocation pricing system platforms

Eliminate Recover idla
single point of cycles
failure in
system
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Costing

moechanism

Idle eycles

i tha ol Undersmplaysd
damad ’.'.tﬂ.l ?fupanl::un for vmha:w
Kinaxis, * Hiring
Oracle * Equipment

* Project
| managemant | Barolyused
Hiring & equipment
budgeting » aPriori, Replicon,
1 Ramp, Docyt, BAsseiWorks
Vic.ai Lang
turnaround
Procossos
Time on task ' S— ;
|| Celonis, UiPath, e
IBM Process | MindSphore
Mining, ABBYY Seat

DESIRABLE AI APPLICATION DOMAINS

- Supply &

Single Foints of
failure —
bottlenecks

Infarmation

= Decision

Command

Control

Hub & apolee ->
Nermnorks

v/

Platform vs.
Foundational
Approach

Buy vs Build (hybrid
for defensa)

e
[eree L}
.

Data Readiness
and Management

High-quality
datasets.

Eobust data
Governance

Security Practices

RPPROACHES TO MANAGED
TRANSFORMATION (HBR BRIEL)

@

Organizational
Preparedness

Al Literacy &
Traini
Identify Decisicn
Chains
Define
vulnerabilities

aﬁ

Future-Readiness

Flexible
Scalable
Iterative

Innovative
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Limitations @ ;

P ——
v .-l E] Future Plans
Technical Limitations - - ; )

' Expansion Plans
Operational Challenges - -

; ] F Adoption Strategies

et
[ @ Principles J : S%L (@, Guerdrails
= — B i =
Design FrameworkE '~ Sakay Measures

Methodologies - - ”ﬂFUB;'O“ -~ - Ethical Guidelines
an
deployment
e

| @ Interface Capability

Operational Use Cases -! pET Ny User Interface De

Research Use Cases - -’ Integration with Existing Syste

WHAT NOT T0 DO
WHEN ADOPTING Al

Misidentified Principles
= Not Considering Use Cases

Accessibility - Failing to design for
real users

« Guardrails = treating ethics as a
checkbeox of afterthought

» Putare plans — not planning
strategically

= Limitations —not considering the
limits of curment Al tools

TRUST AND RESPONSIBLE Al

Ensure Al systems Establish what is Regularly audit Al personnel in
are transparent, the most models to mitigate Pnnmpla Based
ethical, and fair, important and risks like bias or Ethical Reasoning
adhering to calculated ethical unintended and Ethical
privacy and legal costs and benefits consequences. Decision Making
standards. » Trust

* Transparency

* Justice / Fairnoss

* Autonomy

+ Non-Maleficence

* Benevolence
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ETHICAL REASONING PRE-DEPLOYMENT

E"li;hélllﬁah;o;iia'ﬂu Matrix e
Complete review 0.00 0J270 & flagged
—— - | —
e o gy i < ST S T | S
— e i w— & " _ 5 5 8 o
iy — — — — e -
 ERETEOA a ] ] L] » (+]
it — — s

CASE STUDY

Use the Al Transformation Advisor to solve the questions related to the case study

Ok @O s o
" i a x Spa—gp " "
=t =g TOROEE # Trerstarrasien Tuiar o
L S LT T 375
- Ona-Page Tutoriak Hew b2 Ve This Agent for the Al Tansfemation
\Warkshap

..... PSP PP —
B T e e

—ET T E R LT AT R R ST R T R S 1 S

Bl 1 e e e
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DISCUSSION

* Questions for the speaker
= Questions for the Al domain
* Questions for your organization

* Questions for yourselves

Lead by Following The
Story

Inventary and connect

hardware

Bulld Data Stories —
Connect APIs Build - =
—_—
Alaas oo

people, needs, — '\%

Key Steps In Al Implementation

AI USE PYRAMID

= Bottom rung the most
difficult — main barrier to
entry
* Data loss in organizational
streams — main operational
issue
« Eddies
= Roots
= Dips
= APls — plugs without wires
= Data stories — method to

analyze and justify the
choices supported by Als
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Data 1

Questions & Elements: Interrogating Data

Dr. Jim Stratton

120



QUESTIONS & ELEMENTS

INTERROGATING DATA

LEARNING OBJECTIVES

Questions & Elements: Interrogating Data ol

g =) PURDUE

UNIVERSITY

Leam to define clear prablem statements. craft the nght questions, and
evaluale data oulpuls o drive informed, high-impacl decisions

Cpective: Uinderstand the commaon thread rom OEP 1.0

Objective; identify the prablem to sohve and practice articuiating guestions 1o
abtain appropriate data from vour team
Chpective: Uinderstand whal aata intermogation s, and how to efficiently

interrogale both data receive, and formulate more efficient ways o receive
vatted data

Ehyechive’ Lindarstand 1 the fools af WO Illll;ll':'k'].‘CH.I as A headder o ensure dais
confioence.
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Interrogating Data

Father of Quality Management

“If you don’t know how to ask the
right question, you discover nothing.”

- W. Edwards Deming (1900-1993)

E PURDUE Nitchs Daniels Scheol of Businss e e 3

UNIVERSITY

Interrogating Data

Understanding Data Types

L1 ] (1]
Data Process Data
= Proportional data - % of successes or fallures
Lised Created
= Discrete data - counts, or integers ‘ - _
= Continuous data - measurements and - .
decimals | |
| N |
|
Q7 Propartional data shows & percentage
.1 I 1 How mamy data points meet 3 cerain condtion E
. Hiaw mamy ang above/ belevw a certain vl
¥ Haw ma V3. Fid BoEM VI MBS ng
Samples F [:?3 = N

Continuous data & something that & measured. but not necessarily dscrets.

-l-) *  ATM transaction or ban origiration amounts
#  Salanydata

mn
Comman times

E PURDUE Nitchs Daniels Scheol of Businss e e 4

UNIVERSITY
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Interrogating Data

Precision vs. Accuracy

Mot Precise MNot Precise Frecise Precise
Mot Accurate But Accurate But Mot Accurate AMD Accurate

OYOXO)

As we begin the interrogation process, can you determine the
acouracy and precision of the data vou're using?

= estimate £ margin of error
E PURDUE Mitch Daniels Scheol of Busintss NI

UNIVERSITY

t

Interrogating Data

Universal Approach to Measuremen

Apply relevant

Define what value nf: : additi ‘: :; instruments \ Make a decision
you know TAToraten to high-value and acton it
measurements

= What 15 the decision this measurament 15 supposed o support?

= How much do we know about it now? (baseline uncartainty)

= What is the definition of the thing being measurad in terms of gbservable
consequences and how, exactly, does ths thing matler to the decision being
askad?

= Whal is the value of additional information’?

=  How does uncertainty aboul this vanable create nsk for the decision’?

E PURDUE Wiich Daniels Scheol of Business WLy e

UNIVERSITY
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Intro to Interrogating Data

Objective: Understand what data interrogation is, and how to
efficiently interrogate both data receive, and formulate more
efficient ways to receive vetted data.

E PURDUE s e scooot ot usionss SR L

UNIVERSITY

Interrogating Data

Formulating a Problem Statement

|what vou planto do + howvyouplantodoit + whyit is important |

Statistical Analysis of Log Transformation Effectiveness in Air Traffic Movement Forecasting Duning COVID LD in South Alrica
How What Wiy
Farm Resilience, Management Practices, and Producer Sentment. Segmenting US Farms Using Machine Learming Algorthms
What Why How

An Analysis of the Current Strength of the Academic Relationsiip with the Aerospace Industry

How Why What
E PURDUE Mitch Daniels Scheol of Busingis . .
UNIVERSITY
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Interrogating Data
Expanding on the Problem Statement ﬁ
PROBLEM STATEMENT
DATA REQUESTS COMMUNICATE UESTREAM

=
Y4p~

COMMUNICATE DOWHNSTREAM

INTERROGATE VOUR DATA

E PU RDUE Mitch Daniels Scheol of Business Byl ) @
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Interrogating Data

Executing on a Problem Statement ﬁ

1. Problem Statement
2. Analysis
3. Interrogate
. o
Hallucinations

Logical Inconsistencies
Falze Causalities

E PU RDUE Mitch Daniels Scheol of Business Byl ) 10

UNIVERSITY
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Interrogating Data

What do we mean when we say “interrogation”

(Validation: Are we getting the
data we need? Is the data
| complete and accurate?

(Context: Is the purpose of the
data relevant to address our,
| problem statement?

| rCnmrnunil:atiun: Will the data
assist us with telling our

| Story?

Interrogation Foundry

E PURDUE Miteh Daniels Scheol of Business e 11
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Interrogating Data

“Someone handed me a dataset”

= Canyou create a qualitative summary of the data set?
= This step can add context to those upstream and downstream from the dataset

« Where did the data come from? Whal does it portray? What assumplions can be
made from the 10,000-f00l view?

* Can you describe contextual outhers, giobal outhers, or collective outliers?

FEEE R

E PURDUE Miteh Daniels Scheol of Business e 12
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Interrogating Data

“Someone handed me a dataset”

= LCanyou create a quantiative summary of the data set?

Start with basic descriptive statistics of the vanable{s) of interest (mean, median, mode)
What does this tell yvou about central tendency? 13 it what you expected from central

tendency?
2 :
o - -
3 E :
£ & &

+ Next. examine the varation of the data set {standard deviation, range)

575 PURDUE -
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Interrogating Data

“Someone handed me a dataset” ;'.

*  How can Al assist with a qualtative and quantitative summary of the data set?

Example Prompt Examphe Prompt

Analyze thiz dataset and: Given thiz datacet, gemerate 15 high=valoe

*  Provide summary statisktics amalytical guestions that would help uncover
*  Identify key trends hidden patterns, anomalies, and drivers

Highlight any anomalies
Suggest possible relaticnships between
varisbles Example Prompt;

Interrogate this dataset thoroughly:

* Identify key patterns and Lrends

= Highlight any anomalies and outliers

this dataset by: * Sepmant the data on compars group

+ Identifying patterns Identify potential drivers and

* Challenging conclusions * relationships

v Proposing hypotheses * Propose multiple hypotheses explaining

* Highlighting uncartainty (risk) observed patterns

* Challenge these hypotheses with alternative
explanations

Sugpest what additional dats wowld increate
confidanca

E PURDUE Nitch Daniels Scheol ol Busingss e 14
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Example Frompt (giwe Al & rale)

Act as a senior data analyst. Interrogate
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Interrogating Data

Trust, but verify. 1'1-

=  Hallucinations - Al is designed 1o provide an answer st all costs, and can invent facls, citalions,
and false equivalencies

= Logical imcorssiences - Two things cannol be troee al the same brme

+ Contradictions - “customer feedback was mixed™ = “Product launch was an overwhelming
SUCCESS”

Vague conclusions - “data analysis guarantees stable retums”

= Math - LLMs arg NOT troe caloulatons, they predict the naxd ioken in the sequance based on
patterns in training data, NOT by performing actual anthmetic. Al might provide the correct
equations but can create sigvficant ermrs in the calculations. Give it the ol niff test. Recall
agtimation! Can you astimate the caleulation to confirm the resulls? Spot checks can ba
instrumental tool

E PURDUE Miteh Daniels School of Busingss Wi J 15
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Iritra to Imeragation

Interrogating Bias

= Selection ias Occurs when the sample 15 not randomly selected from the
population, leading to over- or under-representation of certain groups and skewead
conclusions during data interrogation.

= Sampling frame bias. Happens when the list or method used to define the
population excludes or misrepresents parts of it (e.g.. surveying only online users
when studying all consumers).

' NOonresponse bias Anses when indiiduals selected for the sample do not
respond, and those who do respond differ in meaningful ways from those who
don’t, distorting the results.

*  Measurement/response bias Occurs when the way data s collected influences
responses (e g.. poorly worded questions, interviewer influence, or kading
prompls), causing systematic error in the sampled dala.

E PU RDUE Mitch Daniels Scheol of Business Byl ) 16

UNIVERSITY

128



2

PURDUE

UNIVERSITY

Interrogating Data

Interpolation vs Extrapolation

DEBBY EYE PATH’

THROUGH NEXT SUNDAY

DEBBY

# AccuWeather _ AL 4

E PURDUE Wiich Daniels Scheol of Business WLy ir
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Interrogating Data

Missing Data

Survey Results - Typically Diased towards extremes. A bulk of respondents who are
generally satisfied my not take time to respond 10 customer satisfaction surveys

Hidden Populations - True population counts and census results are not
commanly equal. Homeless populations are more difficult to obtain

Un-reparted/Under-reported Statistics - Crime data often does not nclude minor
offenses because reporling the crime is more hassle than the crime itselr,

Loan Application (Hidden Rizk) Credit History Gaps Missing Demographics
Missing data fields appear to Could indicate a vounger client Could indicate populations that

be incomplete paperwork are under-represented

(gig workers, informal earners)

Indicator of financial instability Underserved populations Mis-targeted products
*risgh Tenchior™ *Eciusion bias® *behavioral change*

E PURDUE Mitch Daniels Scheol of Busintss NI 18
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Interrogating Data

Missing Data ..

Missing data counts by column

Missing data heatmaps

Indicator variables (missing vs. present)
Littles MCAR test (rare, used for
random missingness)

Example Prompi:

analyze this dataset with missing values. Identify patterns in
the mizsing data and explain what the absence of data might
indicate (e.g., risk, fraud, disengagement, or bias). Suggest
whather the missingness iz random or systematic, propose
hypotheses for why it occurs, and explain how it should

influence decisien-making or modeling.

E PU RDUE Mitch Daniels Scheol of Business Byl ) 19
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Interrogating Data

Data Interrogation Checklist

Data Intent

COWho collected the data?

U Why was it collected (original purpose)?

COWhat decision or question was it meant to support?
[l Are there incentives or biases in how it was gathered?
O Do | trust the source for this specific use?

Row Interrogation

CWhat does one row represent?

Ols each row independent?

1 Are there duplicate entities/events?

O Does any identifier violate “uniquenass™?

O am | accidentally treating events as people (orvice versa)?

E PU RDUE Mitch Daniels Scheol of Business Byl ) 20
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Interrogating Data

Data Interrogation Checklist

Column Interrogation

CwWhat does each column claim to measure?

OWhat unit is it in (currency, %, count,), and is this important to the decision?
[ Are values within plausible real-world bounds?

[1 Are categories standardized and consistent?

[ Are derived fields clearly documented?

Time & Scope

OWhat time-period does the data cover?

O Are timestamps consistent and complete?

[ Are there gaps or cut-off of the intended timeling?
[1s this a snapshot, time-span, or cumulative timeling?
O Does the time scope match the intended analysis?

E PU RDUE Mitch Daniels Scheol of Business Byl ) 2
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Interrogating Data

Data Interrogation Checklist

Data Quality

O Are there obvious data entry errors?

[ Are totals consistent with subtotals?

O Can key metrics be recomputed independently?
O Are negative, zero, or extreme values explainable?
[ Does the data agree with itself?

1 Are the individual cells calculated values?

Missing or Excluded Data

OWhere is data missing?

O ls missing data random or systematic?

[J Are entire groups underrepresented or absent?
O Are failures, drop-offs, or churn excluded?

O What does “missing” imply in the real world?

E PU RDUE Mitch Daniels Scheol of Business Byl ) =
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Interrogating Data

Data Interrogation Checklist

Bias/Sampling

UwWho/what is included in the dataset?

O Who/what is excluded (implicitly or explicitly)?
s this a full population or a sample?

L If a sample, how was it selected?

O What biases might distort conclusions?

Assumptions

O Hawve | written down my key assumptions?

O Do variables appear independent?

[] Are measurements precise or rounded?

O Can | create a scenario where my assumptions fail?

E PURDUE Wiich Daniels Scheol of Business WLy =
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Interrogating Data

Data Interrogation Checklist

External Validation

O Do values align with known benchmarks?
1 Are trends consistent with historical data?
U Do totals reconcile with external reports?
[ Are results physically or logically possible?
C1If results surprise me, do | know why?

Data Conclusions

[ Do conclusions change when removing outliers?

L Do medians vs means tell the same story? (normal)

O Are findings stable across reasonable parameter choices?
O How fragile are my conclusions?

E PU RDUE Mitch Daniels Scheol of Business Byl ) L
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Interrogating Data

Data Interrogation Checklist

Confidence Boundaries

L What this dataset can confidently answer

O What it suggests but cannot prove

C1What it cannot answer at all

O How wrong key estimates could reasonably be

O What assumptions must hold for conclusions to remain valid

Final Gut Check

O Could | defend these conclusions to a skeptical expert?
C'Would | confidently make a real decision based on this data?
[l Hawve | clearly documented limitations?

EPURDUE Mitch Daniels Scheol of Busingss it L =
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Interrogating Data

End-2-End Interrogation

= What processes are connected 1o my data?
= What processes are connected to my problem statement

= How could the client experience be affected?

EPURDUE Mitch Daniels Scheol ol Busingss Wil ) 0
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Interrogating Data

End-2-End Interrogation ﬁ

Control A
¥
\K‘

l l ;
Lﬂ : @ , 100%

K i

s
E FH\ER‘T]IE Mitgs Daniels Soheol ol Businss 9?

Objective: Understand the tools at your disposal as
a leader to ensure data confidence.

EP DUE e it scoet s suioss ey

UNIVERSITY

134




25

PURDUE

UNIVERSITY

Data Interrogation

Data Activity (5-Minute Interrogation)

Tabe 1 |o19168 I I Ci73ez ]

Sample | FCL-T1 | FC1-T2 | FCL-T3) FC1L-T4 | Aeayags A2 1 | FC2-T2| A2 -T3 | A2 -T4 | AwTaps
1 o7 102 | B0 a6 B3 B4 BT B & BS |
2 B3 oz 102 6.2 B85 124 117 118 21 109
3 B0 o7 | 123 | 40 | 85 108 117 117
4 8.2 10,5 4.0 T8 110 103 10.8 107
- 8.5 6.3 113 1 00 1 T4 g2 100 9.6 120 02
i) LE0] 115 B9 102
T BT 11z | 54 | as 107 | 105 [ 5
B 0.4 BE 118 3.7 B4 101 110 103 117 108
o OB | 103 | &8 00 71 118 | o4 B0 | 108 100
10 110 115 4.7 91 103 04 105 2] a5
11 o7 | 111 | 125 | 3=z [E 116 | 116 | 82 | 110 100
i2 107 115 50 2.1 85 a.r 01 110 2.5
13 A 101 | a5 | 78 125 | 119 | 115 | 167 13z
14 115 a7 51 &8 112 ior 9.4 10.8 105
15 A1 110 | 89 | 54 | a4 @6 | 106 | 116 | 85 10,1

Mean = 7.7 Mean = 10.4

Median = 9.0 Median = 10.7

Standard Deviation = 3.1 Standard Deviation = 1.5

Outliers: "0" Qutliers: “16.7"

Missing Data (systematic vs random)

E PURDUE Nitchs Daniels Scheol of Businss e e =
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Interrogating Data

Final Considerations 'i

= Analyst or Al bot - We are assuming they follow direction
Garbage in = Garbage out
« Formulating a well-crafted problem statement will help insure you're requesting
the correct data to address your needs, and also ensure your analysis generales
accurate results
*  Employ an Al agent to:

periodically re-assess the problem you're trying to solve

+ considers past experiences for new ideas.

E PURDUE Wity Daniels Scheal of Busingss WLy 0
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THANK YOU
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Data 2

Process Intelligence: Streamlining with Structure & Smart
Technology

Dr. Elcin Gunay
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PROCESS INTELLIGENCE:
STREAMLINING WITH STRUCTURE
& SMART TECHNOLOGY

LEARNING OBJECTIVES

Process Intelligence: Streamlining with Structure & Smart Technology

Explore how to simplify and standardize compléx processes. uncover
inconsistencies, and leversge Al for smarter, faster workflows

s Understand process mining and its role in improving operational efficiency
* [dentify bottlenecks in a process
¢ Anahyze the impacts of those bottlenecks on final throughput

# Evaluate strategies for reducing bottlenecks and improving process
performance

E PURDUE » Select appropriate strategies to streamline and optimize processes

UNIVERSITY
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Why should | care about my processes and process mining?

Processes determine how effectively an organization achieves its goal

OO

Istomer Demar + ' ! ' + Fevenue / Profit / Growtl
=
3§ PROCESS '
(How work gets done) I I
+ +
i T E B wasle re (i
TEnGE
E PURDUE Wench Danisls School of Business o . 8
UNIVERSITY

Do you really know how your processes ACTUALLY
operate?

J 7 PURDUE | oo scssstbusions e

UNIVERSITY
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How do you perform your processes?

Process mining shows the real process based on actual data

Create Purchase Requisition
[ Create Request for Quotation | E i
Requester
1

Analyze Request for Guatation

.
Seng Hequ:sl.rl\lar Quataticn ta
Supglinr A Eap often exists between the e e e

Tre0ts Guotalon Comparison reference process and the actual o S

map Process T
Aralyze Quotation Comparisan

mag

x

Chose et aplice

Sattle conditions with supplier

[ r——
x (1]

Create Purchase Onder ' l

7 PURDUE | iz wiown s
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Overview of Process Mining

How does processes mining know what actually happened?

= Process mining extracts the real workflow automatically from existing IT data

[
P _ma NS
L2 90 i
] W | Process mining uses these digital traces
ol '#_ o to
‘L § & il e + discover how processes actually work,
Bl - * identify delays or bottlenecks.

«  compare real processes with designed
workflows,
and improve operational efficiency.

ewray Liwsi

b be bs s |

Be

Be

B
0

Huge amounts of ths lnstoncal process dala are contmuously
generated for daily operations.

van D LT Pesceim mining DemSunicaSons o1 the ACM, B6(8), TH-ES

J 579 PURDUE | wioiionisams
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Overview of Process Mining

We start with event data

I:&fb A.thwl!,- FiRdunss : Ilmt}j-ﬂnmp : Product Prica Chaantity Event Iog CGI’E attributEE

MBS0 Place Onde  Customer A || T//2035600 |Laplop 1304 1 : :

3652 Pay Cusomer A | 7/5/20250:40 |Lapig 5000 .| * caselD (which process instance?)

3E50  Prepare Delvery [t _B 7,/1,/2025 10000 _|Lapiop 12001 1 i

A0 Confirm Payment, P manice G T//2025 1025 |Lapicp 1 X ] * activity name (what happened?)

3651 Ploce Ovder  |Cusiomer D | 7/1/209514°30 [Smastphone 850 z : o

3652 Prepare Delvery |San E | 7/1/20951720 [Smanpnone 850 z = timestamp (when did it happen?)
! .

= _Irace - for each event, we extract an activity sequence

[
Eor |Case | ATy Trve Smmp
EUEE T . £
M ot 303 puce sioer 71T el E“-j"l Lurmr:l?aﬁﬁhrd 1 — R (TR
e 0]y LS 0 AGE - THpare & Aanfinm
e e | order _,| | WRAHCE [ Py | dalnerny | delwery | | _payment J
e e g Event (order) 3851
e =
R ordisr
wad el oeed{pay ;
T T T Event (order) 3852
FEE B 1 . .

= - - Place Send Fropare | Gonfirm Make
T E e T -4 oes | | P deivery | | paymert | delvery

| rwake dutieery | 87

PURDUE | wivisominones v 7
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Closer look

Whole data set (event log)

[ Attty Thecmin s Tirre Flumgs Precknd Price | Chearitity
#51,289 ovenls
M50 place peder Cuslamir_aA Laplop
#1328 cases - == AL A Laton . 1
I G actvihies ZHED | prepars debry Has B Lagtop
50 PrE pang vy Finance C T/ L2025 1015 Lapiop
51 eoifiren paymednt | Customad D | 77020251130 Srwart phipres
53 Ly Stafl_E T L2025 1330 Srvart phipres

. — Prepare | ma ke Confiern

iS22 n l._ Place order delvery | | delvery | | paymen
H1523x Place arder

» o Sand Prepare Confirm maka

3589 Place order ok Py delmery Pyt dilhtry
o Serd Prepare Make Cordurn
Ptace order pay imvaice delivery delivery payment

. Serd Prapare Ganfirm Maks
L Place order pay Inwoie deliery payment dalwerny

This is the model describing how vour processes are executed in reality - without doing any modelling

JZ) PURDUE | coniisiiinsins v F
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Why do you want to do this?

_ = =
——r ] =
T R e — = Liru ey f— man
; Fragas —
[EE acn o - bd v p-pes Masr iy
Fmme Fiefes
T — ol

Frequencies :—-*.—nhp—n&‘w‘:;.‘;“'- o : - . p— ) ; A
& /"’” -
What is happening? ‘-h'

]
: ; : e .

Where are hottlenecks?

Controifiow 0 (-t s e ™ ™ b et e et

Where deviations from reference model occurs?

E PUR DU E :'\;lr: ;:’:::;;::; .B—.::!;i:\:.'w-.r'..‘ﬂ- o Processs Mining

UNIVERSITY

Filter based on performance
Select the variants £ e

|i| Applicatan_RBIEA006A0

X | :
.
|

[ ]

L o ’ L] » il il !
b 1

L= e » i i P

-" w 9 ik #
= -
- ! w L L) g I_::mlu-cw '.lHl_: .-: :E" ?!I:l
' sl ol Ml NN fribatid ikt ad Mim. b 8 b:

i Ty
- ! , 1
il / =l Understand your bottlenecks e

E PURDUE Werch Dansths Sehaed of Buness _ B10/202 0
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Executive Summary | 360° Process Intelligence View

Once uploaded, process mining soltwane will automatically dscover your process just from histoncal data Data Collsctian Window
17 Dec— 340 Jan
) Skan reproduces Telemetry of Work across People, Process, and Technology pillars
Key Metrics
1ms

Proces Participaris Dhmerved
=== o Bgest botturecks nated i meche dat diipancs tade
= wnd cane woge v tarks
& 11 major verisnis noted within the came executicns. 4.3 Hours 3.2 Houm
[i = < Crevrall Proc e
ACthETIME  Acthes Time
= - 6,092
- Tertal Casen Processed
WET
= a e
-'! 31 mim
a -- Avg Caze T
Pegnle - = Oniy abot N of proce s work 24
% of uzevs wiers engaged on ther syeems - e R it
-+ B rappened on the process workdiow too Progess Applicaticns
SvErF 5 hours ey ® 445 ol peocess work haepe ned in Observod
& 10%of users veee engaged on pEOCE S [ = | . gpemeral use popleelang bhe Sutlook
appleations sver 4.5 Beors Saiky - Excxl, Adske, Dot oE and wWord
* 3 locations were engaged in protess = = 78% of pon-proe w sppiics i wir hon i it
P ¢ i
KPP N Enar ) T 1 ot abr o ion tools lie Teame, Webes i A
Diserved

B kv for Dutiness:

Part 2

LIRLLTE ey ] 1z

e
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Process mining as a process calculator ...

& LOGC DATA

It complements improvement approaches such as Lean, Six Sigma, Business Process
Management (BPM). and Theary of Constraints.

4 PURDUE | o™ w13

UNIVERSITY

How can we move from “as-is” to “to-be”?

|dentify Bottleneck

Bottleneck:
o Stage with the smaollest capacity, or the longest processing time.
Process capacity:
o How much the process can produce in a given time
o Determined by bottleneck capacity
Process capacity = min{capacity of resource 1, ..., capacity of resource n}
=Bottleneck resource capacity

Hottleneck
(capacity)

Input Ot pust

Cachon, G & Terstesch, & [3004) Maiching supp e sith cemard (Mel 20013 hew York: Molraw-#ill Fublishing

E PURDUE Minch it School of Business 1l 2020

UNIVERSITY
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THE GOAL

*  Business novel introducing the Theory of Constraints (TOC)

+  Story of Alex Rogo, a plant manager with 90 days to save his
factory

*  Alex reconnects with his former physics professor, Jonah, who
becomes his mentor.

+ Jonah challenges him with a series of questions that force him
to rethink how he manages the factory.

W kb i b
bk B8 |
5 i i b
el b e
-
[LuP e —
[T
el

*  Alex realizes that every system has at least one constraint
[bottleneck) limiting overall performance

+ He learns how to identify and manage the bottleneck

“Goral erimbrys e
Ssing e i weh e
ey e

Key takeaway:

T Mg

+  Asystem's performance is limited by its constraint.
kel P b il Beia
L e
et

+ Manage the bottleneck to improve throughput
e v vy Py
sy mr -

The Goal, by Ebyvahu M, Goldralt

575 PURDUE | wanvessonsasus I
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Understanding the Process

Dependent events

+« Al it means is that one operation has to be done before a second operation can be
performed.

= The credit analyst must complete the risk assessment before the l0an manager can approve or
reject the loan.

+* Each step depends on the completion of the pravious step in the process.
+  Adelay at one step propagates downstream and affects the entire system

Step 1 Step 2 e 4 Step n-1

75 PURDUE | st o

UNIVERSITY
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Understanding the Process

Statistical Fluctuations

* Inany system, people, machinegs, or activities do not operate at exactly the same speed
or consistency all the time.

+  Average performance stays the same but actual performance fluctuates

« Small differences in timing. speed. or performance accumulate and affect the overall
flow of the system.
+  One worker may take slightly longer o complete a lask.
One customer may require extra processing time
+ [Even small variations can increase delays and waiting times throughout the system

Average capacily is the same for each step. 6 units,hr

n ir L s n i 1P a4
R\L-;-"I ’—I\\qu;:i-{z Q\l\,___,_-;:"’ T\K‘_ o k_ﬂ:;’:"'
EPURDUE Worch Cavehs Sehoet of Busiess S =
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Understanding the Process

A conversation between Alex and Jonah about plant inefficiency, Jonah explains
two fundamental concepts: dependent events and statistical fluctuations.

[ Watch the videg] 0 -3 1g"

Dependent events - ane can
not start a progess before
| previous process s finkhed

Slalestical fluclualions -
variations that occur in any
process and make aelual
performance differ from
avarage performance

The goal is not local efficiency. It is system-wide performance!

E PURDUE Mench Darspts Sehvood of Bubingss
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BOTTLENECK ANALYSIS
Scout hiking

The scouts must walk in sequence,. with each scout depending on the one a head.
The goal is for the entire group to armive at the destination together.

What is your strategy?
- Scout 4 is the slowest

- Scout 1 is the fastest

As they walk, how distance between scouts’ change?

What is your strategy to achieve the goal?

Look for your bottleneck! [ watch the video ] 3 30" -

T femntad wting Chat (PT [dysmal), 30248 16304
E PURDUE Mench Carneels Schodd of Busness =
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BOTTLENECK ANALYSIS - SOLUTIONS

Change the order - What if Herbie leads?

New Drdar [Bnﬂ:ltmlc In Frunl]
1.3-31-27-2.5

=
(&)

L ]

:I'-l\-l:

@
15 =gl
;@
—— ‘%

All scoute mova at tha .p...a of the borthmeck u 3 mpu
Mo ong can move Taster, so the gaps stay the sama, ]

ot Py 3 thind 0
Ikt otk [Farar b Bominnd g e b Hpmnar o bt
i bt} oy atramack] oy stramack)
PUR DUE rafs {anaraiad sord Chal GPT | Jpsrdls M1 P 3 20
Mench Carneels Schodd of Busness
UNIVERSITY
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Change the order - What if Herbie leads?

e s . * A bottleneck determines
?
How does this insight apply in real process? e roEhE

* Assume we can change the order of the tasks *|ts loestion determines

WIF buiids up! WIP builds up! i'EI:E inventory .tu”': s up
Step 1 . Step 2 . Step 3 Step 4 fn.c .FIZ.'-.._-.-:.I-: bility spreads
3.1 customer/hr 2 5 customer,/hr 1.3 customer/hr 2.7 customer/hr through the process.
Input 230999904 — ! Cutpat
IR DB Pegr) SV JU TR e el ® S {processed customers)

Step 2 | Step 1

Step 4
2 5 eustomer,h *l 3.1 customeryhr 2.7 customer/hr
Input
output
(arrivin, ] @ @ L ® @ @ @ .
(&rTiving, customers) C . 2 ~ ] iprocessed customers)

E PURDUE Mench Darspts Sehvood of Bubingss
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Change the order - What if Herbie leads?

How does this insight apply in real process?

+ Reorganize everything so the resource with the least capacity would be first in the
routings. All other resources would have gradual increases in capacity to make up
for the statistical fluctuations passed through dependency.

o Sometimes we can not do that, "The sequence of operations has to stay the
way it is” (dependent events)

Hep i | Step 2 " Step3 a Step 4
3.1 customery h 2.5 custormer/hr 1.3 customer/hr | 2.7 customer/hr

Step 3 o ep 2 E Stirp 4 . Bep 1 x
1.3 customeshr 25 customerhe 2.7 customear he A1 eustormsr b
PURDUE s S
Merch Dansits School of Bukiiess
UNIVERSITY
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Hey HERBIE: Go FASTER!

LESSON 1: Whatever the bottleneck can process in an hour determines what the
entire system can deliver in an hour.

+ Reduce the workload on the bottlensck resource.

STEP 1 STEP 2 S5TEF 3 S5TEF 4 STEP S

5 min & i 25 e 5 man & imin

Unbalanced

workload
Light Weorklosd Light Workload Heavy Warkload Lipha Warklaad Light Warkboad
[BOTTLEMECE])
STEP 1 STEP 2 STEP 3 STEP 4 STEPS
0 rmin 3 min 9 iy 8 min B min
Balanced
workload

Balanced Workipsd Balanced Workicad

Balanced Werkload Balanced Workioad

Balanced Workiced

. ted wsing Chat OPT | Dpsendll, 2024
J7 PURDUE | iisuisssotseions
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Hey HERBIE: Go FASTER!

LESSON 1: Whatever the bottleneck can process in an hour determines what the
entire system can deliver in an hour.

Ensure the bottlenseck focuses only on high-value activities that directly improve
customer service and process throughput.

Pertorm document checks, data valdation, and eror screenmg before work reaches the
hottleneck

i | o -
—F Sasice Loan Offcer Agpird ; pep— L Amared
i smmraTiae | b lpen e ——
L] f— =
B S L
f L 5
.
¥ 4 v &
i o @
Ry
@
' ] [r——

Follow-ups, emails, wvalue tasks High~alue added tasks >
Longer cyde times Faster approvals. Happy customers —t

4 PURDUE | =omasses winmm

UNIVERSITY
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Hey HERBIE: Go FASTER!

LESSONM 1: Whatever the bottleneck can process in an hour determines what the
entire system can deliver in an hour.

 |dentify tasks or customers that do not need to go through the
bottlensck. Route or resolve them outside the bottleneck

Appdcatican Apgpdicaiony AFFiRaaL
i oo | =
EE— Los=a — T _— Lo
ey 1 e
gl Lo Bk [Fr——— —_—
ﬂ [ — L e —
oo e
LA THTRCIN P
5 a4 OFRATIONS TLAM
I —_— (%)
pertonal iﬁ‘
s s @
scaimans
Camplan § High sk
g, Lo e, _— ——
ot ——
Spends time on simple. low-isk loans Botdeneck foouses on what truly needs their expertise
Less time for complex cases Better decisions, Faster approvals

UNIVERSITY

Protect the bottleneck’s time

Summary

+ Make sure bottleneck’s time is not wasted
o The bottleneck resource is idle because of breaks, meetings, or waiting for information.

o The bottleneck spends time handling incomplete applications, incorrect data, or requests
that require rework.

o The bottleneck works on low-priority or unnecessary tasks that do not contribute to
customer value or system throughput.

The bottlenack resource is idle The bottleneck spends time handling e The bottheneck warks on low-priosity
because of breaks, mestings, incomplete applications, incommect ar unnecessary tasks that do not
or waiting for infermation. data, o reguidts that require rirwark, cantribute 19 custemer value or

systam throwghput,

L Yalue Tashs

Waiting fee
ndormation,

DN CFFER BIRSSR LOAN DEFRCIR

= PURDUE  woiciis ™ v
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Goldratt’s Dice Game

Matches flow through a series of stages (bowls).
Redl the dice to determine how many matches you try to move to the next stage,

L@ G @

¥ »
bl L
L] LI
L] L]
Fou rodl a 3. You roll a 5. iow rodl a 6. Yiow rodl @ 2. Fou roll a 4.
Yious Fave enough Yor ave enough You do ot haee encugh You haee encugh ¥ou do not hawe encugh
Fass 3 matches Pass 5 matches Only 5 available. Pass 7 matches Onlly 2 avallable.
B0 Stage 2. b Stage 3. Pasxs 5 matches 1o Stage 5. Pass I mabches cut
15 Stage & al the syMtem
| HOW IT WORKS EXAMPLE FLOW (0ONE ROLIND)
« [Ench bowd - i START EHD
= represents & slage in & procea State Bl 3 Bk 5 Heolt & folt 2 Holt 4 State
= Minichis repeesent items or usits of work o o
% W
= Rl ihe doe. i. )*'. ?'_."\ /*"\ "*E }.": }
& b —_— 4 i s b A e e 3
Aot Thiall vy Sa0chae 10 Ch reloel 2R &ﬁ‘ - e = pts
o o ot b afscgh, v what you haee St
& The ganes shira hirw slabstcal Tuctustons Feetiad supdc s Paris 3 Pt & wdp & oikible Puia 2 Pais T |
reate Waiting, Bulldup, and sl Fuia 5 |

e

PURDUE it vivas @
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APP
INTAKE

SIMULATION

Commercial Underwriting Operations

CREDIT _
DOC VERIFY APPRAISAL KYC REVIEW SIGN-OFF |
Capacity. - ZELLE Capmcity. - Capmcity. - Capmcity. - b e
Quee Star. 0[] e * Qe Start: O " QueceStarnc 0 % Quews Start O o APPROVED - DESELURSED
Qe Start: O

Daily Capacity is simulated by a &-sided die. The capacity is betwesn 1 and & files per day.
Rules:
+  Every day, each stage looks al its wailing files and its capacily for thal day
+  Every day, you roll a standard G-sided die
+  The number you roll 15 your capacity tor that day (how many units you are capable of processing).
You can only move units up to your rolled capacity if you actually have that many units sitting in front of you
«  Any leftover Tiles that exceed that day's capacity get stuck and wait at that stage until the next day

75 PURDUE | st o

UNIVERSITY
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SIMULATION - Commercial Underwriting Operations

[ Link to Simulation worksheet |

Scenarno 10 Baseling (Mo Bottleneck)
Every slage’s daily capadcty is represented by a standard G-sided die (values 1-6)

Scenano 2. Middle Stage Constramt (Apprasal BN)
Due o @ shortage of cerufied real estate appraisers, Stage 3 s imited o a max capacity of 3 per day, while all other stages retain
thear normal Gsided die capadaty,

Spenano 3 First Stage Constraint (Intake BN)

An IT system glitch drops Stage 1 Document Verification to a maximum capacity of 3 files per day. Stages 2 through 5 retain full &
siled capacity

Scenario 4: Last Stage Constraint (Sign-off BN)

Thiz Senior Credit Commimes is overwhelmed, droppng their capacity down 10 .a maxi mum of 2 applicatons per day. Stages 1 through
4 rum an Tull G-siched capacty

Seenario 5 Dual Capacity Upgrade (Appraisal BN + Double KYC Capacity)

In this scenano. we expand the capacity of a non-bottleneck stage while maintalning the onginal constraint at Stage 3, wWentical 1o
Scenarno 2, we irmestigate why doubling downstream department capacity does not increase overall throughput when an upstream
bottleneck exisis. - -

E PURDUE Mench Darspts Sehvood of Bubingss
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SIMULATION - Commercial Underwriting Operations

» The bottleneck determines the system’'s maximum output (throughput).

* The location of the bottleneck determines where work starts to pile up (WIR/inventory).
»  Work-in-process accumulates in front of the bottleneck.

* |ncreasing the capacity of a non-bottleneck does not increase overall system output.

= To improve throughput, focus on increasing the bottleneck’s capacity.

EPURDUE Minch Dansits Schoo of Busness 3 a0

UNIVERSITY
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Reduce batch size

Which one is faster?

Envelope Stuffing Problem s StoryHub.io

Steps:
1- Fold the letter
2-Putit in the envelope

3-Seal it
4- Stamp

Mass Production One Piece Flow

One piece flow
= Reduces first-piece and overall production lead time The goal of minimum batch
+ Enables faster detection of quality ssues sizes is "one-piece flow”
*  Minimizes rework and waste
+  Enhances Nexibility and responsiveness

EPURDUE Wizch Darisels Schucd of Businisis AR u

UNIVERSITY

Proactive Approach

Today's non-bottleneck can become tomorrow’s bottleneck

WRONG approach: Only improve existing bottlenecks
T R

e o e e
=g T ol — T ol
E Q&
FTAEE Y ETAGE FTAGE § FUAGE 4 BTAQE S
WRANITY KFPLICATION AFFRASSAL DFFRAIAL UFITILRIZED
BETTER approach: Also improve CCRs proactively
= = = = SRk JCAPALITY
o (= b | O fr ||
o
STAEE 1 ot o CGR © ATAGE 3 STHEE & BTAGE 5
CREDITEY FEaRACITY Comel Tl il foniCd) APPRAISAL URERALCH UNTIULITED

i FeascTre ueeman]

W b
—— L__ eyt

i WP

CCRs are "almost bottlenecks.” They still have some spare capacity, but not much. They may not handle
statistical fluctuations.

CLR: Capacity Constrained Resournce

5= PURDUE  wiiiinin” T

UNIVERSITY
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Theory of Constraints Framework

+ |dentify the Constraint - Find what is holding - ﬂ N
) antify the wploit the
everything back Constraint l."znrul'f.rramr

+ Exploit the Constraint - Use bottlenecks as
efficiently as possible

+ Subordinate everything Else - Adjust all other

parts of the system to support the bottleneck
Repeat the

Subordinate

Process L
+ Elevate the Constraint - If it's still holding you i LEa
back, add more capacity \
+ Repeat the Process - Once one bottlensck is Flevate the
fixed find next one. Continuous improvement Constraint
5 |

E PURDUE Mench Darspts Sehvood of Bubingss
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Summary Slide

Do yoour resalhy ko bowy your prosisssanss aclually operale?
+  Yes, Process mining helps you uncover the reality, not just how the process is supposed 1o work.
*  You can discover rework, waste, delays, and bottlienecks using real process data
BOtenoeks are important bocagse
They set the system’s maximum throughput
+  They detemine where work-in-process (WIP) accumulates.
Think beyored local efficiensd
Increasing the capadity of a non-bottleneck does not increase overall system output

Doubling downstream department capacity does not increase overall throughput when an upstream
bonmleneck exises

Develop strategies to improve botteneck capacity and thus overall system performance
+  Increase bonleneck capacity
Reposition bomlenecks 10 reduce WIF when apgropriate

» Balanc ng e workload SMONE resources o creale smoher process Tow

E PURDUE Mench Darspts Sehvood of Bubingss

UNIVERSITY
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THANK YOU
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Data 3

The Next Chapter: Advanced Storytelling with Data

Dr. Doug Pruim
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People have mental shortcuts for interpreting visual info

Proximity Closure
- -
Similarity Continuity
- -
H —
®

Enclosure Connection

- - - -
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The Gestalt principle of Similarity connects objects that share attributes

Total Volume

250

i)
150
100
W]
Fak M Apr May lum lusl Aug Lep et N D lan Faki
{nrd ar2 Qtr3 Onrd aard
20273

Millions

wir ir &
2023 02

The Gestalt principle of Enclosure connects objects that are bound

Total Volume
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| Proximity

The Gestalt principle of proximity connects objects that close together

[ %4 The stock volume
lotal Volume ey
rebounded in 04,

Q3 saw the
greatest drop in

volume traded

| Continuity

The Gestalt principle of continuity connects objects in a line

Telsa stock velume

rebounded in 04,

lotal Volume

Q3 saw the
greatest drop in

'-.-'-C_'l. ume traged

2022 2023
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| Connection

The Gestalt principle of connection connects objects with a line

lotal Volume

March and September
had the lowest traded
volumes,

1 B9

75.19 ]

2022 2023

| Closure

The Gestalt principle of closure fills in the blanks

lotal Volume

March and September
had the lowest traded
volumes,

519
75.19 e

2022 2023
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STORYTELLING WITH

DATA: CHEESE-TIME

222 218 236 224 202 202 1899 218 235 219 19 155
152 154 155 158 163 171 167 171 166 167 162 146
148 147 149 142 132 15 166 178 162 160 188 173
168 162 143 150 163 160 1656 169 164 173 166 149
149 152 156 161 164 15 154 1683 184 159 140 138
141 15 159 166 168 179 182 188 204 207 197 188
191 183 176 110 167/ 256 265 177 233 271 206 162
175 158 174 179 168 150 1684 172 17 178 174 189
191 184 217 234 233 219 201 181 19 203 212 209
200 1858 184 176 157 140 162 198 18 1.72 163 15
152 15 145 161 188 185 191 203

SOURCE: Chesse Reporter
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The price of 40 |b. cheddar cheese blocks
hit an all-time high in October of 2020.

Jan Feb March April May June July Aug Sept Oct Nov Dec
VIiEE 222 219 236 224 202 202 199 218 235 219 195 159
152 154 155 159 163 171 167 171 166 167 162 146
148 147 149 142 132 150 166 178 162 160 188 173
169 162 143 150 163 160 166 169 184 173 166 1.49
149 152 15 161 164 156 154 163 164 159 140 1.38
141 156 159 1.66 168 179 1.82 1.88 204 207 197 1.88
191 183 176 110 167 256 265 177 233 271 205 162
175 158 174 179 168 150 164 172 176 178 174 189
191 184 217 234 233 219 201 181 195 203 212 209
200 189 184 176 157 140 162 198 185 172 163 151
152 158 145 161 188 189 191 203

WRLCE: Chesse Reporter

The price of 40 |b. cheddar cheese blocks
hit an all-time high in October of 2020.

Jan Feb March April May June July Aug Sept Oct MNov  Dec
2014 222 219 23 224 202 202 199 218 235 219 195 159
2015 152 15 18 159 163 171 167 171 166 167 162 146
2018 148 147 145 142 132 150 166 178 162 16 188 1.73
2017 169 162 143 15 163 160 166 169 164 173 166 149
2018 149 152 15 161 164 156 154 163 164 159 140 138
2019 141 156 18589 166 168 179 182 188 204 207 197 188
2020 191 183 176 110 167 FZSoRSERaN 1.77 233 EERN 205 1.62
2021 175 158 174 179 168 150 164 172 176 178 174 189
2022 191 194 237 234 233 219 201 181 19 203 212 209
2023 200 189 184 176 157 140 162 188 185 172 163 151
2024 152 158 145 161 188 189 191 203

WRLCE: Chesse Reporter
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The price of 40 Ib. cheddar cheese blocks
hit an all-time high in October of 2020.

401b. Cheddar Cheese Block Price [per [b. ]} over time

24 I o I
w0 T e e
o M e
o7 -
B R ———
2019 [
018 I IS 10
017 I 0 HEEEESSTT R
2016 L ——
01 L eee———— EE—
14 [ S HEms=— = S

mjan mFeb mMarch ®Apeil EMay ®lune ®iluly ®Aug B5ept m0cr BNoy BDec

The price of 40 |b. cheddar cheese blocks
hit an all-time high in October of 2020.

40 Ib. Cheddar Cheese Block Price (per Ib.) over time

%3.00 52711
52.50 '
L ] L ] L ]
. L
L]
52.00 ] ! ’ ' I H
i 4 L
$1.50 ! ! ! ' ¥
4 L ]
1.00 .
2 $1.10
50,50
4.
2014 2014 2016 2018 2020 2022 2024
w@lan wFeb » March April @May elune eluly ®bAug eSept @Oct eNov eDec
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The price of 40 Ib. cheddar cheese blocks
hit an all-time high in October of 2020.

40 Ib. Cheddar Cheese Block Price (per Ib.) over time
53.00

52.71
5250
52.00
5150
51.00
50.50
5-
2014 201 16 2018 2019 200 ki 022 2023 2024
mjan mFeb mMarch ®Apeil EMay ®lune ®iluly ®Aug B5ept m0cr BNoy BDec

The price of 40 Ib. cheddar cheese blocks
hit an time iahiin October of 2020.

40 Ib. Cheddar Cheese Block Price (per Ib.) over time

53.00
22.71
5250
52.00
5150
51.00
50.50
5-
2014 201 16 2018 2019 ki 2022 2023 2024
mjan wFeb mMarch = Apail May ®jJune ®luly B Aug =5epl =0T W Noy
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The price of 40 Ib. cheddar cheese blocks
hit an all-time high in October of 2020

40 |b. Cheddar Cheese Block Price (per b, ) over time

The price of 40 Ib. cheddar cheese blocks
hit an all-time high in October of 2020.

Covid Shutdown

2020
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The price of cheddar cheese blocks hit
an all-time high in October of 2020.

40 Ib. Cheddar Cheese Block Price (per |b.) over time

<500 De_jJIDED Covid
*211 chowdown

£2.50

2.00

150

1.00 10

Cowvid Apr 2020
Shutdown

The price of

40 lb. cheddar
~ cheese blocks

it an all-time
high of
E $2.71
ctober of 2020
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Price of 40 Ib. cheddar cheese blocks

March

pIGEN 222 219 236 224 202 202 139 218 235 219 195 1.59
SOl 152 154 155 159 1683 171 167 171 166 167 162 146
“hil 148 147 149 142 132 150 166 178 162 160 1.88 1.73
“ubd 169 162 143 150 163 160 166 169 164 173 166 1.49
Wil 149 152 156 161 164 156 154 163 164 159 140 1.38
GCN 141 156 159 166 168 179 182 1.8 204 207 197 188
wieGl 191 183 176 110 167 256 265 177 233 271 205 162
W 175 158 174 179 168 150 164 172 176 178 174 1.89
“lieed 191 194 217 234 233 219 201 181 195 203 212 2.09
skl 200 189 194 176 157 140 162 198 18 172 163 151

el 152 158 145 161 1838 189 181 203
SOURCE: Chesse Reporter

Write a sentence about the big takeaway of your slide
instead of just using headers

Tesla stock experienced a resurgence of trading at the start of 2023

Total Valume

M illimrs
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Tesla stock experienced a resurgence of trading at the start of 2023

Total Volume

DECLUITERING

WALKTHROUGH
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| Removing clutter makes visuals easier to understand

Clutter

2025 Costs by Department 2025 Costs by Department
" RED
Sales
Marketing

2025 Costs by Department

—

I Original
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2025 Costs by Department
5,000,000
4,000,000
3,000,000
2,000,000
1,000,000 /
a o - -
a1 274 a3 Q4
m=53l0s —e=Marketing —s=RE&D —se=Snacks

2025 Costs by Department

Millions

a1 02 L E Q4

me=53l0s —e=Marketing =—s=RE&D —e=Snacks
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2025 Costs by Department

a1

0 a3

—=53les —e=Marketing —e=RE&D =—e=Snacks

04

2025 Costs by Department

a1

02 a3
—fales ——tarketing =—R&D ——Snacks

Q4
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2025 Costs by Department

Millians

1 /

ai o 03 04
—halps =——Marketing ——R&D

2025 Costs by Department
s R&D

Sales

——  Marketing

a1 a2 az Q4
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2025 Costs by Department
5 R&D

Millions

Sales

— Marketing

a1 a2 a3z Q4

2025 Costs by Department:
Sales, Marketing, and R&D each have their own “expensive” quarters

Marketing

a2

willians
-y

Pt e

[

R&D
Sales I
0 I I I
a1 a3 a4
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Line Chart
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2

2015

The Kansas Depament
1 for Aging and Disabidity
- Senices (KDADS)
recening the Fannarships
for Success (FF3) grant
and DECCA was awarded
— Iheza funds o devalop
and implament a siatewide
prescription drug misuse
pravension strategic plan

This warkgroup frst met
in 2014, as part of Ihe
Prescription Orug Poscy
Acadarmy

JIL

KDHE was awardad
tha Prascripiicn Drug
Crardosa: Data-Driven
Pravantion Iniliative (DDPT)
cotparalive agrsamant
with tha COC 18 pravant
the escalation of the
epicid crisis in Kansas by
impreving data callestion
and anabyss, implamenting
preaventian stralegles and
developing a siaimeide
sirasegie plan,

2017

KDADS recaived the Siate
Targeted Responsa o the
Opiokd Crisis (STR) grant,
which is primaniy focusad
on OUD prevention and
Ireabmant.

KIDHE and o than 40
parinirs compiated thi
Hansas Prascriplon I'_'ln..g
and Opioid Misuses and
Crwardads Stratagic Plan

2019

Tha first annual repodt of
the Kansas Freschotion
Drug and Opeoid Misuses
and Cverdose Strategic
Flan was released.
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Key Takeaways

Know your point (clear messages)

and
make it easy for your audience to understand

(clean visuals)
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Story Order Options

Choosing the right path based on your audience

Stories can
be ordered In
a variety of
ways based
onh your
audience and
the situation.
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Standard story:
Once upon a time...
Unfortunately ...
Here's what we did...
Finally, we won.

Audience:
People who don't know
the context

Interested clients,

End

A

Middie Beginning

Downstream workers, investors
Beginning Middie End
, The BLUF
U pstream (bottom line up front)

Here's the deal...
Here's our rationale...
Here's the problem it solves.

Audience:
People who already know
the context, limited time

CEOs, bosses, higher ups,
people who don't have
time for "stories”

178
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Cross-stream

The Record Scratch

As you're aware, we've
been...

Which is why we need...
Remember why we started.

Audience:
People who already know
the journey

Middle End Beginning

Team members, partners,
co-workers, fellow
travelers

Cross-stream

Half-time Speech

It was a tough first half...
Remember why we started...
Which is why we need...

Audience:
People who already know
the journey

Middle Beginning End

Team members, partners,
co-workers, fellow
travelers who might need
some motivation
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Upstream

The “Calling in a Favor”
Here's what we need...
Remember, you said...
Here's our rationale.

Audience:
People who already know
the context, limited time

Important people who
need a gentle reminder or
perhaps a little bit of a
guilt trip; parents

3
A

End Beginning Middle

Downstream

“Don’t be anxious” story:
Once upon a time...
Unfortunately...

Don't worry, we won.
Here's how it happened...

Audience:

People who don't know
the context but are
worried about the
outcome

Nervous clients, workers,
potential investors

Beginning End

Middle

180
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Upstream

Cross-stream

Downstream

N

(L

8®

What’s your story?
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Intelligent
prompts
guide the Al to
better results

Role
Audience

Purpose

Criteria

Constraints

Examples

Options

What role should the Al play?
Who is your audience?

What is your goal?

What must be included?

What are the parameters?
(Tone, length, medium, etc.)

What is your desired style?

How many options would you
like to see?

182
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Process 1

Process Thinking: Emerging Process Theory

Dr. Pat Brunese
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P1: PROCESS THINKING:

EMERGING PROCESS THEORY

LEARNING OBJECTIVES

P1: Process Thinking — Emerging Process Theory

Explare key elemeants of process thinking and analysis whike considenng
recent advances in technology and how they are reshaping modern
organizational workflows

Understand key process analysis principles

Understand limits to process improvement based on typical performance

MEasures.

Frame emerging technology in terms of potential for process

Improvement

g =) PURDUE

UNIVERSITY
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Part1:

A process is an inter-related series of actions
(activities, operations) needed to produce an object
according to some objective (goal).

E PURDUE Mite Daniels Schesl ol Busingss il tn 3

UNIVERSITY

Systems and Processes

Processes involve Transformation

| Inputs |—P =) | Outputs

I Products (Good,
Materials,

| . Bad).
b . Energy, etc. ™ - S Information,
— -~ = _ Service, etc, "
- -.-"’z \ & '\\-\--
\--.____\_ . -
E PURDUE | et ounet schoctof usiosss ' i
UNIVERSITY
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States, Activities, and Transitions

Key Definitions
Activity; Transformation

State: The status of an input action in between two states
undergoing transformation R
: . “Check
/ r Ticket”

M \ _’ Transformation types:

Alﬁ

+ Physical
* Location
_J « Exchange
+ Storage
— = Physiclogical
Transition: {Input state, | 52 Check Sl
activity. output state} . Ticket, s,
E PURDUE | i ounies schact ot pusionss I ’
UNIVERSITY

States, Activities, and Transitions

Diving Deeper

Queue Server
Arrivals ———— |'_? . ) { | . s Dgpartures
Customer/Entity
E PURDUE | i ounies schact ot pusionss I ¢
UNIVERSITY
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Experiencing Processes

Small group discussion

[ What do you notice when you are in a process?
As the customer? As the server?

What terms/mefrics would you use to describe the process?

E PURDUE Mite Danieds Scheol of Busingis

UNIVERSITY

Experiencing Processes

Small group discussion

[ What do you notice when you are in a process?
As the customer? As the server?

What terms/mefrics would you use to describe the process?

+ Maister's Two Laws of Service
+  Satisfaction = Perception - Expectation = 5=F - E
* |t's hard o |‘:Iﬂ5-' nn:nn-up ball

E PURDUE Mite Danieds Scheol of Busingis
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Part 2

Thinking about measurement of process
performance will provide significant insights into
how emerging technology can contribute to
improvement.

EPURDUE Mitch Danlels Sctes ol Business 122 @

UNIVERSITY

Key Process Measurements

Three Primary Metrics

Work-in-Process (WIP) The number of items currently in the process

e | Throughput (TH): The
....... [ e sy rate at which the
i ! process produces

' o 5 . outputs
— = : 'YYYY

o0 ®
8 units/day

E Cycle Time (CT). Time o
from input entering
the process step to
output delivered to
next step

E PURDUE Mitch Daniels Scheol of Busingss =

UNIVERSITY
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Key Measures of Success

Easy to measure, hard to use well

= Efficiency: Process effort compared with resources required.
* In other words, being efficient means we are using the minimal
resources to achieve the required outputs
= Ltilization: How much something produces compared with its capacity.

= Capacity is an upper-limit on the throughput of a process

fripul Rate Lo Process

» Useful representation: Utilization = =
Sermies Rate |‘.‘l_,’ Process

E PURDUE Mitch Danticls Schaol o Busingis s 1
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Hypothetical Case (1)

Management by utilization. Or everyone should be busy!

= Consider a multi-step process where each process operates at a different
(flow) rate.

5/hour 3/ hour &/hour

Let's assume that we have regular arrivals to the process (at least 5-6 per
hour). Process steps can accumulate inventory (WIF).

What are vou likely to see?
What would happen if the process manager were to have utilization as a key
Process success metric?

E PURDUE Mitch Danticls Schaol o Busingis s L=
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Hypothetical Case (2

Management by utilization. Or everyone should be busy!

= Consider a multi-step prosess where e rh Process operates at a different

(flow) rate. .t :
e Bottleneck! -
5/hour 3/hour &/hour

Let's assume that we have regular arrivals to the process (at least 5-6 per
hour). Process steps can accumulate inventory (WIF).

What are vou likely to see?
What would happen if the process manager were to have utilization as a key
Process success metric?

E PURDUE Mitch Danieds Scheol ol Busitstss ' 13
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Little's Law

Key process law

Work-in-Process = Throughput Rate x Cycle Time
WIP=TH x CT

Alternatively,

Avg. Objects in Process = Arrival Rate x Avg. Waiting Time in Process
L=AxW

= Provides practical limits on process performance
* Processing need not be FCFS
+ Holds for any system with inputs and outputs
+ |n steady state, process input rate = output rate

E PURDUE Mitch Danieds Scheol ol Busitstss ' 14
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Level of Service Tradeoffs

Achieving high performance is not straightforward

- s f
-
¥ 3
- / H
Z 1]
&5 _ N

Level of service Lewel of service
. i i VT 0 F— ST
.| Minimize E(TC) = E(5C) + E(WLT)
; Sum of costs
: H
i £

-

Cost of servboe per amival
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Part3

Performance is also limited by variability, which
shows up in numerous ways, and has limited
options for mitigation.

@PURDUE Mitcs Daniels Scheal of Businass 122 10
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Variability

Why is variability important?

Input Rate to Process
Service Rate of Process

= Recall, Utilization =

F

What happens to a process when work arrives like (A)? (B)?
First, assume a constant service rate.
Mow, assume a variable service rate.

A @ o L @ o @ ®

(B -o-o-o 09 o o000

E PURDUE Mite Danieds Scheol of Busingis
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Key implications of variability

Utilization and the Monlinear Cost of Overload

= As a3 resource approaches 100% utilization, cyvcle time approaches infinity

= nonlinearlky.
= Feature. not a bug

= Mismatch between supply and demand within a process must be
buffered
¢ Inwventory. Holding WIP prevents blocking and starvation
+ Capacity. Holding exlra resources allows for scale when demand spikes

» Time: Make downstream customers wait

Within vour processes (and functional area), how do you address the mismatch
between demand and supply (resources)?

E PURDUE Mite Danieds Scheol of Busingis
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Part4

Part 4: Technology Levers

Understanding the primary process parameter(s)
emerging technology addresses is the key to
principled investment and sustainable process
improvement.

EPURDUE Mitcs Daniels Scheal of Businass 2 1
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Thinking in Revolutions

Each Industrial Revolution Replaces a Different Type of Work

= Each industrial revolution has been defined by the type of human work it displaced

» 1.0—5team (~1760s). Physical and manual labor.

= 20— Electricity (~1870s). Mechanical and technical labor.

» 3.0 — Computers (~1960s). Administrative and skilled technical work — ERP. workflow
systems, early robaots.

* 40— IloT/CPS (~2010s). Routine intellectual work — data analysis. process
monitoring, scheduling optimization.

» 50— Generative Al (~2020s). Managerial intellectual work — synthesis, drafting,
scenario analysis, human-Al collaboration,

= 6.0 — Agentic Al (~2025+). Supervisory intellectual work — reasoning, autonomous
decision-making. cross-system orchestration.

E PURDUE Mitch Daniels Scheol of Busingss =
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Industry 4.0 Technology

Scaling data

= (Mear) Realtime visibility: 10T and dashboards let organizations see WIF
and CT live,

‘Hard™ Examples: Sensors, Internet of Things
+ T30 Examples Digital simulation and Maching Learning algonthms

* “Mixed” BExamples: Digital Twins and Process Mining
= Primary lever; Demand variability reduction and bottleneck identification.

» Simple case: Add sensors to an object being processed

Case Ackivity Respurce | Timestamp

w0001 | start_Proc | P_Step_1 | B/25/26 0130
End_Pres | P_Step_1 | B/25/26 0215

| o002 |

E PURDUE Mitch Danticls Schaol o Busingis s 1
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Industry 5.0 Technology

Technology + Human Scaling

= Reshapes usage of Industry 4.0 technologies

* Human-Machine Integration: Virtual and Augmented Reality, cobots, health-monitoring
devices

« “Hard™ Examples. Biosensors
= “Soft” Examples: Artificial Intelligence (LLM)

= “Mixed” Examples: Augmented Reality vision systems for training human labar

* Primary lever: Primarily reduces service time variability and augments effective
bottleneck capacity (i.e.. increased flexibility)

' How has engagement with Al adapted your work from a process improvement lens?
What do yvou see as the next step?

E PURDUE Mite Danieds Scheol of Busingis I B
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Industry 6.0 Technology

Fully-Integrated Scaling

Fullscale integration of agentic Al into arganizations

« Coordination within and across runctions to reframe local optimization and
Elobal oplimization
« Co-development and participatory decsion making with human labor and
decision makers - enabling sequential decision making at scale
= Frimary lever. Ecosystem-level analysis and emergent dynamic
adaptation that addresses supply and demand side variability.

How has engagement with Al adapted your work from a process improvement lens?
What do you see as the next step?

L0
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Small group Discussion

Sample Service Process

.'/ \'-c-
L' Y
—_— Hesolved

How do you envision Al being fully integrated into this
process such that a received case is handled with high
quality (satisfaction) while maximizing human labor
| potential and benefiting the company?

Mot Resolved

.*
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Process 2

Process Thinking: Executive Leadership of Process & Process
Owners

Dr. Pat Brunese
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P2: PROCESS THINKING:

EXECUTIVE LEADERSHIP OF PROCESS &

PROCESS OWNERS

Dr. Patrick Brunese
(Formerly) Edwardson School of Industrial
Engineering

Global Operations Executive
Program

LEARNING OBJECTIVES

Executive Leadership of Process & Process Owners

Learn practical strategies for influencing and guiding process owners
aoross funclional boundaries

Think more broadly about how process changes can be implemented
more bmoadly up and downstream mom the process owner
Understand tha hanzontal impact of process improvemant and
optimization

Practice process interrogation, without intimmidation, from the

parspective of upstirsanm and downstream affacts

g =) PURDUE
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Setting the Stage

Process Change (Improvement) Redux (OEP 1.0, Session 1.3)

Conlinugus = PFrocess improvement requires a long
1 improvement ;
E; Intarvantion {5-curve) VIiew
< « Organizational change is always large
E scale
E e » Top-Down « Bottome-Up
o [haiding th gains)

" |mpediments to change and
sustained improvement
Bt s + Initiative fatigue
/ « Tools, tools, Looks
o (};Imr:-ter:m Metncs
* Dogmas

W

Time

E PURDUE Miteh Daniels Scheol of Busingss il 00 3
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Assessing Processes In Organizations

Interconnected processes = Many process owners = Limited Authority

Functional Boundaries

r g ! g
| :
| 5 5 [

* Progesses may span functional boundaries - suppliers/customers inside and outside
. .n.urnnrn}- to Cl‘lal'lgl'-?- will not IIkF.'I}' have same Span

» Success/Performance Metrics do not automatically align across functional boundaries

* Whal matlers most may not be consistent across process owners

E PURDUE Miteh Danieds Scheol ol Busimtss Wi/ 4
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Simple Change Perspectives

Pulling together different views y
\mf DAL
\ "// ‘_-_? .HII\ I \\:I'

x,\/l_.-

(
I""" Change = I
f.' '| .-'K | \".

process changa?
How do you gain acceptance
and commitment?

E PURDUE Mitch Daniels Scheol of Business B 122028 5
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A simple organizational model

Organizational transformation Process

Outputs

E PURDUE Nitchs Daniels Scheol of Businss e &
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What can we change?

Congruence between the four key elements

Change effectiveness depends on congruence among
all four elements — naot quality of any single one in
isolation.

Task: The work to be done and critical characteristics

People: Skills. needs, expectations of those performing the wark.

Formal Organization: Strugtures, processes, roles, reward systems.,

Informal Organization: Emergent norms, power relationships, communication
patterns.

When you led a process change initiative which of these key elements has become
misaligned (incongruent)?

E PURDUE Mite Danieds Scheol of Busingis . !
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Change Readiness

Movement requires multiple things to be true simultaneously

C = (abd) > x

C=Change

a = Level of dissatisfaction with status quo

b = Clear or Understood desired state (if change were successful)
= g = Awareness of practical first steps toward desired state

x = "Cost” of changing

E PURDUE Mite Danieds Scheol of Busingis . .
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Where are we?

Putting together the threads so far...

= Effective process (continuous) improvement requires significant and sustained effort

» Spanning organizational boundaries means that process improvement necessarily
involves many stakeholders - upstream, inside, and downstream from the process
itself

* Process change requires addressing the Task (work), People, and Formal and Infarmal
Structures

= Willingness to change requires dissatisfaction, vision, good starting pointis), and
understanding of costs to maintaining the status quo 5

E PURDUE Mite Danieds Scheol of Busingis I ’
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Process Owner’s World

Interrogating processes to facilitate change

Current State # . Desired (Future) State
T
'. ". '. [‘lt,\gx.../ . . ‘ . i

o T

» Sensed need for change comes from many Sources
« Performance (process measures, KPIs, success measures)
« Environmental change (business chimate, strategy, technological change, etc.)

= ‘What to change? How to change?

.o s

‘ From your experience, where should we begin? Why?

E PURDUE Mitch Danticls Schaol o Busingis s i
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Process Interrogation Framework

Looking forward and backward - Prospective Questions

*  Suppliers (Upstream Processes):
* What does this process receive from upstream processes?
+ What is changing for the upstream processes/suppliers?
+ How does the proposed change affect what upstream processas need Lo provide?
= What is the cost (time, effort, rework) imposed on upstream process owners?

*  Customers (Downstream Processes):
«  What does this process deliver downstream?
* What is changing for the downstream processes/customears?
* How does the change alter what downstream processes receive?
+ What is the cost (time, effort, rework) imposed on downstream process ownersy

E PURDUE Mitch Danieds Scheol ol Busitstss ' 1
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Process Interrogation Framework

Looking inward - Prospective Questions

* People & Roles:

* Who performs work that touches this process?
« Whose role changes, and how?
* How will perceived change impact attitudes of people within the process?

= Melncs & Incenlives:
+ How does the change impact metrnics (you report, reported to you)?
« How does change impact current incentive structure?
< Will new incentives be needed Lo Tacilitate change?

= Informal Dynamics:
+ Who stands to gain/lose power?
How will change influgnce warking norms?

E PURDUE Mitch Danieds Scheol ol Busitstss ' 2
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Applying the Framework

Activity (Individual or Group)

= Task: Apply the five-area framework to a real process improvement challenge from your
organization.

+ Step 1: Select one process improvement challenge that:
+ You are currently leading. or
* You were a parl of or
= You would like to lead

« Step 2: Work through the five areas of inguiry — one area at a time.
+ Usethe framework as a structure, not a checklst

+ Step 3: |ldentify the area you feel/felt is the weakest — where do/did you have the
least clarity?

E PURDUE Mitch Daniels Scheol of Business ! 13
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Debrief: What Did You Find?

Which of the five areas produced the most useful — or most
uncomfortable — insight?

* What gap did you surface that you had not previously named?

= ‘Where is the incongruence between the four elements (Task, People, Informal and
Farmal Structures)

= Which stakeholder group appears most critical to address hrst — and why?

55 PURDUE | uua s s | )
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Building change

Establishing dissatisfaction and desired state

= Problem Finding vs. Problem Solving
+ s there a cnss? s there an opportunity?
Approprate framing matters most
«  Consider the possible implementation of a new analylics ool
Which s better? Why?
« “This [change] will help make etter decisions for you”
+ “This [change] will help you make decisions fasters”

= PFitching change isn't top-down
+ Invite stakeholders in as collaborators - pegple support what they help create
* Multiple perspectives achieve at least three things
+ Clarity on problem statement - ~“Success looks like..” (in common terms)
+  Surfaces value proposibions (or costs thal matter)
Establishes usability requirements

E PURDUE Wit Daniids Schaol of Busingss L 15
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Building change

Practical first steps

* |mplementation from "Day One”
Engaging in co-creation allows stakeholders to defing how their work might change up front
+ What 15 the story?
« Humanize the change rocess
«  Defines current state and fulure state
» Small pilots or expenments
Especially where work involves discretion

» Commitment devices
+ Create opportunities to engage
« [Design and implement rewards for changing

55 PURDUE | uua s s |
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THANK YOU

Dr. Patrick Brunese
pbrunese@gmail.com

Assessing Authority

Local optimization # Global optimization

» Qrganization seeks Global Optimization

+ Strategic metrics (measures of success) aligned to end customers

* Functional Units seek Local Optimization
+ Operational and/or Tactical metrics aligned to process(es) performance

* Process changes propagate nonlinearly given organizational complexity
+ Handoff failures between processes due to mismatched capabilities

« Alignment failures between processes due to metric mismatches

* ‘Where do you see this pattern in your work?

E PURDUE Mitch Daniels Scheol of Busingss “t
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Structure Matters

Organization Design Controls Influence

® e o o o
o
o o o o
o o
e o o o
® ® © o o P S —
o
E FH\ER‘T]TE Mitch Daniels Scheol of Busingss I =

Structure Matters

Organization Design Controls Influence

O
@ ® & O
E FH\ERIT]TE Mite Danieds Scheol of Busingis I =
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Start With Why: The Stakeholder’s Perspective

People do not resist change. They resist being changed. The
difference is whose values the change serves.

*  Simon Sinek's insight: people are moved by purpose, not by logic alone. Start with
'\.'.'i'ly' the ﬂhﬂl'lgl:! matters — in their terms

= The e leaders frame process change as a technical improvement.
Stakeholders experience it as dismuption

= The reframe: for each stakenolder group, answer "Why does this change serve
wour interests?” before asking 1or copperation.

E PURDUE Mitch Danticls Schaol o Busingis s 1
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Process 3

Client Focused Process Design: Human-Centered Design
Thinking

Mrs. Jennifer Christie
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INNOVATIVE PROBLEM
SOLVING FOR
LEADERS

LEADING INNOVATION WITH CLIENT-FOCUS

LEARNING OBJECTIVES

Innovative Problem-Solving for Leaders

Discover mathods for innovative thinking and apply the in a group
exercise, Understand your strenglhs and wedknesses as an mnovation
leader and how best 1o lead and support a team to produce client-
focused innovative results

Explore your role and the behaviors that support innovation as a leader

Understand the role of the customer voice and how to capture critical to
sabisfaction critena i:" Process (1('\.I}"_r':

Apply Triz and benchmarking strategies to innovative problem-solving

Understand the key attributes for innovative sucoess

g =) PURDUE

UNIVERSITY
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INTRODUCTIONS

* Name

» What you do at your job

* What problem have you recently solved?
* How did you solve it?

S PURDUE s

UNIVEREITY  Bmb

SUCCESSFUL EXAMPLES

I I'I Eta Ca I't Solved the problem of inconvenient shopping for busy shoppers or those withoul a car while keeping
prices competitive. Founded 2012, Currently worth $39 Billion, Continues to evolve

ADD|€' Constantly innovating from computer 1o ipod o iphones and other parsonal devices. . incorporation of Al
Without sacnficing secunty and trust. Founded 1976, Currently worth $3 Tnllion.  The Apple 1 computer sold for $667.

Fair Oaks!
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UNSUCCESSFUL EXAMPLES

* WeWork

* Kodak

* Circuit City

* BlockBuster

/—
7 252 BURDUE | e,

WHAT DID THE
SUCCESSES
HAVE IN
COMMON?

UUUUUUUUUUU o
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THE VOICE OF THE CUSTOMER!

« [ you know what your customer really wants?
= Do you Know who your customer is?

+ How can you gather the “voice of the customer?”
* Interviews
« Surveys
» Feedback
* What else?

7
EPURDUE Mooy
UNIVERSITY
+ Not all customer expectations are equally important ThE Kanﬂ' Mﬂ'dE‘I

* Must Be characteristics are -
taken for granted - unless they
are absent!

g E- ) !‘.-1nr‘f.‘l?‘lmﬂnr

* Customers typically focus on g R (Satsfier)
More is Better characteristics. z .

- Delighters are generally not £ /_
mentioned, since the 3 B ool
customers are not dissatisfied
with their absence.

u-suhrmm-.'!" — —
Presence of the Characteristic
]
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KANO EXAMPLE

Output Must Be More is Better Delighters

Accomplished per - Wait less than 10
tment starts

the SOP with no Eﬁﬁ;"e SRS minutes for walk-in

harm to the patient appointment

Immunization Correct labeling and Caring manner of Child-friendly
received at clinic ~ handling nurse environment

Snacks and drinks

Experienced trained Parking close to available

nurses building

Accurately filed in

CHIRP Patient comfort level

' 9 PURDUE | st
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HOW DO WE THINK?

Analogous , Analogous
standad problem standaed solution

My problem My solution

10
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TRIZ APPROACH

General General
problem Solution

Specific Specific
problem Solution

11

INNOVATION
VS
PROBLEMS SOLVING

Problem Solving Innovation

Solve for now Extend thinking to
something new

Let’s list some differences
together.
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PSYCHOLOGICALLY CONSTRAINED

APPROACH -
\ /g
d

4
=

14
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FE-*F;-I:':]':E‘;@ IDEA
PSYCHOLOGICAL

INERTIA

~ Inability to go
beyond the current
realm of knowledge
by the individual by
the group
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A FUNDAMENTALLY DIFFERENT APPROACH

PRIZM OF TRIZ — o
ANALYTICAL TOOLS

C — ANALOGOUS
2| 2| SOLUTIONS
/

o - L

15 MY PROBLEM

257 EURDUE |,

Without a method, we lean on the following for
“innovation” ....

Trial and Error

Brainstorming

Past Experiences

Psychologically Dependent Ideas

© B @ (S
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TRIZ = THEORY OF INVENTIVE e
PROBLEM SOLVING ViadimirPetrav

~ Systematic, scientific approach to
innovation

» Repeatable and reliable TRIZ. Thef‘:}ry

| | of Inventive

» Moves away from trial-and-error Problem Sﬂlving
» Accesses and adds to body of Level 1

inventive knowledge
~ Overcomes psychological inertia

" S PURDUE e

UNIVERSITY

GEN RICH ALTSHULLER

Was a young inventor, he began developing TRIZ in 1946 while
warkmg in the Soviet Navy initiating invention proposals for the
patent office.

» He realized that a problem requires an inventive solution if
there are technical contradictions

» He was imprisoned for letters sent to Stalin and newspapers
about erroneous Soviet government decisions. After Stalin died.
he was freed under Khrushchey.

+» Earned his living under penname H. Altov writing science fiction
books.

# First paper published 1956

~ Shifted from technical TRIZ to creativity and even developed a
version of TRIZ for school children.

& - After the Cold War. TRIZ was shared with other countries. 15 Oclober 1926 - 24 September 1998

218
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ALTSHULLER STUDIED 200,000 PATENTS

A rare scientific discovery or pioneering invention of
Level 5 I(‘l% essentially a new system
New generation principle to perform primary
LEVE | 4 functions. Solution found in science.
Level 3 RERE
Minor improvements, by methods within the industry
0y Usually with soeme compromise
Level 2
Routine design problems solved by methods well
L&VE' ] 450‘5 known within the specialty. No invention needed

Fundamental improvements by metheds known cutside the
industry. Contradictions resolved

g S PURDUE | seaom
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95% OF THE SOLUTIONS HAD BEEN SOLVED
BEFORE!

Degree of

Leve | Inventiveness % Source of Knowledge # of solutions
1 |Apparent solution 45% | Personal knowledge 10
2 [ Minor improvement ey (WA L 100

company
3 |Major improvement 18% Enawledge Il 1000
|industry .

| [ I
4 | New concept 7 e SRS S 100,000
industry

. Discovery 1% | Al that is knowable 1,000,000
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ALTSHULLER FOUND

» True innovation strived to overcome
contradictions.

» Contradictions between opposing
forces like...

“+ Faster with sacrificing Quality

<+ More Accurate without more
Complexity

<+ Greater Utility without more Cost

~ §57 PURDUE ~

UNIVERSITY Eoon

ALTSHULLER FOUND ....

that most inventions seemed to have

S|m|Iar patterns (40 of them!)

Patterns used in resolving the contradictions.

............
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40 INVENTIVE
PRINCIPLES

» Generic principles can provide solutions to
specific problems by the means of analogical

thinking

+ As far as we know there are only 40 ways to solve

a contradiction

* Knowing this provides an excellent means of

focusing brainstorm activities

www.triz4o.com

' 9 PURDUE | st
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By Genrich Altshuller

i 5 g R B

40 Principles

EXTENDED EDITION

Mo sl writly. ee————y by Phgns W larka, §
e bl st 15§ it s ot pd v

vl el el ‘v L ey ok sl i Bk

' 9 PURDUE | st
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40 INVENTIVE PRINCIPLES

1.SEGMENTATION

2. TAKEOUT

3.LOCAL QUALITY

4 ASYMMETRY

5.MERGING
6.UNIVERSALITY

7.NESTED DOLL
S.ANTI-WEIGHT
9.PRELIMINARY ANTI-ACTION
10.PRELIMINARY ACTION

11 BEFOREHAND CUSHIONING

12 EQUIPOTENTIALITY

13.0THER WAY ROUND

14 SPHEROIDALITY

15 VARIABILITY or DYNAMICISM

15 PARTIAL or EXCESSIVE ACTION
17 ANOTHER DIMENSION

15 MECHANICAL VIBRATIONS

19 PERIODIC ACTIONS
20.CONTINUITY OF USEFUL ACTION
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Z PYRDVE v
40 INVENTIVE PRINCIPLES CONT.

21."SKIP" 30. FLEXIBLE SHELLS and THIN FILMS

22 BLESSING IN DISGUISE 21 POROUS MATERIALS

23 FEEDBACK 32, CHANGE OF COLOR

24 INTERMEDIARY 22, HOMOGENEITY

25 SELF-5ERVICE 34. DISCARD and RECOVER

26.COPYING 35 CHANGE PHYSICAL or CHEMICAL PARAMETERS
27 SERVICE LIFE - CHEAP/SHORT V5. 2E. PHASE TRAMNSITIONS

EXPENSIVE/LONG 27. THERMAL EXPANSION

2E.MECHANICS SUBSTITUTION 38 STROMNG OXIDANTS

29 PNEUMATIC OR HYDRAULIC CONSTRUCTIONS 39 INERT ATMOSPHERE

40. COMPOSITE MATERIALS

ra
ta

S PURDUE  toeers
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LAW OF INCREASING IDEALITY...
Net Utility divided by Harmfulness

Ideality = —

The faster you get there the more inventive you are!

The evolution of the mechanical spring-driven watch into the
electronic quartz crystal watch
is an example of moving towards ideality.
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IDEALITY

+ All benefit, no cost, no harm. /_‘

S PURDUE  toeers
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Ideality = "Value' = Benefits ol GEM
Cost + Harm
T GER
= Try stating the Ideal Final Result (IFR) as “itself.” _— .
EXAMPLES: Figure 3: The Fundamental Bynaies OF Sysean Evoltin

The data enters itself.
The grass mows itself

The data keeps itself complete, accurate, and current.

IDENTIFY THE CONTRADICTIONS

S PURDUE  toeers
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Gets better as

Mot harmed

'. | ‘ |

BENEFIT COST / HARM
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RESOLVE CONTRADICTIONS

7 P BURDUE | mwe..,

* Find the applicable principles from the 40 Principles.
* How can you achieve the Ideality?

* How can you use your resources?

* Consider even the wildest ideas!

* Use models.

29

R —
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RESOURCES

* Everything in the system is a
resource (even the harmful
things)

* The best solutions will come from
knowing about all the resources

Identify everything in and around the system!

30
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BENCHMARKING

= Look outside

*Your industry
* To nature and science

~How is your general problem solved?

EXAMPLES:
*  Burdock burrs used to discover Velcro
*  Humpback whale flippers inspired wind turbine shape
* Termite mounds to design architecture without air
conditioning in Africa
* Ant colonies inspire logistics and gqueuing
31
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ROADMAP TO INNOVATIVE IDEAS

NO
T -"".K""s.
I F ,-f 'x.‘k
Define | Ideal Final Analyze ;;P:"“”‘:l@ " solution -
Problem | Resutt (IFR) problem = el ~_ 7 -
Ideas . -
| \H\-\-\_" _,.-"'-"
YES
Continuous o Test solutions
Improvement
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DATA AND PILOTS

Typically, when we . Durir!g a qilut stud;i.r, we seek to cnnﬁn:n our
are ready to institute solutions in a relatively controlled setting.

» Pilot studies are performed on a smaller scale (e.g.
a Chang_e- we one shift, short period of time, a specific
execute a pilot study. BT T8

_ * Did you meet the customer specifications?
UKo 1= RioNelolalildaa B * Is it sustainable?

your idea works. + Affordable?
* Scalable?

33
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YOUR TURN - TEAM COMPETITION!

* |In teams, you will set out to improve -
one of the following and present your —
results:

A. HKetchup bottle that dispenses all
ketchup and has no “ketchup
water.”

B. Efficient archival of 600,000
historical paper documents that
are rapidly degrading.

C. Crowded café at lunch time that
suffers from noisy overcrowded
atmosphere and customer
complaints

34
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WHAT DID YOU LEARN?

Is innovation easy?

Did everyone contribute?
What was your role?

Did one or two people talk most?

S PURDUE s

UNIVERSITY

LEADER SELF ASSESSMENT

[ Satf-Auiseiment: Insevative Lesdenhis

Complete the

et et i assessment. Be

L ety s brutally honest with

- " . (== yourself to get the most
L Vg iy ot 0 oy o o e e ' out of it.

.0 e 10 Iying el Stw aperoaihes, b if they inveter serme kv ol rish

Beiwely Lt Foecisach from Fey Dabm dnd olh SLILSROlcrt B iFgrows Ouf P0G
& nambrate Dilare bi 58 SE0SrEunty fer laarming had growth
_% laflocate e snd rescunces flor sxparimastation and lsnovetion
. 1 premate o cultung whang everyone's ke and peripctien e velued
am willing b challenge T Mabus quo snd quevhion Ssacionsl methodh
B Iuupport sndirves! s prodessonal developmast apportunities. for my team
1 e Bwnly Lt Bl Ao 1chAlagin Sad Racly That £55 sahlass tur Wit
10, | collaborate with other lasders oz fter 3 culturs of knnoration scroa the organliatios.

L. 1 apan b receiving eediack and Kies from ol Revels of e orpanicaton.
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SCORING

SCORING:

» Remember, for each item, assign a score between 1 through 5
(1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree)

» You can manually calculate your total score by adding the scores of all 20 items together,
for a range of 20-100

37
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90-100: Excellent level of effectiveness as an innovative leader

B0-89: Good level of effectivenass as an innovative leader

70-79; Average level of effectiveness as an innovative leader

60-69: Low level of effectiveness as an innovative leader

Below 60: Improvement needed as an innovative leader

RESULTS

.- & & & @

= A high score indicates that you exhibit strong innovative leadership qualities and practices, You
actively encourage and support your team in embracing new ideas, taking risks, and thinking
creatively. Your open-mindedness, adaptability, and willingness to learn from failures inspire those
around you to push the boundaries and explore new possibilities.

* A moderate score suggests that you are om the right track to being an innovative leader, but there
are areas where you can further excel. You demonstrate an awareness of the importance of
creativity and change, and you are taking steps to encourage innovative thinking within your team.
Continue to develop your skills in promoting a culture of experimentation, and actively seek
feedback from your team to identify areas for improvement. Consider seeking mentorship or
training opportunities to develop your innovative thinking and leadership capabilities,

+ A low score indicates that you have room for growth in becoming a more innovative leader.
Embrace the significance of fostering a culture of innovation and creativity within your organization.
Take proactive steps to encourage idea generation, risk-taking, and continuous learning among your
team. Seek guidance and resources to help you develop the skills and mindset necessary for
innovative leadership. With dedication and a willingness to adapt, you can grow into a more
innovative leader and drive positive change within your organization.
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QUALITIES OF EFFECTIVE INNOVATION LEADERS

* Authenticity: inspire trust

+ Servant Leadership: putting collective good
above personal ambitions (getting out of

the way) Authentic Servant

+ Growth Oriented: embracing mistakes as
stepping stones

* Innovative Mindset: open to new
approaches and risk-taking

*Four qualities according to UC Berkeley ExecEd,

39
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AUTHENTICITY

How can you tell if someone is authentic?

» Self-awareness
» Genuine

» Transparent

* Ethical

What does this inspire?

40
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SERVANT LEADERSHIP

Who was the best leader you’ve had? Why?
* Facilitators '
» Supportive
* Empowerment
* Listeners
* Build Communities

What else?

41
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GROWTH ORIENTED

How would this feel to work in this environment?

* Resilient, even in the face of
failure

* Receptive to feedback

* Champions continuous learning
and improvement

* Embraces challenges
* Delegates

* Open to new ideas
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INNOVATIVE MINDSET

How does this shape your approach to problem-solving, to teams?
* Visionary
* Tolerance for ambiguity
* Curious
* Collaborative
* Customer-centric
* Persuasive
* Calculated-risk tolerance

~ §57 PURDUE ~

UNIVERSITY Eoon

THE ROLE OF LEADERSHIP IN INNOVATION

« Sets the Tone

« Creates an environment where
innovative ideas happen

* Provide clear vision

* Catalysts for transformation
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Process 4

Being a Process Executive: Tactical Management of Process
Owners

Mr. Mike Hyzy
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Handouts Provided
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Operations Foundry

Participant Packet

Mat Trampski
Dr. Jim Stratton
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Process Interrogation Foundry Exercise

A 3-day learning exercise to equip leaders with the capability to critically interrogate the processes
within their organizations

TBD — Purdue Faculty Operations Leaders 3 = 1-hgwr sessions + report oul

Executive Directive

You are a senior executive responsible for multiple client-facing processes and Process Owners. In this

Foundry exercise, you are interrogating the “Onboard and Maintain Accounts and Associated Data —
Banking” process using Tactical Management Tools and Techniques and g standard Process Pack as

your evidence base,

Your task ts to identify the key questions you would ask the Process Owner to gain real insight into
process design, controls, performance, and efficiency, and to form your own executive view on what
should change. Using only the artifacts provided, you are expected to surface weaknesses, challenge

gaps or inconsistencies, and propose practical improvement actions you would seek to agree,

Disclaimer = The process details used in this exercise have been modified and are not a true representation of the process on
which the exercise is basad
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Why Process Interrogation

Expcutives are accountable for processes they rarely observe at ground
level, When leaders cannot ask pointed, evidence-based questions of
their process owners, weak controls, poor design, and under-utilized

capatty go unchallenged.

Strengthens leoders” obility to partner with Frocess Dhwners, using
process dote ond lools to dentify, priortise end deliver irnproverment

opportunties,

dashboards alone.

Raise the Bar

EritErprise.

Interrogate with Evidence

Kove from opinian o artifacs-led chalange using the process pack,

Expose the Unseen

Lurface design gaps, contral weaknessas, and capasity slack invisibls in

Build & shared standard for how process owners are held 1o scount across the

Approach: One Process, Three Lenses

Approach: FLL-aligned table teams anakae process documentation and data to develop dagnostic guistions for a Process Chwnet and priortioe improvement actions, relined through daily
debriefs and consolidated ina finad Friday ssmmary report (geesions, approach & Improvements)

onmI|I ’

Process Design & Resouree
Uilization
ikl Lrarl fisumarswen| C1iwsia:

v Ay deacrption, Sepe. granwlerty vl o s B cumtermery
Lo ot e, IS

*  EwnAmie whether Droce s meg, connections and sy iy deind
e mpreptiss & cepicie o offrang manegeren

v Defrming whethermlime, Epecey, aod msuuTcng wigs
ddeenarad o sirte gy (¥ ine k)

GuTeDT

s hertyfird areen of roncere.mnd gurifions for the Brocess Cweey
*  Pogrtked imgrovement setions
& Dulsud feed islo Frichar regat

or.ll J

Conltrol, Risk, Melrices &
Performance

High=lmerl Avumarmen! Cileria )

" Adaesd ey proto ik uieg the 22wty Aok Asczmet

* - Eysimte wheher conbels measures. igpers S i aeel
SETpng Boorosche s B BOProprae & comciete

Agzegx Femntmle in right plsce {inline & post | sddress riks
Tinel 3rd parey & LRTS) el o lesses ol asue s

= e rfird crrsn o eonorr . ond questian for e Proceis Dumer
* Prlorkined omprowemeTt cotians

= Cufpid feeo beda Frlsy repodf

Process Efficiency

High:Leeel Avumarseni Criteria;

v ety mooeviiug sdd work {ssl reem arains
st efficansy iearsaemantt i prac et
ampifal B tod

ideriofy potermish Abermstond o by g oy ol rish reduction
seesunl et

* Egimete The rritrer wale and impect o e ment
eppartunbien i time i)

GUTERT

= e onear off cancen ondaUERtGns for, e Froces Swner
= Procitbed improvesesf asles
o Dtgnd fewch ini Freci s
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Foundry Exercise: Schedule

ke

T CorTtand,

B0 il Framaes oo

20 mim
2 v Capogng Procgss O
By 1 1=
L i Tah e ad Tahk

e Beview Day 2

Tabde Debief —Day 2 Obsorvation and

DAY 4
“Repaort Dot

Each parixigant completes the Day
4 Caplune Tempéate and i prepaned
to shane thew reflections befone
tabde- bove| discusson,

Tabde teams o Sen provide finel
day CEF report inclusive of thelr
Process Infermogation Exarcise
questions, spproach, idertified

s ard karramp

90 min duration

ottty Rbde Pesformunce
Addsamant

Froors Summary Promoons Thawe Eapacilly il alion
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Glossary

Lense Term Definition

PO TN £ Connection ar Handof

M emend

B : -
roveis Performance Control Chart e oty

of process falure andfor wnanticipated outcomes

Reprisenls a relation ship bebasin bao o more procsies with dependencied oo esch other. It dgnilies the changing of hands
Aeseqyres Ukilratios whare respansibility to complers the wark passes from one process 1o anather, either permanantly or temparardy,

A fRructured evaluation of each step within & process to identily what could go wreng understand why & might ooour, assess
the gotentia mpact, and determing whether existing coatrols are sullicient 1 present or detect The Eose, Bt ako serves i 3
toaol ta highlight and prigritize mprovement apportenities to address ientified gaps and strengthen the process

Aty Rise
Assesament The assessment Is anchomed in thiee key risk dimensions
Control, Sigk, Matrics & 1. Ocourrences = The lelfhosd that the fallure will happen
2. Severity = The leeel of Impact if the fallure coours
Perlommance
3. Dwtectability = The shillty to identify the Gllure before @ rewlis in impact
e A prevental e or detective step in 8 process designed 1o ensure 8 process achieves its ntended objectives o reduces the risk

A gructured means of astesdng procets performan o, control effectveneds, or ridk exposure through guant Lative ar
qualitathee methods, including metrics besting, and review atthithes

Mon-Makie Add Work that concumies time, effort, 6r cost but doet Rot change the product ar service Trom the customer's peripect e,
Process [ Hicency Value Add Work that directly changes the product or service In a way the customer needs and & willing to pay for,

Reguired Non-Value Work that does not direct by create value from the customer’s perspective, but 15 necessary due to regulatory, control, risk, or

Add wperalioral consdeainks,

Shows whether 8 process & stable over time, wing control Bmhs based on historical performance rather than specificaion

Artifact 1: Process Summary

Process Purpass

Thit puipode of the pfoceds is 16 fupport the dpenmg ani son financial maimenante of bankng stounis
The pracets baging whan the Banking Onbaanding atd Manten adoe BEams recive aoount apening or
malnienance requeests through the applcable systems and review the refated docurmentation. Requests shat
meet requinements are processed throogh the relevant systems, with accosns records opdated and
applicahie disclogunes isaoed

Prescens Cwmr; John Do

Org: ‘Wealth Management Operations

Fanction: Banking Onboarding & Mantenance

Suppoited L0 Meitill Branch DMcs & Private Bask Frond Offics

POCE Aating: Satisfactory

FIE 30

GRS E

[T imchuanwils, FL / Chandler, A7 [ Gumnigram Hanyana, indis

LR AML [ Economic SancBors, Electionic Bund Transfers | Begulition
§L Truth in Savings [Regulation D0j

Cxtermial Costomers: Meirill Weslth Managerment Clent. Private Sank Clent

%

Aligned Rizks and Controls

ket Arcount

& Dafe sfcuracy |

completrmess |

DataLBespche: /A

Algried Righy: I

Presiis Mowes Mesey. Ba
o Prockes Frequancy - sk

Onboard and Maintain Accounts and Associated Data — Banking

Cordroh

Rewiew Merill & Privste Bark Qe pott Ao rcnming M
Bpia Marrill B Pricate llunk D poet Asssunt Saturned
ndelie rabie Ml

B wiewe Merr 1 Sene M inl Owner Dotk

Nigvitw Mg ui] Tt Manicheig
Bewiew Merill Depost Aetounl Deening
Resiew Priveie Bank Depasi Account TRl Mantenanoe

Review Privete Bank Deposit Accournt Opending

Process Details | Data Elements

et o el CuFlomers 33
Clert Touthposil Yé3

Humsr of MTE- 15

Nurmser of Cantraks 7

T Pmty Aligrrment 1

Numier of iendaffe [Cannectantl 9

Primary KPls [Current vs Target)

% o ecee 2t Musbing Polinhed SLa1

% of Becue s Returned io Requesion

toniml Fass Rete (QA /L)

Avirngs Pracesting Tims |Cies Mandi Tiss

Carremsd —

F1mng £ 3% ming

5.7 » 7%
1% % 15%
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Artifact 2: Process Flow
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Artifact 3: Capacity Utilization

1a ik TOTAL DEMAENE o s EY AL Rl FLAE FTL GA® LamMED KU

33,520 112% - 0.5 47 — 6-1'

Dremnand ws Capacily — quarterly

BEY FwnmTh B FPEEECART AR

BRIy TR A o hor A e epha s By =2
JoTE Foadaah wa el Wl O b deeg dermared

Foarm e sl e s Ll b ol

| b g D ey

- TN Crbow Sy v o0 OF 715 bate b " PPl Py
3 2 O3 o4 uh 2 00 4 Q 2z 23 Qs

Arcual wiew - actuals [2030-25) and firecast [2026-28)

Pemad FTE s oo mizf r i Ny TR 0wt B T ¥ E r lie’ Indiiatian » = L2 m 1 - g i

vl Total Drmand I5050 28,510

53500 3600 3300
Arusl Total Capacity 7.C00 28880 I3.900 LG 12.782 23
utEratian i NN
Manned ITE - Jupply a 50 53 EE 58 L3
Bemubred FTE - Demansd a3 50 53 ED B2 =]
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Artifact 4: Activity Risk Assessment
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Artifact 6 : Control, Metric & EIT Extract

Canbrol Nam# | - Comrod Ral

cowfirm

kcnthiy, comgleted acoount MaiMmEnance eGurEss e g e toa nevw §

B red actiont were perfurmed nd re The resiew . it llias
and Privass " il i T "' z = Management
con pgers information documanted Sarsface ! -
Bk Asesunl ] A T bl A Pl =« Dt mecufacy [ complebensin
Liaintanante HPeTRE ipeibizi ! Tenelinest

fetric Name mietric Approach|  Freque LN MM | Feb P0G | War 2006 BT m

Evaloate the treliness of all comgleted account manienance Tob

L -

ety by denifeng requeih comalted within Ba

MEALENSAoE requestt
ligakie seroce el brmafram, reconded in th it Aoy
P R A S T, At [ BEER o mplaced SLA fTomal il B uT =%
& masagamant 1AM aing ey ¥ -
Mantinyce proipiudbiny el B af aeenunt maintenance
Timadneg S S FETEELE Ssls TBQUBIEE Neceied

prodeaing expectatioe

Tewl Farmula

Tk Mairme Test Description

EYHUSTE BB BCIUIACY My sy ran e |0A] perfsrmed on

mpiesd st of completed Jotout marienance neqoests
Adarnili and This reew will Ee conducted by Bxaminmg requs
& nates, and paocisbed witem recondy sampie
ned within The case management ytem. Aoy |'i;|ill|ll'.IiF'- danthiy 574 =R

will be assesred by she QA validation outoormes and

i kiainenance regue
ermalion

tompisad

Acouracy dscumentsten retined smuring thal mgueed i
updates, and suppastn g evidance Se prazent ind
apprepriataly Sgned 1o thE rEgUSY TYRE

Diredtive: Uoe thic wiloe Strosm andalyii i ssoess hov elfectiviely watte i idemt lied scrosc the
pracess and ta tes whether the documanted warkflow reflects realty. The poal i not tn scespt Tha
process on paper of faoe value, but to challenge whene the view may be Incomplete, mizaligned,

on-Value A4 A8 Ry SEATH or mizsing the tree sources of delay and rework

" !
N rEae Perd moues and Beview Beturn sgrmire e —

appleable Complete aoosonl Send signature
ot snraf | o wnd mend ez fird ’
dacume ms end ¥ hlr:m': sl EpEnmg o it " m"::“ o b ke ; > r'd': “"I' apeds fae unioad o weed & om file
FriniiEn cutaanding | s flm] ¢ orre e s BCuracy B SO I Pl R [T e

mqurTmE Rt cempletene for cormect en
TEQUIEMETGS |

WHLng far CRARISING
requiremant com pletion
By Fidju B

*This tiee @ based on segle tbacrvption of the protes bong completed and not o completions maull = this crscl mad fee

242



25

PURDUE

UNIVERSITY

Capture Templates

rvaation into prob

-
»
"
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Day 1 Capture: Process Design & Resource Utilization

KEY CONSIDERATIOMNS:

Notice how the process is fromed and bounded

Chbserve wihere work appears [o slow: repeat, o be checked.

Pay oftention o how responsibility moves through the flow

Lok ot how effort, reviews and escolalion show up in the design,

Consider what the walume, demand, and utifsation signals suggest about the nature of the work.
Reflect an where pressure is ahsorted by people rather than structure.

DAY 1 EXERCISE:
With the above Process Design & Resource Utilization considerations in mind, take 20 minutes to review the Day 1 process pack
artifacts. Then spend a further 20 minutes caplunng, on the page evereaf, the questions or observations you would rase with the
Process Owmer to surface process design and capadty improvement opportunities that would strengthen the effectiveness and
manage mant of the process,

This will ba followed by 10 min debriat to share finings and thowghts,
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Day 1 Capture: Process Design & Resource Utilization

QuestionfAreas of Concern

Rationale

Wrap-Up
Ky Fendings: Ensightful Qruisstion: Mnat Sign¥icant impeosernant Dpportuniby:

Day 2 Capture: Control, Risk, Metrics & Performance

KEY CONSIDRATIONS:

Notice how risk is described ond where it &5 most visibie in the flow,

Ohserve where conlrels appeor fo intervere, and ot what point in the process they do so.

Foy altention o whot the metrics emphosise — and what Hhey remiin sient oo,

Lewnke for ofignment {or misafignment ) between risks, comlrols, tests, and reported results,

Congidar how quickly emerging issues would become visible using the current measurnes.

Reflect on whether quality assurance octivity appears to strengthen the process or sit alongside it

Is the process foo refignt on contrafling inputs and responsibilities upstream o the processr
DAY 2 EMERCISE:

= B % % @

‘With the above Control, Risk, Metrics & Performance considerations in mind, take 20 minutes to review the Day 1 and Day 2 process

pack artifacts. Then spend a further 20 minutes capturing, on the page overleaf, the questions or observations you would raise with
thir Process Owner to ide atify opparunities to strengthen controd frmmewark, procoss performance and overall effectivenszs.

Thiis will be Tollowed by 10 min debrief to share finings and thoughts.
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Day 2 Capture: Control, Risk, Metrics & Performance

QuestionfAreas of Concern

Rationale

Wrap-Up
Ky Fendings: Ensightful Qruisstion: Mnat Sign¥icant impeosernant Dpportuniby:

Day 3 Capture: Process Efficiency

KEY CONSIDRATIONS:

Netice where work apoears to change hands, powse, or come back before cornpletion.

Otrserve which steps teerm fo consume [he most efforT refative to the value they create,

Pay attention to where voriolion shows up in how work is hondied or resolved.

Look for signs of exception handling, rework, or special roliting becoming the norm

Consider what aspects af the process appear stabile by design versus dependent on effort or workarounds,
Reflect on where simplification, automation, or design changes cowld moterially shift cost, speed, or experience.

DAY 3 EXERCISE:

With the abowve Process Ffficienoy considerations in mind, take 20 minutes to review the entire process pack. Then spend a further 20

minutes capturing, on the page overdeaf, the questions and prioritized improvemsant oppormunities you would raise with the Process Cwner
o meaningfully improve cost, speed, and overall experience.

This will be followed by a 10-minute debrief to share findings and obsa neations.
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Day 3 Capture: Process Efficiency

MNo. QuestionfAreas of Concern Rationale

Ky Findings: insightiul Cupstions: Mnst Slgn#icant Imnproseenant Oppoetunivy:

Day 4 Capture: Learnings

Directive = In addition to the bekw please leverage the improvem ént opportunities caglured on previous days 1o produce pricr@bed i,

Wrap-Up

Heow willl you take this experience back to your How will you change the way you manage the How has this exercise Impacted your Intention In
arganization and implemant differently or do botter?  procesa? proceis reviews?
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