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Abstract Perpetual swaps which allow traders to buy or sell an underlying asset without an expiration
are the only form of derivative contracts that can be observed in the cryptocurrency market. The
opening of perpetual swaps by over 20 crypto exchanges since 2020 has resulted in the rapid growth
of these swaps to 20.4% of the total crypto market in 2020 and 50.4% in 2021. This paper presents the
results of an empirical analysis of inter-exchange arbitrage opportunities using the price difference
between the Bitcoin perpetual swap and spot. The results confirm that the sign of price difference is
reversed between perpetual swaps and spot , allowing investors to earn an arbitrage return. In addition,
the arbitrage returns of minute transactions were sensitive to trading fees, but daily transactions showed
positive returns without being sensitive to trading fees. Also, this study found that the monthly average

yield of minute transactions was 9% and the monthly average yield of daily transactions was 38%.
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Table 1. Comparison between Virtual Asset Derivatives

Options Futures Perp
Expiry O (0] X
Leverage O (0] O
Delivery X Conditional X
Exercise Conditional Conditional N/A

Perp: Perpetual Swaps
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Table 2. Trading Volume Ratio of Virtual Asset Products

2020 2021 Vol Increased
Spot 63.0% 43.4% 2.32x
Perp 28.4% 50.4% 5.98x
Futures 8.4% 5.8% 2.36x
Options 0.2% 0.4% 5.75x
Sum 100% 100% 3.37x

Vol Increased: Absolute Trading Volume Incremental Multiples
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Table 3. Examples of Arbitrage Strategy

Time BNC Spot OKX PERP BS—OP BS-OP Diff
(BS) ©p) Differences +/-)
1 7255.7 7191.1 64.6 +
2 7204.6 7230.1 -25.5 -
3 7202.0 7241.4 -39.4 -
4 7388.2 7265.0 123.2 +
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Table 4. Trading Fees Applied on Analysis

Minute Data Trading Fees

Normal Level VIP Level
BNC Spot 0% 0%
BNC Perp 0.0288% 0.01224%
FTX Spot 0.033% 0.009%
FTX Perp 0.033% 0.009%

Daily Data Trading Fees

OKX Spot 0.08% 0.05%
OKX Perp 0.05% 0.03%
BNC Spot 0.06% 0.024%
BNC Perp 0.0288% 0.0216%

3.5 7|=EAFH

£ A7olA AFEE £ & dlolEl= BNC FTXY
FEF} 75 AE9] 20204 12¥ 31¢¥ 15:008%
20224 06 18Y 15A13987HA] & 767,8897 & &
9] &7} dlolglolt}, R N2 EAFHLS Table 5914
3113} 4= 9lom, cOumg A5t HE $=2]= BTCY
USDT 34t 714 QJmfgi,

Table 5. Summary Statistics of Minute Data of BNC
and FTX (in USDT)

BNC Spot BNC Perp FTX Spot FTX Perp

Count 767889 767889 767889 767889
Mean 44423.7 444357 44426.9 44456.0
Std 9807.5 9828.6 9808.8 9831.6

Min 18824.7 18733.4 18815.0 18780.0
25% 37095.7 37101.6 37099.0 37138.0
50% 43341.9 43331.5 43345.0 43362.0
75% 50838.8 50850.0 50842.0 50893.0
Max (69000.0 69154.9 68993.0 69164.0

2 o9 golg 9] AL BNC OKX2 20194 12
4 2495 E 20219 4¥ 1971119 & 465749 &7}
Hlo|ElE ARSI o H AASE 7] 2 A2 Table 6°]
A &l 2 9},

Table 6. Summary Statistics of Daily Data of BNC
and OKX (in USDT)

BNC Spot BNC Perp OKX Spot OKX Perp

Count 465 465 465 465
Mean 17752.5 17762.2 17810.2 17818.5
Std 14794.6 14811.6 14879.6 14885.6
Min 4800.0 4764.7 5148.7 5149.9
25% 9131.9 9132.0 9120.3 9121.4

50% 10599.7 10593.7 10591.8 10593.5
75% 19147.7 19147.6 19122.5 19121.7
Max 61188.4 61267.4 59694.2 59737.8
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Fig. 1. Stationary Movement of Minute Data Deviations
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Table 7. Minute Data Arbitrage Trading Results 1
(Trading Fees Not Applied, in USDT)

BNC Spot (BS) FTX Spot (FS)
-FTX Perp (FP) -BNC Perp (BP)
Closed Trades Closed Trades
count 22050 25990
mean 10.47 14.13
std 21.52 26.11
min 0.02 0.02
25% 4.06 6.02
50% 6.89 10.29
75% 11.24 16.85
max 1362.47 1482.46

Table 8. Minute Data Arbitrage Trading Results 2
(Trading Fees Not Applied, in USDT)

BS - FP FS - BP
Start 2020-12-31 15:00 2020-12-31 15:00
End 2022-06-15 18:00 2022-06-18 12:05
Holding duration 33 Minutes 28 Minutes
(avg) 51 Seconds 39 Seconds
Min 1 MQOS 1 MO0OOS
Max 3 H28 M 00 S 13 H22 M 00 S
Dailyﬁ:(gjilosed 58.49 / day 56.87 / day
Daily Avg Profit 612.45 USD 803.47 USD
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Table 9. Minute Data Arbitrage Trading Results of BS
- FP (Trading Fees Application Comparison,

in USDT)
BS - FP
Fee Level
No Fee
Normal VIP
Mean 10.47 -15.73 3.33
Std 21.52 21.33 21.38
Min 0.02 -41.09 -10.40
Median 6.89 -18.30 -0.11
Max 1362.47 1329.44 1353.46

Table 10. Minute Data Arbitrage Trading Results of

FP - BS (Trading Fees Application
Comparison, in USDT)
FS - BP
No Fee Fee Level
Normal VIP
Mean 14.13 -38.49 -3.96
Std 26.11 27.49 26.17
Min 0.02 -74.92 -25.20
Median 10.29 -40.57 -7.26
Max 1482.46 1421.29 1461.42

Table 11. Monthly Arbitrage Trading Results
(Trading Fees Not Applied)

BS - FP FS - BP
Year Month
Profit Ratio Profit Ratio
1 63% 97%
2 18% 43%
3 22% 67%
4 19% 53%
5 24% 100%
6 55% 98%
2021
7 76% 42%
8 14% 68%
9 38% 44%
10 13% 15%
11 12% 12%
12 13% 33%
1 35% 23%
2 9% 11%
2022 3 29% 15%
4 42% 7%
5 26% 36%
Average 30% 45%
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Table 12. Monthly Arbitrage Trading Results (Trading
Fees VIP Level Applied)

LE-L]' BNC —,—7101’ A‘]g ﬂﬁﬂ—‘g— ]—C}&g 781_?_ _\}_11:: Oh:ﬂ
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3 o% 10% 71zt 1 BTC9 1/10°] sigsh= 713t Adw 5459
4 14% -14% 4 9Fo= sto A $olES AR °F 40%
5 16% 20% =iy
. 6 15% -33%
7 8% “16% Table 13. Daily Data Arbitrage Trading Results 1
8 3% -55% (Trading Fees Not Applied, in USDT)
9 10% -33% BNC Spot (BS) OKX Spot (09)
10 59% -5% -OKX Perp (OP) -BNC Perp (BP)
11 6% -6% Closed Trades Closed Trades
12 7% -30% count 162 164
1 8% -26% mean 879.59 881.45
2 % 4% std 1340.17 1325.29
2022 3 0% -17% min 17.33 31.38
4 1% 5% 25% 182.82 182.46
5 3% ~20% 50% 352.15 362.24
Average 9% -12% 75% 826.42 855.96
max 7156.13 6992.99
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Fig. 2. Stationary Movement of Daily Data
Deviations

Th Table 137} Table 149] A3E AmRw, B
1.8% B9 EAHL HAsH= A0 et BNC
#BT OKX 7713 4% 7S 59 399 OKX

Table 14. Daily Data Arbitrage Trading Results 2
(Trading Fees Not Applied, in USDT)

BS - OP OS - BP
Start 2019-12-24 2019-12-24
End 2021-03-26 2021-03-31
Holding duration
(ave) 1.83 Day 1.80 Day
Min 1 Day 1 Day
Max 7 Day 7 Day
Monthly Avg
Closed Trades 10.57 10.71
Monthly Avg Profif] 8011.35 8159.50

Table 15. Daily Data Arbitrage Trading Results of BS
- OP (Trading Fees Application
Comparison, in USDT)

BS - OP
Fee Level

No Fee Normal VIP
Mean 879.59 840.97 860.63
Std 1340.17 1315.25 1327.90

Min 17.33 -1.97 7.85
Median 352.15 328.91 339.25
Max 7156.13 7060.92 7109.23
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Table 16. Daily Data Arbitrage Trading Results of BS
- OP (Trading Fees Application
Comparison, in USDT)

OS - BP
Fee Level
No Fee Normal VIP
Mean 881.45 843.26 856.32
Std 1325.29 1300.66 1309.04
Min 31.38 11.48 18.28
Median 362.24 338.32 346.24
Max 0992.99 0897.97 6930.53
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Table 17. Monthly Arbitrage Trading Results
Year Month BS - oF o5 - BP
Profit Ratio Profit Ratio
1 33% 33%
2 24% 24%
3 51% 52%
4 39% 46%
5 31% 31%
2020 6 21% 22%
7 18% 18%
8 39% 39%
9 32% 32%
10 15% 16%
11 42% 43%
12 22% 27%
2001 1 72% 72%
2 73% 72%
Average 37% 38%
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