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How Mathematical Optimization Can Help
Reduce Supply Chain Disruption?

Summary

This paper will cover the benefits of using predictive analytics tools
like machine learning and time series forecasting, but also the
powerful prescriptive analytics tool of mathematical optimization.
You will learn how to sense supply and demand volatility across
your end-to-end networks and decide on how best to react and
respond, by using the tools that combined both predictive and
prescriptive analytics.

Introduction

The latter phenomenon — supply chain disruption — is particularly
significant both from a health and humanitarian perspective and
from an economic perspective. In this paper, we’ll focus on an
“ economic perspective, as the global economy depends on the
smooth flow and delivery of goods and services around the world.
The negative impact of this supply chain disruption is immense, so,

In the the question is: How can companies respond to the global supply
; chain disruption in the most efficient and effective manner

middle of possible?

the

difficulty Given the unpredictable nature of the crisis, organizations can’t

. solely rely on forecasts and predictions. They need to be able to

lies quickly react to constantly changing conditions across their end-to-

opportunity. end supply chains, make optimal plans and decisions, and take the
necessary actions.

To reduce and manage supply chain disruption, organizations
require a full advanced analytics toolbox that contains not only
predictive analytics tools like machine learning and time series
forecasting but also the powerful prescriptive analytics tool of
mathematical optimization.

Mathematical optimization — an Al technique that empowers
organizations to rapidly solve their complex, real-world problems
and make optimal, data-driven decisions that maximize their
efficiency — is an essential technology for organizations today.
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A Reactive Approach to Disruption

Mathematical optimization tools, in combination with predictive analytics tools such as
machine learning, give decision-makers the ability to take both proactive and reactive
decisions.

Let’s take the supply chain network of the US’s FMCG manufacturer that is in danger of
being disrupted, that could potentially lead to shortages of fast-moving consumer goods
in this country. The manufacturer has two factories in the US, a couple of distribution
centers and customers across the country. Before the crisis, the network design of the
manufacturer looked as on the picture below.

Figure 1: Supply Chain Apps — Supply Chain Map

The disruption led to the lack of some raw materials, closure of one factory and need of
changing the whole supply chain network. With mathematical optimization tools, FMCG
manufacturer can effectively respond to changing conditions, emergency situations, and
unexpected disruptions across his end-to-end supply chain networks by:

» Automatically and
dynamically revising and
reoptimizing the supplier
options, production, logistics . =
and inventory plans. : S :

* Using those reoptimized
plans to make optimal
decisions on how to utilize
resources and allocate raw :
materials and inventory in Figure 2: Supply Chain Apps — Network Design Plus

the most efficient way
possible.

Due to the changing conditions and restructuration, the supply chain network now looks
as on the picture above (right).
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A Proactive Approach to Disruption

To help manage and minimize this supply chain risks, the manufacturer must be also
able to take a proactive approach that includes:

Utilizing traditional statistics
techniques, such as
machine learning, logistic
regression, and neural
networks, to build models
that assess and predict
supply chain risk and raw
material unavailability

Feeding those predictions
into the mathematical
optimization models, which —
taking the potential supply
chain risks into account —
can recommend optimal,
strategic- and tactical-level
decisions in terms of
network design, supplier
selection, inventory
management, and in other
areas

Conducting “what-if” analysis
or simulation to explore
various possible scenarios
and determine the best
courses of action
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Figure 3: Supply Chain Anna — Scenario Comparation

Network Design Optimization

Figure 4: Supply Chain Anna — Cost Comparation

With mathematical optimization, companies can proactively make plans and decisions to
ensure their end-to-end networks are efficient, agile, and robust enough to withstand the
impact of supply chain disruption.
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Mathematical Optimization with Supply Chain
Anna and Supply Chain Apps

Reducing the supply chain disruption will require the most powerful and innovative
technological tools. Supply Chain _Anna provides tailor-made solutions based on
intelligent building blocks in record time. With Supply Chain Anna you can model specific
planning and optimization workflows by integrating and harmonizing all your existing
supply chain data sources and key enterprise systems. Visualize your end-to-end supply
chain, assess the risks, compare different what-if scenarios and optimize strategic
supply chain network. Monitor and share your supply chain key metrics with all
stakeholders across the organization. Use Supply Chain Anna to minimize the negative
impact of supply chain disruption and make optimal proactive and reactive decisions that
drive greater operational efficiency and agility.

Combine the analytics with Supply Chain Apps, advanced visualization and mapping
tools that extend Microsoft Excel with intelligent functionalities. Supply Chain Apps gives
you the full transparency of your end-to-end supply chain through best in class
visualization, helps you to optimize your supply chain performance, find the most
efficient routes and inventory levels for the current state and prepare for the future
challenges. In case something is unclear, our support team holds your back all the time
at support@log-hub.com There are online trainings for each of the supply chain apps
categories and YouTube tutorials for each app. Unlock the potential of mathematical
optimization in your supply chain of tomorrow.
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