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Jin H. Jung e We evaluate basis and funding fee arbitrage strategies in

Hu‘emadgm%ﬂagb?%earch Binance’s USD®-M perpetual market with detailed simulations
and results for BTC and ETH. The strategies discussed are 1)
basis arbitrage, 2) simple holding funding fee arbitrage, and 3) a
rebalancing approach to manage collateral.

e Effective arbitrage requires the portfolio margin or cross-asset
margin mode, which considers the collective risk of multiple
positions, allowing the use of crypto assets as collateral.

e  Our back-testing analysis shows that the three strategies under
our specified parameters can produce excellent risk-adjusted
returns in both BTC and ETH. This demonstrates that these
strategies can potentially be applied to other crypto assets.

Perpetual Markets

In the Binance exchange, there are primarily two types of perpetual
futures markets: COIN-M and USD®-M. In the COIN-M market, the
funding fee and trading profit and loss (PNL or P&L) are settled using
the crypto asset traded, whereas in the USD®-M market, these are
settled with stablecoins such as USDT and USDC. Following the
previous article, Optimizing Funding Fee Arbitrage, where arbitrage
strategies are evaluated in the COIN-M market, in this article, we
evaluate basis and funding fee arbitrage strategies in the USD®-M
market.

Portfolio Margin Modes

To efficiently manage capital when executing arbitrage strategies in
the USD®-M market, it is essential to use portfolio margin mode or
cross-asset margin mode. The primary difference from the traditional
single asset mode, especially for risk-free arbitrage, is that the risk of
multiple positions is considered collectively. This is particularly
beneficial for trading strategies involving hedged positions, where the
risk of the portfolio is reduced due to offsetting positions.
Consequently, we can use crypto assets purchased from the spot
market as collateral to support the short position in the USDT
perpetual market. In contrast, the traditional single asset mode would
require additional USDT as collateral for the short position.
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Basis Arbitrage
The basis refers to the difference between the price of a futures
contract and the spot price of the underlying asset, defined as:
By :=F,—S,
, where B; represents the basis, F; is the futures price, and S; is the

spot price at time t. Figure 1 and Figure 2 show the historical basis for
BTC and ETH.

Figure 1. BTC Basis History
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Figure 2. ETH Basis History
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We can set up a simple basis arbitrage strategy that longs the spot
and shorts the perpetual when B, > 6“S; and exit the position
when B, < 8'S,, where 6% is the threshold for entering the position,
whereas 6! is the threshold for exiting. The P&L at time t of this
strategy can be broken down as follows:

PNL, = PNL[""¥"9  pPN1bosis — TransactionCost, (1)
, where PNL{“"di"g and TransactionCost, are self-

explanatory, PNL2%5'S comes from the change in the difference
between the spot and perpetual prices.

The simulation results using 6,, := 0.005 and 6, := —0.001, and 1

million USDT book size on BTC and ETH are illustrated in Figure 3
and 4, and Table 1 and 2.

Figure 3. BTC Basis Arb
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Table 1. Statistics of BTC Basis Arb

Dates Annualized return (%) Sharpe ratio Sharpe ratio (Non-zero only) MDD (%) # entries Daily turnover (%) Return per trade (bp)

20210201-20211231 67.182560 3.898706 7677965 0.155382 39 23.400000 39.022651
20220101-20221231 7.002397 1.567406 20.219852 0.011809 6 3.293687 29.023665
20230101-20231231 8.539511 3129324 10.232861 0.143878 10 5.489478 21.371471
20240101-20240520 10.352374 6.426469 22.375198 0.064104 3 4.255319 32.382633

All 24.494858 2.562571 7.5636547 0.155382 58 9.626557 34.625984
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Figure 4. ETH Basis Arb
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Table 2. Statistics of ETH Basis Arb

Dates Annualized return (%) Sharpe ratio Sharpe ratio (Non-zeroonly) MDD (%) # entries Daily turnover (%) Return per trade (bp)

20210201-20211231 79.701399 3.346888 9.275746 0.135919 38 22.799999 47.886800
20220101-20221231 11.688888 2.400817 19.045757 0.085679 12 6.587374 24.388176
20230101-20231231 4.611036 2.401053 18.519770 0.041763 5 2.744739 23.024944
20240101-20240520 4.470527 5.112639 27.637628 0.050778 1 1.418440 42.500086

All 27.498824 2.133026 9164023 0.135919 56 9.294606 40.548122
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Funding Fee Arbitrage

The methodology for the funding fee arbitrage in the USD®-M market
is analogous to that used in the COIN-M market. A key difference is
that the funding fee is settled with a stablecoin, thus eliminating the
need to regularly sell the accrual. Therefore, the P&L of this strategy is
the same as in equation (1) and it does not have

the PNLrark-to-market component, unlike the strategies employed in
the COIN-M market. For more details, refer to the previous

article, Optimizing Funding Fee Arbitrage.

Strategy 1: Simple Holding

For optimal capital efficiency, this strategy requires the portfolio margin
mode. Basically, this strategy mirrors the simple holding arbitrage
strategy discussed in the previous article. To enter the arbitrage
position, we purchase a crypto asset equivalent to 1 million USDT and
use it as collateral to back the short position in the perpetual market.
The results of this strategy applied to BTC and ETH are summarized
in Figure 5 and 6, and Table 3 and 4.

In the figures, GMV (Gross Market Value) represents the absolute sum
of Long Market Value (LMV) and Short Market Value (SMV):
GMV, = LMV, + |SMV,|
LMV, = Q¢ * S¢

SMVy = =Q¢ * Fy
, Where Q; is the quantity of the spot asset which is constant for this
strategy. The book size used to calculate the return in the tables is
assumed to be 1 million USDT, as unwinding the arbitrage position
would give back almost the same amount, assuming no friction.
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Figure 5. Simple Holding Funding Fee Arb on BTC
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Table 3. Stats of Simple Holding Funding Fee Arb on BTC

Dates Annualized return (%) Sharpe ratio MDD (%) Daily turnover (%) Return per trade (bp)

20210201-20211231 43.927933 15.230697 0.662944 0.300000 2004.706413

20220101-20221231 3.865744 4903663 0.228563 0.000000 N/A

20230101-20231231 7.281008 10.767531 0.146080 0.000000 N/A
20240101-20240520 31.761874 14.719681 0.399871 0.000000 N/A
All 19.263265 10.371616 0.662944 0.082988 3179.327250

Figure 6. Simple Holding Funding Fee Arb on ETH
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Table 4. Stats of Simple Holding Funding Fee Arb on ETH

Dates Annualized return (%) Sharpe ratio MDD (%) Daily turnover (%) Return per trade (bp)

20210201-20211231 62.556870 9.563587 2.916017 0.300000 2855.409384
20220101-20221231 2.553789 1.289515 2.235285 0.000000 N/A
20230101-20231231 11.682945 9.045953 0.380852 0.000000 N/A
20240101-20240520 44.484650 14.671600 0.617803 0.000000 N/A

All 26.813892 6.876546 2.916017 0.082988 4422.831237
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Strategy 2: Rebalancing
If we cannot utilize the portfolio margin mode for some reasons such
as operating on different exchanges, not meeting the required average
transaction volume, etc., we must use a stablecoin as collateral for
backing our short position. Proper management of this collateral is
essential. To simplify the collateral management, rebalancing the
GMYV can be effective. By maintaining the same LMV and ensuring
30% of the SMV as the collateral, the book size would be calculated
as:

BookSize,: = LMVy + 0.3 - |SMV,|
, Wwhere LMV, is the initial capital of 1 million USDT to purchase the
asset in the spot market. The results of rebalancing the GMV of the
portfolio daily are presented in Figure 7 and 8, and summarized in
Table 5 and 6.

Another reason to use the rebalancing approach is to increase the
spot quantity when the spot price drops significantly, even if the
portfolio margin mode is available. By increasing the quantity, we can
potentially gain more profit from funding fees if the price rises. In such
a case, frequent rebalancing would be unnecessary.

Conclusion

We have assessed the strategy that monetizes the basis changes and
those that steadily earn from funding fees in the Binance USD®-M
market. In addition to BTC, we evaluated these strategies on ETH to
demonstrate their expandability to other crypto assets. Our back-
testing analysis shows that these strategies can produce excellent
risk-adjusted returns. Improving the simple holding funding fee
arbitrage by rebalancing the portfolio when the price drops below a
certain percentage of the previous entry price is a topic for future
research.
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Figure 7. Rebalancing Funding Fee Arb on BTC
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Table 5. Stats of Rebalancing Funding Fee Arb on BTC

Dates Annualized return (%) Sharpe ratio MDD (%) Daily turnover (%) Return per trade (bp)

20210201-20211231 19.895916 14.422335 0.614963 3.301377 107.430806

20220101-20221231 2.432158 4138123 0.366973 2.253440 19.187450

20230101-20231231 5.434098 10.551668 0.164408 1.650552 62.418156
20240101-20240520 12.779629 15.829416 0.154901 2.234594 102.186631
All 9.390256 10.277403 0.614963 2.324861 72.009098

Figure 8. Rebalancing Funding Fee Arb on ETH
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Table 6. Stats of Rebalancing Funding Fee Arb on ETH

Dates Annualized return (%) Sharperatio MDD (%) Daily turnover (%) Return per trade (bp)

20210201-20211231 23.361903 13.498877 0.268707 4.234030 98.245423
20220101-20221231 -0.515718 -0.579943 1.626486 3.229227 -2.857960
20230101-20231231 5.678055 9.333555 0.122295 1.719932 58.789421
20240101-20240520 13.330621 17.239944 0.147958 2.368035 100.507783

All 9.599735 8.309384 1.626477 2.944714 58.078147
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