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Hypothesis

* We believe changes in freight spot
market rate are influenced by Special
natural phenomenon and man Events
made activities

* Market position as time of event is
a factor in nature of response Natural Man Made

Unplanned Planned

© 2019 MIT Center for Transportation & Logistics | Page 3



Methodology
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Measuring Impact

Dependent variables Other triggers
* Cost per mile  Population density
* Freight Volume  Normalization of special events

Independent variables
* |nbound/Outbound
* Distance

e Time from event
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Initial Theory

Location vs Time (Florence)
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Linear Regression

Linear regression has been the “de
facto” method for determining
correlation within the transportation
sector
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Single Variable Linear Regression of Harvey’s Landfall
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Initial Theory
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Challenges and limitations

 |nsufficient natural disaster data
e Lack of access to Retail data

e Data gaps °
* Limited resources . o=
* No weighting for distance measurements ¢ .:&
@
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Models

Train

» Descriptive data set

* Changes depending on Special

Event

e Correlates with tested KPI

* Data set

e Ranged from 2012-2016
e Contains over 27k data points
* Consistent procedures
* All models followed the same
training technique

Validation

* Set expectations

e Supported findings
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Test

 Performed tests for each of the KPIs

Harvey Inbound Volume Model

AT e © Changed minor parameters to test changes
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Harvey Binary Regressed (Outbound Volume

Harvey (Correlated) (W/ 0) Harvey (Correlated) (W/out 0)

Regression Statistics Regression Statistics
Multiple R 0.323647 Multinle R 0.22432
R Square 0.104747 R Square

Adjusted R Square 0.102654 Adjusted R Square

Standard Error 0.505243 Standard Error 0.776563

Observations 1716 Observations 327

136

1.46
157
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Key Takeaways

2. As this field of study moves forward,
advanced machine learning could provide

deeper insights
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Temporal-spatial relationships exist, but their complexity
CANNOT be understood by Multivariable Linear Regression
Reality

Best Case

R Square 0.02

Adjusted R Square 0.(

137 135 132 1
146 14 141 1
155 153 151 147

3. Complete data sets hold the key

e Of 136 Clusters, only 22 had
data directly associated with

Houston during 2017

* 6.5mil points to 47k

I o = AN [ Center for
I I \ B 4 Transportation & Logistics



Future Research

AN

Random
Forest Model

Machine Learning

Train on
weighted
spatial buckets

Maintain
Binary
designators

Deep Belief
Network

New weights are
features

Time feature
remains

Use entire data
set with Ref/Dry
as features
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Long Short Term
Memory Units

Temporal-Spatial

Market Detection? Models are here to
stay

Uber increased
accuracy by 2-18%

Holiday Described Neural Network Previous Model Error
Architecture Error

Christmas Day 1.1 29.2

Martin Luther King, Jr. 8.7 20.2
Day

Independence Day 2.8 17.6

Labor Day 29 6.9

New Year's Day 6.8 7.8

Veteran’s Day 4.7 8.9
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Questions

\  Thank You!




