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MM&A Instabasket Orders Overview
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Why would we need to have a separate aisle 

Did you know that 72% of people spend less than 44 minutes in a grocery store?*

Based on our data set**:

• 46% of orders contain products from top 10 aisles

• 53.99 % of the orders require top 1000 products

*Grocery Store Statistics: Where, When, & How Much People Grocery Shop
**Dataset based upon “The Instacart Online Grocery Shopping Dataset 2017”, https://www.kaggle.com/competitions/instacart-market-basket-analysis/.

https://www.driveresearch.com/market-research-company-blog/grocery-store-statistics-where-when-how-much-people-grocery-shop/


Objectives
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Main Objective: 

Minimizing the number of trips to other aisles that would disrupt regular in-store customers.

Solution:

Introducing a “Quick aisle” for Instabasket shoppers containing their popular products

Capacity Constraints:

• Aisle: 1000 products

• Refrigerator: Up to 100 products

• Freezer: Up to 100 products



Step 1:

Data Investigation

Step 3:

Harnessing 

Substitutes

Faster Shopping 

Experience

Step 2:

Applying Limits

Step 4:

Evaluation

Our Methodology

24% 



Optimization Metrics
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• Metric (a) = Orders with at least one item in Quick aisle

• Metric (b) = The average % of items in each order available in Quick aisle

• Metric (c) = The average % of orders that only use Quick aisle

• Metric (d) = The average distance to travel to pick up all the items in an order
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The Simple Solution: No Constraints

Dataset split: 

• Training set: 80%

• Test set: 20% 

Deeper look into our training dataset:

• Orders: ~78,000 

• Products: ~33,000 

• Aisles: 134 

• Departments: 21

• Avg. walking distance for an order: 669.64 (m)

 

Step 1: Data Investigation

 

Top 1000 popular products selected for Quick Aisle:
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Step 1 Results on Training Data

Metrics Quick Aisle, No Constraints

Orders with at least one item in 

Quick aisle
92.14%

Avg. items in each order available 

in Quick aisle
53.98%

Avg. orders that only use Quick 

aisle
9.41%

Avg. distance pick up all the items 

in an order
528 m
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Step 2: Applying the Constraints
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How many of top products meet the refrigeration and freezer limitations?

How to determine product placement? Based on Aisles

1. Identify the departments that only can have one type of placement and mark them

2. Investigate and mark the rest of the departments based on their aisles

Applying the constraints to the top 1000 products:

• Go over the most popular products:

• Check their placement requirement

• If required space is available: Select it

• Otherwise skip to the next product

• Continue until we fill up 1000 overall products

➔ We scanned 1431 products to fill up Quick Aisle
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Step 2 Results on Training Data

Metrics
Quick aisle, without 

constraints
Quick aisle 

Orders with at least one item 

in Quick aisle
92.14% 91.11%

Avg. items in each order 

available in Quick aisle
53.98% 49.64%

Avg. orders that only use 

Quick aisle
9.41% 6.9%

Avg. distance pick up all the 

items in an order
528 m 558 m



Step 3: Harnessing The Power Of Substitutes
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Using BERT, a deep learning language model (LLM), to identify accurate substitutes

How can BERT recognizes products: 

This model represents each product name as a vector. Intuitively, this vector describes products in a vector space where related 

products are close to each other.  

Question Animal? Food? Big? Fruit? Sweet?

Answer No Yes No Yes Yes

Representation vector 0.02 0.78 0.12 0.98 0.85



Harnessing The Power Of Substitutes
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Cosine Similarity matches the substitute products

We can fine tune the model by changing its threshold. Based on our studies threshold of 95% yield the most optimized and accurate 

results.

 

Gala Apple

Fuji Apple

Kiwi
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Step 3: Results on Training Data

Metrics
Quick aisle, without 

constraints
Quick aisle 

Quick aisle + 

substitutes

Orders with at least one 

item in Quick aisle
92.14% 91.11% 94.59%

Avg. items in each order 

available in Quick aisle
53.98% 49.64% 58.95%

Avg. orders that only use 

Quick aisle
9.41% 6.9% 10.66%

Avg. distance pick up all 

the items in an order
528 m 558 m 512 m



Step 4: Evaluation
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Evaluating our methodology using testing data

Metrics No Quick aisle
Quick aisle, 

No constraints
Quick aisle 

Quick aisle + 

Substitutes

Orders with at least 

one item in Quick 

aisle

N/A 92.48% 91.46% 94.71%

Avg. items in each 

order available in 

Quick aisle

N/A 53.78% 49.68% 59%

Avg. orders that 

only use Quick 

aisle

N/A 9.53% 7.04% 10.77%

Avg. distance pick 

up all the items in 

an order

670 m 531 m 560 m 513 m



Conclusion and Suggestions
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• Quick aisle reduce the walking distance by 16%

• Many popular items need fridge: Constraints have 

negative effect on all metrics

• Substitutes not only compensate for the 

constraints but improve all metrics: 

(e.g., 24% for walking distance)

• Leveraging LLMs helps to find the most relevant 
substitutes. 



Next steps to improve substitutes
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Collecting users feedback helps with fine tuning the substitutes method

Craving 5% off on

Gala Apple?

Substitute with an item:

FIJI Apple

Red Delicious

Granny Smith

Instabasket

No Thanks!

Refresh Aisle and
 Recommendation
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Appendix 1: Placements example
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Appendix 2: Quick Aisle items: top 20



4/5/2025 This is the slide footer, which can be edited under Header & Footer, along with slide numbers and date18

Appendix 3: Quick Aisle items: Bottom 20
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Appendix 4: Substitutes example
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