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Bitcoin --- cryptocurrency and payment
system

* First decentralized digital currency

e October 2008: Satoshi Nakamoto

e Peer-to-peer : no centralized authority

e Recorded in the blockchain: public distributed ledger
 Bitcoin today represents over 57% of the market (96bn USD)

 The second and third largest cryptocurrencies are Ethereum and Ripple,
representing 17% and 5% of the market

* The top ten of those 1221 cryptocurrencies (Bitcoin, Ethereum, Ripple,
Bitcoin Cash, Litecoin, Dash, NEM, BitConnect, NEO, Monero) represent
about 89% of the market

Over 1221 cryptocurrencies exist today with a total market
capitalization of 169bn USD
(coinmarketcap.com, October 28, 2017)



Cryptocurrency

e A cryptocurrency is a digital asset desighed to work as a
medium of exchange that is created and managed through
cryptography.

e Cryptocurrencies are a subset of alternative currencies, or
specifically of digital currencies.

e Cryptocurrencies use decentralized control as opposed to
centralized electronic money/centralized banking systems.



A speculative bubble?
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Managing Enormous Risk: Bitcoin and Altcoin
Investment Strategies

Bitcoin Opinion / 1CO / Ney

A ‘Real Bubble’: Warren Buffett Not
Impressed by Bitcoin Price Surge or ICOs

Bitcoin Regulation ~ News

Bitcoin Poses no Risks to Warrant Regulation:'
Singapore Central Bank Chief

Samburaj Das on 25/10/2017



cumulative wealth

What about other crypto-currencies?
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A short tour of bitcoin crashes

The Meltdown of April 2013

What happened: In the spring of 2013, a ghastly collapse saw
the price of bitcoin fall from $233 to $67—overnight! That's a
/1% drop. It would take seven months to recover.



Pop Goes the 2013 Bubble
What happened: Bitcoin spent most of the rest of 2013 around $120.

Then prices jumped ten-fold in the fall: Bitcoin hit a high of $1,150 in late
November and then the party ended abruptly, and prices tumbled below
$500 by mid-December. It would take more than four years for bitcoin to

reach $1,000 again.



The Mt. Gox Calamity of 2014
What happened: The price of bitcoin had been making big gains after the
bubble pop of 2013 when, in February, the price fell from $867 to $439 (a

49% drop). This triggered a doldrums period for bitcoin that lasted until late
2016.



Summer Selloff of 2017

What happened: Fast forward to the go-go days of 2017. In early January,
bitcoin broke $1,000 for the first time in years and started climbing like
crazy. By June, the currency nudged $3,000—but then lurched back all of a
sudden, falling 36% to $1,869 by mid-July.



The Great China Chill

What happened: After fears over the fork subsided, bitcoin went on
another crazy tear: It climbed close to $5,000 at the start of September
before plunging 37% by September 15, shaving off over $30 billion from
bitcoin’s total market cap in the process. Arecovery is already underway,
though, as prices climbed above $4,000 three days later.



http://fortune.com/2017/09/18/bitcoin-price-china/
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Bitcoin and Cryptocurrencies from a statistical
point of view

e http://crix.hu-berlin.de/

The Statistics of Bitcoin and Cryptocurrencies
e https://papers.ssrn.com/sol3/papers.cfm?abstract id=2872158
* First paper to fit parametric distributions to cryptocurrencies

A Statistical Risk Assessment of Bitcoin and Its Extreme Tail Behaviour
e https://papers.ssrn.com/sol3/papers.cfm?abstract id=2867339
* First paper to look at the extreme value behavior of Bitcoin in comparison to G10 currencies

Bitcoin and Cryptocurrencies - Not for the Faint-Hearted
e https://papers.ssrn.com/sol3/papers.cfm?abstract id=2867671
* First paper to look at the extreme value behavior of cryptocurrencies as well as their multivariate properties

GARCH modelling of cryptocurrencies
e https://ssrn.com/abstract=3047027

A statistical analysis of cryptocurrencies
e https://ssrn.com/abstract=2948315



https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2872158
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2867339
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2867671
https://ssrn.com/abstract=3047027
https://ssrn.com/abstract=2948315

Non-normality of Bitcoin returns
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Non-normality of Bitcoin returns
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Well-known fact for many financial instruments




Raolling walatility (annualized, in pct)
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Ralling valatility (annualized, in pct)
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Crypto-currencies will diversify your FX portfolio



Expected Shortfall and Value at Risk 99% level
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Randomness tests

Test for randomness using various tests

p-values
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Extreme Value Theory



Pickands-Balkema de Haan

Theorem 1 (Pickands-Balkema-de Haan). Let (Xi,...,X,,) be a sequence of independent and identically-
distributed random wvariables, and let F, be their conditional excess distribution function. In (2) and (9),
Pickands, Balkema and de Haan show that for a large class of underlying distribution functions F', and large
u, F,, is well approrimated by the generalized Pareto distribution. That is:

Fu(y) = Gro(y), asu— o0
where

1
15 Tk
Gua ) =1 (1+2)

if k£ 0.
Gro(y)=1—exp (—E)

o
it k=0.Here 0 >0,and y > 0 when k>0 and 0 < y < —o/k when k < 0.




Fit of GPD to Bitcoin and G10
---100 extreme returns ---

¥1 beta xi s beta se threshold nllh
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Convergence of the maxima

Theorem 2 (Fisher-Tippet-Gnedenko). Let (X1, Xo, ..., X,,) be a sequence of independent and identically-

distributed random variables, and M,, = max{Xy,..., X, }. If a sequence of pairs of real numbers (a,,,b,) exists

T

then the limit distribution F belongs to either the Gumbel, the Fréchet or the Weibull family. These can be
grouped into the generalized extreme value distribution.

such that each a, >0 and lim,_, P (E‘:‘l_—bﬁ < :::‘-) = F' (x) where F is a non-degenerate distribution function,

By the extreme wvalue theorem the GEV distribution is the only possible limit distribution of properly
normalized maxima of a sequence of independent and identically distributed random wvariables.

Definition 2 (Generalized extreme value distribution). The generalized extreme value distribution has
cumulative distribution function

Flu, 0, ¢ (2) = {EKP{_[IJHE(%H_%} for ¢ #0
exp (—exp (—=£))  for £ =0

for1+&(x —p) Jo >0, where u € R is the location parameter, o > 0 the scale parameter and £ € R the shape
parameter. For £ > 0, the support is x > p — o /&, while for £ <0, itisx <p—oc/l. For{ =0,z R



GEV Bitcoin vs EUR

Density for GEV distribution
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Extremal index

The extremal index is a useful indicator of how much clustering of
exceedances of a threshold occurs in the limit of the distribution. For
independent data, theta =1, (though the converse does not hold) and
if theta < 1, then there is some dependency (clustering) in the limit.

Table 2. Extremal index for the left tail of Bitoin and the G10 currencies

Exchange rate Runs declustering Intervals estimator
A #clusters|irun length|éd #clusters|/run length
Bitcoin/USD |||0.487 82 4 0.558 64 3
AUD/USD 0.641 50 4 0.738 57 3
CAD/USD 0.615 48 4 0.776 55 3
CHF/USD 0.654 51 4 0.806 59 2
EUR/USD 0.603 47 4 0.543 40 5
GBP/USD 0.577 45 4 0.489 39 6
JPY /USD 0.500 39 4 0.653 39 4
NOK/USD 0.487 38 4 0.450 34 5
NZD/USD 0.615 48 4 0.836 65 2
SEK/USD 0.718 56 4 0.890 66 2




Mean Excess
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The Blue Bandsaw

07-14-10
MASDAQ "Blue Bandsaw". Symbaol SHG. (760 quotes in 1 second, taken from a total sampling of 10,000 quotes in 12 seconds).

for eSHG on OFH 452010
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