Improving Forecasting Accuracy of Intermodal Pickup Demand by Integrating Statistical Forecasting Methods

Project Manager: Luke Turner -- Team Members: Dustin Adcock, James Waller, Olivia Ohistein, Payton Moore
Industry Contacts: Alex Wong, Jordan Sonnentag -- Faculty Advisor: Dr. Justin Chimka

J. B. Hunt Transport Services, Inc. is a Fortune 500 company providing supply chain solutions across North We considered a variety of factors when designing the forecasting method. We considered factors to be To gather results, we tested the forecasting method for different weeks of the year and compared our
America. The company is broken down into four divisions: Intermodal, Dedicated Contract Services, any variation of the system having a potential impact on the pick-up demand. After statistical analysis on forecast to the J. B. Huntiorecast. Our forecast will be represented as the Ark forgcast and the capacity
Intermodal accounts for 58% of the company’s total revenue and location. report the Thursday before the actual week; they keep an update key in their database, allowing us to roll it
' back to the exact date easily. We tested multiple weeks that vary with historical demand.
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/ evaluate the system were mean absolute percent error and Forecast 2000 . . . felt these weeks were also Interesting to
mean absolute deviation. Mean absolute percent error (MAPE) 0 compare our forecast to J. B. Hupt s since the
Our project falls within the Network Planning division with J. B. Hunt Intermodal. The main goals of the is a percentage-based error averaging the quotients of the absolute difference between the actual data 1-Jul 14-Oct 9-Dec 13-Jan demand can be unknown and widespread.
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Since 21% of JB Hunt Intermodal’s (JBI) loads are requested to be picked up from the customer on the Mean absolute deviation (MAD) is a value-based error averaging the absolute difference between the s that predicting volumes for smaller ramp . *WINNIPEG
same day that the order is booked. This provides them very little time to react and plan their actual and the forecast. groups is a challenge; therefore, we decided e
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for each ramp group. Their goal is to predict container volumes for each ramp two weeks out. The an 5:% 20% means the importance Of) forming a forecast is
forecast is presented by Capacity Managers. Their role is to communicate with their assigned ramp - = unnecessary in J. B. Hunt’s eyes because demand volumes are low.
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There are two directors who share Lead Time (Days) compared to J. B. Hunt’s. Overall, our forecast was more accurate by 1700 containers.
responsibility across North America, There are strengths and weaknesses of all forecasting methods, based on research written in Forecasting: 10
each oversee three markets A > 00 The Key to Managerial Decision Making. Waddell explains the choice of the best forecasting method can 1 ° Forecast versus Actuals per Day
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to their destination location to meet demand for the upcoming week based off their expected demand. We developed an optimization methodology to assign the weights of each forecast. The objective
function for our optimization is to minimize mean absolute deviation. Along with providing J. B. Hunt with a robust forecasting mathematical solution we wanted to include a
Within the network planning team their only current key performance indicator is the Forecast Balance confidence interval to supplement the point forecast. Creating confidence intervals is common practice
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Forecast Balance Report @ the J. B. Hunt developers create it on their systems. This includes the point forecast, the confidence
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J.B. Hunt Intermodal and Capacity Planning

J.B. Hunt Intermodal
What is J.B. Hunt?

J.B. Hunt is a transportation and logistics company
that was incorporated in 1961 Johnnie Bryan Hunt
out of the city Springdale, AR. Today, J.B. Hunt is
Fortune 500 company providing supply chain
solutions across North America.

iy P N e : : & ] M

J.B. Hunt Headquarters

What does J.B. Hunt do?

The company is broken down into four divisions:
Intermodal, Dedicated Contract Services, Integrated
Capacity Services, and Truckload. These four divisions are
all different forms of how J.B. Hunt accomplishes the task
of receiving freight from a customer in an origin location
and then transporting that freight to a desired final
destination.

Freight being loaded onto a chassis

What is Intermodal?

Out of the four divisions, Intermodal accounts for the
most revenue at nearly 60% of the company’s total
revenue. Intermodal can be summarized in 6
simplified steps: (1) Customer’s freight is picked up
via truck, (2) the freight is transported via truck to a
local “ramp” or rail transferring station, (3) At the
ramp the freight is transferred to rail transportation,
(4) It is then transported across the U.S. via rail to a
destination ramp (5) At the destination ramp, the
freight is transferred back to a truck,

(6) Finally the truck takes the freight to its customer’s
desired final destination.

Container at a ramp being taken
off of a truck chassis for
placement onto a rail

Network Planning
How is Intermodal Planned?

In order to execute the tens of thousands of orders processed each week
efficiently, a Network Planning team is entrusted with ensuring the Intermodal
network feasibility and efficiency of equipment used. This team is composed of six
Capacity Managers, two Directors of Network Planning, and one Vice President of
Network Planning. Simply put, the Network Planning team is concerned with
ensuring that every ramp location has the equipment necessary to carry out new
orders. This needs to be planned out because equipment is constantly being sent
and received at different ramp locations across the country resulting in a natural
inclination toward imbalance of equipment in the network.
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Importance of Network Planning:

As an Intermodal order is carried out there are many moving parts involved to
achieve this. There needs to be a truck available to pick up a customer’s freight
initially, this truck needs a container for the chassis to carry the incoming freight,
the initial and final destination ramps need to be aware of how many containers
they are receiving in a day that they will need to place onto either rails or trucks.
All of these aspects require adequate planning so they can have equipment in
place and ready to go. The Network Planning team is responsible for ensuring the
components of the network are working together to execute the process.

Forecasting & Equipment
How does the team forecast?

To adequately plan out where equipment is needed to satisfy upcoming orders
within the network, the Network Planning team generates forecasts of customer
demand on a daily basis. Every Thursday, at their Capacity Planning meeting, the
team solidifies the forecasts and implements the forecast into the plan for how
equipment will be moved around the country to ensure the network is feasible in the
upcoming week of operations.
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Weekly forecasts produced by team members are entered
into the Forecast Balance Report

What resources need to be balanced
in the system?

Trucks & Personnel
Chassis
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