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The capstone p?rOJect s with Rue Gilt Groupe. bu[Idlng a personal Ve it sevmenee ’ | w
recommendation engine based on user navigational patterns. Rue 7
La La and Gilt are both e-commerce flash-sale websites focusing on
fashion and home goods.

Problem Statement
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The project aims to capture live user behavior as users browse on
the site and recommend products based on the sequence of
products user has browsed to create a better, more seamless user

experience. Thus, a Markov model was chosen to capture user-item ‘ ‘

interactions and provide personalized recommendations to users

based on historical browsing behavior and the current product that Navigation-based
user is viewing. Recommendations
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Model Overview

Integer

Optimization |. Data Description and Data Processing \

Historical

' . Clusterin . : . .
Brgff;”g £ Customized * Training: 9M observations (4/2019-7/2019); testing: 500K observations
* Transform historical user viewing data into product transitions

Solver
Transition Example

February
- March

Transition
Probability

| | = Sweater Skirt 23%
e 2 Dress Coat 16%
Recomm_end_atlon & Coat Sweater 5%
Optimization ‘ .5!
Il. Clustering Algorithm Design \

Based on historical site browsing data, cluster users: Number of Changes Per
Epoch by Number of Groups

1. Randomly assign users to groups, calculate transition
probability for all product transitions for a given user i, j = product transitions observed for user u jggggg
g 7’

nd n;; = number of product i to product j

. T iti babilit e _ ij ij 350,000
ransition probability within group foeug n;gx transitions in group g 300,000

2. Adjust group assighment to maximize sum log of U¥ = set of product to product transitions 250,000

log P;; iti Y Ingroup g 200,000
m transition probabilities X yan. = number of observations in 150,000
3. Re-calculate in-group transition probability group g that transition out from product i 100,000

1 52 4. Iterate until number of changes for entire epoch < 5% 20,000
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lll. Recommendation Algor'thm Design When a user logs on to Rue Gilt website, provide a list of \
product recommendations based on group assignment
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40% 10% ‘ C ‘ g H ﬁ * Rank recommendations based on a calculated score
L%F, . Score = P —Pjo* E[Lj]
¥ | =
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\\/ r- 40% 10% - pij = Transition probability from product i to product j (transition probability
L ; from current product to the recommended product)
B . pjo = Probability of ending the browsing session after product j
0% 0% (recommended product)
\ . E[l;] = Expected length for product j (recommended product)
IV. Evaluation Mechanism Design - o 1
Distribution of Accuracy Distribution of Probability of Exiting s  Distribution of Expected Length [!]
16,000 180,000
4.5
1. Recommendation accuracy: 14,000 160,000 m Calculated m Actual 4 m Calculated m Actual
_ 140,000
Percentage of hitting the next 12,000 3.5
browsed product within the first ;o 120,000 3
15 trles 100,000 2.5
. 8,000
2. Reduce the probability of user 80,000 2
. o A - 6,000
immediately exiting the site 60,000 1>
3. Increase expected length of 4,000 40,000 '
. 0.5
browsing 2,000 20,000 il 11 I
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0.1 0.2 03 04 05 06 07 08 0.9 0% 15% 30% 45% 60% 75% 90% Note: [1]: number of observations calculated in log scale
V. Business Impact N\

e Use user engagement as the primary business metric

Sealliprfer @ e Expected Improvement * Generated by the extension of user length of stay on the website
* Assuming:

Percentage of success within the first 129 e Each user will view 13 more products
0]

15 tries e Historical data on order rates vs. number of products viewed, average revenue per
order, and average daily visitors (with length > 1 filter)
* 10-20% customer adoption rate of new feature

e Business impact calculated as:
. . *  Expected increase in revenue = revenue with new feature - revenue without new feature = daily visitors * [order rate
EXpeCted INCrease in Iength of stay +13 prOdUCtS/ user at new number of products viewed per user with new feature * adoption rate of new feature + order rate at current

number of products viewed per user without new feature * (1 — adoption rate of new feature)] * average order value
— daily visitors * order rate at current number of products viewed per user without new feature * average order value

-10% per product

Probability of User Exiting transition

\ 1-3% expected annual revenue lift across Rue and Gilt
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continued help and support in this project, and to all others who made this fun, challenging, and impactful project possible!



