Slip-Based Fee (used by Sifchain)

1 1000000 0.000100%
100 1000000 0.01%

1000 1000000 0.10%
10000 1000000 0.99%
100000 1000000 9.09%
1000000 1000000 50.00%
10000000 1000000 90.91%
100000000 1000000 99.01%
1 1000000 0.00%

10 1000000 0.00%

100 1000000 0.01%

1000 1000000 0.10%
10000 1000000 0.99%
100000 1000000 9.09%
1000000 1000000 50.00%
10000000 1000000 90.91%
100000000 1000000 99.01%
1 5000000 0.00%

10 5000000 0.00%

100 5000000 0.00%

1000 5000000 0.02%
10000 5000000 0.20%
100000 5000000 1.96%
1000000 5000000 16.67%
10000000 5000000 66.67%
100000000 5000000 95.24%
1 5000000 0.00%

10 5000000 0.00%

100 5000000 0.00%

1000 5000000 0.02%
10000 5000000 0.20%
100000 5000000 1.96%
1000000 5000000 16.67%
10000000 5000000 66.67%
100000000 5000000 95.24%
1 50000 0.00%

10 50000 0.02%

100 50000 0.20%

1000 50000 1.96%
10000 50000 16.67%
100000 50000 66.67%
1000000 50000 95.24%
10000000 50000 99.50%
100000000 50000 99.95%
1 50000 0.00%

10 50000 0.02%

100 50000 0.20%

1000 50000 1.96%
10000 50000 16.67%
100000 50000 66.67%
1000000 50000 95.24%
10000000 50000 99.50%
100000000 50000 99.95%
1 500 0.20%

10 500 T.96%

100 500 16.67%

1000 500 66.67%
10000 500 95.24%
100000 500 99.50%
1000000 500 99.95%
10000000 500 100.00%
100000000 500 100.00%
1 500 0.20%

10 500 T.96%

100 500 16.67%

1000 500 66.67%
10000 500 95.24%
100000 500 99.50%
1000000 500 99.95%
10000000 500 100.00%
100000000 500 100.00%
1 1000000 0.00%

10 1000000 0.00%

100 1000000 0.01%

1000 1000000 0.10%
10000 1000000 0.99%
100000 1000000 9.09%
1000000 1000000 50.00%
10000000 1000000 90.91%
100000000 1000000 99.01%
1 1000000 0.00%

10 1000000 0.00%

100 1000000 0.01%

1000 1000000 0.10%
10000 1000000 0.99%
100000 1000000 9.09%
1000000 1000000 50.00%
10000000 1000000 90.91%
100000000 1000000 99.01%
4.99999 1000000 0.00%
499.900015 1000000 0.05%
4990.01498 1000000 0.50%
49014.80247 1000000 4.67%
413223.1405 1000000 29.24%
1250000 1000000 55.56%
413223.1405 1000000 29.24%
49014.80247 1000000 4.67%
4.99999 5000000 0.00%
49.99900001 5000000 0.00%

Flat-Fee of 0.3% (used by Uniswap)
0.30%
0.30%
0.30%
0.30%

0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%

Fee Savings with Sifchain

0.30%
0.29%
0.20%
-0.69%

-8.79%
-49.70%
-90.61%
-98.71%

0.30%
0.30%
0.29%
0.20%

-0.69%

-8.79%
-49.70%
-90.61%
-98.71%

0.30%
0.30%
0.30%
0.28%
0.10%

-1.66%
-16.37%
-66.37%
-94.94%

0.30%
0.30%
0.30%
0.28%
0.10%

-1.66%
-16.37%
-66.37%
-94.94%

0.30%
0.28%
0.10%

-1.66%
-16.37%
-66.37%
-94.94%
-99.20%
-99.65%

0.30%
0.28%
0.10%

-1.66%
-16.37%
-66.37%
-94.94%
-99.20%
-99.65%

0.10%

-1.66%
-16.37%
-66.37%
-94.94%
-99.20%
-99.65%
-99.70%
-99.70%

0.10%

-1.66%
-16.37%
-66.37%
-94.94%
-99.20%
-99.65%
-99.70%
-99.70%

0.30%
0.30%
0.29%
0.20%

-0.69%

-8.79%
-49.70%
-90.61%
-98.71%

0.30%
0.30%
0.29%
0.20%

-0.69%

-8.79%
-49.70%
-90.61%
-98.71%

0.30%
0.25%

-0.20%

-4.37%
-28.94%
-55.26%
-28.94%

-4.37%

0.30%
0.30%

x: Amount of token X added to pool by swapper
X: Amount of token X already in the pool
Slip-Based Fee: The fee paid by swappers and collected by poolers

When swappers are swapping low volume relative to the pool, they pay less in fees than on
Uniswap. When they are swapping high volume relative to the pool, they pay more in fees than
on Uniswap (negative fee savings implies the fee on Sifchain is higher than on Uniswap).
Swappers benefit under normal conditions while poolers benefit during periods of high vo\anh(y
when swappers are willing to pay more in fees to change their position. In a sin
cycle, swappers and poolers *both* profit more under the Sifchain swap fee than me
Uniswap fee, Further research - hitps:/aithub.

[THORChain-Gauntlet-CLPReport-Nov2020.pdf

Fee Derivation from https:/hackmd.io/6VK2LSYjRTyeNCoHpVt2hg

Constant Product Market Maker: Flat Fee

Yy

Y= X+ xY - = (X4 xY - 21— ¢)

X

There is an implementation of uniswap in cadCAD and an overview with video of the model

Thorchain “Slip fee” (CLP)

Yy!

This can be viewed as setting the fee ¢ according a regularizing rule that penalizes slippage
and thus larger i smaller but also introduces angles for
gaming the system to minimize fees. The derivation can be found in the Thorchain docs

Comparing:
2Y
= 1
v =5 x1-9)
with
_ @YX ¥ X
Yl T ey XE  z+Xa+X
so
X z
1-¢ =1
( ) z+X z+ X
this is simply choosing a functional fee, as
) z
¢




499.900015
4990.01498
49014.80247
413223.1405
1250000
413223.1405
49014.80247
0.19999992
1.999992
19.99920002
199.920024
1992.023936
19223.37562
138888.8889
2222222222
45351.47392
0.19999992
1.999992
19.99920002
199.920024
1992.023936
19223.37562
138888.8889
2222222222
45351.47392
19.99920002
199.920024
1992.023936
19223.37562
138888.8889
2222222222
45351.47392
4950.372516
499.5003748
19.99920002
199.920024
1992.023936
19223.37562
138888.8889
2222222222
45351.47392
4950.372516
499.5003748
1992.023936
19223.37562
138888.8889
222222.2222
45351.47392
4950.372516
499.5003748
49.99500037
4.99995
1992.023936
19223.37562
138888.8889
2222222222
45351.47392
4950.372516
499.5003748
49.99500037
4.99995
0.000499999
0.004999900001
0.0499900015
0.499001498
4.901480247
41.32231405
125
41.32231405
4.901480247
0.0499999
0.4999900001
4.99900015
49.9001498
490.1480247
4132.231405
12500
4132.231405
490.1480247

5000000 0.01%
5000000 0.10%
5000000 0.97%
5000000 7.63%
5000000 20.00%
5000000 7.63%
5000000 0.97%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.02%
1000000 0.20%
1000000 1.89%
1000000 12.20%
1000000 18.18%
1000000 4.34%
5000000 0.00%
5000000 0.00%
5000000 0.00%
5000000 0.00%
5000000 0.04%
5000000 0.38%
5000000 2.70%
5000000 4.26%
5000000 0.90%
5000000 0.00%
5000000 0.00%
5000000 0.04%
5000000 0.38%
5000000 2.70%
5000000 4.26%
5000000 0.90%
5000000 0.10%
5000000 0.01%
50000 0.04%
50000 0.40%
50000 3.83%
50000 27.77%
50000 73.53%
50000 81.63%
50000 47.56%
50000 9.01%
50000 0.99%
50000 3.83%
50000 27.77%
50000 73.53%
50000 81.63%
50000 47.56%
50000 9.01%
50000 0.99%
50000 0.10%
50000 0.01%
500 79.94%

500 97.46%

500 99.64%

500 99.78%

500 98.91%

500 90.83%

500 49.98%

500 9.09%

500 0.99%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.01%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.05%
1000000 0.41%
1000000 1.23%
1000000 0.41%
1000000 0.05%

0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%

0.29%
0.20%
-0.67%
-7.33%
-19.70%
-7.33%
-0.67%
0.30%
0.30%
0.30%
0.28%
0.10%
-1.59%
-11.90%
-17.88%
-4.04%
0.30%
0.30%
0.30%
0.30%
0.26%
-0.08%
-2.40%
-3.96%
-0.60%
0.30%
0.30%
0.26%
-0.08%
-2.40%
-3.96%
-0.60%
0.20%
0.29%
0.26%
-0.10%
-3.53%
-27.47%
-73.23%
-81.33%
-47.26%
-8.71%
-0.69%
-3.53%
-27.47%
-73.23%
-81.33%
-47.26%
-8.71%
-0.69%
0.20%
0.29%
-79.64%
-97.16%
-99.34%
-99.48%
-98.61%
-90.53%
-49.68%
-8.79%
-0.69%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.29%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.25%
-0.11%
-0.93%
-0.11%
0.25%



Number of
Rowan in swap

(x)
1
100
1000
10000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
1000
2000
3000
4000
1000
2000
3000
4000
1000
2000
3000
4000

Number of
Rowan in
pool (X)

1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
10,000,000
10,000,000
10,000,000
10,000,000
10,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000

Number of
TKN in pool
Y)

1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
10,000,000
10,000,000
10,000,000
10,000,000
10,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000
1,000,000

w_X
0.50000
0.50000
0.50000
0.50000
0.50000
0.60000
0.70000
0.80000
0.90000
0.94000
0.97000
0.99000
0.99900
0.50000
0.90000
0.99000
0.99900
0.99990
0.50000
0.50000
0.50000
0.50000
0.55000
0.55000
0.55000
0.55000
0.60000
0.60000
0.60000
0.60000

w_y

0.50000
0.50000
0.50000
0.50000
0.50000
0.40000
0.30000
0.20000
0.10000
0.06000
0.03000
0.01000
0.00100
0.50000
0.10000
0.01000
0.00100
0.00010
0.50000
0.50000
0.50000
0.50000
0.45000
0.45000
0.45000
0.45000
0.40000
0.40000
0.40000
0.40000

Slip Based
Swap Fee

0.0001
0.

© © © © © © © 0O 0O 0O 00O 0O 0O OO 0O 00O 0O 0O 0O O oo

00%
01%

.10%
.99%
.40%
.40%
. 40%
. 40%
. 40%
.40%
. 40%
.40%
.40%
.04%
.04%
.04%
.04%
.04%
.10%
.20%
.30%
.40%
.10%
.20%
.30%
. 40%
.10%
.20%
.30%
. 40%

Number of TKN
received from

swap (y)
1.00

99.98
998.00
9,802.96
3,968.19
5,946.35
9,234.53
15,778.16
35,149.84
60,384.54
120,609.83
325,160.85
977,553.58
3,996.80
35,913.74
388,030.36
3,292,265.00
9,812,698.67
998.00
1,992.02
2,982.08
3,968.19
1,219.65
2,434.16
3,643.55
4,847.86
1,496.63
2,986.54
4,469.77
5,946.35

Percentage increase
over equal weight
purchasing power

0.00%
0.00%
0.00%
0.00%
0.00%
49.85%
132.71%
297.62%
785.79%
1421.71%
2939.42%
8094.18%
24534.74%
0.00%
798.56%
9608.52%
82272.48%
245413.76%
0.00%
0.00%
0.00%
0.00%
122.21%
122.20%
122.18%
122.17%
149.96%
149.93%
149.89%
149.85%



Slip-Based Fee (used by Sifchain)

1 1000000 0.000100%
100 1000000 0.01%

1000 1000000 0.10%
10000 1000000 0.99%
100000 1000000 9.09%
1000000 1000000 50.00%
10000000 1000000 90.91%
100000000 1000000 99.01%
1 1000000 0.00%

10 1000000 0.00%

100 1000000 0.01%

1000 1000000 0.10%
10000 1000000 0.99%
100000 1000000 9.09%
1000000 1000000 50.00%
10000000 1000000 90.91%
100000000 1000000 99.01%
1 5000000 0.00%

10 5000000 0.00%

100 5000000 0.00%

1000 5000000 0.02%
10000 5000000 0.20%
100000 5000000 1.96%
1000000 5000000 16.67%
10000000 5000000 66.67%
100000000 5000000 95.24%
1 5000000 0.00%

10 5000000 0.00%

100 5000000 0.00%

1000 5000000 0.02%
10000 5000000 0.20%
100000 5000000 1.96%
1000000 5000000 16.67%
10000000 5000000 66.67%
100000000 5000000 95.24%
1 50000 0.00%

10 50000 0.02%

100 50000 0.20%

1000 50000 1.96%
10000 50000 16.67%
100000 50000 66.67%
1000000 50000 95.24%
10000000 50000 99.50%
100000000 50000 99.95%
1 50000 0.00%

10 50000 0.02%

100 50000 0.20%

1000 50000 1.96%
10000 50000 16.67%
100000 50000 66.67%
1000000 50000 95.24%
10000000 50000 99.50%
100000000 50000 99.95%
1 500 0.20%

10 500 T.96%

100 500 16.67%

1000 500 66.67%
10000 500 95.24%
100000 500 99.50%
1000000 500 99.95%
10000000 500 100.00%
100000000 500 100.00%
1 500 0.20%

10 500 T.96%

100 500 16.67%

1000 500 66.67%
10000 500 95.24%
100000 500 99.50%
1000000 500 99.95%
10000000 500 100.00%
100000000 500 100.00%
1 1000000 0.00%

10 1000000 0.00%

100 1000000 0.01%

1000 1000000 0.10%
10000 1000000 0.99%
100000 1000000 9.09%
1000000 1000000 50.00%
10000000 1000000 90.91%
100000000 1000000 99.01%
1 1000000 0.00%

10 1000000 0.00%

100 1000000 0.01%

1000 1000000 0.10%
10000 1000000 0.99%
100000 1000000 9.09%
1000000 1000000 50.00%
10000000 1000000 90.91%
100000000 1000000 99.01%
4.99999 1000000 0.00%
499.900015 1000000 0.05%
4990.01498 1000000 0.50%
49014.80247 1000000 4.67%
413223.1405 1000000 29.24%
1250000 1000000 55.56%
413223.1405 1000000 29.24%
49014.80247 1000000 4.67%
4.99999 5000000 0.00%
49.99900001 5000000 0.00%

Flat-Fee of 0.3% (used by Uniswap)
0.30%
0.30%
0.30%
0.30%

0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%

Fee Savings with Sifchain

0.30%
0.29%
0.20%
-0.69%

-8.79%
-49.70%
-90.61%
-98.71%

0.30%
0.30%
0.29%
0.20%

-0.69%

-8.79%
-49.70%
-90.61%
-98.71%

0.30%
0.30%
0.30%
0.28%
0.10%

-1.66%
-16.37%
-66.37%
-94.94%

0.30%
0.30%
0.30%
0.28%
0.10%

-1.66%
-16.37%
-66.37%
-94.94%

0.30%
0.28%
0.10%

-1.66%
-16.37%
-66.37%
-94.94%
-99.20%
-99.65%

0.30%
0.28%
0.10%

-1.66%
-16.37%
-66.37%
-94.94%
-99.20%
-99.65%

0.10%

-1.66%
-16.37%
-66.37%
-94.94%
-99.20%
-99.65%
-99.70%
-99.70%

0.10%

-1.66%
-16.37%
-66.37%
-94.94%
-99.20%
-99.65%
-99.70%
-99.70%

0.30%
0.30%
0.29%
0.20%

-0.69%

-8.79%
-49.70%
-90.61%
-98.71%

0.30%
0.30%
0.29%
0.20%

-0.69%

-8.79%
-49.70%
-90.61%
-98.71%

0.30%
0.25%

-0.20%

-4.37%
-28.94%
-55.26%
-28.94%

-4.37%

0.30%
0.30%

x: Amount of token X added to pool by swapper
X: Amount of token X already in the pool
Slip-Based Fee: The fee paid by swappers and collected by poolers

When swappers are swapping low volume relative to the pool, they pay less in fees than on
Uniswap. When they are swapping high volume relative to the pool, they pay more in fees than
on Uniswap (negative fee savings implies the fee on Sifchain is higher than on Uniswap).
Swappers benefit under normal conditions while poolers benefit during periods of high vo\anh(y
when swappers are willing to pay more in fees to change their position. In a sin
cycle, swappers and poolers *both* profit more under the Sifchain swap fee than me
Uniswap fee, Further research - hitps:/aithub.

[THORChain-Gauntlet-CLPReport-Nov2020.pdf

Fee Derivation from https:/hackmd.io/6VK2LSYjRTyeNCoHpVt2hg

Constant Product Market Maker: Flat Fee

Yy

Y= X+ xY - = (X4 xY - 21— ¢)

X

There is an implementation of uniswap in cadCAD and an overview with video of the model

Thorchain “Slip fee” (CLP)

Yy!

This can be viewed as setting the fee ¢ according a regularizing rule that penalizes slippage
and thus larger i smaller but also introduces angles for
gaming the system to minimize fees. The derivation can be found in the Thorchain docs

Comparing:
2Y
= 1
v =5 x1-9)
with
_ @YX ¥ X
Yl T ey XE  z+Xa+X
so
X z
1-¢ =1
( ) z+X z+ X
this is simply choosing a functional fee, as
) z
¢




499.900015
4990.01498
49014.80247
413223.1405
1250000
413223.1405
49014.80247
0.19999992
1.999992
19.99920002
199.920024
1992.023936
19223.37562
138888.8889
2222222222
45351.47392
0.19999992
1.999992
19.99920002
199.920024
1992.023936
19223.37562
138888.8889
2222222222
45351.47392
19.99920002
199.920024
1992.023936
19223.37562
138888.8889
2222222222
45351.47392
4950.372516
499.5003748
19.99920002
199.920024
1992.023936
19223.37562
138888.8889
2222222222
45351.47392
4950.372516
499.5003748
1992.023936
19223.37562
138888.8889
222222.2222
45351.47392
4950.372516
499.5003748
49.99500037
4.99995
1992.023936
19223.37562
138888.8889
2222222222
45351.47392
4950.372516
499.5003748
49.99500037
4.99995
0.000499999
0.004999900001
0.0499900015
0.499001498
4.901480247
41.32231405
125
41.32231405
4.901480247
0.0499999
0.4999900001
4.99900015
49.9001498
490.1480247
4132.231405
12500
4132.231405
490.1480247

5000000 0.01%
5000000 0.10%
5000000 0.97%
5000000 7.63%
5000000 20.00%
5000000 7.63%
5000000 0.97%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.02%
1000000 0.20%
1000000 1.89%
1000000 12.20%
1000000 18.18%
1000000 4.34%
5000000 0.00%
5000000 0.00%
5000000 0.00%
5000000 0.00%
5000000 0.04%
5000000 0.38%
5000000 2.70%
5000000 4.26%
5000000 0.90%
5000000 0.00%
5000000 0.00%
5000000 0.04%
5000000 0.38%
5000000 2.70%
5000000 4.26%
5000000 0.90%
5000000 0.10%
5000000 0.01%
50000 0.04%
50000 0.40%
50000 3.83%
50000 27.77%
50000 73.53%
50000 81.63%
50000 47.56%
50000 9.01%
50000 0.99%
50000 3.83%
50000 27.77%
50000 73.53%
50000 81.63%
50000 47.56%
50000 9.01%
50000 0.99%
50000 0.10%
50000 0.01%
500 79.94%

500 97.46%

500 99.64%

500 99.78%

500 98.91%

500 90.83%

500 49.98%

500 9.09%

500 0.99%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.01%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.05%
1000000 0.41%
1000000 1.23%
1000000 0.41%
1000000 0.05%

0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%

0.29%
0.20%
-0.67%
-7.33%
-19.70%
-7.33%
-0.67%
0.30%
0.30%
0.30%
0.28%
0.10%
-1.59%
-11.90%
-17.88%
-4.04%
0.30%
0.30%
0.30%
0.30%
0.26%
-0.08%
-2.40%
-3.96%
-0.60%
0.30%
0.30%
0.26%
-0.08%
-2.40%
-3.96%
-0.60%
0.20%
0.29%
0.26%
-0.10%
-3.53%
-27.47%
-73.23%
-81.33%
-47.26%
-8.71%
-0.69%
-3.53%
-27.47%
-73.23%
-81.33%
-47.26%
-8.71%
-0.69%
0.20%
0.29%
-79.64%
-97.16%
-99.34%
-99.48%
-98.61%
-90.53%
-49.68%
-8.79%
-0.69%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.29%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.25%
-0.11%
-0.93%
-0.11%
0.25%



USD Value of
Trade for
Atom:TKN

100

1000
10000
20000

100000
1000000
10000000
100000000
1

10

100

1000
10000
100000
1000000
10000000
100000000
1

10
100

1000
10000
100000
1000000
10000000
100000000
1

10
100

1000
10000
100000
1000000
10000000
100000000
1

10
100

1000
10000
100000
1000000
10000000
100000000
1

10

10000000

10000000

499.900015
4990.01498
49014.80247
4132231405
1250000
4132231405
49014.80247

4132231405
4901480247
0.19999992
1.999992
19.99920002
199.920024
1992.023936
1922337562
133888.8889
2222222222
4535147392
0.19999992
1.999992
19.99920002
199.920024
1992.023936
19223.37562
133888.8889
2222222222
4535147392
19.99920002
199.920024
1992.023936
19223.37562
1333886889
222222.2222
45351.47302

USD Value of  USD Value of
Pool Depth of Pool Depth of
Atom:Rowan Rowan:TKN

Pool

5000000
5000000
5000000
5000000
5000000
5000000
5000000
5000000

5000000
5000000
5000000

5000000
5000000
5000000

5000000
5000000

1000000
1000000
1000000
1000000

1000000
1000000
5000000

Sifchain's Slip-Based Fee for swap Sifchain's Slip-Based Fee for swap Sifchain's Total Slip-Based Fee for  Uniswap's Flat Fee of 0.3% plus 2%
of TKN i

Rowan:Ator

m

67%

00%
o0%
20%

67%

swap of Atom:TKI

N

00%
o1%
2%
19%
35%

s51%

1%

00%
0%
00%

(13
12%
T9%
88%
09%
29%
54%
00%

o1%

Slippage Allowance for ETH:TKN

230%
230%
230%
230%
230%

Fee Savings with Sifchain

X Amount of token X added to pool by swapper
X: Amount oftoken X already In the pool
Slip-Based Fee: The fee paid by swappers and collected by poolers

When swappers are swapping low volume relative o the pool, they pay less in fees than on
Uniswap. When they are swapping high volume relative {0 the pool, they pay more in fees than
on Uniswap (negative fee savings implies the fee on Sifchain is higher than on Uniswai
Swappers poolers  high volatilty
when swappers are willing to pay more in fees to change their position. In a single market

I “both* fee than the

Uniswap fee. Further research - hitps:/aithub.
HoR L of

Fee Derivation from hiips://hackmd.i0/6VK2LSYRTyeNCoHpVizhg
Constant Product Market Maker: Flat Fee

Y

(X+xY-2L0-9)

X

There is an implementation of uniswap in cadCAD and an overview with video of the model.

‘Thorchain "Slip fee" (CLP)

333

(X+x<Y~y)=(X+x.Y— X

X

This can be viewed as setting the fee ¢ according a regularizing rule that penalizes slippage
and thus larger transactions, incentivizing smaller transactions, but also introduces angles for
gaming the system to minimize fees. The derivation can be found in the Thorchain docs.

Comparing:
zY
wr=grx1-9)
with
_a¥x ¥ X
VT GrX et XziX
s
x =
O-9=x~'"o5x

this is simply choosing a functional fee, as

¢

T
T+ X



4950.372516
4995003748
19.99920002
199.920024
1992023036
1922337562
133888.8889
222222.2222
4535147392
4950.372516
4995003748
1992.023936
19223.37562
1333388889
222222.2222
4535147392
4950372516
4995003748
49.99500037
499995
1992023936
19223.37562
1333388889
222222.2222
4535147392
4950372516
4995003748
49.99500037
499995
0.000499999
0.004999900001
0.0499900015
0.499001498
4901480247
4132231405
125
4132231405
4901480247
0.0499999
0.4999900001
499900015
49.9001498
4901480247
4132231405
12500
4132231405
4901480247

1000000

1000000
1000000
1000000

1000000
1000000

1000000
1000000

1000000
1000000

0%

83
7%
53%
63%
56%
153
99%
0%
o

91%

10%

87%
05%
26%
4%
4%
0%

L 10%



Slip-Based Fee (used by Sifchain)

1 30000 0.00%
100 30000 0.33%

600 30000 T.96%
10000 30000 25.00%
100000 1000000 9.09%
1000000 1000000 50.00%
10000000 1000000 90.91%
100000000 1000000 99.01%
1 1000000 0.00%

10 1000000 0.00%

100 1000000 0.01%

1000 1000000 0.10%
10000 1000000 0.99%
100000 1000000 9.09%
1000000 1000000 50.00%
10000000 1000000 90.91%
100000000 1000000 99.01%
1 5000000 0.00%

10 5000000 0.00%

100 5000000 0.00%

1000 5000000 0.02%
10000 5000000 0.20%
100000 5000000 1.96%
1000000 5000000 16.67%
10000000 5000000 66.67%
100000000 5000000 95.24%
1 5000000 0.00%

10 5000000 0.00%

100 5000000 0.00%

1000 5000000 0.02%
10000 5000000 0.20%
100000 5000000 1.96%
1000000 5000000 16.67%
10000000 5000000 66.67%
100000000 5000000 95.24%
1 50000 0.00%

10 50000 0.02%

100 50000 0.20%

1000 50000 1.96%
10000 50000 16.67%
100000 50000 66.67%
1000000 50000 95.24%
10000000 50000 99.50%
100000000 50000 99.95%
1 50000 0.00%

10 50000 0.02%

100 50000 0.20%

1000 50000 1.96%
10000 50000 16.67%
100000 50000 66.67%
1000000 50000 95.24%
10000000 50000 99.50%
100000000 50000 99.95%
1 500 0.20%

10 500 T.96%

100 500 16.67%

1000 500 66.67%
10000 500 95.24%
100000 500 99.50%
1000000 500 99.95%
10000000 500 100.00%
100000000 500 100.00%
1 500 0.20%

10 500 T.96%

100 500 16.67%

1000 500 66.67%
10000 500 95.24%
100000 500 99.50%
1000000 500 99.95%
10000000 500 100.00%
100000000 500 100.00%
1 1000000 0.00%

10 1000000 0.00%

100 1000000 0.01%

1000 1000000 0.10%
10000 1000000 0.99%
100000 1000000 9.09%
1000000 1000000 50.00%
10000000 1000000 90.91%
100000000 1000000 99.01%
1 1000000 0.00%

10 1000000 0.00%

100 1000000 0.01%

1000 1000000 0.10%
10000 1000000 0.99%
100000 1000000 9.09%
1000000 1000000 50.00%
10000000 1000000 90.91%
100000000 1000000 99.01%
4.99999 1000000 0.00%
499.900015 1000000 0.05%
4990.01498 1000000 0.50%
49014.80247 1000000 4.67%
413223.1405 1000000 29.24%
1250000 1000000 55.56%
413223.1405 1000000 29.24%
49014.80247 1000000 4.67%
4.99999 5000000 0.00%
49.99900001 5000000 0.00%

Flat-Fee of 0.3% (used by Uniswap)
0.30%
0.30%
0.30%
0.30%

0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%

Fee Savings with Sifchain

0.30%
-0.03%
-1.66%

-24.70%

-8.79%
-49.70%
-90.61%
-98.71%

0.30%
0.30%
0.29%
0.20%

-0.69%

-8.79%
-49.70%
-90.61%
-98.71%

0.30%
0.30%
0.30%
0.28%
0.10%

-1.66%
-16.37%
-66.37%
-94.94%

0.30%
0.30%
0.30%
0.28%
0.10%

-1.66%
-16.37%
-66.37%
-94.94%

0.30%
0.28%
0.10%

-1.66%
-16.37%
-66.37%
-94.94%
-99.20%
-99.65%

0.30%
0.28%
0.10%

-1.66%
-16.37%
-66.37%
-94.94%
-99.20%
-99.65%

0.10%

-1.66%
-16.37%
-66.37%
-94.94%
-99.20%
-99.65%
-99.70%
-99.70%

0.10%

-1.66%
-16.37%
-66.37%
-94.94%
-99.20%
-99.65%
-99.70%
-99.70%

0.30%
0.30%
0.29%
0.20%

-0.69%

-8.79%
-49.70%
-90.61%
-98.71%

0.30%
0.30%
0.29%
0.20%

-0.69%

-8.79%
-49.70%
-90.61%
-98.71%

0.30%
0.25%

-0.20%

-4.37%
-28.94%
-55.26%
-28.94%

-4.37%

0.30%
0.30%

x: Amount of token X added to pool by swapper
X: Amount of token X already in the pool
Slip-Based Fee: The fee paid by swappers and collected by poolers

When swappers are swapping low volume relative to the pool, they pay less in fees than on
Uniswap. When they are swapping high volume relative to the pool, they pay more in fees than
on Uniswap (negative fee savings implies the fee on Sifchain is higher than on Uniswap).
Swappers benefit under normal conditions while poolers benefit during periods of high vo\anh(y
when swappers are willing to pay more in fees to change their position. In a sin
cycle, swappers and poolers *both* profit more under the Sifchain swap fee than me
Uniswap fee, Further research - hitps:/aithub.

[THORChain-Gauntlet-CLPReport-Nov2020.pdf

Fee Derivation from https:/hackmd.io/6VK2LSYjRTyeNCoHpVt2hg

Constant Product Market Maker: Flat Fee

Yy

Y= X+ xY - = (X4 xY - 21— ¢)

X

There is an implementation of uniswap in cadCAD and an overview with video of the model

Thorchain “Slip fee” (CLP)

Yy!

This can be viewed as setting the fee ¢ according a regularizing rule that penalizes slippage
and thus larger i smaller but also introduces angles for
gaming the system to minimize fees. The derivation can be found in the Thorchain docs

Comparing:
2Y
= 1
v =5 x1-9)
with
_ @YX ¥ X
Yl T ey XE  z+Xa+X
so
X z
1-¢ =1
( ) z+X z+ X
this is simply choosing a functional fee, as
) z
¢




499.900015
4990.01498
49014.80247
413223.1405
1250000
413223.1405
49014.80247
0.19999992
1.999992
19.99920002
199.920024
1992.023936
19223.37562
138888.8889
2222222222
45351.47392
0.19999992
1.999992
19.99920002
199.920024
1992.023936
19223.37562
138888.8889
2222222222
45351.47392
19.99920002
199.920024
1992.023936
19223.37562
138888.8889
2222222222
45351.47392
4950.372516
499.5003748
19.99920002
199.920024
1992.023936
19223.37562
138888.8889
2222222222
45351.47392
4950.372516
499.5003748
1992.023936
19223.37562
138888.8889
222222.2222
45351.47392
4950.372516
499.5003748
49.99500037
4.99995
1992.023936
19223.37562
138888.8889
2222222222
45351.47392
4950.372516
499.5003748
49.99500037
4.99995
0.000499999
0.004999900001
0.0499900015
0.499001498
4.901480247
41.32231405
125
41.32231405
4.901480247
0.0499999
0.4999900001
4.99900015
49.9001498
490.1480247
4132.231405
12500
4132.231405
490.1480247

5000000 0.01%
5000000 0.10%
5000000 0.97%
5000000 7.63%
5000000 20.00%
5000000 7.63%
5000000 0.97%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.02%
1000000 0.20%
1000000 1.89%
1000000 12.20%
1000000 18.18%
1000000 4.34%
5000000 0.00%
5000000 0.00%
5000000 0.00%
5000000 0.00%
5000000 0.04%
5000000 0.38%
5000000 2.70%
5000000 4.26%
5000000 0.90%
5000000 0.00%
5000000 0.00%
5000000 0.04%
5000000 0.38%
5000000 2.70%
5000000 4.26%
5000000 0.90%
5000000 0.10%
5000000 0.01%
50000 0.04%
50000 0.40%
50000 3.83%
50000 27.77%
50000 73.53%
50000 81.63%
50000 47.56%
50000 9.01%
50000 0.99%
50000 3.83%
50000 27.77%
50000 73.53%
50000 81.63%
50000 47.56%
50000 9.01%
50000 0.99%
50000 0.10%
50000 0.01%
500 79.94%

500 97.46%

500 99.64%

500 99.78%

500 98.91%

500 90.83%

500 49.98%

500 9.09%

500 0.99%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.01%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.00%
1000000 0.05%
1000000 0.41%
1000000 1.23%
1000000 0.41%
1000000 0.05%

0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%

0.29%
0.20%
-0.67%
-7.33%
-19.70%
-7.33%
-0.67%
0.30%
0.30%
0.30%
0.28%
0.10%
-1.59%
-11.90%
-17.88%
-4.04%
0.30%
0.30%
0.30%
0.30%
0.26%
-0.08%
-2.40%
-3.96%
-0.60%
0.30%
0.30%
0.26%
-0.08%
-2.40%
-3.96%
-0.60%
0.20%
0.29%
0.26%
-0.10%
-3.53%
-27.47%
-73.23%
-81.33%
-47.26%
-8.71%
-0.69%
-3.53%
-27.47%
-73.23%
-81.33%
-47.26%
-8.71%
-0.69%
0.20%
0.29%
-79.64%
-97.16%
-99.34%
-99.48%
-98.61%
-90.53%
-49.68%
-8.79%
-0.69%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.29%
0.30%
0.30%
0.30%
0.30%
0.30%
0.30%
0.25%
-0.11%
-0.93%
-0.11%
0.25%



37 minutes ago

$1,638
0.7
ETH
2,784

Crow...

44 minutes ago

$884.99
1,518
€TOw...
0.3781
ETH

45 minutes ago

$954.36
0.4085
ETH
1,631

Crow...

54 minutes ago

$542.20
0.232
ETH
932.3409

Crow...

55 minutes ago

$2,338
1

38 minutes ago

$1,638
0.7
ETH
2,784

CIroOw...

45 minutes ago

$884.99
1,518
€row...
0.3781
ETH

46 minutes ago

$954.36
0.4085
ETH
1,631

CIroOw...

54 minutes ago

$542.20
0.232
ETH
932.3409

CIroOw...

56 minutes ago

$2,338
1

$1,341
2,198
EIow...
0.5853
ETH

3 hours ago

$4,374
7,000
EIow...
1.9115
ETH

3 hours ago

$114.41
0.05
ETH
178.6617

CTOW...

3 hours ago

$5,680
2482
ETH
9,096

CTOW...

3 hours ago

$403.14
664.3322
EIow...
0.1761
ETH

3 hours ago

$4,969
8,000

$3,931
$3,931
$1,341
$1,638
$1,638
$4,374
$884.99
$884.99
$114.41
$954.36
$954.36
$5,680
$542.20
$542.20
$403.14
$2,338
$2,338
$4,969
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$1,211
$1,356
$162.37
$162.37
$6,139
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$5,843
$3,497
$2,719
$2,719
$4,697
$2,434



https://etherscan.io/tx/0x7b0a877c970893bf6c6abf1390b170896865efe26eeaaaba7023060fef107f69/
https://etherscan.io/tx/0x7b0a877c970893bf6c6abf1390b170896865efe26eeaaaba7023060fef107f69/
https://etherscan.io/tx/0xfc377878e26c9a3996f262a7db622332b074d950b793a30bfed5082d9b071a8a/
https://etherscan.io/address/0x52852762fa092c19b4c5dcb3e4f1bda4a73cd214
https://etherscan.io/address/0x52852762fa092c19b4c5dcb3e4f1bda4a73cd214
https://etherscan.io/address/0x0d4a11d5eeaac28ec3f61d100daf4d40471f1852
https://etherscan.io/tx/0xc4bc24b45cd962005b1eb6596dda9e39c6d08db19e25d78910f4ab0928da4878/
https://etherscan.io/tx/0xc4bc24b45cd962005b1eb6596dda9e39c6d08db19e25d78910f4ab0928da4878/
https://etherscan.io/tx/0x3e6ef29b3eb4e7cd9716a7e475ac75b3a79888efddbe77ec4b27a45aecd0015f/
https://etherscan.io/address/0xfdb9e08998d6c5fa43a148dff1ff1dd0e3c63a6c
https://etherscan.io/address/0xfdb9e08998d6c5fa43a148dff1ff1dd0e3c63a6c
https://etherscan.io/address/0x322e128453efd91a4c131761d9d535ff6e0ccd90
https://etherscan.io/tx/0x0e71bf8c4b4955357b70a537ae4ee9ea61500b36bcfd781e1e82bca59f2c2381/
https://etherscan.io/tx/0x0e71bf8c4b4955357b70a537ae4ee9ea61500b36bcfd781e1e82bca59f2c2381/
https://etherscan.io/tx/0xf61a684d95c7cbd724c7e915bce930bf4e070e1566c2a8efba97d975654315c6/
https://etherscan.io/address/0x811beed0119b4afce20d2583eb608c6f7af1954f
https://etherscan.io/address/0x811beed0119b4afce20d2583eb608c6f7af1954f
https://etherscan.io/address/0x6a3dae3f264d21a772e37aa6dcb4061826106ffa
https://etherscan.io/tx/0x09cdfd71e5b4f496c9e81cec6a16695b7d16195d7e240a7631a6d33b263fc0e6/
https://etherscan.io/tx/0x09cdfd71e5b4f496c9e81cec6a16695b7d16195d7e240a7631a6d33b263fc0e6/
https://etherscan.io/tx/0xf86e880a5c26548cb4b1c0c0b475a377c4fad284b32243abe6ff7e74995d9813/
https://etherscan.io/address/0x73d550883eb6938898f93f94b0d55e1a010ced75
https://etherscan.io/address/0x73d550883eb6938898f93f94b0d55e1a010ced75
https://etherscan.io/address/0x63673ca6984ff8fc073f5a216cfc43fa744b8925
https://etherscan.io/tx/0x238c1af8c028239a9e831c52ca1f08fe467113da35a54463b60ba1d5af09112a/
https://etherscan.io/tx/0x238c1af8c028239a9e831c52ca1f08fe467113da35a54463b60ba1d5af09112a/
https://etherscan.io/tx/0xf798e73403ca828799c2f53f1be627e301a788cf3ed8490016bebf671a35f0e3/
https://etherscan.io/address/0x28fd504f4f142c10ee3f8578412dd68ace00b0fe
https://etherscan.io/address/0x28fd504f4f142c10ee3f8578412dd68ace00b0fe
https://etherscan.io/address/0xa9bd7eef0c7affbdbdae92105712e9ff8b06ed49
https://etherscan.io/tx/0x45071c0548e972e2a21f0fbb40eac336c24287da6210f013433da476d3a68fa1/
https://etherscan.io/tx/0x45071c0548e972e2a21f0fbb40eac336c24287da6210f013433da476d3a68fa1/
https://etherscan.io/tx/0x7fd0876ca884aef72aba979655f0b36a65a50cb3fcf382f0cacd329ab812c44a/
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1 hour ago
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1 hour ago
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2.1711
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3 hours ago

$1,356
0.593
ETH
2,138

CTOW...

3 hours ago

$6,139
2.6839

ETH
10,000

CTOW...

3 hours ago

$3,497
1.53
ETH
5,950

CTOW...

3 hours ago

$4,697
8,000
erow...
2.0561
ETH

4 hours ago

van

van

van


https://etherscan.io/address/0x300da4b03cceacb0a19417f76d515ce3a126ea86
https://etherscan.io/address/0x300da4b03cceacb0a19417f76d515ce3a126ea86
https://etherscan.io/address/0x7a250d5630b4cf539739df2c5dacb4c659f2488d
https://etherscan.io/tx/0x6060e7c6b4c5c494619eb4a90d7d0d55f18175a2edea15bca7418b1780f55e4f/
https://etherscan.io/tx/0x6060e7c6b4c5c494619eb4a90d7d0d55f18175a2edea15bca7418b1780f55e4f/
https://etherscan.io/tx/0x6059c8d570287ad43e8944481771513eb74499cc400798637b15bb78a8bb53e5/
https://etherscan.io/address/0x0c2445bec45c443c58f44f8e0a5796960e052d63
https://etherscan.io/address/0x0c2445bec45c443c58f44f8e0a5796960e052d63
https://etherscan.io/address/0x15d414da5a9e8fd6542839f927e0f3d075e8abbb
https://etherscan.io/tx/0x63131a804854949bf54eb5404fc7b8d88e5717ced0af90bffda14cf95819e667/
https://etherscan.io/tx/0x63131a804854949bf54eb5404fc7b8d88e5717ced0af90bffda14cf95819e667/
https://etherscan.io/tx/0x3e941dd84ed39c10ac72be1234fb74fafb6ff26f0be1d0ad52a796512b16ee66/
https://etherscan.io/address/0xedf54a37248a68389f83babdb9c5635a140beb79
https://etherscan.io/address/0xedf54a37248a68389f83babdb9c5635a140beb79
https://etherscan.io/address/0xaf1c21af8278f80a2dcf6deca971c55c3b98ee61
https://etherscan.io/tx/0x80be2983be6822cadcf72720b976e5260f6ad4f97224a4afb0a5764b7be21394/
https://etherscan.io/tx/0x80be2983be6822cadcf72720b976e5260f6ad4f97224a4afb0a5764b7be21394/
https://etherscan.io/tx/0x1c7a09629b1e07b537864291039aa11287a94fbd91442f3ef4646c6b103c7ffd/
https://etherscan.io/address/0x10b17d9b2aee94a65eeb4c71141add20caa4376f
https://etherscan.io/address/0x10b17d9b2aee94a65eeb4c71141add20caa4376f
https://etherscan.io/address/0x7a5122e55542253e3ab0177a005850cfd5c21857
https://etherscan.io/tx/0x469583e26ff3f51443ae0b740c3c40e5310e272f1f5b554d3f7424672ce58bdb/
https://etherscan.io/tx/0x469583e26ff3f51443ae0b740c3c40e5310e272f1f5b554d3f7424672ce58bdb/
https://etherscan.io/tx/0xd5d8cbb60fadc3155e7514891e19731c12a3bbc240f654c1d0d9dc2c0c4f87aa/
https://etherscan.io/address/0x7a250d5630b4cf539739df2c5dacb4c659f2488d
https://etherscan.io/address/0x7a250d5630b4cf539739df2c5dacb4c659f2488d
https://etherscan.io/address/0x7a250d5630b4cf539739df2c5dacb4c659f2488d

