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1 CONCEPT 
Carpe Diem Savings is a decentralised framework that combines different types 
of savings accounts into one model and applies them to existing 
cryptocurrencies using blockchain-based smart contract technology.  

On the platform, users can stake their funds to be eligible to gain rewards. They 
can stake any number of tokens for a certain amount of time (up to 5555 days). 
When a staking term has been completed and withdrawn within one week after 
maturing, the user’s principal is given back, as well as any rewards gained during 
the time that the stake was active. Penalties will be paid when the user 
withdraws a stake too early or too late. A percentage of these penalties will be 
used as a reward for the remaining stakers. 

 

It should be noted that Carpe Diem doesn’t mint any new tokens to their active 
stakers. This means that the rewards solely rely on penalties paid by other 
stakers, making the number of rewards unknown ahead of time. Therefore, it is 
possible that a stake does not generate any rewards. 

For each token, a separate staking smart contract could be deployed using a 
factory smart contract*. Specific features for each staking smart contract can be 
set in the factory smart contract but cannot be changed once deployed. With 
different features for each staking contract, it is easier to embrace the featured 
cryptocurrency and/or adapt to the team’s wishes. It is possible to create 
multiple staking contracts for the same cryptocurrency. 

Building upon existing ecosystems gives people the option to time-lock their 
cryptocurrencies, which decreases the liquid/circulating supply. The Carpe Diem 
contract may reward stakers when staking longer and/or bigger. Part of the 
revenue could be used for automated token burn. 

 
* A smart contract that creates other smart contracts 

The number of tokens 𝑪𝒊 withdrawn by 
user 𝒊 can be calculated as follows: 

 

𝐶𝑖 = 𝐴𝑖 + 𝑅𝑖 − 𝐹𝑖 

 

Where 𝐴𝑖 = principal of user 𝑖, 𝑅𝑖 = reward of user 𝑖, 
𝐹𝑖 = penalty of user 𝑖. 
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1.1 SHARES 
When starting a stake, the user effectively buys shares. Rewards will be 
calculated for the user’s shares in proportion to the total number of shares. The 
number of shares received by the user for a certain number of tokens at a certain 
price can be increased using bonuses. Before using bonuses, the number of 
shares (𝑠𝑖), bought with the user’s principal (𝐴𝑖), is determined by the following 
formula: 

𝑠𝑖 =
𝐴𝑖

𝑃
 

Where 𝑃 = current share price; 𝑖 = user 

One long stake should always outperform a compounding strategy with 
multiple short stakes. Having the share price at a flat rate would mean that the 
user could buy more shares than he had when using both the principal and 
rewards from an ended stake, thus outperforming longer stakes (more shares 
yield more rewards). To solve this issue, the share price must grow over time. 
Carpe diem uses the following model for increasing the share price: 

  

Each time a user ends a stake, the new share 
price will be calculated as follows: 

𝑃𝑛𝑒𝑤 =
𝐶𝑖

𝑠𝑖
 

If it turns out that 𝑃𝑛𝑒𝑤 > 𝑃𝑜𝑙𝑑, then the share price 
becomes equal to 𝑃𝑛𝑒𝑤, otherwise, the price remains 

the same. 

Such a mechanism will benefit early users as they paid 
less for shares. 
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1.2 BONUSES 
The user’s contribution of purchased shares 𝑠𝑖 can be increased with the Longer 
Bonus and the Bigger Bonus.  

1.2.1 Longer Bonus 
This bonus rewards users who have locked their funds for a long time. The 
amount of this bonus grows linearly from 0% to the maximum Longer Bonus 
percent (𝑀𝐿), reaching a maximum at a certain length (𝑇𝑚𝑎𝑥). The contribution of 
the user’s Longer Bonus (𝐿𝑖) is a linear function of the lock-time (𝑇𝑖) and can be 
calculated by the following formula: 

𝐿𝑖(𝑇𝑖)  = 

𝑀𝐿 ⋅ 𝑇𝑖 𝑇max⁄  if 𝑇𝑖 < 𝑇max 

𝑀𝐿  if 𝑇𝑖 ≥ 𝑇max 

 

1.2.2 Bigger Bonus 
This bonus rewards users who have locked more tokens. The amount of this 
bonus grows linearly from zero to the maximum Bigger Bonus percent (𝑀𝐵), 
reaching a maximum at a certain number of tokens (𝐴max). The contribution of 
the user’s Bigger Bonus (𝐵𝑖) is a linear function and can be calculated by the 
following formula:  

𝐵𝑖(𝐴𝑖) = 

𝑀𝐵 ⋅ 𝐴𝑖 ∕ 𝐴max  if 𝐴𝑖 < 𝐴max 
𝑀𝐵   if 𝐴𝑖 ≥ 𝐴max 

 

 

 

Note: when deploying a contract, the maximum bonus percent (𝑀) can be set to 
0, disabling one or both bonuses for certain token pools.  

The total resulting number of shares can be 
calculated as follows: 

 

𝑆𝑖 = 𝑠𝑖(1 + 𝐿𝑖 + 𝐵𝑖) =
𝐴𝑖

𝑃
(1 + 𝐿𝑖 + 𝐵𝑖) 
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1.3 UPGRADING 
Users can deposit additional tokens into an already existing stake, effectively 
buying more shares for that stake at the current share price. This will increase 
the Bigger Bonus multiplier for that stake*, which results in more shares than if 
the user had deposited the tokens as a separate stake. This feature encourages 
users to set a savings plan with the ability to deposit tokens on a regular basis. 

Of course, for fair gameplay, adding more tokens to the stake will calculate the 
Longer Bonus from the moment the new tokens are added, making no 
difference compared to separate stakes. The Longer Bonus shares for the already 
deposited amount will remain the same. 

Note: a side effect of increasing the user’s contribution will be an increase in the 
size of the potential penalty for early exit. 

1.4 PENALTIES 
In emergency situations, users can end their stake at any time. When early 
ending stakes, penalties are paid for breaking the staking agreement. The 
number of penalties to be paid starts at 100% of the principal and rewards 
combined and ends at 0% when the stake is completed. 

The protocol provides an additional penalty for those who do not withdraw 
within the first week after the end of the stake. After the first week has passed, 
the user’s rewards begin to be penalized, and the penalty increases by 2% each 
following week. After 50 weeks, only the user’s principal will be left.  

  

 
* If the maximum hasn’t been reached already. 
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1.5 REVENUE DISTRIBUTION 
The penalties will be distributed among different pools and wallets: 

Stakers (rewards) 

A big part of the revenue will be distributed back into the staking pool, 
rewarding active stakers. 

Token burn 

A function that could be enabled that will send a percentage of the 
penalties to a blackhole account. This will burn those tokens forever and 
helps ecosystems to increase deflation. 

Community fund 

To help ecosystems get more use cases, a community fund address might 
be set. Carpe Diem will hand this wallet over to a premium part of the 
community, who can decide which projects they want to embrace with a 
little financial help. 

Charity fund 

Part of the revenue will be sent to a separate address. The charity will be 
chosen to fit within the ecosystem and will be discussed with its 
community. 

Developer revenue 

A minimum of 10% from the revenue will be given to Carpe Diem. This 
address is not necessary the deployer address 
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2 DEPLOYMENT & OWNER INFLUENCE 
A factory smart contract will be deployed on a blockchain prior to any staking 
contracts. The owner of this factory smart contract will be able to create new 
staking smart contracts with specific features. 

The flexible features are: 

token 

The address of the token to be used. 

InitialPrice 

Set the initial share price. 

bBonusAmount 

Set the upper limit for the Bigger Bonus. 

lBonusPeriod 

Set the upper limit for the Longer Bonus. 

bBonusMaxPercent 

Set the maximum multiplier for the Bigger Bonus. Can be set to 0 to 
disable the bonus. 

lBonusMaxPercent 

Set the maximum multiplier for the Longer Bonus. Can be set to 0 to 
disable the bonus. 

distributionPercents 

Set the percentages for revenue distribution. Some may be set to 0 to 
disable them. 

distributionAddresses 

Set the initial distribution addresses.  
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3 GAS EFFICIENT REWARDS DISTRIBUTION 
Blockchain network fees for smart contracts are typically based on how much 
resources it costs to print an action onto the blockchain. During the past years, a 
significant increase in overall network fees has been seen. This resulted in 
enormous costs for interacting with inefficient smart contracts. 

Carpe Diem has a long-term vision, as it lets users lock up their cryptocurrencies 
for up to 15 years. This means that Carpe Diem not only needs to build a contract 
that has acceptable network fees now, but also in the many years to come. 

A logical model for rewards distribution is to store info for each day on the 
blockchain and when ending a stake, calling the data from each day served. 
Although this model mathematically works, it isn’t gas efficient. Each time you 
store data, you will pay fees; each time you call data, you will pay fees. This also 
means that the longer the stake, the more it will cost in network fees. 

Carpe Diem and Sfxdx have developed a model for rewards distribution that is 
reliable, predictable, and quite gas efficient. By calling a set number of values 
when ending a stake, it costs the same amount of gas for both short and long 
stakes. 

  

https://sfxdx.com/
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4 DISCLAIMER 
Investing in cryptocurrencies and participating in the Carpe Diem smart 
contract is both for your own risk. Carpe Diem is not responsible for any losses 
made, be it due to early end staking, price movements of currencies, or in case of 
an exploit or hack. 

By auditing the Carpe Diem smart contracts, Carpe Diem hopes to find 
weaknesses that can be fixed before the deployment of the smart contract. 
Although, audits are usually an extra security measure, it is not a security 
warranty or investment advice, nor does it provide a smart contract code 
faultlessness guarantee. 

Please reach out to Carpe Diem when finding a possible exploit. Carpe Diem 
might consider giving out a bug bounty depending on the bug or exploit found. 
  



 
 

11 
 

5 REFERENCES 
Carpe Diem has been inspirated by other Blockchain Certificates of Deposit: 

- HEX – https://hex.com/ 
- Wise – https://wisetoken.net/ 
- Axion – https://axion.network/ 
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- Development & mathematical logic 

o  SFXDX – https://sfxdx.com/ 
- Initial partners 

o Centric Corp Limited – https://centric.com/  
o NoleCoin – https://nolecoin.com/  

- Logo design 
o Herbie - Telegram 

- Smart contract security audits 
o CertiK - https://certik.com/ 
o QuillAudits - https://audits.quillhash.com/  

And everyone that contributed or contributes in any way.  

Carpe Diem has been greatly inspired by HEX. 

 
Due to having its own inflationary token, HEX gives 

superior staking rewards compared to Carpe Diem. It 
has also seen a strong price performance. 

 

If you don’t mind being exposed to HEX, please 
consider buying and staking some at HEX.com. 

 

https://hex.com/
https://wisetoken.net/
https://axion.network/
https://sfxdx.com/
https://centric.com/
https://nolecoin.com/
https://t.me/h41rb13b4b
https://certik.com/
https://audits.quillhash.com/
https://hex.com/

