
Impact

Q: What’s the optimal rate to recommend?
A: Calculate revenue for each (rate, volume) pair 
to find the optimal rate
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Motivation: CMA CGM, a global shipping company, traditionally 
relies on its trade team's experience for pricing decisions.

Objective: Develop a mathematical model to assess the 
impact of contract price changes on future volume and build 

an LLM chat application for dynamic pricing advice.
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Deliverables

Phase 1

Volume Prediction Price Elasticity & Revenue Optimization

Goal: Predict volume for next five weeks
Challenges: Volume and rate patterns differ significantly among different customers, 
commodities, trade lanes, container sizes, etc.

Forecast at trade lane, container size, and commodity level
One model per customer

Commodity

Rate

Market Rate

Prior Volume

Trade Lane

Random Forest 

Train R2 = 0.976
Test R2 = 0.841
Total Volume 
Percentage Error
= 4.45%

Volume -
Rate Plot

Q: How to measure impact of rate change on volume?
A: Use slope from Linear Regression to estimate price 
elasticity from simulated rates and volume predictions

Customer: XYZ
Group: LA to Shanghai, 40-foot 
container, all kinds of commodity
Projecting Period: next week

Simulated 
Rate Range
● 700
● 750
● …

Predicted Volumes from 
Random Forest

● 700 – 60
● 750 – 40
● …

R2 = 0.78
Price Elasticity
= -0.00378

*Use correlation between rate-market rate and 
market share as price elasticity if R2’s too low

Phase 2

MIT
Sloan

Step 1: Develop 
Dynamic Dashboard 

and Chatbot

Step 2: Integrate 
Phase 1 Output

Step 3: Extend to 
Entire Dataset

Latest week 
statistics:

Weekly rate 
trajectory:

● 200 Bookings
● 2K Volume

Dashboard Chatbot

What’s the average rate?

The rate average is 500

Filter
s

Trade lane

Commodity

Container 
size

Customer

Price Elasticity Volume Prediction

*Added as new columns to dataset to improve efficiency of the chat app

Similarity SearchTop 5 
customers 

Recent 6 
weeks 

All 
customers

All
weeks

Total volume for mit?

PL XYZ

LLM

Connect directly to 
Snowflake database

Efficiency Boost

Results

Chat App Development

Comprehensive 
Response Toolkit

Delivers responses as 
text, numbers, tables, 

and visualizations 

Ranges from 
monitoring customer 
behavior to tracking 

real-time market rate

Multi-Aspect 
Inquiry Handling

Insightful 
Explanation

Provides underlying 
insights, such as the 

principles of price 
elasticity 

User-Friendly 
Guidance

Includes a set of key 
features and sample 

questions

Dynamic Pricing Advice 
Chatbot:
Enhance market 
responsiveness and decision-
making accuracy validated by 
empirical data

Ready-to-Use Data Pipeline 
and Dashboard:
Enable real-time analytics and 
operational efficiency

Optimization and Prediction 
Model:
Increase potential revenue, 
monitor customer shipping 
behavior, and improve market 
competitiveness

Dashboard Chatbot

Web App Interface

90% correctness 
based on set of predefined 
question and answer pairs

Chat App Functionality


