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Today’s Learning Objectives

» Understand the background and concept of supply chain risk management and supply
chain resilience.

» Describe the key challenges in addressing the supply chain visibility gap and identifying
risk propagation.

» Understand the data sources to build the supply chain network and identify risk signals.

» Explain the common Al methods for supply chain analytics and their corresponding data
characteristics.

» Understand how supply chain analytics delivers business value through dashboards and
risk treatment decisions.
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Supply Chain

» Suppliers provide goods for a company to support its business operations.

» Three distinct types of flows exist between a company and its suppliers:
» The Product Flow: The movement of goods.
» The Financial Flow: The movement of capital, credit terms, and payments.

» The Information Flow: The bidirectional exchange of orders, demand forecasts, and
delivery statuses.

Material Flow (Goods) I
|u ol % s

Information Flow

| Financial Flow (Money) —
Supplier — Customer
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Supply Chain

» A company usually has many suppliers, each providing a distinct type of
goods.
» To produce these goods, suppliers rely on upstream partners (suppliers’ suppliers).

» For example, to assemble an iPhone, Apple has to source the A19 chip
from TSMC, OLED display from Samsung Display, and Camera Sensors from
Sony.

» To manufacture those chips, TSMC has to source silicon wafers from GlobalWafers.

» These relationships form a complex and highly interdependent structure,
commonly known as a supply chain.



Supply Chain — The Tiered Structure

» A supply chain is often in a tiered structure:
» Tier 1 Suppliers: direct partners that we have a contract with and talk to every day.
» Tier 2 Suppliers: provide goods for tier 1 suppliers

» Tier 3 and Higher-tier Suppliers: usually provide the sub-components and raw
materials (e.g., metal, chemicals, energy)

Business Tier 1 Supplier Tier 2 Supplier Tier 3 Supplier
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Supply Chain — The Tiered Structure

» Most companies have high visibility into Tier 1 (T1) suppliers as they have
close interaction with them.

» However, Tier 2 and beyond is often a black box, creating potential risks in

the supply chain.
Business Tier 1 Supplier Tier 2 Supplier Tier 3 Supplier
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'Supply Chain Risks

» Supply chain risks refers to probabilistic event could disrupt the flow of
goods, information, and money.
» These risks can be classified by their source and motivations.

A

Endogenous & Intentional
(Deliberate Internal Fraud)

Examples:

L%, Supply Chain Fraud
Counterfeit Parts

=5 Intellectual Property Theft

//// Exogenous & Intentional
(Deliberate External Threats)

Examples:
%] Security Breaches
Corruption
_ Terrorism

Intentional
(Deliberate)

Motivation
F 3

Endogenous & Unintentional

O (Accidental Internal Failures)
% Examples:

Ji” Machine Breakdowns

Exogenous & Unintentional
(Accidental External Events)
Examples:

Natural Disasters

Unintentional
(Accidental)

(%) Employee Accidents
[ Planning Errors

Political Turmoil
< Global Pandemics

Exogenous (External) ¥ Endogenous (Internal)

Source Online M.S. in Al

Reference: Wicaksana, A., Ho, W., Talluri, S., & Dolgui, A. (2022). A decade of progress in supply chain risk management: risk typology, emerging topics, and research
collaborators. International Journal of Production Research, 60(24), 7155-7177.



Supply Chain Risks I P
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» When supply chain risk materializes, it can o|aoo
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trigger disruption through the ripple - ;‘ K«\ | i = ﬁ\é
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» E.g., border closures, statewide lockdowns, or .
workforce limitations.

1. Disruptive Event: A specific
event occurs at one node

» The ripple effect refers to the propagation v
of disruptions from one node (i.e., a 2. Propagation: the delay at the
supplier) across other companies in the first node prevents the next

. node from operating.
supply chain network. v

3. Amplication: As the delay moves
downstream, the impact compounds.
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Supply Chain Risks

» Disruptions caused by the ripple effect can often result in physical
breakdowns, delays, material shortages, or increased costs.

» A two-day delay at a chip manufacturer might lead to a two-week deIaY at a car
assembly plant, eventually leading to a two-month backlog for the dealership.

» To reduce the impact of such disruption, companies need to maintain

supply chain resilience.
@ ) rests 2 °

SC RISK DISRUPTION RESILIENCE

Border Closures, Lockdowns Bounce Back,
Breakdowns, Delays Recovery, Continuity
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Supply Chain Resilience

» Supply chain resilience refers to a supply chain's adaptive capacity to
deal with disruptive events and swiftly regain previous performance

levels.

» Resilience provides the capacity to predict and proactively monitor
threats and disruptions.

» Resilience ensures a continuous flow of critical supplies and services
even in turbulent environments by minimizing the consequences of

disruptions.

11
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Supply Chain Resilience — Principles

SUPPLY CHAIN SUPPLY CHAIN SUPPLY CHAIN RISK MANAGEMENT

REENGINEERING COLLABORATION AGILITY CULTURE

‘@ Definition: Radical - Definition: Significant '@, Definition: Capacity to - Definition: Risk
redesign of structures & work with entities for respond quickly to identification &
processes for resilience mutual benefit. unpredictable changes. management at all
& performance. organizational levels.

@ Goal: Balance © Goal: Mitigate risks via @ Goal: React faster to ' Goal: Sensor threats &
redundancy & timely information & mitigate disruption reduce response time.
efficiency; optimum decision sharing. effects.
resource utilization. g . S —

T .. Drivers: Vertical & -1 Drivers: Improving .. Drivers: Top

~ Drivers: Redesigning horizontal sharing of visibility, maintaining management support,
network structures, knowledge, risk, flexible operations, specialized training,
reducing complexity & revenue. increasing generalized risk
length. responsiveness. awareness.

%

&

%

Reference: Belhadi, A., Kamble, S., Fosso Wamba, S., & Queiroz, M. M. (2022). Building supply-chain resilience: an artificial intelligence-based technique and On I Ine M'S’ In AI

decision-making framework. International journal of production research, 60(14), 4487-4507.
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Supply Chain Risk Management

» Supply Chain Risk Management (SCRM) is a proactive approach to
maintain supply chain resilience.

» Goal: to identify and assess risks to help make informed decisions (e.g.,
targeted risk mitigation).

» A robust SCRM framework enables:
» Visibility in not just from T1 suppliers, but also T2 and T3 for hidden vulnerabilities
» Insights into probability and impact of disruptions (from the ripple effect)

> II[\)/Iadnagers can prioritize where to allocate the limited risk treatment
udget.

Reference: Fan, Y., & Stevenson, M. (2018). A review of supply chain risk management: definition, theory, and research agenda. International journal
of physical distribution & logistics management, 48(3), 205-230.
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Al in Supply Chain Risk Management

» Effective SCRM requires incorporating large volumes of qualitative
(e.g., reports) and quantitative data (e.g., financial indicators).

» As supply chains grow more complex, uncertainty increases, necessitating a
corresponding increase in data processing.

» Artificial intelligence has emerged as a potential tool due to its ability
to process diverse formats and integrate multiple data sources

» The Al4BI development process can be applied to guide the Al
development in SCRM.

Reference: Mithas, S., Chen, Z. L., Saldanha, T. J., & De Oliveira Silveira, A. (2022). How will artificial intelligence and Industry 4.0 emerging
technologies transform operations management?. Production and operations management, 31(12), 4475-4487.
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'Step 1: SCRM Problem ldentification

» To build a robust SCRM, supply chain risk managers aim to ensure
they have:

» Visibility into higher-tier suppliers by addressing the visibility gap
» Insight into probability and impact by identifying risk propagation

PROBLEM 1: PROBLEM 2:
THE VISIBILITY GAP RISK PROPAGATION
NON LINEAR
AMPLIFICA\TIONA/ %
T3 DISRUPTION
% == ‘_X DATA SCARCITY FOR MODELS
MANUAL SURVEYS  UNSTRUCTURED DATA (RARE EVENTS)
FRAGMENTED DATA CASCADING FAILURES
OUTDATED SNAPSHOTS PREDICTION UNCERTAINTY

Online M.S. in Al
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Visibility Gap

» Supply chain visibility gap arises from a lack of transparency and information sharing
across the supply chain network, particularly beyond direct (Tier 1) partners

» Companies want to know beyond direct (Tier 1) suppliers and map the entire network
(Tier 2, Tier 3, etc.) by uncovering suppliers and potential interdependencies.

Business Tier 1 Supplier Tier 2 Supplier Tier 3 Supplier
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Visibility Gap
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» Traditional methods:

» Sending manual surveys and risk feedback forms to
Tier 1 suppliers to ask about their own suppliers.

» Reading financial filings, news, and reports about
suppliers to build the supply chain network.

MANUAL ‘L
SURVEYS &
FEEDBACK —
FORMS

BUILDING THE
SUPPLY CHAIN MAP
SORY, \ )
N

» Limitations:

» It is time-consuming to manually process to gather
surveys and read from diverse sources.

» Information often becomes outdated by the time
manual processing is finished.




" Visibility Gap — Summary

p
® < @ Stakeholder
® g @ e Primary user: Supply chain risk managers and practitioners
@ s @ * Responsibility: Practice proactive risk management and ensure operational resilience.
.
(
0 Scenario
—
Q) __p e Task: Identify suppliers across multiple tiers to provide visibility into the supply chain
S [ * Process: Extract unknown supplying relationships from unstructed textual data
.
(
o Current approach
e Data source: Survey, financial fillings, news, and reports from direct suppliers
o * Current method: Conduct and read from various data sources to manually construct the SC network
.
4
Limitation of this approach
* Data-wise: Collected data may become outdated after finishing the process
* Process-wise: Manual process to read and gather survey is inefficient.
.




~ Risk Propagation

» Risk propagation refers to the problem that a disruption at one node
(supplier) can cascade through the network (the ripple effect).

» Companies want to identify the potential impact and probability of

disruptions.
=
e UUDD <:I oooo A
: o &

G)G)-
gjooojo
i <}=
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will the risk create?
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" Risk Propagation

» Traditional methods:

» Probability: Bayesian Networks (BN) to calculate the
probability of a disruption based on previous data.

» Impact: Calculate potential revenue loss, lost sales, or
total profit impact based on historical volumes with
expert judgement.

» Limitations:

» BNs require precise disruption probabilities (priors), which
almost do not exist for rare events.

» Expert judgment is not real-time and often focuses on a
single node failing, overlooking the entire picture of

propagation.

Reference: Hosseini, S., & Ilvanov, D. (2022). A new resilience measure for supply networks with the ripple effect considerations: A Bayesian network
approach. Annals of Operations Research, 319(1), 581-607.
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" Risk Propagation — Summary

4 N\
® < @ Stakeholder
® g @ e Primary user: Supply chain risk managers and practitioners
@ s @ * Responsibility: Practice proactive risk management and ensure operational resilience
. J
( )
— & Scenario
—
Q) __p » Task: Model the propagation to predict how a event/disruption to a supplier can affects the company
S [ * Process: Estimate the probability and impact of the event
. J
( )
o Current approach
e Data source: SC network, risk signals (news, disaster alert, financial report)
o e Current method: Bayesian network and expert judgement
. J
4 N\
Limitation of this approach
* Data-wise: Probability of rare event are unavailable for the Bayesian network.
* Process-wise: Expert judgement is not real-time and fail to holistically model the nature of proapgation.



Step 2: Data Collection and Extraction

Providing visibility to the SC and analyzing risk propagation requires two types of data:

SUPPLIER DATA RISK SIGNALS
PURPOSE: To understand who our PURPOSE: To capture what are the risks in
suppliers are (to gain visibility). our supply chain (to analyze propagation).
Geopolitical Risk Capacity Risk
€« » ~
v Internal Data h /lﬁ
-a ERP, SRM .
news articles purchase order history,
production requirement
Transportation Risk Financial Risk
External Data e /\/
GDACS
@ Bloomberg, FactSet @ —— '-PQE llll

GDACS, PDC Financial reports, J

K / \ earnings call
-

Online M.S. in Al
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y
Supplier Data

» Supplier data help map out a company’s supply chain network.

» It requires both internal record and external databases.

Business Tier 1 Supplier Tier 2 Supplier Higher-tier suppliers
Oo0OooOono
—
aoo
Ojooojo
ojooojo
of 1 o &
o o o
Primarily from Internal record + Primarily from
internal record external database external database
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Supplier Data — Internal Records

» Internal records provide profiles of a
company’s direct suppliers, including

» Name

» HQ address

» Manufacturing site

» Product provided (category code)

» Common sources:
» Enterprise resource planning (ERP) system

» Supplier relationship management (SRM)
system

» Collection methods: direct database
query, csv export

Buppliers: Pr file Management > plier Profile Change Requests >
Address Change Reqguest
* Indicates required field Cancel Reject Apphy
Supplier Name  Bolse Cascade Reguested By Dennis Murphy
Suppler Mumber 5030 RequestDate  25-Now-2009
Address Notes

Current Proposed

Address Name BC HO

Country United States

Address Line 1 1450 Tree Ln

Address Line 2

Address Line 4

City/Town | s CRESCENTA
Locality

County LOS ANGELES

State/Region T4

|
|
|
|
Address Line 3 |
|
|
|
|
|

Province

Postal Code 91214 31287

Sample supplier profile
From https://docs.oracle.com/cd/E18727-01/doc.121/e16534/T553530T553536.htm

25



Supplier Data — External Databases

’ EXternaI d_atabases prOVide gIObaI Supply Chain i Peers ~  Actions ~  QOutput ~ Supply Chain Analysis
networks in a structured format by aggregating | s of [EHRHES

diverse data sources (e.g., public filings, annual s ' Show Events IR
reports, and news articles). :

» Their network includes a supplier’s

» Name

» Relationship type (e.g., materials or equipment
provider)

» % of COGS/Capex

» Common sources: Bloomberg SPLC, Factset

Hfarbus SE | AVIC Shenyana | ystems PLC Dassault Aviat General Dynamics Co... | [Lockheed Martin Corp

[Anatyii: Latest Sades Surprise Percontage
™) L]

» Collection methods: Database API, csv exports
Bloomberg SPLC terminal

(from Bloomberg.com)

Reference: Culot, G., Podrecca, M., Nassimbeni, G., Orzes, G., & Sartor, M. (2023). Using supply chain databases in academic
research: A methodological critique. Journal of Supply Chain Management, 59(1), 3-25.
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d Risk Signals

» Risk signals provide signs for potential disruptions.
» They help identify four types of supply chain risks.

GEOPOLITICAL RISK CAPACITY RISK TRANSPORTATION RISK FINANCIAL RISK

<A

DESCRIPTION:
Uncertainties from suppliers’ production
being affected by resource limitations

DESCRIPTION:
Instability from trade or
political restrictions

AVC\B

A

DESCRIPTION: DESCRIPTION:
Instability of whether product can Financial losses or disruptions that can
be delivered on time occur due to supplier's financial stability

POTENTIAL DISRUPTIONS:
Increased cost, disrupted trade routes

Reference: Li, X., Krivtsov, V., Pan, C., Nassehi, A., Gao, R. X., & Ivanov, D. (2025). End-to-end supply chain resilience management using deep
learning, survival analysis, and explainable artificial intelligence. International Journal of Production Research, 63(3), 1174-1202.

POTENTIAL DISRUPTIONS: POTENTIAL DISRUPTIONS: POTENTIAL DISRUPTIONS:
Material shortages Delayed delivery, increased cost Insolvency, inconsistent delivery

Online M.S. in Al
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" Risk Signals for Geopolitical Risks

» Geopolitical risks comes from changes in government policies or international
conflict.

» News articles are the primary and credible source for documenting such events.
» Key signals: type of policy or conflict, countries or regions being affected

» Collection methods: API, web scraping

Maersk says Red Sea disruption could cut Asia-Europe capacity by 20%

"The risk zone has expanded, and attacks are reaching further offshore," Denmark's Maersk said.

"This has forced our vessels to lengthen their journey further, resulting in additional time and costs to get
your cargo to its destination for the time being," it added in an updated advisory to customers.

Maersk's fuel costs on the affected routes between Asia and Europe are now 40% higher per journey, a
spokesperson said.

Germany's Hapag-Lloyd (HLAG.DE) (%, which has said it believes the crisis can be overcome before the
end of 2024, is also rerouting vessels for the time being.

Reference: Caldara, D., & lacoviello, M. (2022). Measuring geopolitical risk. American economic review, 112(4), 1194-1225.




y

Risk Signhals for Geopolitical Risks

» Static risk metric can help further identify the
severity of each type of risk.

» The Geopolitical Risk Index (GPR) is measured
based on the keyword occurrence from news
articles.

» For each month t, the GPR score can be
determined by:

number of articles mentioning risk keywords

GPR, =
t Total number of articles

Reference: Caldara, D., & lacoviello, M. (2022). Measuring geopolitical risk. American economic review, 112(4),
1194-1225.

Topic sets

Phrases

War_words
Peace_words

Military_words
Nuclear_bigrams

Terrorism_words
Actor_words

Threat/act sets

war OR conflict OR hostilities OR revolution* OR insurrection OR uprising OR
revolt OR coup OR geopolitical
peace OR truce OR armistice OR treaty OR parley

military OR troops OR missile* OR “arms” OR weapon® OR bomb* OR warhead*

“nuclear war®*” OR “atomic war®*” OR “nuclear missile*” OR “nuclear bomb*”
OR “atomic bomb*” OR “h-bomb*"” OR “hydrogen bomb*” OR “nuclear test” OR

“nuclear weapon*®”
terror® OR guerrilla* OR hostage*
allie* OR enem* OR insurgen* OR foe* OR army OR navy OR aerial OR troops
OR rebels

Phrases

Threat_words
Peace_disruption_words
Buildup_words
War_begin_words
Actor_fight_words

Terrorism_act_words

700
600
500
400 —
300

200 —

100

0_

threat* OR warn* OR fear* OR risk* OR concern* OR danger* OR doubt* OR
crisis OR troubl* OR disput* OR tension* OR imminen*® OR inevitable OR footing
OR menace* OR brink OR scare OR peril*

threat® OR menace* OR reject® OR peril* OR boycott* OR disrupt*

buildup* OR build-up* OR sanction* OR blockad* OR embargo OR quarantine
OR ultimatum OR mobiliz*

begin* OR start* OR declar* OR begun OR began OR outbreak OR “broke out”
OR breakout OR proclamation OR launch*

advance* OR attack® OR strike* OR drive* OR shell* OR offensive OR invasion
OR invad* OR clash* OR raid* OR launch*

attack OR act OR bomb* OR kill* OR strike* OR hijack*

GPR threats

GPR acts

MM el T A W T

T T T T T T T
1900 1920 1940 1960 1980 2000 2020
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Risk Signals for Capacity Risks

Capacity risk arises when suppliers face insufficient resources
(e.g., facility, personnel)

Companies cannot directly access their suppliers’ internal data.

» They rely on internal operational data as a proxy to detect anomalies
that signal potential delays.

Capacity risk increases when a company observes the following
internally:
» Increase lead-time variation

» Decreased order fill rate

» Widening delivery gaps between requested delivery dates and the
actual received date.

They typically suggest that suppliers may be experiencing
material or labor shortages.

1. Increased Lead-Time Variation (Jitter)
Risk Signal

Ay

Time
Supplier internal resources unstable.

Lead Time (Days)

2. Decreased Order Fill Rate

——————

Ordered Received
(100%) (70%)

Supplier experiencing shortages.

3. Widening Delivery Gaps

Long Delay
Requested /—\ Actual
Date O x Reg;\éed

Capacity-constrained environment.

30
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Risk Signals for Capacity Risks

» Key data assets:

» Purchase order history: lead
time and fill rate calculation

» Production requirement:
delivery gap calculation

» Data sources: ERP systems

» Collection method: direct
database query, csv export

lead time = Purchase receipt date — Purchase order date

purchase order amount — purchase order pending amount

fill rate =
purchase order amount
Purchase Purchase Order Purchase Order
Order Date Amount Pending Amount
™ LOGIC Pharma - Reports [LOGIC ERP SOLUTIONS PVT. LTD.->§2014-2015] - [Purchase Order Histcry Report] = = Bl
[ sale Reports  Sale Analysis Reports  Purchase Reporfs  Order Reports  Stock Reports | Window - [[&] %
B3| gi-o--RE-@tA1 AR_R-S~
SNO. SUPPLIER NAME PO DATE PO NUMBER PUR ORDER |[/AILD DA’I'EV :P‘URCHASE PURCHASE |
AR PENDING VALID‘BIL.L NO. BILL DATE
7 | 7 7 7 ; - AVOUNT MDU'NT‘ - | DAYS
1 APOLO PHARMACEUTICALS 01/01/2015  |PO-1 1,32,000.00 6/01/2015 26 2 OT/G172018
2 2 45200000 % Lo
3 PO-3 3.45.000,00 1/01/2015 31 5678 31/01/2015
4 30/01/2015  |PO-8 5.01,400,00 0/04/2015 71 1234
| SUPP Wise Totals 14,30,400.0
5 | PIONEER HEALTH CARE SERVICES 02/01/2015  |P0-4 158000000 15800000 91/02/2015 7 01/01/1300
2 PO-7 1.,19,600.00f 1,19,600.00 | 7/01/2015 16
SUPP Wise Totals 2.77.600.00 | 2,77.600.00
7 |VAISHNAVI SURGICALS 111120014 |POS 215,000,00 1/02/2015 a3 265 02/01/2015
SUPP Wise Totals 2.15.000.00
g YAISHNAYI SURGICALS 07/05/2014 §P0O-3 5,38,000.000 5.,38,000.00 | 4/05/2015 373 01/01/1300
3 02/01/2015_JF0-10 6160000}  61.600.00 133
| SUPP Wise Totals 5.99.600.00 || 5.99.600.00
GRAND Totals 25.22.600.0| |5 77 200.00 ]
Print Report | Print With Header/Footer | Close ]
F11=Print Report F12=Print with Head/Foot CTRL+C=Close
Report Created.

Sample purchase order history
https://www.logicerp.com/LOGICPharmaHelp/LogicERPPharma AI
UserGuide.html?purchase_order_history_report.htm 31



7 Risk Signals for
Transportation Risks

» Transportation risks primarily result in
delivery disruptions or delays from

suppliers.

» To mitigate them, companies monitor the
weather and potential natural disasters.

Key signals: Event type, severity, date

Event

5000 km

HOME GDACS EVENTS VIRTUAL OSOCC MAPS & SATELLITE IMAGERY KNOWLEDGE ABOUT
T

CHO daily map

DACS

EST HERE THE NEW WEBSITE

Floods and flash flood alerts in the last 24 hours (EC}

5 FLOODS

location, detailed description (news) for

each weather or disaster event.

Common sources: Global Disaster Alert
and Coordination System (GDACS), PDC
Disaster Aware

Collection methods: API, RSS feed

EARTHQUAKES TROPICAL CYCLONE VOLCANOES DROUGHTS FOREST FIRES
yp South Sandwich . GEZANI-26 n Spain Mayon ) Central Europe- Ethiopia, Sudan

Islands Region | @11 kmm)- 17 Wisd - 16 Feb 2026 {Philippines) T 2026 (10737 ha) - 17
(M 5.5) - 17 Feb Feb 16:00 - 11 Feb 2026 " -8 Weeks Feb 2026
0336
Russian MITCHELL-26 n Italy Sheveluch South America- Myanmar
Federation (148 ki) - 09 Lhad - 16 Feb 2026 {Russia) 2028 (11417 ha) - 17
(M B) - 16 Feb Feh 12:00 - 20 Jan 2026 - 178 Weeks Feh 2026
2142
Solomon Is. PENHA-26 n New Zealand Kilauea (United Middle East Guinea

Wla ms57)-16Fen (7Akmin)- 06 Feb  ggad - 16 Feb 2026 States) Central Asiz-2024 (16142 ha) - 03
19:23 12:00 Lo catio - 25 Jan 2026 - 69 Weeks Feb 2026

“ Southemn _hgid- FYTIA-26 Australia Sabancaya (Peru) East Africa-2025 [ Nigeria

1l plllalicRidge (179 k/h) - 04 ks |8 Feb 2026 - 23 Jan 2026 - 43 Weeks (16719 ha) - 01

severity mmn\i Feb Feb 06:00 Da te Feb 2026

South Sandwich EIGHTEEN-26 n Afghanistan Sheveluch Central Africa- [ Togo
Islands Region (102 ki) - 28 ksl - 15 Feb 2026 (Russia) 2025 (24558 ha) - 31
(M 5.7) - 16 Feb Jan 18:00 - 23 Jan 2026 - 34 Weeks Jan 2026
14:32

“ Russia LUANA-26 m Indonesia Kilauea (United Central-Eastern @ Ghana

Hhd M6y - 15Fen (102 kmih) - 24 isd - 14 Feb 2026 States) UsA-2025 # (18320 ha)- 27
15:58 Jan 12:00 - 06 Dec 2025 - 23 Weeks Jan 2026
Vanuatu SIXTEEN-26 Brazil Sheveluch South Africa-2025 I South Africa

Blid (M6.4)- 14 Feb (74 km/n} - 23 Jan - 13 Feb 2026 ( Fiklsffa" . - 30 Weeks (11236 ha) - 27
02:27 00:00 - 27 Nov 2023 Jan 2026

GDACS News

Detailed
description
in news

Chile - Earthquake (ECHO 14

Brazil - Landslides and floods,

Feb 2026) update (ECHO 14 Feb 2026)

13 Feb 2026 10:52 UTC.&@

« AB6.2 M earthquake at a depth of
36.9 km struck Chile on 12
February at 13:34 UTC (10:34
local time). The epicentre was
located 32 km southwest of Ovalle
the in Coquimbo region. The event
was followed by an aftershock in

13 Feb 2026 10:52 UTC.&

« Severe thunderstorms swept

across Minas?Gerais and the Rio
de?Janeiro metropolitan area in
Brazil's Southeast region on?9?
February, triggering floods and
landslides that caused deaths and
extensive damage.

A

Morocco - Floods, update
(ECHO 14 Feb 2026)

13 Feb 2026 10:52 UTC .48

« Since late?January, a series of

severe-weather events has swept
across northemn Morocco,
unleashing heavy rains that have
triggered devastating floods and
landslides. The hardest-hit areas
include Sahel?al-Gharb, the cent

From gdacs.org

Madagascar, Mozambique -
Tropical cyclone GEZANI,
update (ECHO 14 Feb ...

13 Feb 2026 10:52 UTC.&

= On 12 February, tropical cyclone
GEZANI continued moving south-
west over the Mozambique
Channel toward southern
Mozambique and far off the coast
of western Madagascar as a
tropical storm, further
strengthening. On 13 Febr
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" Risk Signhals for Financial Risks

» Financial risks come from suppliers’ financial instability.

» To capture them, companies look at the report, earnings call, and

stock price of their suppliers.

Data Asset | Description Key metadata Primary Data Source | Collection Methods
Report (10- | Comprehensive overview of Financial statement Regulatory (e.g., SEC | API Integration
K, 10-Q) financial health and operational numbers, metrics, EDGAR)

performance. footnote description
Earnings Management discussion on results, | Qualitative sentiment, Market Analysis (e.g., | APl Integration or
call future guidance, and risk factors executive disclosures Seeking Alpha) web scraping
Stock price | Real-time company valuation and . . Financial Data Feeds REST API, batch

- . . Real-time Stock price .

indicator of sudden investor panic (e.g., Yahoo Finance) | download

Reference: Wang, G., Chen, G., Zhao, H., Zhang, F., Yang, S., & Lu, T. (2021). Leveraging multisource heterogeneous data for financial risk
prediction: A novel hybrid-strategy-based self-adaptive method. MIS Quarterly, 45(4), 1949-1998.
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»

Risk Signals for

Financial Risks

For example, in Lam Research’s earnings call
transcript and 10-Q report:

A.  Slightly negative sentiment
»  May result in a risk in profit margin

B. R&D expenses increase by $159 millions for the six-month

period.

»  Can create significant margin pressure if revenue growth slows

C. Income tax expense rose by 54% this quarter

»  Significantly outstripping the 36% growth in pre-tax income

Supplier name
|Lam Research Corporation (LRCX) 22 2026 Earnings Call Transcript

Let's look to profitability. Gross margin in the December quarter was
49.7%, which exceeded the high end of our guided range on better-than-
expected customer mix. Sequentially, gross margin was about 1 A.
percentage point lower Jreflecting a customer mix that was less favorable|
than what we saw in September. Operating expenses for December came
in at $827 million, which is roughly flat sequentially. R&D accounted for
68% of the total operating expenses.

Earning call transcript (from SeekingAlpha)

EDGAR | Company Search Results

FAQ EDGAR search tools Feedback Classic version

Su pplier Home » Company Search
LAM RESEARCH CORP izex on nasdaq

name

Latest Filings (excluding insider transactions)

February 6, 2026 - 144: Report of proposed sale of securities

February 4, 2026 - 8-K/A: Current report - amendmenf
5.02 - Departure of Directors ar Certain Officers Election of Directo...
9.01 - Financial Statements and Exhibits

February 3, 2026 - 8-K: Current report
5.02 - Departure of Directors or Certain Officers Election of Directo...

Investor Toolkit: On~

[+] Company Information

R | - orts (3-K,
10-K, 10-Q)
available to
download

[+] 8-K (current reports)

[-1 10-K (annual reports) and 10-Q (quarterly
reports)

January 29, 2026 - 10-Q: Quarterly report for quarter ending

9.01 - Financial Statements and Exhibits
January 29, 2026 - 10-Q: Quarterly report for quarter ending
December 28, 2025
January 28, 2026 - 8-K: Current report **Earnings

release™

2.02 - Results of Operations and Financial Condition
9.01 - Financial Statements and Exhibits

View filings

December 28, 2025

October 24, 2025 - 10-Q: Quarterly report for quarter ending

September 28, 2025

August 11, 2025 - 10-K: Annual report for year ending June

29,2025

April 25, 2025 - 10-Q: Quarterly report for quarter ending

March 30, 2025 [ Filing|

View all 10-Ks and 10-Qs | How to read a 10-K/10-Q

Revenue
Cost of goods sold
Gross margin
Research and development
Selling, general, and administrative
Total operating expenses
Operating income
Other income (expense), net
Income before income faxes
Income tax expense c .
Netincome
Net income per share:
Basic
Diluted
Number of shares used in per share calculations:
Basic

Diluted

Financial statement section of 10-Q report

CONDENSED CONSOLIDATED STATEMENTS OF OPERATIONS

LAM RESEARCH CORPORATION
(in thousands, except per share data)
(unaudited)
December 29,
2024

10,668,964 3 8,544,023
A | 5,332,923 4,468,359
2,651,162 2,072,981 ° 5,336,041 4,075,664

573,305 494 947 ML
267,654 244,150 546,999 487,278
340,950 739,007 1,696,750 1,477 583
1,810,203 1,333,884 3,639,291 2,588,081
26,410 14,262 56,484 44,343
1,836,613 1,348,146 3,695,775 2,642,424
| (242,619) (157 123' (533.121) (334.082)
$ 1,593994 3 1,191,018 § 3,162,654 § 2,307 462
$ 127 % 093 3§ 251 3§ 1.78
s A Y WEE O 20 Y S
1,254,856 1,287,109 1,259,651 1,283,173
1,261,739 1,201,489 1,265,526 1,207,767

Sample 10-Q Report (from EDGAR) 34



Step 3: Al-Enabled Analytics

» Al-enabled analytics are designed to provide supply chain visibility
and analyze risk propagation based on the collected data.
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Supplier Risk Profiling

» Before looking outward, organizations focus on the
data they already own regarding their immediate
suppliers (T1 suppliers).

» Goal: Characterize and s_eEmen’g known suppliers
based on their specific risk profiles

» Input: suppliers and their profiles

> (h)uth;)wut: risk level for each supplier (e.g., low, medium,
I8

» Al methods:
» Classification (when ground truth is available)

» Clustering (no ground truth)

Business Tier 1 Supplier

ooo
ooo
ooo

7'

l
E—
0O [0 0 n
: :

ooo
ooo

SUPERVISED LEARNING UNSUPERVISED LEARNING
(CLASSIFICATION) (CLUSTERING)
> ] o
gg f;gg?eddggigl ,Zog§° Unlabeled Data

£ ‘ 1

Model Training & Validation Pattern Discovery & Grouping
Models: Random Forest, Logistic Models: K-Means, Hierarchical
Regression, SVM, Gradient Boosting Clustering, DBSCAN, GMM.

Metries: Accuracy, Precision, Techniques: Dimensionality
Recall, F1-Score. Reduction (PCA), Silhouette Analysis
Risk Prediction Model Segmentation Model

: | :

MACHINE LEARNING ENGINE

f

DATA INGESTION & PREPROCESSING

B ® =

Input: Supplier Profiles, Transaction History,
External Feeds (Structured & Unstructured Data).
ETL Process, Feature Engineering

-




Supplier Risk Profiling (Example)

» Goal: characterize and group suppliers based on their i Cluster 1 Cluster 2 Cluster 3
. . . ) _ . - n
ris k p ro f| | es ( IN a com pa ny S interna | E R P Syste m S) Previous supplier assessment score (c1) 2.39 2.09 2.29
Commodity price variance (cz) 4.63 6.82 7.31
Financial condition of the supplier (c3) 4.54 3.91 4.91
. . . . . Percentage of subcontracted work (c4) 0.13 0.34 0.54
» Data: 72 suppliers and with 17 risk criteria such as, Manuficturing capebilty (c9 s . B
» Financial: Price variance, financial condition Flexibility (co) 4.84 427 5.07
» Capacity: Lead time variability, shipping quality, late Technological capability (c7) 485 412 220
de iveries Defect rate (cs) 0.12 0.26 0.13
Quality management effort (co) 4.93 3.51 4.83
Late delivery date (ci0) 0.11 0.32 0.15
> Key data characteristics- Lead time variability (c11) 0.10 0.35 0.17
. . . Packaging and shipping quality (c12) 5.38 4.91 oD
’ NO predeflned rISk Ievels (no ground trUth rISk |eve|) Ease of communication (c13) 3.95 3.21 4.62
» Large amount of feature (17 performance criteria) Reliability (c14) 479 3.64 4.80
Problem solving performance (cis) 4.54 4.33 543
. Warranty policy and after sales service (cis) 4.52 4.35 5.45
» DESlgn . Disaster recovery plans (c17) 444 4.36 5.35
» DimenSionaIity rEdUCtion With fa Ctor analySiS |:| Highest risk D Medium risk D Lowest risk

» K-means clustering to identify three clusters of suppliers
based on risk levels

Reference: Kara, M. E., Firat, S. U. O., & Ghadge, A. (2020). A data mining-based framework for supply chain risk management.
Computers & Industrial Engineering, 139, 105570.



Business Tier 1 Supplier Tier 2 Supplier  Higher tier suppliers

4 . i f ? e
Netowrok Discovery . Afb&

ojooo
ojooo

E‘ -
llep,
» Once we know our T1 suppliers, we look into the <}:' _

?

entire picture of the supply chain if the existing

network is incomplete. 1
| LARGE LANGUAGE MODEL & GRAPH NEURAL NETWORK ENGINE
» Goal: map out the suppliers for higher-tier ( LARGELANGUAGEMODEL | [ GRAPH NEURAL NETWORK |
. R H ” (LLM) (GNN)
suppliers to address the “visibility gap”.
» Input: existing SC network connections, external text %’gﬁ;
sources (e.g., news, company websites, and reports) oion
» Output: new supplying relationship (e.g., company A Relationshp Exraction ik Preicton
provides product X to company B) | (eg.BERTGPT) | | (eg.GraphSAGE,GAT)
| j |
» Al methods: large language models or GNN to DATA INGESTION & PREPROCESSING
capture both the existing supply chain network AR e
and external textual data. s ==
Existing SC Network Data External Text Sources
(Structured Connections) (Unstructured: News, Websites, Reports)
Data Cleaning, Text Extraction, Entity Recognition,
Knowledge Graph Construction.

- 38



A. Task Description
Relation Extraction

You are tasked with extracting relationships between different nodes (entities defined

T9. A relationship is the link that represents the connection between 2 nodes.
B. || T1e. Extract ONLY the following relationships, strictly complying with these
definitions:

L L IVl | Xa I I l p ‘ e Definition 1 produces: Captures production or manufacturing relationships.

Examples:

- "Apple manufactures iPhones"

- "Toyota produces hybrid vehicles"

- "Samsung Electronics fabricates semiconductors"

4 Goal‘ enhance Supply Cha|n V|S|b|||ty by ' :: In thislc:ptex:., mahn.uf;cj:ur:es, dpr'odices and fabricates all semantically represent
automatically extracting interdependencies from it
textual sources Definition 2 i:c:t;gi:;i::e::;:.ies geographical associations. This relationship should always link
Examples:

- "Volkswagen is headquartered in Wolfsburg, Germany"
- "Foxconn operates a factory in Zhengzhou, China"

. . . ol . - "Amazon's main offices are situated in Seattle, Washington"
> Data. nEWS artIC|eS, C0m pa ny We bSItes, WIkIpEd |a ** Here, headguartered, in, are situated in all represent the same relationship
. N . “locatedIn”
entries, and industrial reports ocatedin
Definition 3 | || suppliesTo: Represents supplier-buyer relationships.
Examples:

- "TSMC supplies chips to Qualcomm”

. . . - "LG Display provides OLED panels to Sony"
4 Data CharaCterIStICS and deS|gn' - "Bosch delivers automotive parts to Ford"
. . , ** In this context, supplies, provides and delivers all represent the same relationship
» Unstructured text with no labels (e.g., whether Ais B’s “suppliesTo”

supplier)
»  Domain-specific wordings (e.g., acquires, subsidiary) _T9-T10 Provide contextual information and simple examples on different ways of writing the same relationship_

Ti11. Use camelCase format for all labels of all relationships extracted.

T12. Extract ONLY the defined relationships above (produces, locatedIn, suppliesTo).
Coreference Resolution

T13. Maintain Entity Consistency: When extracting entities, ensure consistency if an

N DESign. Zero_shot named entlty eXtI’aCtIOn US|ng entity is mentioned multiple times using different names or pronouns.

T14. Always use the most complete identifier for that entity throughout the knowledge

LLMs by crafting prompt to have: graph.

C. Data integrity Example: If “"Microsoft Corporation” is also referred to as “"Microsoft" or "the tech

i i . . giant", use "Microsoft Corporation" consistently.
A' TaSI.( (#e.scrlptl.on . . Instructions T15. The knowledge graph should be coherent and easily understandable, so maintaining
B. Definition (with domain-specific examples) consistency in entity references is crucial.

T16. Adhere strictly to these rules. Non-compliance will result in termination.

C. Data integrity instructions (e.g., syntactic formatting,
coreference resolution)

Y

T11-T16 Instruction on formatting output data, coreference resolution and strict compliance

Reference: AlMahri, S., Xu, L., & Brintrup, A. (2025). Enhancing supply chain visibility with knowledge graphs and large language models. online M.5. In Al
International Journal of Production Research, 1-32. 39



yV .
Netowrok Discovery (GNN Example)

Rl Al
o

R
» Goal: Predict the existence and weights of future 2 2 8 T —
transactions between companies (link prediction). ) /=) production
t=(0, 1, ...} :{: g functions
¢
(a) wiw 2 o
t=(2,4, ...] t=(2, 5, ...} QW» lé
» Data: N -
» SC netwgrk from SupplySim (open-squrce SC data) | {{‘{L Py W"
» Transactions from TradeSparq (each includes supplier, o —
buyer, and prod UCt) Observed transactions
» Key data characteristics: nventory
» Time-varying transactions with three distinct entities: a Past : % Penalties
supplier, a buyer, and a specific product transactions : podctproduct | 12

attention weights

» Design: Extended temporal GNNs capable of - : e
message passing over multiple entities. 2 : = T

prediction

Online M.S. in Al

neural networks. In Proceedings of the AAAI Conference on Artificial Intelligence (Vol. 39, No. 27, pp. 27878-27886). 40

Reference: Chang, S., Lin, Z., Yan, B., Bembde, S., Xiu, Q., Wong, C. H. & Leskovec, J. (2025). Learning production functions for supply chains with graph



yV

Risk Propagation Analysis

» With a comprehensive map of the supply
chain network, the company can assess
how risks propagate over it.

» Goal: identify the impact of SC risk under

the ripple effect

» Input: supply chain network, supplier profile,

risk factors/event

» Output: predict potential propagation pattern

or impact

» Al methods: GNN

=

ada
< oo

H
i
. = [es:

DDDD «’* l:lI:lI:lD

1

ooo
ooo
ooo

m

mg@

oool

How much impact
will the risk create?

= &k
<:=

GRAPH NEURAL NETWORK (GNN) ENGINE

Modeling Ripple Effects & Risk Propagation.
Temporal Graph Networks (TGNs).

Techniques: Message Passing, Graph Convolutional Networks (GCNs),

DATA INGESTION & PREPROCESSING

‘(
VO =

SC Network Data Supplier Profile Data  Risk Factors/Event Data
(Structured Connections)  (Attributes, Capacity)  (Disruptions, Hazards)

Online M.S. in Al
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Risk Propagation Analysis (Example)

» Goal: predict financial risk by capturing how they propagate through the SC network.

» Data: 26 financial indicators for 3000+ companies with different types of relationship (e.g.,
suppliers, partners) from FactSet = form a network (node = company, edge = relationship).

» Data Characteristics:
» Financial distress can spread via multi-relational links

» Corporate relationships are dynamic and evolve year-over-year

» Design: A spatial temporal graph neural network with time-variant attention weights.
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[ p _“‘_f 0 o -l L /T" "1 B -4 L S k- <pl4
f13 PR . e 3 P . /)FT* s
L PR 13 L Al 15 < S pls
S | B ' Al o " Rl - .
57 A B [l o 207 A 1P AR .
L LA yodi plé p <4 | ki pla S | . ipl6
R " R v e il s
- x L / v - p " Ll £k - Pl P LY » N
pd pe pl? pll pll pt p2 pl7 pll pll pd pl plT pld pll
T-2 T-1 T Time - "]

Reference: Wang, J., Zhou, L., Jiang, C., & Wang, Z. (2025). Modeling and Interpreting the Propagation Influence of Neighbor Information in Time-

Variant Networks with Exemplification by Financial Risk Prediction. Journal of Management Information Systems, 42(1), 105-142. 42



* Step 4: Value Delivery

» Visualization: dashboards can be designed based on the Al-enabled
analytic results.

Analytic Key Analytic Output | Other Relevant Chart/Exhibit Dashboard
Infromation

Supplier Risk Risk level for each Supplier location, | Supplier profile table, site Supplier risk profile

Profiling direct supplier financial status maps, financial summary (and drilldown)

Network Discovery A complete SC - Network visualization Risk Analysis
network Overview

Risk Propagation Risk propagation Risk signals, Map and news for events

Analysis and impact disruptive events

» The visualization supports risk treatment decisions.



y

Visualization — Supplier Risk Profile

» A dashboard can be built based on the supplier risk profiling analytic

result.

|

_ ‘/ﬁ:‘l.lpplill' Name
Apex Components Ltd
GlobalLegic Dynamics
Zenith Solutions Inc
Titan Materials Corp
GlobalLegic Dynamics
Zenith Solutions Inc
Zenith Selutions Inc
Titan Materials Corp
Zenith Solutions Inc
Titan Materials Corp.
GlabalLegic Inc.
GlobalLogic Lid.
Zenith Solutions Inc

Titan Materials Comp.

HQ Location

Tokyo, Jzpan
Berlin, Germany
Bangalore, India
Bangalore, India
Bangalore, India
Chicago, USA
Chicago, USA
Chicago, USA
Chicago, USA
Chicago, USA
Tokyo, Japan
Tokyo, Japan
Tokyo, Japan

Chicago, USA

SUPPLIER PORTFOLIO & RISK SEGMENTATION

I Ve quarter 04205 v | ProductType Al v i
T e
$450M 5 ® tigh(c3)
$125M 2 Medium (C1)
$60M 3 ® Low(C2)
$80M 3 @ High(c3)
$50M 3 ® Low(C2)
$95M 4 ® Low(C2)
$60M 3 ® High(C3)
$320M 6 Medium (1)
$320M 6 Medium (C1)
$320M 4 ® Low(C2)
$80M 2 @ Low(C2)
$320M 4 ® Low(C2)
$95M 3 Low (C2)
$95M 4 ® Low(C2)

TIER T SUPPLIER RISK PROFILE: PRIMARY OVERVIEW g

SUPPLIER SITE MAP (BY RISK CLUSTER)

Supplier: Titan Materials Corp.
City: Chicago, USA
@ Risk Level: Medium (C1)
Transaction: $320M

Quarter and product type
selection for suppliers
display

Supplier profile with risk
level: Help quickly identify
suppliers that requires
attention

Supplier site map: overview
of suppliers’ site location

Online M.S. in Al
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7 Visualization —
Supplier Risk Profile

» This dashboard can also
provide detailed information
about a supplier through a

SUPPLIER PORTFOLIO & RISK SEGMENTATION

TIER 1T SUPPLIER RISK PROFILE: PRIMARY OVERVIEW

SUPPLIER SITE MAP (BY RISK CLUSTER)

Quarter: 042025 - Product Type: Al =
Supplier Name HQ Location m.“(ts%" Mumberof  pisk Level -
Tokyo, Japan $450M 5 YT | 3]
$125M 2 Medium (1)
$80M 3 ® Low(C2)
Bangalore, India $80M 3 @ High(C3)
GlobalLogic Dynamics  Bangalore, India $50M 3 @ Low(C2)
Zenith Solutions Inc. Chicago, USA $95M 4 @ Low(C2)
Zenith SolutionsInc.  Chicago, USA $80M 3 ® tigh(C3)
Titan Materials Corp. Chicago, USA $320M 6 Medium (C1)
Zenith Solutions Inc. Chicago, USA $320M ] Medium (1)
Titan Materials Corp. Chicago, USA $320M 4 ® Low(C2)
GlobalLogic Inc. Tokyo, Japan S80M 3 @ Low(C2)
GlobalLogic Lid. Tokyo, Japan $320M 4 ® Low(C2)
Zenith Solutions Inc. Tokyo, Japen $95M 3 Low (€2)
Titan Materials Corp. Chicago, USA $95M 4 ® Low(C2)

Supplier: Titan Materials Corp.
UsaA

Risk Level: Medium (C1)
action: §320M
/

b
%

Q9

99

99
%9@ , S,
® @@%

0 &

Q High Risk
Medium Risk

Q Low ik

Last Updated: 2026-02-15 13:29 MST

A 4

drilldown:
» key financial ratios
» stock price trend
» financial performance

» This helps understand the
financial risks of suppliers.

SUPPLIER DEEP DIVE: FINANCIAL PERFORMANCE ANALYSIS

Supplier: Apex Components Ltd.

STOCK PRICE VS. KEY FINANCIAL RATIOS (LAST 12 MONTHS)

120

Stock Prica (3)

70

80 -
60 4

50+
2013

Vi)

Quarter: Q42025

\_\/V~

2014

2015 2016 2017 2018 2019 2020
=&~ Slock Price (3) =@~ Debt-lo-Asset Ratio

2021

Current Ratio

2022

~3.50
-3.00
- 250

B}

&

200 £

@

5

(&
-1.50
1.00
0.50

RAW FINANCIAL DATA & KEY INDICATORS (Q4 2025)

PROFITABILITY
ROE

Net Margin
LEVERAGE
Debt-to-Asset
Interest Coverage
LIQUIDITY
Current Ratio
Quick Ratio
OPERATION
Inventory Turmover

Receivables Turnover

45% @
3% @
065 @
21 @
11 @
08 @
55 @
62 @
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yV
Visualization — Risk Analysis Overview

» A risk analysis overview dashboard can be built based on the collected risk
signal and risk propagation analysis result.

RISK ANALYSIS: OVERVIEW 0’ A. Global risk event map
GLOBAL RISK EVENT MAP 0 EVENT-RELATED NEWS FEED (Typhoon Mawar) (geopolitical event + disasters)
Global Supply Chain Brace for Impact as Typhoon Mawar
P Intensifies - CNN, 1h age
a0 e ol sttt sy B. Risk propagation over the SC
%@ 0 Usjor Shipging Lines R-toie Vesoule 0 Acld Typhoon network: Help identify where
Severty WO (G bt upply Chi Bace o gt 6 yphon Mo the risk comes from
m‘,‘&‘,ﬁ "c'ﬁ‘;";&(l:',"f:,b) Semx:cndug:or Fabficsa".g Plalnts}n Taiwan Alest:tia &
- : Manila Port Operations Halted Due to Typhoon - Reuters, 2h ag
SC NETWORK RISK PROPAGATION ] Chp Supplers i Tanan brac oripact, potentialdys- C. News relevant to the selected
loomberg, 4h ag .
Logistics Alert: Air freight grounded across region - rISk event: H el p un d erstan d
LogisticsWorld, 6h ag . .
F"?m:»{ outages reported in key industrial zones - Local News, th e d eta | I Of da ris k eve nt fO r
’ - T o e Automotive component shortages predicted - Industry Watch, geO pO I|t| Ca I riS kS an d
———— LR “ 8h ago . .
T\ m Directly a_ffected Evacuations ordered in coastal industrial parks - CNN, 9h aq¢ tra n Sp o rtat IoNn ris kS
: S:,?"acgcz::;m path S”I;iwppmg lanes diverted, expect significant delays - Maritime
N AN S 0 ) ° °
Online M.S. in Al
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yV
Risk Mitigation Decisions

» Decisions around supply chain risks are based on the probability and impact of
supply chain risks to be cost-effective.

» |Is it worth the cost of holding 20% more safety stock to avoid a 5% chance of a delay?

High
RISK %) RISK
MITIGATION [ AVOIDANCE
i Reduce the likelihood or consequences of Eliminate the risk source completely by not
= a risk (e.g., safety stock, multi-sourcing). performing the activity (e.g., exiting a market).
o)
<
a2}
&
a & RISK [c] RISK TRANSFER
=~ ACCEPTANCE OR SHARING
Acknowledge the risk and take no action, Shift some or all of the risk to a third party
absorbing any potential loss. (e.g., insurance, outsourcing contracts).
Low
Low IMPACT High

Reference: Fan, Y., & Stevenson, M. (2018). A review of supply chain risk management: definition, theory, and research agenda. International journal On l In€ M'S' In AI
of physical distribution & logistics management, 48(3), 205-230. 47



Review Questions

» What are the principles to build a good supply chain resilience?

» Why do we need external databases to help map out the supply chain
network?

» What are the goals and common Al methods for the three major
supply chain analytics?

» What are the key charts and exhibits in the dashboard that help
deliver business value for supply chain analytics?

48
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