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Figure 1. Average Ad revenue & Average Item 
Sold Count vs. Ad Revenue Weight
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Regression

What if we don’t want to search for the w, can we estimate it?

Ordinary Least Squares Regression (OLS)

GBT Regression
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Recall set statistics: recall set size, and the maximum, minimum, mean, median, and 
standard deviation of all recall set item’s price, PTR score, and bid rate
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Experiments

Part - 1

• Control (production): Fixed ad revenue weight at 0.25 for all impressions.
• Treatment 1: OLS based dynamic ad revenue weight (DARWO) variant.
• Treatment 2: Fixed ad revenue weight at 1.75. 1.75 is selected because 
it’s the median value of predicted ad revenue weight from the OLS DARWO 
variant.

DESIGN

 1.bold numbers are significant with p<0.1

Figure 2. Average Ad revenue & Average Item 
Sold Count vs. Ad Revenue Weight (DARWO)

Ad revenue and purchase count have a pearson 
correlation of 0.724 

RESULT
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Experiments

Part - 2

• Control: OLS DARWO variant
• Treatment 1: GBT DARWO variant
• Treatment 2: Greedy optimization DARWO variant

DESIGN

RESULT
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Experiments

Summary

Compounded revenue and purchase changes (p<0.1): 

GBT: Revenue lift: 12.6%
Purchase lift: -1.8% 

Greedy: Revenue lift: 11.0%
     Purchase lift: 2.5% 

ADKDD Aug 2021



© 2020 eBay. All rights reserved.

#C2F2EF

#71E3E2

#1DCBCA

#02A2AC

#01718F

#0E4A6C

#00364F

Teal

1

2

3

4

5

6

7

Conclusion

● KL divergence can be used as a quality measurement for a re-ranked list;
● Controlling global standard by adjusting local ranked list’s relevance 

individually

KL divergence can be estimated through local inventory based features. 

This ad hoc re-ranking stage is completely independent of the previous 
ranking or conversion stages.

Effective

Can be estimated

Easy to implement
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Thank you!

Zhen Ge, Wei Zhou, Jesse Lute, Adam Ilardi

Questions? zhge@ebay.com


