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“Pink top, long slv 
ruched floral style 
blouse spring, weekend 
retreat, drawstring front 
elasticized details 
sleeves Kit & Sky…”
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Macy’s department stores

4.3B+ 24B+

women’s apparel revenue total annual revenue

Project Context - Macy’s
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Project Context - Forecasting
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Our Project:



How do we do it?
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Data

Product-Trend 
Matching ForecastingProduct Text 

Descriptions
[ T ]

Forecast 2

Forecast

Model Framework

“Pink top, long slv 
ruched floral style 
blouse spring, weekend 
retreat, drawstring front 
elasticized details 
sleeves Kit & Sky…”

Trend 2

Trend 1

Trend 3
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Herald Square, NYC

Jan-Jun 2023

Forecast
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?Buy Forecast

Allocation Forecast

Results

Use Case 1

Use Case 2
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Dashboard Prototype
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https://docs.google.com/file/d/1C0c8DKhRg-IHBW1KViJzoYLqH_yu85xI/preview


 Impact

Reinterpret Models for New Use Cases

Product Popularity Estimator 

Product Matching Tool

Innovated novel methodology for demand forecasting, 
pioneering a new class of forecasting at Macy’s
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Thank you! Any questions are welcome!
vlao@mit.edu    bircha@mit.edu
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New MethodologiesNew Data Sources

Future Work

New Forecast Scopes
● Predicted fashion trends
● Better inventory data

● Partition locations into regions
● Partition products based on their 

intended life cycle

● Tensor Completion
● Time-series Approaches
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Use Cases

Allocation Forecast

Buy Forecast
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“soft ecru pants striped 
tie waist tapere, fabric 
pattern stripe, pant 
length ankle, style 
straight, cotton, Striped 
Tie-Waist Pants…

Product Matching Tool
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8 most similar products in Millennial Sportswear

39376679336*

885151044697 627962836289 39376677288 195054441357

627962836081 195203300160 792831373315 627962897143

*12 digit upc code

Product 
Matching



Product Matching Tool
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Product 
Matching

“lavender top, long slv 
ruched floral style 
blouse spring, weekend 
retreat,drawstring front; 
elasticized details 
sleeves Kit & Sky …”

768594596674*

733002108909

768594596742

8 most similar products in Millennial Sportswear

708008689073195606070936 193290704007

195606070882768594596889 768594596810

*12 digit upc code

Demand 
Forecasting



Found Distinct Groups of Products Based on Sales Trend
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Top-Down Trend Matching - Overview

Xy

XGBoost
RandomForest
Decision Tree
etc.

X - NLP embeddings from text data
y - Clusters found from pure demand  
      clustering (n=5, weighted)



Top-Down Trend Matching - Example
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Hyperparameter Tuning

Product-Trend Matching - Ensemble Method
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Product-Trend Matching - R-Squared
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Product-Trend Matching - Mean Absolute Error
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Random Forest Feature Importances [.COM]
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