Information Propagation
in the Bitcoin Network

R

Christian Decker

ETH Zurich — Distributed Computing Group — www.disco.ethz.ch



What is Bitcoin?



What is Bitcoin?

't; ,,f,v
u +
T




What is Bitcoin?

‘!; ,,f,v
u +
T




What'’s it worth?

Price [USD)

USD / Bitcoin exchange price

150$/BTC

/

XY
29
o

.
« 1“\

»



What'’s it worth?

USD / Bitcoin exchange price

150$/BTC

/

Price [USD)

o > > > 2
o e » o> N o
oF e o o? @? o

I BELIEVE IN
HONEST MONEY

GOLD, SILVER, AND BITCOIN




What'’s it worth?

USD / Bitcoin exchange price

150$/BTC

/

Price [USD)

> 2 2 >
oo'@\ (Qvl& \‘m'”e“ >

) > >
o o » o o
oo” w? »* o” e

»*

I BELIEVE IN
HONEST MONEY

GOLD, SILVER, AND BITCOIN




What'’s it worth?

Price [USD)

USD / Bitcoin exchange price

150$/BTC

/

o >
c‘\‘l“‘ & >

&=
— e

I I‘%EIIEVE l‘}\ul
HONEST MONEY

GOLD, SILVER, AND BITCOIN



Why so popular?

Global
e Fast

Irreversible

No intermediary

e Anonymous
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Our Results
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Blockchain Basics
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Blockchain Forks: Model

Probability of finding a block:
Py, = Pr[Xp < t + 1| Xp > t] = 1/600
Part of the network that may fork:
f(t) = fraction of network knowing block at time t
Probability of a blockchain fork

Pr=1— (1— Pp)le (o)



Blockchain Forks: Validating our Model

P, = 1/633.68
F= / (1 — f(t))dt = 11.37
0

Pr=1—(1—Py)F =1.78%
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Did it work?

Blockchain forks

12 T T

Forks

1.69%

1590000 182000 184000 186000 188000 190000
Blockchain Height



Did it work?

Blockchain forks (influenced)
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Conclusion

Block propagation
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Thank you, questions?

Roger Wattenhofer & .
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