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Estimated improvements include projects at multiple sites with various time periods and

benefits including cost savings, cost avoidance and/or revenue enhancement.
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Five Stages of Transformation Maturity

VISION-FOCUSED TRANSEORMATION VALUE-FOCUSED
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The Journey to Realizing Economies of Scale
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Competing on Analytics - Five Stages of Analytical Maturity

Al Maturity Transformation

Stage 1 Stage 2 Stage 3
Analytically Impaired Localized Analytics Analytical Aspirations
The company has Functional Executives commit
some data and management to analytics by
management builds analytics aligning resources
interestin momentum and and setting a
analytics. executives' timetable to build a

interest through broad analytical
applications of capability.

basic analytics.

Stage 4

|

Vv

Stage 5

Analytical Company Analytical Competitor

Enterprise-wide
analytics capability
under development;
top executives view
analytic capability
as acorporate
priority.
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The company
routinely reaps
benefits of its
enterprise-wide
analytics capability
and focuses on
continuous analytics
review.
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Al Maturity Index

AFARNRREN NS

Data Governance

Statistical Process
Control

Machine Learning

Predictive Analytics

Generative Al

N\ ALBEMARLE

Beginner

Minimal data governance;
siloed and unstructured
data.

No formal SPC; reactive
quality control.

Limited awareness; isolated
experiments.

Basic dashboards with
historical data analysis.

No generative Al
implementation.

Foundational

Basic datamanagement
policies in place; some
centralized storage.

Basic SPC tools
implemented; manual
monitoring.

Early adoption; ML models
used for specific tasks.

Simple trend analysis and
forecasting.

Experimentation with
text/image generation in
isolated use cases.

Advanced

Enterprise-wide data
governance framework;

standardized data practices.

Automated SPC with real-
time alerts and analytics.

Scalable ML models
integrated into workflows.

Predictive models guiding
business decisions.

Generative Al integrated into
product design and

optimization.

Proprietary information — all rights reserved.

World Class

Fullyintegrated, automated
data governance with real-
time compliance.

Al-driven SPC with predictive
quality insights and
autonomous adjustments.

Al-powered decision-making
with continuous learning and
optimization.

Al-driven prescriptive
analytics optimizing
operations in real-time.

Fully autonomous generative
Al creating insights, reports,
and designs with minimal
human input.
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Phases of Digital Transformation — Incremental vs. Exponential

Exponential

Thinking

Results
When people get impatient for

results

Incremental Thinking

Launch Build Grow
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Al Strategy

*Key Process Variables Monitored Automatically

FAXUi{e)gaF-11[o)a M - Standardized Global Data Structure
*Supports Global Growth & Economies of Scale

Machine
Learning

« Statistical Actionboards enable Engineers &
Operations to minimize Firefighting

P Stabilization B
Statistical il

Process Control

*“Data at your fingertips” enables Engineers to do
. . more Engineering
: *Advanced Analytics & Machine Learning
D ata O rg a n |Zat|0 n In novatlon techniques unlock unknown correlations and pre
*Positions Albemarle as a global leader in Digital
Manufacturing & Industry 4.0
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Scaling Event Frames as an Analytical Engine
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DATA ARCHIVE ASSET FRAMEWORK ASSET ANALYTICS EVENT FRAMES
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WEALN-RENERGE

AVEVA PI

DATA RCE DATA ANALYTICS SUITE USER ROLES
SOURCES ASSET FRAMEWORK

(“ Pl Builder - Excel TRANSACTIONAL - OPERATIONS Daily Troubleshooting

Ny - h o
ca mesew von oA

1000+

Pl Vision
Displays

Automated Statistical
Datasets Analysis

STRATEGIC - LEAQ

25,496,05

Event Frames

200+

SHIFTCONNECTOR® J—-jl N e Taa
Manual Data OEE N : Pl Central Server i _ Improvement
' pIsaL ! P Machine Learning Projects sl

Models

Mobile Devices RC VISYS _________________ Production and Inventory Tracking

Automation & Information Solutions

~,

Executive Reporting
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3 Month Statistical Analysis — w/ Event Frames

2204

21041

200+

130+

T8RN0
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Dissecting the “Black Box” with Machine Learning
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DIFFERENT TYPES OF MACHINE LEARNING

f]ﬂ;

Meaningful @ ® Structure Image Customer
Compression W Discovery Classification Retention
Big Data @ Feature Identity Fraud
Visuaitzation & Ay @ ciiciation Detection R e i

Regression

Machine
Learning

e

Reinforced

Learning
Tasks
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Principle Component Analysis

DS1.DATETIME_D
6/2/21 12:42:15
3/11/21 4:42:15
12/17/20 20:42:1!
9/25/20 12:42:15

I I I 0 o V430 442:15 N
B 2]
DATA EXPLORATION ANOMALY & OUTLIER
DETECTION

aﬁ

CHANGE IN OPERATING
CONDITIONS

=g

FINDING HIDDEN
PATTERNS / STRUCTURE
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Machine Learning — Outlier & Anomaly Detection

TSquared

Height

Weight
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Machine Learning T-5quared
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1 DATETIME: 8/30/19 3:00:00
UCL Violation: 45.5708351135254 > 17.14822
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--------------------------------------------------------------------------- Fucl

DATETIME:  8/3/18 &/3/19 §/5/19 §/6/15 &/7/18 &89  &0/19  §11/19 §12/18 8§13/18 &/15/18 &16/18 8&/17/19 §/18/19 §/18/18 &/25/19  &/30/19  8/31/18 9/2/18 9/3/19 9/5/13  §/5/18  9/6/18  9/7/19
70000 70000 70000 70000 110000 150000 230000 70000 110000 230000 30000 30000 30000 30000 30000 110000 190000 230000 30000 30000 30000 30000 30000 3:00:00

T-squared: <l: MNone wucl: 17.14822 Icl: MNone
Rule Violation
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File Home Data Analyze Predict View Tools Marked items
i B New as - ==z 8 Two first #ﬂ :éfl: H |#" Obs, vs. pred. %ﬂ
i B Edit - &) b © Add | I A 'th W Coefficients -
Dataset  New . Statistics Model Autofit Summary | Overview Scores Loadings Hotelling's DMod Create
: EX Delete ! i © Remove e ’ ’ To- ! hviP -
Project Workset = Model o Diagnostics & interpretation Plot/list
Project Window - M20 (PLS) - Up to Dec "19 &
Number | Model | Type A N R2¢(eum) | R2¥(cum) | Q(am) | __Date | Tite | Herarchicl
-7 m17 PLS 5 641 0.4 0.302 0.254 4/30/2020 A
18 M18 PLS 10 641 0.526 0.299 0.241 4/30/2020
i 19 M19 PLS 10 639 0.537 0.251 0

Observed vs. Predicted [M19] Loading Scatter Plot [M19]

| Score Scatter Plot [M19]

i Contribution Plot [M20] Observed vs. Predicted [M20] X Contribution Plot [M20] I

Up to Dec '19

XVar Plot [M20] i Contribution Plot [M20] \ XVar Plot [M20] O

200
¥ = 1.002¢ - 02915

R2=06125

180+

160+

140

120+

YVariWICH1 Pred)
8
A A A

DS1.R1 Start time

3/3/2019 121412 PM

§/1/2017 7:20:52 PM

T T T T T T T v T v T v T
100
YPrea[6)(WICH1 Prod)
RMSEE = 11.4407, RMSECv = 11.5053

200
1/1/2016 2:27:32 AM
[ Missing




Home Data Analyze Predict View

Tools

Marked items
=

2 |at: | 7 VA bel @ < 4 :
EEH 4] e W W @ ﬁ @ - 4 @ EFomatsymbol

List Scatter Line Column Piot  Plot Exclude Include Class = Labels Hide Show Unloch "‘, For e

XObs YObs < v v all  column|

Create from marked items Drill down Modify model Layout
Project Window - M20 (PLS) - Up to Dec*19 1
Number | Model | Type Al N | R2X(cum) | R2Y(cum) | Q2(cum) | Date | Title | Hierarchical
17 M17 PLS 5 641 0.294 0302 0.254 4/30/2020
L Mi18 PLS 10 641 0.526 0.299 0.241 4/30/2020

4/30/2020

M19 PLS

10 639

0.251

6/16/2020 Up to Dec '19
catter Plot [M19] Score Scatter Plot [M19] Contribution Plot [M20] Observed vs. Predicted [M20] Contribution Plot [M20] XVar Plot [M20] Contribution Plot [M20] | XVar Plot [M20] Contribution Plot [M20] | XvarPlot[M20] X (4P
DS2R1 Start time
350
B st. dev.
m~ 4/23/2020 4:14:12 AM
B std. dev.
250+
J 3/31/2020 0:40:52 AM
g
» 200
! 3/7/2020 9:07:32 PM
Average
“150-
] 4‘ ' /QV'""»\A ,
] m J\w*ﬂeﬂ 2/13/2020 5:34:12 PM
100
e S s S e e e e s R e e s e e B e S AR s s s e R B G e S e
1/21/2020 2:00:52 PM
SO..
13 std. dev.
c T v L) v T Ll A 1 ] L} L} ' L} 1 1 v T T v ) v
2018-10 2018-11 201812 201901 201902 2019.03 2019.04 201905 2019.06 201907 2019.08 201908 2019-10 2019-11 12/29/2019 10:27:32 A}
R Start time [ Missing
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Al-Powered Continuous Improvement

A\ Albemarle

EEEEEEEEEEEEEEEEEEEEEEEEEEEEE *

LONG-TERM
ACTION

O v
ACTIONBOARDS & SPC
' IMMEDIATE v,
ACTION W e,
. : “‘ "Oi '.Q...*'
e RN
\
DAILY AREA TAILGATE/DASHBOARD ‘
Incorporate Actionboard data at area level !
_| & tracked
% )
% FEEDBACK & EVALUATION &

CONTINUOUS IMPROVEMENT TEAMS
Longer-term actions developed, prioritized

~

SITE TAILGATE/DASHBOARD AND GOVERNANCE
Incorporate Actionboard data at site level

IMMEDIATE

LONG-TERM IMPROVEMENT
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Actionboard Standard Work — Continuous Improvement

Daily Production Improvements

IMMEDIATE
o ACTION

Actionboards, correct data, nuisance alarms

Operations Daily Tailgate (daily,

Shift Turnover (Daily, each shiff) <

Operators
Shift Supervisors

Long-Term Action — Production Improvements

LONG-TERM

Actionboards

ACTION

Actionboards — Continually Update & Improve

Process Trends

oo Weekly Operations Continuous

@® | Improvement Meeting

Operations & R&T Engineers
Supervisors
Area Superintendents

momings) Operators
Shift Supervisors
Operations Engineers (weekdays)
Managers (weekdays)

2

Daily Brainstorming &

©oe  Operator Coaching
a¥ (aiy

Operations Engineer

Operator
Shift Supervisor

&® | Meeting

v

Area Management

Monthly Continuous Improvement
Operations & R&T Engineers

,‘/_'H

= - Site Leadership
il oot = -
o 9o
L ————e— H H
S— Site Management KPI Review

A

Improvements (weekdays)

Operations Engineer
Shift Supervisor

Process Supervisor
Area Superintendents

Immediate Daily Improvements

A\ Albemarle

Proprietary information — all rights reserved.

(Daily Preferred) Site Leadership

Area Managers
Superintedents

Long-Term Improvements
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Event Insights about the | n d U Stry 3 .O

event become available

Analysis completed

(Counter-)measure
approved

(Counter-)
measure
Takes
effect

Benefits / Value of Adaptation

I o
Insight Analysis Decision Action Time
Latency Latency Latency Latency |

— Yfg--’mu‘:.ﬁ_

Cource: Acatech’s Industrie 4,0 Manurity Index

._\\\ Albemarle Proprietary information — all rights reserved. ALBEMARLE INTELLIGENCE



Reduce Variation

Change the Average
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DCS & Process

== Agile Continuous S o TN et

Im provemen t Nuisance Alarms

Preventative

Actions - Operator

Coaching

Improve SOPs

Improved Analytics &
Insights

Daily Rapid
Problem

Refinement

(continuous)
. -~ N Solving
- Maintenance (0] Quality
!mtlal ) . N y Work Orders
Ac‘tlonboar.g .......... > rocesseumm >Act|0nboard i 5
Response Feedback Reviews - P

Improvements |Yields

g

-, Operators & : Engineers Downtime

Supervisors

Efficiency
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Define

Define the Problem

Business Opportunity
Stakeholder Alignment
Problem Statement

Pl Asset Framework
Process Knowledge

N\ ALBEMARLE

A

Measure

Quantlfy the Problem
Pl AF Event Frames
»  Critical to Quality Control
* SQL Queries
+ Data Quality & Fidelity
* Automated Datasets

ALBEMAR
INTELLIGEN

Analyze

Identlfy the Cause

Proprietary information — all rights reserved.

Statistical Process Control (SPC)

Quality Analyst
SIMCA Machine Learning

Principle Component Analysis

Partial Least Squares

L E
CE

Improve

Implement the Solution

+  Variation Reduction

+ Design of Experiments

* Brainstorming

* 5 Why Analysis

+ Cause & Effect

+ DCS Process Control
Improvements

Control

Maintain the Solution

*  Sustainability

¢ Actionboards

*  Procedures & Guidelines
e Governance

* Roles & Responsibilities
+ Change Management

ALBEMARLE INTELLIGENCE



Albemarle Intelligence — Eng

ineer Improvement Project
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Albemarle Intelligence — Engineer Improvement Project
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Albemarle Intelligence — Engineer Improvement Project
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Albemarle Intelligence — Engineer Improvement Project
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Albemarle Intelligence — Engineer Improvement Project
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Albemarle Intelligence — Engineer Improvement Project
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Albemarle Intelligence — Engineer Improvement Project
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1603 Variable Columns
10196 Observations

Data Merging Map

Sitewide Dataset Statistics
Continuous

LIMS In

UX--007/8 Batch Process

LIMS In
Process

Batch UX-032/033 AT e G

UX-2/3/4 m m
LIMS In
Process

UX-TK-009

Continuous

LIMS In
Process
Batch
UX-008
LIMS In
Process
Recycle UX UXx
y Batch 001 to 005 060 to 010

LIMS Final

Product

Continuous

Continuous

Batch Batch
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Sitewide Dataset Statistics
45 Unit Ops
PIAF Dataset 8 LIMS sample points

Sitewide Data Merging Map o 1603 Variable Columns

Each row represents the same material passing through the plant as it travels through each unit and sample point.

Batch Continous Cont Cont Batch Cont Cont Cont Batch Final

B [y C U [ - et et SF it i e co Fic LA Ao e B i Ac

Cont Batch
o N o S

LIMS In Process
UX-001/2
UX-003/4
UX-005/6
UX-007/8

LIMS In Process

LIMS In Process
UX-TK-010
UX-TK-011
UX-001/2/3
UX=001/2/3

LIMS In Process

LIMS In Process

UX-001 to 005
UX-060to 010
UX-001/2

I'IMS Finl Prodiuct
Y Variable = Final Product Quality1

*Above dataset is for demonstration purposes only — complete dataset is too large
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Machine Learning Predictive Modeling — Quality Parameter 1

Observed vs. Predicted
Colored according to values in DS1.Variable(SA_DATETIME_D)

DS1.SA_DATETIME_D

10000 w
1y =0.9464x + 174.8 ’.’. R
1r2 = ® ® ot
9000 | R2 = 0.3557 OUEDG D High e
- Pid 2024-06-07 01:55:00
8000 - -
7000 -
6000 -
2024-03-15 17:55:00
5000
4000 -
i, Machine Learning Model
3000 - 1,040 “X” Dimensions
. Y variable: Final 1 2023-12-23 09:55:00
2000 - 7,838 Observations
1. 8,151,520 Data Points
1000 LIS L B I L L L B B L B B L B B L L L L B B |
1000 2000 3000 4000 5000 6000 7000 8000 9000 1000
2023-10-01 01:55:00
RMSEE = 1096.27, RMSEcv = 1132.64 Missing

A\ Albemarle
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Machine Learning Predictive Modeling — Quality Parameter 1

YPred contribution Group 2 vs. Group 1

Colored variables outside their 3 std. dev. range
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- 8/21/2024 3:08:46 PM (UTC-4)

._\\\ Albemarle Proprietary information — all rights reserved. ALBEMARLE INTELLIGENCE



Modern Machine Learning for Time Series — XGBoost

@
&= databricks Feature |mpo|-tance {Python) & Import Motebook
from pyspark.sql import SparkSession
from pyspark.sql.functions import col
from pyspark.sgl.types import NumericType
import pandas as pd
import numpy as np
Ipip install networkx
import networkx as nx
import warnings
warnings.filterwarnings("ignore™)
%pip install xgboost
from sklearn.ensemble import IsoclationForest
from sklearn.impute import Simplelmputer
import xgboost as xgb
from sklearn.model_selection import train_test_split, cross_wval score, KFold
from sklearn.preprocessing import StandardScaler
from sklearn.metrics import make_scorer, mean_sgquared_srror
from sklearn.preprocessing import MinMaxScaler
from sklearn.preprocessing import RobustScaler
# Drop rows with MaM values in the target column from the original dataframe before splitting
df_filtered_zn clean = df_filtered_zn.dropna(subset=[target_column])
X = df_filtered_zn_clean.drop(target_column, axis=1)
= df_filtered_zn_clean[target_column]
X_train, X _test, y _train, y_test = train_test_split(X, y, test_size=0.2, random_state=41)
xgh_model = xgb.XGBRegressor{missing=None, random_state=41)
kf = KFold{n_splits=5, shuffle=True, random_state=42)
mse_scorer = make_scorer(mean_squared_error, greater_is_better=False)
cv_scores = cross_val_score{xgb_model, X_train, y_train, cw=kf, scoring=mse scorer)
E

xgb_model.fit{X_train, y_train)



Modern Machine Learning for Time Series — XGBoost

Algorithm

* Tree pruning
= Sparsity Aware Split Finding
(Handles missing data)

Parameter Tuning
Tree specific
Regularization

General (Booster, Multithreading)

Built-in Cross Validation Svstem
& Model Tuning y
k-fold CV v Parallelization
GridSearchCV v" Cache Aware
RandomizedSearchCV ¥ Distributed and Scalable computing
for large datasets.
Extendibility High Flexibility
Regression Custom objective function and
custom evaluation metrics

Binary & Multiclass classification
Recommendation & Ranking
Language API - Early Stopping

Feature Importance Analysis

Ranks relative importance of each variable

Interface compatibility
Python, Java, R, C++, Julia, Scala, Hadoop

XGBoost

Proprietary information — all rights reserved.
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Partial dependence

XGBoost Optimization — SHAP & Partial Dependency

ICE and PDP representations

4001 ——- average 1 —-=—= average
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=
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Optimization — NSGA Il Genetic Algorithms

Initial Random Population
(First Generation)

Randomly pick parents,
Selection weighted by fitness values
(roulette wheel)

+ Parents: i .
Create 2 children by 0,51 .51 C
Reproduction crossing over genes  0.11
from each parent 0.72
0.02

. 0.4
Ocassionally, randomly

Mutation S m
mutate one gene Copy 'best’' genes to
- * ------------------------------------------ next generation

—  New Generation
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Implementation Roadmap

°
3 Months 3 Months 3 Months 1 Month 3 - 6 Months
Process Operation Al
' Prework & : o
Discovery Trair Sprints Optimization
& Installation raining Academy & Go Live
I ) ﬁ
Discovery Prev.vgrk. . Organize Process Data Process Optimization Improvement Projects
-Resourceg .Agsll_?ess hase *Pl Asset Framework Academy + Site Engineers use Al
*Data Quality IS |era|r:c|: y - Custom Process Analytics « High Level Software Training |  tools to drive site
*Infrastructure pgj%ess ow Liagrams *PI Analytics * Practice on Albemarle data Improvements
Hardware e=in - *PI Event Frames « DMAIC Six Sigma * Priorities set by site
*Servers . ra":"onsgl 4Pl Automated Datasets Improvement Methodology Leadership
IT .Securlty . f’? *Analytics Datasets  Improvement Brainstorming | ¢+ Continuous Improvement
Enterprise Software NGNICS -SQL « Change Management Actionboards
'OSlSOft Pl Actionboard Configuration Go Live  Continuous Improvement
*Analytics + Real-Time SPC & SQC « Commissioning of in the Control Room
Actionboards in Control + Bringing Actionable
Room Analytics to the Shop
* New Roles & Responsibilities Floor
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Actionboard Executive Summary

Month Selection for Gauges Actionhoard
Jan 2025 he All N
Range Selection for Charts Phase
Last v oo 12 Months ~ All o
Apr 2024 Jul 2024 Oct 2024 Jan 2025
Response Increased Count of charts with alarm over past month | Target > 5 additional charts per month
Quality 60 Coverage Over o
Time

55.6
40 10

Apr 2024 Jul 2024 Oct 2024 Jan 2023 change over past month Apr 2024 Jul 2024 Oict 2024 lan 2025

Insights per Average number of insights generated per hour | Target < 20
Hour

20 R R R R R N R P R R R N N N R T N N R N R R R N NN

/
0 h 293 0 P e e e P e e

Apr 2024 Jul 2024 Oict 2024 Jan 2025 Apr 2024 Jul 2024 Oct 2024 Jan 2025

32

o Nuisances Percent of Muisance alarms, as selected by operator | Target < 5% Unit Op

10% Coverage
4 - E O EEEEEEEEEEEEEEEEEEEEEEEEEEEE R
5% >—
13% ae <
0% -
Apr 2024 Jul 2024 Oct 2024 Jan 2025 Apr 2024 Jul 2024 Oct 2024 Jan 202

SPC Alarms per Total # of charts with SPC alarms enabled divided by # of unit ops on the achonboards | Target > 2

% No Action

UnitOp
ZII:I - OEE O EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE .- .
_,.- 20% /
22%
0% = 0.19 0.n Se——— & & & = T ————— ]

Apr 2024 Jul 2024 Oict 2024 Jan 2025 Apr 2024 Jul 2024 Oct 2024 Jan 2025









Digital Transformation Framework

The key elements to modernize your business

Leadership & Vision

Having a clear vision for the digital
transformation journey and effectively
communicating it to all employees

Digital Skills & Training -.

Equipping the employees with the
necessary digital skills to navigate
new technologies and tools

Collaboration &

Communication e

Fostering the right culture by breaking
down silos, encouraging cross-
functional teams, and facilitating
knowledge sharing across the
organization

cybersecu rity ..............................

Implementing strong cybersecurity
measures to protect data, systems,
and networks from potential attacks
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.
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Agile Methodologies

Implementing iterative and
incremental approaches to project
management and product
development to be nimbler and more

responsive tochgnge . _ .
ustomer-Centricity

Adopting a design thinking approach
and continuously seeking feedback
from customers

Data-Driven
Decision-Making

Leveraging data and analytics as an
integral part of decision-making

infrastructure

Investing in a robust and scalable
digital infrastructure that can support
the organization’s needs

Integration

Ensuring seamless integration of
different systems and platforms
across business functions



We are
too busy
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== ADKAR Change Management

Pre-contemplation Preparation Maintenance

A K R

Awareness Desire Knowledge Action Reinforcement
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Kubler-Ross Change Model Curve Template

Emotional Response to Change

© 90 0 06

Moral And Competence

Shock Denial Frustration Depression Experiment Decision Integration
Surprise Disbelief: Looking Recognition that Low mood: lacking ‘hi!ia!;mgagenient Learning how to Changes
or Shock atthe for evidence that it things are in energy with new situation work in the new integrated:

event isn‘t true different: situation: feeling a renewed
something anger more positive individual

Time

._\\\ALBEMARLE@ Proprietary information — all rights reserved. ALBEMARLE INTELLIGENCE



A\ Albemarle

High Fogg Behavior Model
BehaviorModel.org

B=MAP

S

= Prompts

ch succeed here

© &,

= o

Prompts
fail here
LOW Contact B 5929227;)3{1123£

Hard to Do Abi [|ty Easy to Do
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008 10T ANALYTICS This analysis is part of the CEO Insights series

What CEOs talked about in Q2 2024 (vs. Q1 2024)

¢ - Topic clusters 0
S

T ———

————

260% LSmaII and growing SF L Big and growing
in |mportance, ~ Llama e BW ckweII in importance
70% - PR Rising LLMs -
60% - // | Collere ) e
50% 1\ Mistral e
®
< aasd - TPU @ o >, H100 : ~1/0 NVIDIA Data center \\
I Machine vision, _ f Copilot [N Data centere -
- 20% - . Al chip : ~ o GPU - odl )
g 10% - i Industrial Al By ° Reshorin y )~ Copllot’ 9 s : Ecosystem d o
; 2 4 Industrial loT © ' e Gemini ge e IOT\ ® Gaming OC s { .AI - /
s o ' & "M Short s
] ortagee -
5 -10% - Predlctlve malntenance, Anthropic Chatbot e Openil e etaq f po _Cloud ‘(tlncertalnty. Supply chain =~ -
~- 3 - N
20% - ——— ®  Data management . 5G Generative ";" Eiecian e /\0/ ®e_  olnflation A
-30% - Metaverse Digitél' twin ChatGPT Layoff Sucta uamablllty > \\lnterest rates o
-40% 1 Edée computing ,’ RECESS'O"'\ \ . S _EConomic concerns
-50% - Small and fading < /l Big and fading
B0 importance = ——— importance
- (] T I 1
0% 1.0% 5.0% 10.0% Logscale  100.0%
Note: The analysis is based on ~8,000 earnings calls from ~4,000 global companies listed in the U.S. in Q2 2024 and Q1 2024. ~ —=-;opic clust;s§ b Keyword Importance
The mentions of the selected keywords in each call were counted in each quarter. e (Share of companies that mentioned the keyword in Q2 2024 at least once)

Source: loT Analytics Research 2024 — We welcome republishing of images but ask for source citation with a link to the original post and company website.
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e Artificial Intelligence (Al)
Artificial Development of machines that can perform

Intelligence tasks requiring human-like intelligence.

Machine-learning (ML)

Training of computers to learn and make
predictions or decisions without being
explicitly programmed.

o Artificial neural networks (ANN)
Artificial Human brain-inspired machine-learning
neural networks models.

Machine -
learning

Deep learning (DL)

Neural networks with multiple layers to
extract complex patterns and make accurate
predictions or decisions.

Generative Al (GenAl)

Creating models and systems that can
generate new and original content.

Image 2. Al subsets

_\\\ Albemarle Proprietary information — all rights reserved. ALBEMARLE INTELLIGENCE



@OpenAI =. Microsoft

@ Azure OpenAl Service
Ensure that artificial Empower every person and
general intelligence (AGI) organization on the planet
benefits humanity. to achieve more

Codex

Azure OpenAl

Bring Your Own Data ChatGPT

R S

Models Application
Azure

Cognitive Search

o

Enterprise-grade, scalable infrastructure

Custom Al models fine-tuned with your data and
hyperparameters

Enterprise-grade security with role-based access
control and private networks

— Built-in responsible Al to detect and mitigate
harmful use

1,
Q@ D %

Private Data
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GPT + Enterprise data

A\ Albemarle

Chat Ask a question

A\ Albemarle

Chat with your data

Ask anything or try an example

Where does my raw water What modes does my BMS How does my fuel/air ratio
pump get its water from? have on my calciner? control work for my calciner
burner?

N

Type a new question (e.g. does Functional Control Description include Software standards?)

Proprietary information — all rights reserved.

Azure OpenAl + Al Search

Wclear chat &3 Developer settings
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.. Automated Information

CONTROL

MBEMARLE "l Analytics Innovation

L L

NTELLIGENCE |

MEASURE

Actionable Insight

DEFINE

@AI Albemarle People
| Empowered by Technology
ﬁNLT% EM&T&E Unlocking the value of information
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___AUTOMATIZACION DE LA INFORMACION

\| E IGENCIA : ANALITICA CON INNOVACION
ALBEMARLE |

CONTROLAR

ACCIONES INFORMADAS

DEFINIR

: QAI Personal de Albemarle,

i }“ Empoderados por la Tecnologia,
ALBEMARLE | Liberando el Valor de la Informacion
INTELLIGENCE
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PR EN SRS

ALBEMARLE PEOPLE,
empowered by technology,
unlocking the value of information.



Jonathan Alexander

Manufacturing Al & Advanced Analytics Manager
Albemarle

jonathan.alexander@albemarle.com

e
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