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ABSTRACT
Sat.is is the next generation multichain decentralized exchange that
aims to provide the optimal trading experience with zero slippage,
low transaction fees, and self-custody of funds. Through our state-
of-the-art Long/Short Automated Market Maker (L/S-AMM) and
SigmaMining, Sat.is is able to maximize capital efficiency for Liquid-
ity Providers (LPs) by offering high real yields, zero impermanent
loss and efficient usage of capital.
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1 INTRODUCTION
Decentralized Finance, or DeFi in short, has developed by leaps and
bounds since its inception. The collective goal of all DeFi builders
is to create a blockchain-based financial system that is efficient and
not governed by central financial intermediaries. From these efforts,
come decentralized exchanges (DEXs).

Uniswap, launched on Ethereum in 2018, saw their monthly
trading volume being in the tens of billions of dollars 3 years since
inception. This signifies the era of DEXs is approaching. However,
issues such as impermanent loss, low throughput and high slippage
continue to plague existing DEXs. Undoubtedly, solving these issues
is the key to usher mass migration of traders into the decentralized
world.

We at Sat.is are developing the next generation DEX that is
able to address the aforementioned issues. By deploying on Layer
2 chains and other faster blockchains, Sat.is is able to provide a
smooth and seamless trading experience for traders and maximize
capital efficiency for LPs. On top of these, traders and LPs are the
only custodians of their own funds while interacting with Sat.is.
remot

2 WHY SAT.IS?
2.1 Best In Class Perpetual Contracts Trading

Experience
The one thing that traders hate while using DEXs is high slippage.
Seeing your profits get eaten up due to low levels of liquidity is
truly an unpleasant sight. More so, this effect is amplified when
trading with leverage.

With that in mind, Sat.is’ carefully thought out architecture
would ensure sufficient liquidity for all trading pairs at all times.
Sat.is utilizes an algorithm that optimizes liquidity from L/S-AMM
and liquidity mining when placing orders on the order books, thus
maintaining minimum spread. With this liquidity optimization,
traders can expect zero slippage while trading.

High throughput and low latency are essential to replicate the
best trading experience. Sat.is is a multichain decentralized ex-
change that will first launch on Arbitrum, Boba and Optimism.
Both Layer 2 solutions are high performance chains that are able
to process significantly more transactions per second when com-
pared to Ethereum. With plans to launch on multiple other high
performance blockchains in the future, including but not limited
to, Solana, Polygon, Avalanche and Near. Sat.is is capable of pro-
viding a high speed and low transaction fees trading environment
for traders.

Besides, traders are able to utilize advanced order types on Sat.is
in strategizing their trades, hence mimicking trading experiences
on CEXs whilst having their funds fully under self-custody.

2.2 Long/Short-Automated Market Maker
(L/S-AMM) Pools with Zero Impermanent
Loss and High Real Yields

Liquidity in traditional AMM pools are prone to impermanent loss,
leading to reduction of yields for LPs.

Sat.is deploys a unique Long/Short-Automated Market Maker
(L/S-AMM) feature to tackle this issue. Under L/S-AMM, LPs only
need to provide a single type of stablecoin (USDC or USDT) in the
pools, enabling them to have no risk of impermanent loss.

Under traditional AMM, the APR on LPs’ funds ranges from
10% to 25% on ETH and BTC stablecoin pairings (eg. ETH/USDC,
BTC/USDC, etc), with impermanent loss being a yield dampening
factor. At Sat.is, L/S-AMM are equipped with leveraged trading
pools for pairs with leverage trading available. There are two types
of leveraged trading pools, the 3x L/S pools and 5x L/S pools. LPs
will be able to enjoy significantly higher real yields by providing
liquidity in these pools.

For risk-averse LPs, unleveraged trading pools are available as
well.

2.3 Sigma Mining Enabling High Capital
Efficiency

The question in DeFi going forward will be “How do we improve
capital efficiency?”

Total Value Locked (TVL), whilst an important indicator, is not
without its flaws. Recently, the narrative of capital utilization rate
being a more accurate yardstick of a DApp’s performance has been
on the rise. We at Sat.is could not agree more!

Our Sigma Mining is a modified and improved version solution
with the aim of enhancing LPs’ capital utilization rate.

Unlike in other DEXs and protocols, Sat.is’ Sigma Mining pools
do not go by “trading pairs”. Instead, the pools are separated by
the type of stablecoins, for example there is only one pool each
for USDC and USDT. This modification allows for LPs’ capital to
be more efficiently used, as whenever there is a trade (regardless
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of trading pairs), LPs’ funds within range will receive a pro-rata
predetermined percentage of the rewards.

LPs are incentivized by being rewarded with our native token,
$SATIS for providing liquidity and enabling minimum spread on
all trading pairs.

SAT.IS CORE

3 LONG/SHORT-AUTOMATED MARKET
MAKER (L/S-AMM)

3.1 Overview
Sat.is deploys a groundbreaking mechanism in providing liquidity
for the exchange - the Long/Short Automated Market Maker (L/S-
AMM).

The idea of coming up with a modified version of AMM is to
solve the pain points of traditional AMMs, which are impermanent
loss and the requirement to provide liquidity for both tokens in
every trading pair. Besides, L/S-AMM allows LPs to gain high real
yields for their capital with the option to leverage up to 5x.

3.2 Unique Architecture
As the name suggests, Sat.is’ L/S-AMM has two separate pools for
each perpetual trading pair, the Long Pool and the Short Pool. In
each trading pair, long traders trade against the Short Pool, while
short traders trade against the Long Pool.

3.3 Providing Liquidity with No Risk of
Impermanent Loss

The liquidity in the Long and Short Pools are either USDC or USDT,
depending on the trading pairs. Hence, LPs only need to provide a
single type of stablecoin (USDC or USDT) in the pools, enabling
them to have no risk of impermanent loss.

The liquidity provided in L/S-AMM is routed to the order book
to be placed as maker orders, with liquidity in the Long Pool being
at the “Bid” section while liquidity in the Short pool being at the
“Ask” section.

3.4 High Real Yields
Pairs with leveraged trading available have leveraged trading pools.
There are two types of leveraged trading pools in Sat.is, the 3x
L/S pools and 5x L/S pools. The unleveraged trading pools use 1x
leverage (no leverage).

The yields that LPs would earn from providing liquidity in these
pools are calculated as follows:

𝑌𝑒𝑚𝑝𝑖𝑟𝑖𝑐𝑎𝑙 = 1 −
𝑇∏
𝑡=1

(1 + 𝑖𝑡 ), (1)

where 𝑌𝑒𝑚𝑝𝑖𝑟𝑖𝑐𝑎𝑙 be the yield that users earned from funding
payments between time frame 𝑡 = 1, 2, 3..., 𝑗, ...,𝑇 , 𝑖 be the funding
rate paid between the long and short side.

To estimate forward looking annual percentage yield (APY), we
project the current funding rate with:

𝑌𝐴𝑃𝑌 = 1 −
𝑇∏
𝑡=1

(1 + 𝑖𝑡 ) (2)

𝑌𝐴𝑃𝑌 ≈ 1 − (1 + 𝑖𝑡0 )
𝑘
𝜏 , (3)

where 𝑌𝐴𝑃𝑌 be forward looking annual percentage yield (APY),
𝑡0 be current funding rate, 𝑘 be normalizing constant (in this case
24 × 365) and 𝜏 be the funding cycle time.

As L-AMM is designed to allow user to earn more yield by ap-
plying leverage, we propose:

𝑌𝐿𝐴𝑃𝑌 = 𝐿 ∗ 𝛾𝑡 ∗ 𝑌𝐴𝑃𝑌 , (4)

where 𝑌𝐿𝐴𝑃𝑌 be forward looking leveraged annual percentage
yield, 𝑌𝐴𝑃𝑌 be forward looking annual percentage yield (APY),
𝐿 be amount of applied leverage and 𝛾𝑡 be current capital deployed
ratio (0 < 𝛾 < 𝛾𝑚𝑎𝑥 < 1).

When the Funding Rate is positive, long traders pay Short Pool
and Long Pool pays short traders. When the Funding Rate is neg-
ative, Short Pool pays long traders and short traders pay Long
Pool.

4 SIGMA MINING
4.1 Overview
Users can become LPs in Sat.is through SigmaMining, by depositing
USDC or USDT and earn $SATIS tokens through epoch rewards.

4.2 Enhanced Capital Utilization Rate
Sat.is’ Sigma Mining feature is a modified and improved version
with the aim of enhancing LPs’ capital utilization rate.

Unlike in other DEXs and protocols, Sat.is’ Sigma Mining pools
do not go by “trading pairs”. Instead, the pools are separated by the
types of tokens, for example there is one pool of USDC and one
pool for USDT. This modification allows for LPs’ capital to be more
efficiently used as whenever there is a trade, all LPs will receive a
pro-rata predetermined percentage of the $SATIS token rewards.

Currently, the available pools are USDC and USDT pools.

4.3 Maintaining Deep Liquidity
LPs are incentivized to become market makers, hence maintaining
deep liquidity within Sat.is as they will earn $SATIS token rewards
from each epoch.

$SATIS token stakers are entitled to buy-backed tokens from
Sat.is’ profits.

4.4 Sigma Mining Software Design
This is an open source software that will be initially developed and
maintained by Sat.is (system overview at Algorithm 1), with a
plan in place to convert it into a community driven project in the
near future.

It will be intuitive for all users with a 1-click set-up design.

4.5 Flexible Parameters to Optimize Yield
LPs are encouraged to adjust the parameters available to optimize
their rewards. The parameters are:
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Function Order Placing Pair
cancel all opened order;
get opened position size;
get free balance;
construct fair price;
calculate buy side size;
calculate ask side size;
if opened position side is long then

place limit order("Buy", last fair price - SPREAD, buy
side size) ;
place limit order("Sell", last fair price + SPREAD,
short side size + opened position size);

else if opened position side is short then
place limit order("Buy", last fair price - SPREAD, buy
side size + opened position size);
place limit order("Sell", last fair price + SPREAD,
short side size);

else
place limit order("Buy", last fair price - SPREAD, buy
side size);
place limit order("Sell", last fair price + SPREAD,
short side size);

end
sleep(UPDATE DELAY);

end
Algorithm 1:Mining algorithm overview

(1) The Number of Trading Pairs - LPs have the option to
deselect the trading pairs that they do not wish to provide
liquidity for. For example, one can specify to not provide
liquidity for the ETHUSDC pair within the USDC pool but
provide liquidity to other trading pairs. The more trading
pairs an LP provides liquidity for, the higher the utilization
rate of his/her funds, leading to higher rewards.

(2) Price Range (percentage within the range of reference
price) - LPs have the option to manually select the price
ranges to provide liquidity for, for each trading pair. The
price range can vary from trading pair to trading pair, for
example 10% for ETHUSDC and 5% for BTCUSDC. The
narrower the price range, the higher the utilization rate,
hence the higher the rewards. However, if a specific trading
pair trades outside of the specified range, then the funds
will not be utilized, hence no rewards will be earned from
that trading pair. Rewards will continue to be earned from
other trading pairs.

The liquidity providedwill be deployed to the order books accord-
ing to the parameters set. LPs can decide to retract their liquidity
at any time.

4.6 $SATIS Token Liquidity Mining Rewards
LPs who participate in liquidity mining are rewarded with $SATIS
tokens.

4.6.1 Spread Reward Weighted Function. We propose a Spread
Reward Weighted Function 𝑅𝑠𝑝𝑟𝑒𝑎𝑑 (𝑥) as a way to calculate fair

Figure 1: A sample plot for illustrating 𝑅𝑠𝑝𝑟𝑒𝑎𝑑 characteristic
using 𝐴 = 10000, 𝛽 = 0, Δ = 4 and 𝛾 = 0.2.

weighted share distribution. We start with the cumulative distribu-
tion function (CDF) of Lorentzian function:

𝑅𝑠𝑝𝑟𝑒𝑎𝑑 (𝑥) =
𝐴

𝜋
𝑡𝑎𝑛−1 ( 𝑥 − 𝑥0

𝛾
) + 1

2
, (5)

𝑥0 = 𝛽 −
1
4
Δ, (6)

where Δ be absolute target spread, 𝑥 be user placed order price,𝐴 be
reward multiplier, 𝛽 be last match price and 𝛾 be reward sensitivity.

As the orderbook has 2 side, we rewrite the function to symmet-
ric:

𝑅𝑠𝑝𝑟𝑒𝑎𝑑 (𝑥) =


𝐴
𝜋 𝑡𝑎𝑛

−1 ( 𝑥−𝑥0𝛾 ) + 1
2 𝛽 − 1

2Δ ≥ 𝑥 ≥ 𝛽

𝐴
𝜋 𝑡𝑎𝑛

−1 ( −𝑥−𝑥0𝛾 ) + 1
2 𝛽 ≥ 𝑥 ≥ 𝛽 + 1

2Δ

0, otherwise,
(7)

where Δ be absolute target spread, 𝑥 be user placed order price,𝐴 be
reward multiplier, 𝛽 be last match price and 𝛾 be reward sensitivity.

4.6.2 Share earned. To calculate the shared earned by between
time period 𝑡 − 𝛿𝑡 to 𝑡 :

𝑆𝑡 =

𝑛∑︁
𝑖=1

𝑅𝑠𝑝𝑟𝑒𝑎𝑑 (𝑥𝑖 ) × 𝑟𝑖 +𝑉𝑙𝑎𝑠𝑡𝑝𝑟𝑖𝑐𝑒 , (8)

where 𝑥𝑖 and 𝑟𝑖 are user order price and size in orderbook respec-
tively at snapshot time t, 𝑉𝑙𝑎𝑠𝑡𝑝𝑟𝑖𝑐𝑒 be volume user traded at last
price and 𝑆𝑡 is the amount of shares that user earned at time period
𝑡 − 𝛿𝑡 to 𝑡 .

4.6.3 Token earned during epoch. The rewards will be distributed
according to the following formula:

Token earned =

∑
𝑡 𝑆𝑡∑

𝑗

∑
𝑡 𝑆 𝑗,𝑡

× total token emission during epoch,

(9)
where 𝑗 is the index of users involved in mining.
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5 MULTICHAIN
5.1 Overview
Having high accessibility as one of our priorities, we decided to
build Sat.is on multiple blockchains, creating a multichain decen-
tralized exchange. At launch, Sat.is will be live on Arbitrum and
Optimism, with many more Layer 2 solutions and blockchains to
follow.

5.2 Arbitrum, Optimism and many more
Arbitrum and Optimism are Layer 2 scaling solutions on Ethereum.
Arbitrum can process up to 4,500 transactions per second, while
Optimism can provide up to 200-2,000 transactions per second. For
comparison, Ethereum enables only 13 transactions per second.

We will also be deploying onto Boba, Solana, Polygon, Avalanche
and Near. This will improve our DEX’s inclusivity and accessibility
as more users would be able to use our platform at ease.

5.3 Enabling High Throughput
Sat.is seeks to connect all traders on different chains by providing
them with a platform with multiple entry points. By deploying
on multiple chains, Sat.is is freed from running under a single
blockchain’s block production rate. The transaction speed limit is
always the block production rate of the fastest chain.

The throughput of Sat.is linearly increases as we deploy on more
and more blockchains in the future.

5.4 Efficient Order Buffering
Efficient trading routers are available to buffer order from other
exchanges. These routers act as hubs between exchanges and com-
municate traders’ orders from different blockchains. Independent
nodes will verify these orders to prevent information from being
tampered. As Sat.is is deploying on chains with high blockchain
production rate, these order buffers will be efficient, allowing fast
response for matching.

6 PRICING NETWORK
6.1 Overview
The Sat.is Pricing Network is a network of on-chain decentralized
nodes that fetches price feed from other exchanges.

6.2 Expanding Network of Nodes
Perpetual contract price feeds have to be congruent across Sat.is
on different blockchains. The independent nodes on the Pricing
Network will verify price feed information from multiple other
exchanges to update the order books of Sat.is.

These nodes act as gatekeepers to prevent malicious actors from
tampering with the price feeds.Wewelcomemore people who share
the same vision as Sat.is to contribute in expanding the Pricing
Network, so as to further decentralize the network, making it more
robust and resilient.

Holders of a certain number of the $SATIS token (TBD) will
be able to set up nodes. There are many utilities for $SATIS to-
ken holders who help to decentralize and increase the security of
the network, one of them is being able to get trading fee profits
generated from Sat.is.

Table 1: Sat.is Trading Fee

Tier Fee

Maker Fees 0.05%
Taker Fees 0.1%

7 TRADING
Traders utilizing Sat.is have full ownership of their funds and posi-
tions throughout their trades.

When traders post their trades, their funds are locked in a smart
contract and subsequently placed as an order to the order book in
a single L2 transaction. Alternatively, traders have the option to
break the above action into 2 transactions, that is to first lock up
their funds in a smart contract (1 L2 transaction) and then place
their orders on the order book (1 L2 transaction). The second option
will double the amount of transaction fees and hence, will be more
useful for algo traders and when adding margin to opened positions.

In their wallets, traders can see the “locked amount” - the amount
of funds locked in smart contracts which are under their control
but not in their wallets. Traders can submit one trade after another
by initiating different smart contracts for each trade.

When placing trades using market orders, traders’ trades will be
immediately executed at best price, regardless of them being long
or short trades. Traders’ “locked amount” on their wallets would be
reduced and they can see the newly opened positions on the Sat.is
platform if their wallets are connected to the exchange.

When traders close their trades (again using market orders),
funds they are entitled to will be shown as “locked amount” on
their wallets. Traders have to manually unlock the funds and release
them into their wallets.

7.1 Leverage Trading
Sat.is uses a unique L/S-AMM pool for every trading pair where
leverage trading is available. Traders trade against a separated
“Long” and “Short” pools of USDC/USDT collateral. Cross Margin
and Isolated Margin are availableis available for leverage traders.

7.1.1 Cross Margin. A combined margin ratio is shared across all
open positions. When needed, a position will draw more margin
from the total account balance to support its losses.

7.1.2 Isolated Margin. A separate margin ratio is assigned to each
open position. If the margin falls below the Maintenance Margin
level, the position is liquidated. However, traders can add and re-
move margin as needed under this method.

7.1.3 Trading Fees. Sat.is has a tiered fee structure for all perpetual
contract markets shown in Table 1.

8 ADVANCED ORDER TYPES
Sat.is is equipped with advanced order types, including limit order,
stop order and time-in-force for orders.

8.1 Limit Order
A Limit Order is an order to buy or sell a contract with a restriction
on the maximum price to be paid or the minimum price to be
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received. The price set in a limit order is called “limit price”. If the
order is filled, it will only be at the specified limit price or better. A
limit order may be appropriate when you think you can buy at a
price lower than—or sell at a price higher than—the current quote.

8.2 Stop Order
A Stop Order is an order to buy or sell an asset at the market price
once the stock has traded at or through a specified target price (the
“stop price”). If the stock reaches the stop price, the order becomes
a market order and is filled at the next available market price. If the
stock does not reach the stop price, the order is not executed.

8.3 Trailing Stop
A Trailing Stop order is an order which has a Stop (order trigger)
that trails the market price by a set distance (Trailing Distance)
when the price moves in the desired direction, but remains in place
when the price moves in the opposite way.

8.4 Time-in-force for Orders
Time-in-force is a special instruction used when placing a trade to
indicate how long an order will remain active before it is executed
or expires. These options are especially important for active traders
and allow them to be more specific about the time parameters.

8.5 Day Order
A stipulation placed on an order to a broker to execute a trade at a
specific price that expires at the end of the trading day if it is not
completed.

8.6 Good Till Cancel (GTC)
A type of order that a trader may place to buy or sell a security that
remains active until either the order is filled or the trader cancels it.

8.7 Fill Or Kill (FOK)
A conditional type of time-in-force order used in securities trading
that instructs a brokerage to execute a transaction immediately
and completely or not at all. Traders use FOK to execute large buy
orders as a single block purchase.

8.8 Immediate Or Cancel (IOC)
An order to buy or sell an asset that attempts to execute all or part
immediately and then cancels any unfilled portion of the order.
Traders typically use IOC in volatile markets.

9 FUNDING
Funding on Sat.is happens every 1 hour at 00:00 UTC, 01:00 UTC,
02:00 UTC, . . . and 23:00 UTC.

Traders will only pay or receive funding if they hold a position
at one of these times. If traders close their positions prior to the
funding periodic payment then they will not pay or receive funding.

The funding traders pay or receive is calculated as follows:

𝐹𝑢𝑛𝑑𝑖𝑛𝑔 = 𝑃𝑜𝑠𝑖𝑡𝑖𝑜𝑛𝑉𝑎𝑙𝑢𝑒 ∗ 𝐹𝑢𝑛𝑑𝑖𝑛𝑔𝑅𝑎𝑡𝑒 (10)

For instance, if a trader holds 200 BTCUSDC contracts, funding
is charged/received with respect to the notional value of those

contracts, and is not based on how much margin one has assigned
to the position.

When the Funding Rate is positive, long traders pay short traders.
When the Funding Rate is negative, short traders pay long traders.

9.1 Funding Rate
The purpose of funding rate is to keep the transaction price of
perpetual contracts in line with the underlying reference price.
The buyers and sellers of the contract exchange interest payment
regularly, allowing the contracts to mimic spot trading markets.

There are two main components in funding rate, namely (1) the
Interest Rate and (2) the Premium / Discount.

9.1.1 Interest Rate. The contracts traded on Sat.is consist of a base
currency and a quote currency. Take BTCUSDC as an example, the
base currency for BTCUSDC is BTC, while the quote currency is
USDC. The Interest Rate is a function of interest rates between
these 2 currencies:

𝐼 =
𝐼𝑄𝑢𝑜𝑡𝑒 − 𝐼𝐵𝑎𝑠𝑒

𝐹
, (11)

where I be Interest Rate,𝐼𝑄𝑢𝑜𝑡𝑒 be Interest Rate for borrowing
the Base currency, 𝐼𝐵𝑎𝑠𝑒 be Interest Rate for borrowing the Quote
currency and 𝐹 be Funding Interval.

9.1.2 Premium / Discount. Under certain situations, the perpetual
contract may be traded at a price that is different from the Marked
Price (either at a premium or a discount). In those cases, a Premium
Index will be used as a means to increase or reduce the next Funding
Rate, so as to maintain the consistency in trading price of the
contract.

The Premium Index of each contract can be found on the specific
instrument’s contract specifications page. The detailed calculation
is as follows:

𝑃 =
𝑀𝑎𝑥 (0, 𝐾𝑏𝑖𝑑 −𝑀) −𝑀𝑎𝑥 (0, 𝑀 − 𝐾𝑎𝑠𝑘 )

𝑀
+𝑀, (12)

where 𝑃 be Premium Index, be 𝐾𝑏𝑖𝑑 Impact Bid Price, be Mark
Price), 𝐾𝑎𝑠𝑘 be Impact Ask Price and𝑀 be Mark Price.

9.2 Calculation of Funding Rate
The Premium Index (P) and Interest Rate (I) is calculated on a
per-minute basis. Every 18 hours, a Time-Weighted-Average-Price
(TWAP) is being carried out over the prior series of minute rates.

The Funding Rate is next calculated with the 1-Hour Interest
Rate Component and the 1-Hour Premium / Discount Component.
A ±0.05% dampener is added.

𝐹 = 𝑃 + 𝑐𝑙𝑎𝑚𝑝 (𝐼 − 𝑃, 0.05%,−0.05%), (13)

where 𝐹 be Funding Rate, 𝑃 be Premium Index and 𝐼 be Interest
Rate.

As shown above, if the difference between Interest Rate (I) and
Premium Index (P) is between -0.05% and +0.05%, the Funding Rate
(F) will be equal to the Interest Rate (I). That is: 𝐹 = 𝑃 + (𝐼 − 𝑃) = 𝐼 .

After calculation, this Funding Rate is then applied to a trader’s
BTC Position Value used to decide the Funding Amount to be paid
or received by the trader at the Funding Timestamp.
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9.3 Funding Fees
At Sat.is, funding is completely free of charge, since the trading is
directly peer-to-peer.

10 LIQUIDATION
10.1 Overview
To keep leveraged contract positions open, traders need to at least
hold a percentage of the value of the position on the exchange, also
known as the Maintenance Margin percentage.

Failure in fulfilling the maintenance requirement will result in
liquidation and loss of maintenance margin.

10.2 Minimization of Liquidation
Sat.is uses Mark Price in order to prevent liquidation due to illiquid
markets or manipulation.

Risk Limits are implemented and require higher margin levels
for large position sizes. This provides Sat.is’ algorithm with more
usable margins to close large positions safely.

In cases of liquidations: The priority is put to maintain the posi-
tion. Thus, open orders on the current contract will be cancelled to
free up margin. Orders on other contracts will remain open.

10.3 Liquidation Process
A partial liquidation process is adopted as a way to prevent a full liq-
uidation of a trader’s position. To achieve this, the process involves
an automatic reduction of maintenance margin.

10.3.1 Lowest Risk Limit Tier.

(1) Sat.is’ algorithm cancels any open orders in the contract.
(2) After the cancellation, if the maintenance margin require-

ment is still not satisfied, the position will be liquidated.
This process is executed by the algorithm when the Mark
Price equals bankruptcy price.

10.3.2 Higher Risk Limit Tier. Sat.is’ algorithm attempts to bring
a user down to a lower Risk Limit, and thus lower the margin
requirements. This is done by the following steps:

(1) Attempting to bring a user down to a Risk Limit associated
with their open orders and current position.

(2) Cancelling any open orders, and attempting to bring a user
down to a Risk Limit associated with their current position.

(3) Submitting a FOK order of the difference between the cur-
rent Risk Limit position size and the position size to satisfy
the margin requirement to avoid liquidation.

(4) If the position is still in liquidation, the liquidation algo-
rithm will take over. A limit order will be issued at the
bankruptcy price to close the position.

10.4 System Gain and Losses
10.4.1 Gains. If the position is liquidated at an amount better than
the bankruptcy price. The extra funds will be added to the Insurance
Fund.

10.4.2 Losses. If the position is unable to be liquidated at the bank-
ruptcy price, Sat.is will deploy the Insurance Funds on aggressing

the position in the market in an attempt to close it. If the liquidation
order is still opened, an Auto Deleveraging (ADL) event will occur.

10.4.3 Consider the following example.

A long contract at $100.00
Liquidation price: $99.50
Bankruptcy price: $99.00

Trader A under the above situation, is liquidated. The liquidation
algorithm places a limit sell order with a limit price of $99 (bank-
ruptcy price). The liquidation order is filled at $99.25. The extra
$0.25 goes into the Insurance Fund.

Later on, Trader B, under the same situation, is liquidated and
the liquidation algorithm places a limit sell order at the limit price
$98.75. If this order is filled at $98.75, the available Insurance Fund
of $0.25 is utilized to compensate for the loss. ADL is prevented
and the Insurance Fund is left with $0.

10.5 Margin Ratio
Open positions’ liquidation is based on their margin ratio. The
formula for margin ratio is:

𝑀𝑟𝑎𝑡𝑖𝑜 = 𝑀𝑖𝑛𝑡 + 𝑅 ∗𝑀𝑚𝑎𝑖𝑛𝑡𝑎𝑖𝑛, (14)

where𝑀𝑟𝑎𝑡𝑖𝑜 be margin ratio,𝑀𝑖𝑛𝑡 be initial margin requirement,
𝑅 be risk level, and𝑀𝑚𝑎𝑖𝑛𝑡𝑎𝑖𝑛 be maintenance margin requirement.

11 AUTO DELEVERAGING
11.1 Overview
A liquidated trader’s position will be taken over by the algorithm.
Liquidation has to be filled by the time the mark price reaches
the bankruptcy price, or else the ADL system would deleverage
opposing traders’ position based on profit and leverage priority.

The bankruptcy price of the initial liquidated order is the price
where traders’ positions are closed out.

11.2 ADL Priority Deleveraging Ranking
There is a virtual queue in which users are ranked according to
their sequence of being deleveraged should an ADL event occur.
There is an indicator on the platform for users to check their own
positions in the queue.

Each box of the indicator represents 20% of the percentile.
When all of the boxes are “lit up”, it means that the user’s position

is at 100% of the percentile. In other words, if a liquidation is unable
to be filled, this user is the least likely to be deleveraged.

11.3 Priority Ranking Calculation
Users’ sequence in the virtual queue is calculated by their profit and
leverage. In short, users that are more profitable and with higher
leverage are deleveraged first.

Below is detailed calculation for the ranking sequence:

𝑅𝑎𝑛𝑘𝑖𝑛𝑔 =

{
𝑃𝑁𝐿% ∗ 𝐸𝐿 PNL percentage > 0
𝑃𝑁𝐿%/𝐸𝐿 PNL percentage < 0,

(15)

where
𝐸𝐿 = 𝑀𝑉 /(𝑀𝑉 − 𝐵𝑉 ), (16)

𝑃𝑁𝐿% = (𝑀𝑉 −𝐴𝐸𝑉 )/𝑎𝑏𝑠 (𝐴𝐸𝑉 ), (17)
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Table 2: ADL Ranking System

Account Quantity PNL Ranking

1 10 3
2 10 6
3 20 1
4 30 4
5 20 5
6 10 2

Table 3: ADL Ranking System (sorted by PNL Ranking)

Account Quantity PNL Ranking Percentile

2 10 6 20%
5 20 5 40%
4 30 4 60%
1 10 3 80%
6 10 2 80%
3 20 1 100%

MV be Position Value at Mark Price, BV be Position Value at Bank-
ruptcy Price and AEV be Position Value at Average Entry Price.

The system separates trade positions into longs and shorts. Then,
the trade positions are ranked from high to low based on the above
calculation.

11.4 Auto Deleveraging Further Information
Sat.is utilizes an Auto-Deleveraging (ADL) system instead of the
traditional “Socialised Loss” system.

Comparison of the two systems:

11.4.1 ADL.

• Resolve loss uncertainty
• Allow traders to take immediate actions right after a delever-

aging event
• Inform deleveraged traders of their closeout price and size,

and allow them to re-enter the market

11.4.2 Socialised Loss system.

• One risky trader can cause large losses to other traders,
including low-risk traders

• Profit is locked until rebalance or settlement in case of loss

11.5 Example of Auto Deleveraging
11.5.1 Ranking System. Example in Table 2, there are 6 traders
going long. Their effective leveraged profit and loss (PnL) score is
calculated respectively, and represented by a PnL ranking below.
The higher the ranking, the higher their effective leveraged PnL.
(The trader ranked number 6 has the highest effective leveraged
PnL).

The traders will be ranked from highest to lowest. Each position
is assigned a corresponding quantile, see Table 3.

Table 4: ADL Ranking System (sorted by PNL Ranking)

Account Quantity PNL Ranking Percentile

2 10 - 10 = 0 6 20%
5 20 - 10 =10 5 40%
4 30 4 60%
1 10 3 80%
6 10 2 80%
3 20 1 100%

11.6 Auto Deleveraging System
Refer to the previous part, and consider a short position that has
been liquidated with size 20 and has a bankruptcy price of 650
USDC.

The traders in the top percentile, which are Accounts 2 and 5,
will be deleveraged at the bankruptcy price of 650 USDC. A total of
20 contracts will be closed, starting from Account 2. All of the 10
contracts that belong to Account 2 are closed. The remaining 10 is
deducted from account 5, see Table 4

The position of Account 5, which has only 10 contracts left, will
be calculated again. Account 5 will not necessarily remain in the
lowest percentile after recalculation. Both Account 2 and 5 will be
notified and allowed to re-enter their positions.

11.7 Insurance Fund
An Insurance Fund is set up to prevent ADL events from occur-
ring. In most cases, users will not lose all their funds after forced
liquidations. Hence, the Insurance Funds will gradually accumulate.
The fund will be spent to cover liquidated traders whose account
values go below zero. However, in extreme volatility situations,
if the Insurance Fund of a certain contract is depleted, ADL will
occur.

12 RISK LIMITS
12.1 Overview
The Risk Limit is implemented to prevent large liquidations on
margin contracts.

With users amassing large positions, they pose a risk to other
users on the exchange who may experience a deleveraging event if
the position cannot be fully liquidated. The Step model is developed
to help avoid this by increasing margin requirements for large
positions.

12.2 Dynamic Risk Limits
In order to calculate the full margin requirement, a few factors
are needed: Base Risk Limit, Step, Base Maintenance Margin and
Initial Margin. These factors are used to calculate the full margin
requirement at different position sizes.

When a trader increases his/her position size, the base mainte-
nance margin and initial margin requirements will increase. Traders
will have to decide whether to adopt a higher or lower risk limit on
the Position panel. Margin requirements will change accordingly
as the risk limit changes.
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Table 5: Instrument Risk Limits

Symbol Base Risk Limit Step Base Maintenance Margin Base Initial Margin

BTCUSDC 200 BTC 50 BTC 0.50% 1.00%
ETHUSDC 200 ETH 50 ETH 0.50% 1.00%

Table 6: Formulae

Term Formula BTCUSDC Example (1 Step)

New Maintenance Margin % Base MM % + ( Steps * Base MM % ) 0.50% + ( 1 * 0.50% ) = 1.00%
New Initial Margin % Base IM % + ( Steps * Base MM % ) 1.00% + ( 1 * 0.50% ) = 1.50%

BTC Maintenance Margin New MM * Gross BTC Position Value 1.00%* 300 BTC = 3 BTC

Table 7: Risk Limit Calculation Example

Position Size Maintenance Margin Initial Margin

200 BTC 0.50% 1.00%
250 BTC 1.00% 1.50%
300 BTC 1.50% 2.00%
350 BTC 2.00% 2.50%

12.3 Instrument Risk Limits
See Table 5.

12.4 Formulae
See Table 6.

12.5 Risk Limit Calculation Example
With BTCUSDC as an example. The base maintenance is 0.50% and
the initial margin is 1.00% (Refer to the table mentioned before). At
each step, the maintenance and initial margin will increase by a
percentage which is equal to the base maintenance margin. The
calculation is as follows:

New maintenance margin = 0.50% + (𝑁 ∗ 0.50%), (18)
New initial margin = 1.00% + (𝑁 ∗ 0.50%), (19)

where 𝑁 be number of steps. See Table 7.
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