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2Motivation

Hayek (1976) The Denationalization of Money


Instead of a national government issuing a specific 
currency,…, private businesses should be allowed 
to issue their own forms of money, deciding how to 
do so on their own. (From Wikipedia)

 ⼤元 Yuan Dynasty 1279+
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HU Jerusalem 

USD USD/EUR EUR

USD 350,00 $ 1,1372 307,77 €

USD 350,00 $ 1,7047 205,31 €

P/L -102,46 €

HU Berlin 
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Traditionally  
with intermediary

Motivation

Now 
permissionless, 

decentralized, 24/7 
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NFTs & VizTech

https://on.ft.com/3NhR7hS

Motivation

20220604

F Villeroy de Galhau, BdF:

I could say it this a way, 

unregulated cryptos are so to say 

a stimulator to general innovation

https://on.ft.com/3NhR7hS
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2011: „I believe in honest money, Gold, Silver and Bitcoin“.
Berlin - Room 77

Motivation
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Outline

1. Motivation ✓

2. Cryptos 

3. NFTs 

4. Digital Assets 

5. Risks and chances 

6. Blockchain-Research-Center.com 

7. References
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Emerging Cryptocurrencies
⊡ CoinMarketCap.com : Actively Trading: >1000 CCs 
⊡ 20181115: $          98,151,606,541 
⊡ 20191206: $         201,108,754,538 
⊡ 20210324: $      1,499,642,521,153 
⊡ 20220614: $   931,959,622,606,869 

20190530: 2213 
20191206: 4890 
20210324: 8936 
20220614:19855

Cryptos
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⊡ CCs, Commodities, FX rate, Stocks (23 dimensions) 
⊡ Quantile (0.5, 1, 2.5, 5, 95, 97.5, 99, 99.5) % 
⊡ Expected Shortfall ES (0.5, 1, 2.5, 5, 95, 97.5, 99, 99.5) % 
⊡ Skew, Kurt, Var, stable, AR(1), Hurst Exponent  
⊡ Tail + Moment Factor

20141004 - 20181016 weekly data

Cryptos

input from Daniel Pele
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(a) Centralized                            (b) Decentralized                            (c) Distributed 
 
                                    Types of networks

Network fundamentals

How to run a network with increasing nodes/participants? 
Consensus, Trust, Incentives for participation 

CrixToDate

Cryptos

input from Rafael Reule
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In 1:      Hello CRIX  
Out 1:   4e0f6bbff658b4b12b01e5b5dc766316104b5cbbd1666284a61ee6ab39185823  

In 2:      Hallo CRIX  
Out 2:   0f2de5d947b5780ab1b0cc4bae36268f4481eafa24b5bf7c6527bda7758ef2df 

In 3:      Asia is wonderful! 
Out 3:   d77146c8ca175d408173938a1b0568f6baae10ba46518b93682b3284dce85ff2 

R package = digest(„sha256“) 

library(digest)

digest("Asia is wonderful!",algo="sha256")

SHA-256 Unique Output

Cryptos
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⊡ Assume: 1 bit = 1 mm2.  
⊡ Soccer field dimension = 7140 m2. 
⊡ Then 264-1 bits fill 258357760136 soccer fields.  
⊡ The whole surface of the earth equals to  

510072000000000 m2 = 510072000 km2 

⊡ Max theoretical input is therefore 36170  
times the earth surface 

SHA-256 Maximum Theoretical Input

Cryptos

https://en.wikipedia.org/wiki/Earth
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⊡ BTC = proof-of-work (everybody can participate) = nonce N & target value t 
⊡ Nonce = random number, leading to a value lower than the target value given 

Target value = number of leading zeroes in a hash 
⊡ Search for the „right“ nonce = brute force lottery 

immense amounts of computing power, single or „pooled“ needed to find the right nonce as fast 
as possible before the competition finds it

… … 

BTC block creation & the „nonce“

Cryptos
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hBTC = HBTC ( mPrevhash+Timestamp+List of transactions + N) ≤ t

⊡ „Difficulty“ = „Find a hash with specified number of leading zeroes“ 
i.e. here „find 12 leading zeroes“ (before the competition does) 

⊡ Aim = Block creation every 10 minutes on average (BTC System) 
If blocks are being created too fast or too slowly, then the difficulty (the 
number of leading zeroes) is adjusted 

⊡ „right“ hash = hard to find, easy to validate with given nonce (POW) 

In: h + N1 

Out: 00da7e9f36f14c85a242a8113e53033ee5a9453d57dc7af26a6444a8e2704e99 


In: h + N2 

Out: 0000000dbae88544b993330777f448112f7df2daa12227143a74821bb315b9de 


...  

In: h + N356 

Out: 00000000000038b6ad3811370fe06b9a5854ebc62280e54a7dd6cf001a3505e3 


In: h + N357 

Out: 0000000db5e8d544b993a30737eae8112f7df2daa122f7143a74821bb315b911
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Average Price & CRIX
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NFT Craze 

⊡ Marketcap: US$ 41 billion in 2021 (30 % growth from 2020) 
⊡ Sales in conventional art market: US$ 50 billion in 2020 (22% decline from 2019) 
⊡ Ease of access and anonymity

Source: The Chainalysis 2021 NFT Market Report 
             https://markets.businessinsider.com/news/currencies/nft-market-41-billion-nearing-fine-art-market-size-2022-1

 Leonardo da Vinci "Salvator Mundi" (c. 1500) 
US$ 475.4 million (2017)

Pak  "The Merge” (2021) 
US$ 91.8 million (2021)
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A GIF file for 0.05 ETH?
NFTs
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Beeple Everydays: the First 5000 Days

Sotheby: Sold 20210311 for USD 69,346,250

NFTs
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Satoshi's Goodbye (SuperRare)

Artist: Not Satoshi 
Owner: muumi (2.0Ξ, $743) 

From: Satoshi Nakamoto <satoshin@gmx.com> 
Date: Sat, Apr 23, 2011 at 3:40 PM 
To: Mike Hearn <mike@plan99.net> 
Subject: Re: Holding coins in an unspendable state for a rolling time window 
  
>I had a few other things on my mind (as always). One is, are you planning on rejoining the 
community at some point (eg for code reviews), or is your plan to permanently step back from the 
limelight? 

I've moved on to other things.  It's in good hands with Gavin and everyone. 
  
I do hope your BitcoinJ continues to be developed into an alternative client.  It gives Java devs 
something to work on, and it's easier with a simpler foundation that doesn't have to do everything.  
It'll get critical mass when impatient new users can get started using it while the other one is 
still downloading the block chain.

https://www.bitcoin.com/satoshi-archive/emails/mike-hearn/16/#selection-25.0-25.798

NFTs

http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
https://www.bitcoin.com/satoshi-archive/emails/mike-hearn/16/#selection-25.0-25.798


Cryptos, NFTs, Digital Assets

22

Autoglyph #423

Source: larvalabs.com

⊡ On-chain generative art on the Ethereum blockchain 
⊡ Limited to 512 Autoglyphs 
⊡ Creation fee (0.20Ξ, $521) goes to charity ( 350.org, 0x50990F09d4)

// The following code generates art. 

function draw(uint id) public view returns (string) { 
    uint a = uint(uint160(keccak256(abi.encodePacked(idToSeed[id])))); 
    bytes memory output = new bytes(USIZE * (USIZE + 3) + 30); 
    uint c; 
    for (c = 0; c < 30; c++) { 
        output[c] = prefix[c]; 
    } 
    int x = 0; 
    int y = 0; 
    uint v = 0; 
    uint value = 0; 
    uint mod = (a % 11) + 5; 
    bytes5 symbols; 
    if (idToSymbolScheme[id] == 0) { 
        revert(); 
    } else if (idToSymbolScheme[id] == 1) { 
        symbols = 0x2E582F5C2E; // X/\ 
    } else if (idToSymbolScheme[id] == 2) { 
        symbols = 0x2E2B2D7C2E; // +-| 
    } else if (idToSymbolScheme[id] == 3) { 
        symbols = 0x2E2F5C2E2E; // /\ 
    } else if (idToSymbolScheme[id] == 4) { 
        symbols = 0x2E5C7C2D2F; // \|-/ 
    } else if (idToSymbolScheme[id] == 5) { 
        symbols = 0x2E4F7C2D2E; // O|- 
    } else if (idToSymbolScheme[id] == 6) { 
        symbols = 0x2E5C5C2E2E; // \ 

. 

. 

. 

Drawing function from the Solidity contract

NFTs
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Understanding the NFT Market?
⊡ Boom caused by Covid pandemic?! 
⊡ Adoption of cryptocurrency! 
⊡ Liquidity depends on collection 
⊡ Fair value?! 
⊡ Participants have preferences!

Source: https://www.gonft.berlin/

NFT Museum “Go! NFT Berlin (Game over)” in Nollendorfplatz 

20220124 NFT Gallery Prague, CZ

NFTs
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Art Market Share USD

Volume of 10
Volume of total market

= 83.71%

NFTs

https://coinmarketcap.com/nft/

20220626


Total NFT Market 12 207 760 170 USD

Art    NFT Market   4 000 000 000 USD

20210815 art NFT snapshot
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Asset Distribution

722

25116

9350

13054

8548
6844

17645

1358

8692

512

beeple‑everydays

art‑blocks

hashm
asks

superrare

boredapeyachtclub

rarible

m
akersplace

w
rapped‑cryptopunks

cryptopunks

autoglyphs

0

5k

10k

15k

20k

25k

Collection

N
um

be
r o
f a
ss
et
s

NFTs

http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com


Cryptos, NFTs, Digital Assets

26

⊡ International research and trading platform for the art market 
⊡ Services: online auctions, price database (comprehensive database of fine art 

prices), online gallery network, Artnet news 
⊡ Allow users to research art, contact galleries directly, and to attain price 

transparency in the art market

NFTs
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⊡ Price Database is the art market research tool 

From Michelangelo 
drawings to WKH 
Warhol paintings, Le 
Corbusier chairs to 
Banksy prints, you will 
find over 12 million 
color-illustrated art 
auction records 
dating back to 1985. 

Now
 NFT

 ar
tw

ork
!
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CryptoPunk

⊡ Cryptopunk a NFT non-fungible token 
⊡ Are there clusters in high dim? 
⊡ Dim reduction provides a good start

CryptoPunk Images

Source: larvalabs.com

Wang B, Lin MB, Härdle WKH (2022) Understanding NFTs 

NFTs
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Some Stats

CryptoPunk types & attributes

Source: https://cryptopunks.app/cryptopunks/attributesAlien Id: 635, 2890, 3100, 3443, 5822, 5905, 6089, 7523, 7804

NFTs
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Image data: CryptoPunks

UMAPClick here for interactive plot

id the Aliens!

NFTs

# 3777  
Check on  
interactive plot
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An isolated punk

UMAPClick here for interactive plot

an  isolated Punk?!

#3777 punk has 2 attributes:
Dark Hair / Clown Eyes Blue
has not been listed for sale

NFTs
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Transaction volume & CRIX (2019-03-20, 2022-03-08)
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Traits

trait_df['traits'][10000] 
[{'trait_type': 'Eye Color', 'value': 'Dark', 'display_type': None, 
'max_value': None, 'trait_count': 7419, 'order': None}, {'trait_type': 
'Item', 'value': 'No Item', 'display_type': None, 'max_value': None, 
'trait_count': 14533, 'order': None}, {'trait_type': 'Character', 'value': 
'Female', 'display_type': None, 'max_value': None, 'trait_count': 5480, 
'order': None}, {'trait_type': 'Skin Color', 'value': 'Dark', 'display_type': 
None, 'max_value': None, 'trait_count': 3784, 'order': None}, {'trait_type': 
'Mask', 'value': 'Animal', 'display_type': None, 'max_value': None, 
'trait_count': 2061, 'order': None}, {'trait_type': 'Token ID', 'value': 
7510, 'display_type': 'number', 'max_value': None, 'trait_count': 0, 'order': 
None}, {'trait_type': 'Background', 'value': 'Street Art', 'display_type': 
None, 'max_value': None, 'trait_count': 2012, 'order': None}]

trait_df['trait_type'][10000] 
nan

trait_df['trait_value'][10000] 
nan from Hashmask

V

NFTs
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代 DAI Digital Art Index
NFTs

DAIt = 100
exp(βt)
exp(β1)

Huberized OLS Huberized  Huberized Heckman  LASSO after Heckman
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Diversity of DAs
⊡ Artworks 
⊡ Tweets 
⊡ GIFs 
⊡ Songs 
⊡ In-app purchases 
⊡ Essays 
⊡ Domain names

Source: https://fortune.com/2021/12/13/covid-19-nft/

https://www.coindesk.com/business/2022/04/13/jack-dorseys-first-tweet-nft-went-on-sale-for-48m-it-ended-with-a-top-bid-of-just-280/

2.9 M -> 48 M USD
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Conversion of „truth“ into DAs!
Digital Assets
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Ioannidis Critique 

⊡ “there is a widespread notion that medical research articles 
should be interpreted based only on p-values”

p-hacking

Digital Assets

input from Ilyas Agashiev
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p2p knowledge platform for student

⊡ Create Courselets (CL) 
▶ short presentation about a research task 
▶ Slides + Presentation video 
▶ include code and data 

⊡ Online Courses from top universities 
▶ Certified by online exam 

⊡ Run Quantlets cloud wise 
⊡ Explore data, repos and models 
⊡ Share your ideas, code and data

Digital Assets
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p2p knowledge platform for teachers
⊡ Create and download CLs, i.e. go knowledge shopping 
⊡ Create own courses by grabbing existing CLs  
⊡ Get money/crypto, reputation, citations from used CLs

Digital Assets
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The DA based review system
⊡ Publish CLs for articles and projects 
⊡ Get money/coin/„miles“, reputation, citations from used CLs  
⊡ Official publication with p2p review process 
⊡ Reproducibility certification 
⊡ Fully transparent research 
▶ Article 
▶ Presentation 
▶ Code  
▶ Data

Digital Assets
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DAO Decentralised Autonomous Organisation 
⊡ a virtual entity with shareholders  
⊡ Smart contracts define rules and organisation purpose 
⊡ Modification after majority vote

Digital Assets

https://en.wikipedia.org/wiki/Decentralized_autonomous_organization
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BTC  
price jumps

start  
of the hype

market  
meltdown

BTC price  
record

China bans  
ICOs

SegWit

altcoins 
kick in

South Korea 
regulations

governments and  
corporates  

getting onboard

Holidays rally and approach  
of the Constantinople  

hard fork (ETH)

Chance and Risk

input from Alisa  KIM
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Després R, Chen CYH, Renault T (2019)

CRIX and sentiments

Daily CRIX log-return, Daily stock twits sentiment

201407 - 201807

Chance and Risk
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Crypto specific terms

XXXXXX

Chance and Risk
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Crypto-Backed Lending

Chance and Risk

input from Francis LIU
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Crypto-Backed Lending

Lending 
Pool

Lender Borrower

3. Borrow USDT

2. Collateralise ETH

1. Lend USDT

Receive interest

⊡ Individual lenders provide liquidity to earn interest 
⊡ Individual borrowers deposit crypto as collateral to borrow other 

cryptos they want 
⊡ Non-recourse loans: borrowers can choose to default by forfeiting 

the collateral, no further consequences

Need cash!
Don’t want to sell 

cryptos!

I have extra cash, 
want some 

interest!

Chance and Risk
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Crypto-Backed Lending Landscape

Off-chainOn-Chain

Chance and Risk
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What is the deal?

⊡ Top 5 coins most borrowed on AAVE 
⊡ Supply APY  yearly interest rate 

(compounded every second) for lenders 
supplying the coin 

⊡ Borrow APY  yearly interest rate 
(compounded every second) for borrowers 
borrowing the coin

≻

≻

Stable coin

Stable coin

Stable coin

⊡ Lenders earn interest rate from collateralised 
loans 

⊡ Stable coins, BTC, and ETH are popular

Open questions: 
What is the fair interest rate? 
What is the appropriate size of collateral given 
the volatility of cryptos? 
How to hedge (for both sides)?

Chance and Risk
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Risk?

Compound, AAVE v1, AAVE v2

1. Volatile interest rate

 ratesPlots

Chance and Risk

http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
http://royalton-crix.com
https://github.com/QuantLet/p2pInterestRate/tree/master/ratesPlots


Cryptos, NFTs, Digital Assets

50

Risk?

Source: eurostat Source: Yahoo Finance

2. Volatile collateral  loans are easily called!≻

Chance and Risk
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Cryptos lending is a highly speculative market!

Chance and Risk
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Blockchain Research Center
BRC
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In                  we trust

BRC
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