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Motivation

Intro to crypto - Bitcoin bigger than largest DAX stock

> &2

market cap

€200 bn. * €160 bn. *

Many cryptocurrencies

O BTC - Bitcoin
OLTC - Litecoin
[1 DSH - Dash

[ XMR - Monero
1.,

* September 30, 2020
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Motivation

Macro level: strong correlations

Price of D

ash, Litecoin and Monero
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Exchange rate [USD]
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Dash, Litecoin, Monero

[1 Volatile despite
market capitalization

[] VS
volatile zones

[ Interconnectedness
IN joint movements”?
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Motivation A

Example: contagion effects on a micro scale

-{rlpple (%) MONERO
ETH =Jash
t=0 t=1 t=2 t=3
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Motivation 5

Questions raised

0 What is the structure of the underlying contagion dynamics in
cryptocurrency markets?

[ Can we identify patterns across currencies and exchanges”?

ldea: predict contagion effect reactions
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Appendix - Motivation @

High frequency financial data is challenging

A non-parametric model for estimation of true, unobserved price

BTC exchange rate (USD) / observed during May 17, 2019
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Appendix - Methodology

ldentifying jumps - Lee / Mykland (2012)

Sample price over &~ = {O =t 0 <l <t < } over [0,T]

BTC exchange rate (USD) / observed during April 11, 2019
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Appendix - Methodology 8

ldentifying jumps - Lee / Mykland (2012)

Introduce ?I,EM = {tn < tn,kM < tn,sz < } = {to < Ly < by < }
BTC exchange rate (USD) / observed during April 11, 2019
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Appendix - Methodology

ldentifying jumps - Lee / Mykland (2012)

. |)( L | _An
For every & 3 calculate test statistic ¢, = <]> , & ~ standard Gumbel distr.

Bl’l
BTC exchange rate (USD) / observed during April 11, 2019
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Methodology 10

What are contagion dynamics? Can we find patterns?
To answer these guestions, a new dataset has been collected:
[ Discontinuous frequency (tick data)
[ Aggregated to 1, 5, 10, 15 seconds for testing
» Depending on no. of observations

» Impute missing data

» If less than 15 seconds: data is not ,high frequency” (definition

of high frequency?)

Goal: Ranking of most common contagion patterns for modeling

Jumps In cryptocurrencies



Data 117

Observations per exchange / currency
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Results 12

Jumps are varying over time (example: a = 0.01)

Number of jumps per day | all time series @ Test every currency on

et every exchange / daily
é_zoo- O # time series: 15.617
e O # jumps with a = 0.05
> 0.01, 0.001)
2100
= > 42.097
=
Z 30 .||||| « | ‘ » O0.325

v | Mg 7 (I LTl el b il |
N || II I|| | | ! I | '.'ll I |||I||. ,||. || ' > 2392
Apr 2019 Jul 2019 Oct 2019 Jan 2020 Ay [2020
Time
s
DB down

Jumps In cryptocurrencies



Results

13

Jumps are varying over time (example: a = 0.01)

Number of jumps per day | all time serigs @ Test every currency on
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every exchange / daily

O # time series:; 15.617

O # jumps with a = 0.05

(0.01, 0.001)
> 42.097
> O0.325
> 2.392




Methodology

Jumps can be clustered (example: Binance / o = 0.01)
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Results 10

Zooming in: spill over effects and waves (@ = 0.01)
Timeline of jumps per time series
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Results 10

Zooming in: spill over effects and waves (@ = 0.01)
Timeline of jumps per time series
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Results
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Zooming in: spill over effects and waves (@ = 0.01)
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Discussion 18

Open problems: Modeling financial contagion after
shocks in markets

[ Exact jump time can only be approximated due to noise
» |s it possible to identify first movers?
[ How to model transitions between positive / negative jump waves?

» Graph models?

» Event trees”?

Jumps In cryptocurrencies
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Appendix - Motivation

High frequency financial data is challenging

Limit Order Book Snapshot

Bid-ask-spread

A

Ask
FPrice
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7600 7800

BTC /USD
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... limit order book & bid-ask-spread

Jumps in cryptocurrencies

[ Agents post bid & ask
prices

» If prices change,
agents may quickly
revoke bids / asks

» \We observe current
offers and past
transactions

[1 Bid-ask-spread:
» Impossible to
observe true price
» [arge orders can
trigger jJumps
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Appendix - Methodology

Example: jumps on April 11 - Lee / Mykland (2012)

BTC exchange rate (USD) / observed during April 11
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Appendix - Methodology 23

Example: jumps on April 11 - Lee / Mykland (2012)
Assumption: test statistic cffollovvs Gumbel distribution, if e.qg. g@ > 99th percentile > jump

Empirical and theoretical CDF_s

1.00+

[0 Example: significance
level of 99%

0.75-

 Calculate étj for

every moment

0.50+ |

.' fE*(a=001) —

CDF

Result: jumps not present

0.25- f

can be rejected in multiple

moments cf

Q

0.00-

3 ; 5
Test value Jump;
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Dataset: No. of observations per exchange / currency

241 Mio. _ R
20 Mio. Binance 0.
47 Mio. OKEXx 76 Mio.
37 Mio. Coinb
oinbase -
i 52 Mio.

21 Mio. Pro 10
18 Mio.

o Bitfinex 42 Mio.
8 Mio.

8 Mio. HitBTC 30 Mio.
4 Mio.

3 Mio. Bitstamp 14 Mio.
2 Mio. Poloniex 5 Mio.
2 Mio.

%
v W W
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Appendix 29
ldentifying jumps - Lee / Mykland (2012)
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For every & 3 calculate test statistic ¢, = <JI>3 , & ~ standard Gumbel distr.

BTC exchange rate (USD) / observed during ln\pril 11, 2019
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