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Slock 18 360,789 on 16 October 2023

tx index searcher pool tokenln tokenOut amount [US$]
O rsyncsearcher3 0x88e6a...f5640 USDC ETH 2148195.308
1 rsyncsearcher3 0x99ac8...abc35 USDC BTC 659507.701
2 rsyncsearcher3 0x4585f...a20c0 ETH BTC 554524.41M
3 rsyncsearcher3 0x9db9e...8425b USDT BTC 186858.044
4 rsyncsearcher3 0x11b81...697f6 USDT ETH 523225.597
S5 rsyncsearcher3 0x4e68c...dfa36 USDT ETH 524150.487
6 rsyncsearcher3 Oxcbcdf...d62ed ETH BTC 495617185
8 searcherl 0x8ad5b9...6e6d8 USDC ETH 562787.652
9 rsyncsearcher3 0x60594...5a270 DAl ETH 116090.952
10 rsyncsearcher3 0xc2e9f...a25f8 DAl ETH 105871.055
12 searcherl O0xd51a4...aae46 USDT BTC 17463.007
14 rsyncsearcher3 0x391e8...86649 DAl BTC 9214.814
17 rsyncsearcher3 0x06da0...84553 USDT ETH 18283.993
18 rsyncsearcher3 0xc3d03...5882f DAI ETH 10533.977
19 rsyncsearcher3 0x397ff...7aca0 USDC ETH 14457.825
21 rsyncsearcher3 Oxceff5...d3a58 ETH BTC 15450.829
22 rsyncsearcher3 0x824a3...c0673 ETH BLUR 11451.829
23 rsyncsearcher3 0x56534...a83b2 USDT BTC 4822.975
27 rsyncsearcher3 0xcbfb0...7ef3c USDC BTC 1538.249
28 rsyncsearcher3 0x290a6...f5b42 ETH MATIC 14629.722
31 searcher5 0xcd828...a9fbf FXS ETH 6247.832
33 rsyncsearcher3 0x919fa...daf79 ETH CRV 4954.943
35 rsyncsearcher3 0x34704...08d60 USDT UNI 1106.016
36 rsyncsearcher3 0xa3f55...dfd74 LDO ETH 9727.578
43 rsyncsearcher3 0x9febc...c82ae USDC 1INCH 516.780

44 rsyncsearcher3 0x1d420...bd801 ETH UNI 6336.821
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|[dentitying non-atomic arbitrage

Assumption

Non-atomic arbitrage transactions have a high value.
Thus, searchers performing these non-atomic arbitrages
are likely to protect their transaction and pay suspicious
amounts to have their “simple” swap included.
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simple transaction private transaction coinbase or priority
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first in block top tokens




Heuristics

X B ¥ ®

total swaps simple private coinbase transfer or priority first swap in pool top tokens fee all
heuristic 1 heuristic 2 heuristic 3 heuristic 4 heuristic 5
beaversearchers 1,188,696 0.982 0.815 0.917 0.826 0.822 0.580
rsyncsearchers 346,570 1.000 0.997 0.954 0.924 0.931 0.884
mantasearcher 60,813 0.999 0.941 0.977 0.921 0.955 0.879

overall 77,019,583 0.651 0.317 0.601 0.280 0.151 0.028
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L average trade size 73,891%

Trade size distribution
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Daily non-atomic arbitrage volume
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Non-atomic arbitrage volume by time & day
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Non-atomic arbitrage volume by time & day

8

time of day [UTC]
12

16

20

Monday

Tuesday

Wednesday

Thursday

Friday

US market
opening

Saturday

Sunday

1e9

-1.6

=
N

=
N

o
o)

|_I
(@)
non-atomic arb. volume [$]



Non-atomic arbitrage volume by time & day

1e9
o Asia market -1.6
— .
opening

< 1.4
@
Q

— 1.2
O 5
= S
s 1.0 8
O (N G
qa — (@]
o US market =
= - 0.8 S
£ opening 5
— [
2

20

Monday Tuesday Wednesday  Thursday Friday Saturday Sunday



Non-atomic arbitrage volume by time & day

1e9
o Asia market -1.6
— .
opening

< 1.4
@
Q
S Europe market 1.2 £
5 opening E
o 1.0
T N E
5 9
GE) US market =
- 0.8 S
= _— opening 5
— [
(@)
[

o
o

-

Monday Tuesday Wednesday  Thursday Friday Saturday Sunday

20




Non-atomic arbitrage volume by time & day

1e9
o Asia market -1.6
— .
opening

< 1.4
@
Q
S Europe market 1.2 £
5 opening E
o 1.0
T N E
5 9
GE) US market =
- 0.8 S
= _— opening 5
— [
(@)
[

o
o

+— FOMC Meeting

20

Monday Tuesday Wednesday  Thursday Friday Saturday Sunday



N

Non-atomic arbitrage

_

landscape

_

vertical integration

drivers

_J

Impact




Searcher builder relationship

-flashbots
-builderOx69
-rsyncbuilder
- mantabuilder
- builderl

- bloxrouteM

- blocknative

- bloxrouteR

- rest

1.0

O
D
Q
<
D
-
n
()
Q
-
(@)
0
D
-
=
. beaverbuild

jumpsearcher -

o
o)

searcherl -
rsyncsearcherl A
rsyncsearcher2 A
mantasearcher - .
builderlsearcher - .
rsyncsearcher3 A
beaversearcher2 .

searcher2

o
o))

o
I

proportion of volume

T
o
N

searcher3

rest -




Searcher builder relationship

-flashbots
-builderOx69
-rsyncbuilder
- mantabuilder
- builderl

- bloxrouteM

- blocknative

- bloxrouteR

- rest

1.0

O
D
Q
<
D
-
n
()
Q)
-
(@)
0
D
-
=
. beaverbuild

jumpsearcher -

o
o)

searcherl A

beaverbuild
rsyncsearcherl A

rsyncsearcher2 A

mantasearcher - .
builderlsearcher - .

rsyncsearcher3 A
beaversearcher2 .

searcher2

o
o))

o
I

proportion of volume

T
o
N

searcher3

rest -




Searcher builder relationship

| -
-
© (®)]
= © 5 2 = _g o
2 98 2 3 ¢ 5 © 5
QO &9 0o 2 ©® o o £ o
> T 2 € 8 53 K
o @« >3 xp ¥ 5 ¢ ¢ o B
o & o ¥ £ a6 a0 o ¢
1 1 1 1 1 1 1 1 1 1.0
beaversearcherl -
jumpsearcher -
searcherl - 0.8 | |
0 beaverbuild builderl
rsyncsearcherl A c
-]
rsyncsearcher2 A 0.6 ©
. >
mantasearcher A . S
. C
builderlsearcher - . o
| 0.4 £
rsyncsearcher3 e
(@]
beaversearcher2 . s
searcher?2 - 0.2
searcher3 -
rest -




Searcher builder relationship

-flashbots
-builderOx69
-rsyncbuilder
- mantabuilder
- builderl

- bloxrouteM

- blocknative

- bloxrouteR

- rest

1.0

O
D
Q
<
D
-
n
()
Q
-
(@)
0
D
-
=
. beaverbuild

jumpsearcher -

o
o)

searcherl A

beaverbuild builderl

rsyncsearcherl A

rsyncsearcher2 A

mantasearcher - .
builderlsearcher - .

rsyncsearcher3 A
beaversearcher2 .

searcher2

o
o))

mantabuilder

o
D
proportion of volume

T
o
N

searcher3

rest -




Searcher builder relationship

-flashbots
-builderOx69
-rsyncbuilder
- mantabuilder
- builderl

- bloxrouteM

- blocknative

- bloxrouteR

- rest

1.0

O
D
Q
<
D
-
n
()
Q
-
(@)
0
D
-
=
. beaverbuild

jumpsearcher -

o
o)

searcherl A

rsyncsearcherl A

beaverbuild:‘ L builderl

rsyncsearcher2 A
mantasearcher - .

o
o))

builderlsearcher .

rsyncsearcher3 A

o
I

mantabuilder:‘ Lrsyncbuilder

proportion of volume

beaversearcher2 .

searcher2

T
o
N

searcher3

rest -




Searcher builder relationship

-flashbots
-builderOx69
-rsyncbuilder
- mantabuilder
- builderl

- bloxrouteM

- blocknative

- bloxrouteR

- rest

1.0

O
D
Q
<
D
-
n
()
Q
-
(@)
0
D
-
=
. beaverbuild

jumpsearcher -

o
o)

searcherl A

rsyncsearcherl -

beaverbuild:‘ L builderl

rsyncsearcher?2 -
mantasearcher - .

o
o))

builderlsearcher .

rsyncsearcher3 -

o
I

mantabuilder:‘ Lrsyncbuilder

proportion of volume

beaversearcher2 .

searcher2

T
o
N

searcher3

rest -




Integrated searcher
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Non-atomic arbitrage volume in HFT builder blocks
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Non-atomic arbitrage volume in HFT builder blocks
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Daily share of HFT builder blocks
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Daily share of HFT builder blocks
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Daily share of HFT builder blocks
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Gas usage and block value
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Gas usage and block value
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Mantabuild
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Rsyncbuilder
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Integrated searcher

beaverbuild rsyncbuilder builderT mantabuilder

sandwich attacks per block 0.041 0.043 0.000 0.001
cyclic arbitrage per block 0.008 0.006 0.003 0.001




