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Title Garnier Skin Naturals, Charcoal, Face Serum Sheet

Mask (Black), 28g & Garnier Skin Naturals

Bullet Garnier Skin Naturals, Charcoal, Face Serum Sheet

Mask (Black), 28gGarnier introduces a new 

generation of face masks for women that infuses skin

with 1 week of serum with 1 mask. Garnier black

serum mask is a breakthrough  black tissue mask

technology that offers double purifying  and hydrating

efficacy. Use Garnier black serum mask if you have

dull skin with clogged and enlarged pores.

Scent Blank

Attribute Extraction (AE) Task

Charcoal



Attribute Extraction (AE) Solutions

OPEN ATTRIBUTES CLOSED ATTRIBUTES

Source attributes of product Source attributes of product



Challenges with AE Models

Missing 
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Generalization 
Error

Emerging / 
Unseen 
Values

“New 5 Gum Chewing Gum Pack of 10 15 

Piece Packages”

Ground Truth – Mint Attribute - Scent



Challenges with AE Models

Missing 
Information

Generalization 
Error

Emerging / 
Unseen 
Values

“Creamix pan cake premix rose 4000g”

Ground Truth – Rose Attribute - Flavor



Challenges with AE Models

Missing 
Information

Generalization 
Error

Emerging / 
Unseen 
Values

“NatureVit Soy Milk Powder can be used in 

Tea, Coffee, Beverages, etc.”

Ground Truth – Soy Milk Attribute - Flavor



Why Should We Ensemble Values?
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RL based Ensemble

Model Description Precision Recall F1 score

Traditional AE models 67.1% 38.9% 47%

First neighbor ensemble 42.8% 57.7% 48.4%

Majority vote ensemble 43.5% 57.3% 48.7%

Most confident ensemble 40.4% 54.7% 45.8%

Model Based ensemble 58.0% 39.3% 46.7%

Oracle score (20 neighbors) - 82.9% -



PAVE – Product Attribute Value Ensemble

Product Embeddings Space -    (P)

Product Catalog

 Title     Ear Plugs for Sleeping

 Bullet   Multiple occassions: Perfect for

             reducing, muffling and blocking

             sound at concerts, construction

             sites, and other loud events

Product Catalog

 Material     [Candidate Value]
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Liu et. al. Knowledge-guided Open Attribute Value Extraction with Reinforcement Learning

https://arxiv.org/abs/2010.09189


PAVE

𝑀+ = (𝑀, ത𝑎, ത𝜋, 𝜂)

ത𝜋 - Ignores current candidate

Handles noise, stable and 

interpretable policy

Confidence scores

Frequency scores

Indicator scores

Similarity scores

Non-Terminal Actions:
1 (replace BV with AV)

2 (replace BV with VV)

3 (replace BV with CV)

Terminal Actions:
4 (stop)

5 (replace BV with blank & stop)

Episode Reward:
-𝛼, blank

+/-1, match with ground truth

Intermediate Reward

Penalty:
-𝜈, switch to same value

LAZY-MDP STATE

ACTION REWARD



RESULTS



Comparison with Baselines



Breaking Up Recall Lift

66%

19%
14%



Thanks!
Questions?

You can find me at:

kushlku@amazon.com

Link to the paper


