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Goal
Forecast the next quarter of 

US Cocoa Bean Imports
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Models

Triple Exponential 
Smoothing

SARIMA

Prophet

Raw Data vs. Log 
Transformed

Raw Data vs. Log 
Transformed

Raw Data vs. Log 
Transformed

Grid Search*

Multiplicative*

Manual, Short vs. 
Full Grid Search

Versions:

2

Tuned Models:

6

2

* The ”untuned” versions of these models (e.g., “additive”) for TES shown on upcoming slides but excluded from final evaluation
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Results
Triple Exponential Smoothing  model on raw data performed 

best with lowest MAE & (tied for) lowest MAPE:
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Results

MAPE: 

27%

Forecast

MAE: ~9.5MM lbs

Model
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❖ <20% = excellent
❖ 20-30% = good
❖ <40% = acceptable for monthly forecasting 

Good for seasonal / volatile, high volume, monthly data – a difficult combination to forecast.

It may benefit from additions/further fine-tuning.

Note, MAPE is higher than it would be with non-seasonal data where it can be lower (up to <5%) 

MAPE Levels



© 2026 Lindsay McFarlane. Please do not reproduce without permission.

notebook link:

https://lindsayalexandra14.github.io/ds_portfolio/forecasting_cocoa_bean_imports.html
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Technical Setup

Source: Census US imports of Cocoa 
Beans 2020-2024

Type: Structured

Observations: 60 (months) 

Features: Month/Year

Target:  Weight & Spend

Note, N is higher originally as the 
grain was by Country, but Country 
was not used in this forecast

Setup
Language: Python

 
Packages: prophet, seaborn, 
matplotlib, numpy, pandas

Compute: Python3 CPU in Google 
Colab

Evaluation Metrics
● Mean Absolute Error (MAE) 

& Mean Absolute 
Percentage Error (MAPE)  
on forecast

Data
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