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AMAZON.COM 

 Problem: 

  

 Amazon is under increasing legal and political pressure from state 
governments and traditional retailers because of its refusal to collect sales 
tax.  

 

  

 The company doesn’t collect sales tax directly on transactions. The 
customers are required to remit taxes due to the company tax policy. This tax 
policy is part of its plan to offer the lowest possible prices, and Amazon tries 
to preserve this policy. 

  



AMAZON.COM 

 Back-Story: 

  

 Amazon and other Internet-based retailers are free from collecting 
taxes in states where they don't have warehouses or physical storefronts. 

                                 (1992 Supreme Court decision) 

 

 

 

  The company has a customer base around 30 million people. 



AMAZON.COM 

 Approach: 

  



NETWORK MODEL 

 Assumptions 

 

 Customer profiles are represented by Gross Domestic Product(GDP) 

 

  State sales tax rates do not affect the model. 

 

  There isn’t any restriction on flow in terms of services. 

 

  Delivery method is assumed to be directly from the warehouses to 
the capital cities via highways.  



NETWORK MODEL 

 Measure of efficiency: 

 Scenario1 

Distance 

 

 Scenario2 

Distance 

GDP 

 

 Scenario3 

Distance 

GDP 

SALES TAX 

 

 

 

 

 

 

 



NETWORK MODEL 



Jeff Bezos,  
founder and CEO of  
 

The logistics  
of distribution are the 

iceberg below the  
waterline … Definitely! 



Inspired by nature… 



A, B, C, D  

Customer Locations 

W0, W1 … W8 

Warehouses 



EQUAL POPULATION 
FOR EACH LOCATION 

STAGE #1 



***************** 

solve MinCostFlow 

--CLOSING 8.00 WAREHOUSE(S)--    

Warehouse W1 ->  CLOSED    

Warehouse W2 ->  CLOSED    

Warehouse W3 ->  CLOSED    

Warehouse W4 ->  CLOSED    

Warehouse W5 ->  CLOSED    

Warehouse W6 ->  CLOSED    

Warehouse W7 ->  CLOSED    

Warehouse W8 ->  CLOSED 

total cost =      88.0 

EQUAL PROSPERITY 
FOR EACH LOCATION 

STAGE #1 



***************** 

solve MinCostFlow 

--CLOSING 8.00 WAREHOUSE(S)--   

Warehouse W0 ->  CLOSED   

Warehouse W1 ->  CLOSED   

Warehouse W2 ->  CLOSED   

Warehouse W3 ->  CLOSED   

Warehouse W4 ->  CLOSED   

Warehouse W6 ->  CLOSED   

Warehouse W7 ->  CLOSED   

Warehouse W8 ->  CLOSED 

total cost =    -268.2 

LOCATION B  
With Increased 
Population 

STAGE #2 



***************** 

solve MinCostFlow 

--CLOSING 6.00 WAREHOUSE(S)--   

Warehouse W0 ->  CLOSED   

Warehouse W1 ->  CLOSED   

Warehouse W2 ->  CLOSED   

Warehouse W4 ->  CLOSED   

Warehouse W6 ->  CLOSED   

Warehouse W8 ->  CLOSED 

total cost =    -687.8 

LOCATION D  
With Increased 
Prosperity 

STAGE #2 



WAREHOUSE 7 
Subject to TAX 

STAGE #3 



***************** 

solve MinCostFlow 

--CLOSING 1.00 WAREHOUSE(S)--   

Warehouse W7 ->  CLOSED 

total cost =   -1501.5 

WAREHOUSE 7 
is closed… 

STAGE #3 



Dynamic Min-Cost Flow 

 

  𝐶𝑖𝑗𝑦𝑖𝑗
𝑗𝑖

 

  𝑦𝑖𝑗
𝑗𝑖

−   𝑦𝑗𝑖 = 0

𝑗𝑖

 

            s.t. 

𝑦𝑖𝑗  ≥ 𝑙𝑖𝑗 × 1 − 𝑑𝑖 , ∀ ∈ 𝑊 

𝑦𝑖𝑗  ≤ 𝑢𝑖𝑗 × 1 − 𝑑𝑗 , ∀ ∈ 𝑊  

𝑑𝑗 = 𝑡𝑜𝑡𝑎𝑙𝐶𝑙𝑜𝑠𝑒𝑑 

𝑦𝑖𝑗  ≥ 0 

𝑗 ∈ 𝑊  𝑑𝑗 ∈ 0,1  

O/W,     𝑑𝑗 = 0 

 

Min     Z = 





STAGE #1: Distance 



STAGE #1: Distance 



STAGE #1: Distance 



STAGE #1: Distance 





STAGE #2: GDP 



STAGE #2: GDP 



STAGE #2: GDP 



STAGE #2: GDP 





STAGE #3: TAX 



STAGE #3: TAX 



STAGE #3: TAX 



STAGE #3: TAX 



Efficiency Index v. # Closed 

Warehouses in Tax 
Enforcing States 



CONCLUSION 

 To determine the best and worst states for the warehouses, we first 
considered the location of shipping distribution centers. The closer you 
are to a distribution center, the sooner you’ll get your item. 

 

  Sales tax is an important factor in determining the best warehouses to 
keep open. 

 

  Including every single city in the states would contribute to more realistic 
results. 

 

  The model we found is applicable to find best and worst states  to open 
an online retail center. 



CONCLUSION 

Online Shopping Insights, Statistics & Trends 



QUESTIONS 

Maintain high 
revenue with 

the lowest 
price policy 


