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// Pricing and Advertising issues
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// Scenario linear price and linear clicks

Linear CRP function
Linear number of clicks functions
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// Scenario tanh price and linear clicks

Tanh CRP function
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// Scenario non-stationary clicks
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// Stationary Advertising Problem



// Stationary Advertising Algorithm Design
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// Stationary Advertising Results

Proposed budget allocation
C1 = 500€   C2 = 200€   C3 = 300€ 

Scenario linear price and linear clicks scenario



// Stationary Advertising Results extra

Different number of arms

Scenario linear price and linear clicks scenario



// Stationary Advertising Results extra

Proposed budget allocation
C1 = 600€   C2 = 400€   C3 = 0€ 

Scenario linear price and linear clicks scenario 2



// Non-stationary Advertising Problem



// Non-stationary Advertising Algorithm Design



// Non-stationary Advertising Algorithm Design

→

→ 𝛾

[1]  Cao, Y., Wen, Z., Kveton, B., and Xie, Y. Nearly optimal adaptive procedure for piecewise-stationary bandit: a change-point detection approach.
ArXiv abs/1802.03692 (2018).



// Non-stationary Advertising Results

Optimal daily clicks
p1 = 3650     p2 = 4600     p3 = 4550

Scenario non-stationary clicks



// Non-stationary Advertising Results extra

Decreased phases duration

Scenario non-stationary clicks



// Non-stationary Advertising Results extra

Increased std

Scenario non-stationary clicks



// Pricing under Fixed Advertising Budget Problem



// Pricing under Fixed Advertising Budget Algorithm Design

→



// Pricing under Fixed Advertising Budget Algorithm Design

Variants of UCB [2]

[2]  Trovò, F., Paladino, S., Restelli, M., and Gatti, N. | Improving multi-armed bandit algorithms in online pricing settings. International Journal of Approximate 
      Reasoning 98 (2018), 196 – 235.



// Pricing under Fixed Advertising Budget Results

Optimal daily profit
~1797€

Scenario linear price and linear clicks scenario



// Pricing under Fixed Advertising Budget Results

Optimal daily profit
~1630€

Scenario tanh price and linear clicks scenario



// Pricing under Fixed Advertising Budget Results

Optimal daily profit
~4547€

Scenario linear price and linear clicks scenario 3



// Contextual Pricing under Fixed Advertising Budget Problem



// Contextual Pricing under Fixed Advertising Budget Algorithm Design

→



// Contextual Pricing under Fixed Advertising Budget Results

Optimal daily profit
~1979€

Scenario linear price and linear clicks scenario



// Contextual Pricing under Fixed Advertising Budget Results

Optimal daily profit
~1982€

Scenario tanh price and linear clicks scenario



// Contextual Pricing under Fixed Advertising Budget Results extra

Scenario linear (“unique”) price and linear clicks scenario

Unique price



// Contextual Pricing under Fixed Advertising Budget Results extra

Scenario tanh price and linear clicks scenario

UCB1 vs EXP3 vs TS



// Pricing & Advertising Joint Optimization Problem



// Pricing & Advertising Joint Optimization Algorithm Design

✕

[3]  Nuara, A., Trovò, F., Gatti, N., and Restelli, M. |  A combinatorial-bandit algorithm for the online joint bid/budget optimization of pay-per-click advertising    
      campaigns.



// Pricing & Advertising Joint Optimization Results

Optimal daily profit
~2327€

Scenario linear price and linear clicks scenario



// Pricing & Advertising Joint Optimization Results

Optimal daily profit
~2365€

Scenario tanh price and linear clicks scenario



// Pricing & Advertising Joint Optimization Results extra

Scenario linear price and linear clicks scenario

Different budget



// Pricing & Advertising Joint Optimization Results extra

Scenario tanh price and linear clicks scenario

TS vs UCB1



// Pricing & Advertising Joint Optimization Results extra

Scenario tanh price and linear clicks scenario

Different std



// Pricing & Advertising Joint Optimization Results extra

Scenario linear price and linear clicks scenario

Change pricing arms Change advertising arms



// Pricing & Advertising Joint Optimization Results extra

Scenario linear price and linear clicks scenario

Change pricing arms Change advertising arms



// Unique Pricing & Advertising Joint Optimization Problem



// Unique Pricing & Advertising Joint Optimization Algorithm Design

→



// Unique Pricing & Advertising Joint Optimization Algorithm Design

→

→



// Unique Pricing & Advertising Joint Optimization Results

Optimal daily profit
~2161€

Scenario linear price and linear clicks scenario



// Unique Pricing & Advertising Joint Optimization Results

Optimal daily profit
~1949€ 

Scenario tanh price and linear clicks scenario



// Unique Pricing & Advertising Joint Optimization Results extra

Scenario linear price and linear clicks scenario

Different std



// Unique Pricing & Advertising Joint Optimization Results extra

Scenario linear price and linear clicks scenario

Different budget
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