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What is a treasury system?

Who funds a cryptocurrency 
development/maintenance?



What is a treasury system?

Patron organizations and donations 

Initial Coin Offering (ICO) 
Problem: 

Lack of Susta
inability



What is a treasury system?

Hair-cut/Tax of Block rewards

Who decides how the 
funds will be used?



Decision making

Who are the people?



Decision making

Ø What are the people?
• Stakeholders
• Anyone else? Developers? Researchers?



What is a treasury system?



Treasury sources



Supporting liquid democracy

Ø What is liquid democracy?

Source: https://bford.info/deleg/deleg.pdf



Supporting liquid democracy

Ø Liquid democracy is a hybrid of direct democracy and 
representative democracy.



Cryptocurrency abstraction

Ø Coin
• Coin ID, value, condition, and payload 

Ø Address
• Generalized: spending condition the recipient intended

Ø Transaction
• Inputs and outputs: s.t.
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System overview

Ø A treasury period consists of
• Pre-voting epoch
• Voting epoch
• Post-voting epoch

Project proposing stage

Voter/Expert registration stage

Pre-voting epoch 

Committee 
selection stage

Key setup 
stage

Voting epoch 

Ballot 
casting stage

Tally 
stage

Signing 
stage

Post-voting epoch 

Execution 
stage



Pre-voting epoch

Ø Project proposal
• Open
• Small cost: fee

Ø Voter registration
• Minimum deposit
• Voting power -- deposited stake
• Reward -- deposited stake

Ø Expert registration
• Fixed amount deposit
• Voting power – delegations
• Reward -- delegations



Voting epoch

Ø Committee selection
• Majority honest
• Fixed deposit

Ø Key setup
• Threshold PKE key generation
• Robustness

Ø Ballot casting
• See next page



Voting epoch

Conceptual barriers!

Answer: You vote your delegation

Ø Ballot casting



Voting epoch

YesE1 No AbsE2

0 1 0 0 0 0 … … … 0

En. . .



Post-voting epoch

Ø Tally

0 1 0 0 0 0 … … … 0

0 1 0 … … … 0 0 0 0

Expert Delegation

Alice 11
Bob 453
Carol 9120

WeightCalculate
Delegation



Post-voting epoch

Ø Sign the decision
• Tally results are signed by the voting committee and put on the 

blockchain

Ø Execution
• Winning projects are funded
• Voters and experts are rewarded: voters according to their deposit size, 

expert according to the level of delegation
• Committee members are rewarded: fixed amount
• [optional] Commit the next beacon



An example

NB: 12000 + 4000 + 7000 + 3000 + 3000 = 29000 < 30000



Put together



Performance (Setup) 



Performance (Unit Vec NIZK) 



Performance (Overall) 



Conclusion

Ø Takeaways
• Treasury system -- funding sustainability

• It is currently adopted by Horizen

• Support liquid democracy

Ø Future work
• To support privacy preserving blockchains

• Better project ranking schemes

• Governance system
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