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Burak Isikli

Me

● PhD Candidate (Computer Science)

● 16 years of experience in various fields

● Staff ML Engineer @ Delivery Hero,  Search Personalization 
Ranking
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Who are we?

Delivery Hero

● Food ordering & delivery
● Restaurants & Quick commerce
● 70+ countries
● People we serve: up to 2.2 billion
● Restaurant partners & local 

vendors: 1.5 million
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Why Positional Bias

What

● When was the last time you scrolled to the second page?

● What if you would be hungry :)
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Why Positional Bias

What

● Goal: 
○ Presentation Bias
○ To make fair results for all of the vendors
○ E.g On Google Search, users click on the first 

position 10x more than the tenth position

https://www.sistrix.com/blog/why-almost-everything-you-knew-about-google-ctr-is-no-longer-valid/
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Why Positional Bias

What

● Reasons:
○ Trust the algorithm and select from the top result
○ Truly relevant results on the top result
○ Training the model on biased historical data 

perpetuates the bias (Interaction features)
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German Tank Problem

How

https://en.wikipedia.org/wiki/German_tank_problem

● During World War II, 
production of German 
tanks such as the Panther 
was accurately estimated 
by Allied intelligence using 
statistical methods
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German Tank Problem

How

https://en.wikipedia.org/wiki/German_tank_problem

● Serial numbers: 19, 40, 42 and 60
● Let 

○ N equal the total number of tanks predicted to have been produced, 
○ m equal the highest serial number observed and 
○ k equal the number of tanks captured.

● N ~= m + m/k - 1
● N = 60 + (60/4) - 1 = 74
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German Tank Problem

How

https://en.wikipedia.org/wiki/German_tank_problem

German Records?
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German Tank Problem

How

https://en.wikipedia.org/wiki/German_tank_problem
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What does this have to do with us?

How

● No impression data

● We don’t know how far user scrolls
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How?

How

https://en.wikipedia.org/wiki/German_tank_problem
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How?

How
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How?

How
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Architecture

How
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Features

How

● Textual Similarities
● Behavioural/Interaction Features
● Price 
● Context
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Relevance

How

● Binary
○ Ordered/Not Ordered (1/0)
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Offline Evaluation Metrics

How

● nDCG
○ nDCG@50
○ nDCG@2-10
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Offline Evaluation Metrics

How

● nDCG
○ nDCG@50
○ nDCG@2-10

● Recap
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Offline Evaluation Metrics

How

● nDCG
○ nDCG@50
○ nDCG@2-10

● Diversity of vendors
○ How many distinct items have been shown at first k slots (k=10, 20)

● Novelty
○ How well the restaurants are shown in top-k result? 
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1. Positional-aware Learning

Methods

● Position as a feature
● Training: Enabled
● Inference

○ Fixed position: 0, 1, 5, 
50?

Image: https://www.kdnuggets.com/wp-content/uploads/grebennikov_dealing_position_bias_recommendations_search_13.png
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1. Positional-aware Learning

Methods

● Position as a feature
● Training: Enabled
● Dropout

○ Positions of some sessions can be 
discarded (10%, 20%, etc.)

Image: https://www.kdnuggets.com/wp-content/uploads/grebennikov_dealing_position_bias_recommendations_search_13.png

Session_id Features Positions Use this 
session

1 ….. 1,2,3,4,5 ✓

2 ….. 1,2,3,4,5 ✓

3 ….. X (20%)

4 ….. 1,2,3,4,5 ✓

5 ….. 1,2,3,4,5 ✓
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1. Positional-aware Learning

Methods

● nDCG

nDCG@50

Value Dropout Δ current (%)

0 0.1 -0.416

1 0.1 -0.76

nDCG@2-10

Value Dropout Δ current (%)

0 0.1 6.293

1 0.1 5.964
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1. Positional-aware Learning

Methods

● Diversity
○ Number of distinct vendors in top-k positions

diversity@10

Value Dropout Δ current (%)

0 0.1 4.919
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2. Proximity Features

Methods

● The max/min/avg position for the past k 
days orders

● The max/min/avg position for the past k 
days clicks

● The max/min/avg position for the past k 
days orders or clicks

● Textual Similarities
● Behavioural/Interaction 

Features
● Price 
● Context
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2. Proximity Features

Methods

nDCG@50

Δ current (%)

0.62

nDCG@2-10

Δ current (%)

8.31

● Best possible feature set: [order_avg_position_30d + click_avg_position_30d + 
all_avg_position_30d + order_max_position_30d]
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2. Proximity Features

Methods

● Diversity

diversity@10

Δ current (%)

- 0.23
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3. Punished Interaction Features

Methods

● During the click count calculation, formula is 
defined to punish if the position is higher

● Similar to Inverse Propensity Weighting 

Click_count = Σ (click_conversion*weight)

Weight can be calculated based on the number of 
orders
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3. Punished Interaction Features

Methods

nDCG@50

Δ current (%)

0.52

nDCG@2-10

Δ current (%)

8.18

● nDCG
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3. Punished Interaction Features

Methods

● Diversity

diversity@10

Δ current (%)

3.18
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4. Unbiased Lambdamart

Methods

● Unbiased LambdaMART: An Unbiased Pairwise Learning-to-Rank Algorithm, 
https://dl.acm.org/doi/10.1145/3308558.3313447 

https://dl.acm.org/doi/10.1145/3308558.3313447
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4. Unbiased Lambdamart

Methods

Currently;
● Ranking metric is optimised on nDCG 

(conversion aka orders)
● Objective: LambdaRank
● Method: LambdaMART

○ https://github.com/micros
oft/LightGBM/blob/maste
r/src/objective/rank_obje
ctive.hpp 

In positional bias;
● Unbiased LambdaMART: An Unbiased 

Pairwise Learning-to-Rank Algorithm
● Same nDCG metric with different cutoff 

(k=10, k=20)
● Objective: Custom

○ https://github.com/burakisiklidh/un
biased-lambdamart 

● 2 Additional parameters
○ Positional bins
○ Punishment Ratio

● Method: LambdaMART

https://en.wikipedia.org/wiki/Discounted_cumulative_gain#Normalized_DCG
https://en.wikipedia.org/wiki/Discounted_cumulative_gain#Normalized_DCG
https://github.com/microsoft/LightGBM/blob/master/src/objective/rank_objective.hpp
https://github.com/microsoft/LightGBM/blob/master/src/objective/rank_objective.hpp
https://github.com/microsoft/LightGBM/blob/master/src/objective/rank_objective.hpp
https://github.com/microsoft/LightGBM/blob/master/src/objective/rank_objective.hpp
https://dl.acm.org/doi/pdf/10.1145/3308558.3313447
https://dl.acm.org/doi/pdf/10.1145/3308558.3313447
https://github.com/burakisiklidh/unbiased-lambdamart
https://github.com/burakisiklidh/unbiased-lambdamart
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4. Unbiased Lambdamart

Methods

● A General Framework for Pairwise Unbiased Learning to Rank 
https://dl.acm.org/doi/abs/10.1145/3539813.3545119 

● https://github.com/zalandoresearch/pairwise-debiasing 

https://dl.acm.org/doi/abs/10.1145/3539813.3545119
https://github.com/zalandoresearch/pairwise-debiasing
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4. Unbiased Lambdamart

Methods

● Lightgbm supports custom objective (fobj)

● Overcome GIL
○ Cython (Python with C data types)

https://cython.readthedocs.io/en/stable/src/tutorial/cython_tutorial.html
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4. Unbiased Lambdamart

Methods

● C Programming Language
● Makefile
● Building



36Delivery Hero Proprietary & Confidential. 2023 All Rights Reserved

4. Unbiased Lambdamart

Methods

● Unbiased LambdaMART can jointly estimate the biases at click positions and the biases at 
unclick positions, and learn an unbiased ranker

● https://github.com/microsoft/LightGBM/blob/master/src/objective/rank_objective.hpp 
○ Init
○ GetGradients
○ GetGradientsForOneQuery

● Should return
○ The value of the first order derivative (gradient)
○ The value of the second order derivative (Hessian) of the loss
○ https://lightgbm.readthedocs.io/en/latest/pythonapi/lightgbm.LGBMRanker.html 

● No need to change anything on inference side

https://github.com/microsoft/LightGBM/blob/master/src/objective/rank_objective.hpp
https://lightgbm.readthedocs.io/en/latest/pythonapi/lightgbm.LGBMRanker.html
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4. Unbiased Lambdamart

Methods

● Xgboost 2.0 Experimental Feature: Unbiased Lambdamart

● https://github.com/dmlc/xgboost/releases/tag/v2.0.0rc1 

https://github.com/dmlc/xgboost/releases/tag/v2.0.0rc1
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4. Unbiased Lambdamart

Methods

● REG_P_VALUES = [0.0, 1.0, 2.0]
● position_bias_power = 0.5
● nDCG

nDCG@50

Δ current (%)

0.14

nDCG@2-10

Δ current (%)

7.09
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4. Unbiased Lambdamart

Methods

● Diversity

diversity@10

Δ current (%)

2.73
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5. Conclusion

Conclusion

Δ nDCG@50 Δ nDCG@2-10 Δ Diversity@10

PAL -0.416 6.293 4.919

Proximity 0.62 8.31 -0.23

Punished 
Interactions

0.52 8.18 3.18

Unbiased 
Lambdamart

0.14 7.09 2.73
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5. Conclusion

Conclusion

● If you're using clicks/purchases as implicit labels, then their position also matters!

● We can use custom loss to unbias the model

● A lot of researches are done on neural ranking, a few for gbdt



Feedbacks/Questions?

https://www.instagram.com/deliveryhero/
https://www.facebook.com/deliveryhero
https://twitter.com/deliveryherocom
https://www.youtube.com/channel/UCt4ez606IDQRFN-hFuy9GIQ
https://www.linkedin.com/company/delivery-hero-se/mycompany/
https://www.xing.com/pages/deliveryherose

