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https://bit.ly/3BzmjTq

I will adding to it and hope that you will too
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-Sabine Hossenfelder, New York Times, 29 August 2021 
(review of  a book about nuclear fusion)

“Change takes energy. This is the basic problem at 
the root of civilization. It’s the reason we have 

become so dependent on fossil fuels and the 
reason we continue to release carbon dioxide into 
the atmosphere - despite knowing full well that it 
rapidly deteriorates our climate with disastrous 
consequences. But every crisis has its possible 

miracle cure.”
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back to the resource 
requirements of PoW



the resource requirements of  the BTC network might 
ordinarily put an end to the cryptocurrency 
discussion


likewise for some unexpected implementation issues 
e.g., the dominance of  mining pools, the unchecked 
volatility, etc.


but Satoshi left open the door to other possibilities 
and solutions - the discussion was just beginning
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bitcoin/blockchain are 
open source software

• collaboratively produced, shared freely, published 
transparently and developed to be a community good


• there isn’t a single chokepoint in the development process - no 
company or individual that makes, owns and sells the software


• software code is maintained in a public software repository


• why did Satoshi do this? (short answer: Satoshi is/was a 
cypherpunk)


• there is a difference from freeware or shareware
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shareware

• no access to the program source code and no 
ability to modify


• there is no community of  support


• it is developed and released by someone who keeps 
full control of  the intellectual property (IP)


• distribution model is “download and try - if  you 
like it, buy it”
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open source vs. 
freeware

• both refer to essentially the same set of  licenses and software but different 
underlying values


• freeware


• “free” means freedom (Richard Stallman)


• focusses on what the recipient is allowed to do - run, copy, distribute, study, 
change, improve, etc.


• “free software is a social movement”


• open source


• focusses on practical consequences especially effective collaboration on software 
development


• “open source is a development methodology”
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other examples of open 
source software

• Linux


• Apache


• Android


• Mozilla


• MySQL


• etc., etc.
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these softwares “run the world!”



problems with the btc model 
quickly appeared (and remain)

• unexpected and unpredicted volatility


• a slow “transaction rate”  (i.e., how quickly transactions could be verified 
and added to the blockchain) limits widespread use - the 10 minute window


• the PoW model required extensive computational resources (by design) but


• restricted the entities that could become miners


• resulted in environmental impact


• the maximum limit on coin in circulation appeared arbitrary


• open source means freedom to address these issues
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let’s talk about 
volatility (1/3)

• one of  the major criticisms/concerns about cryptocurrency


• the connection between cryptocurrency and its volatility 
certainly shapes its popular perceptions


• are there any precedents? “how many of  us have been 
around at the birth of  a totally new financial 
infrastructure?”


• who has heard the “tulip-mania” meme?


• who remembers “Silver Thursday” (March 27, 1980)?
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“NoCoiners” love to use the

tulip mania meme

There was a total disconnect between

the fundamental value of  a tulip and


the price that a prized specimen could bring
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The Hunt brothers try to 

corner the silver market

…….until

would it be possible

for someone to buy


all/majority

of  bitcoin?



it’s more like dot.com

• displacement


• boom


• euphoria


• profit taking panic


- Hyman Minsky
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http://dot.com


let’s talk about 
volatility (2/3)

• how much of  the volatility is being driven by superficial 
reasons?


• media - what’s China or Tesla up to?


• curiosity - the Doge hype


• “FUD” (fear, uncertainty, and doubt)


• “FOMO (fear of  missing out) has solidly trumped WTHIT 
(what the hell is this?)” - Paul Singer, Elliott Management


• speculation - not driven by a true belief  in cryptocurrency
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let’s talk about 
volatility (3/3)

• what might be the non-superficial reasons?


• scarcity and the maximum number - the supply is perfectly 
inelastic - a rise in demand cannot result in an increase in the 
supply or increase the speed of  mining


• the decentralized network - no central authority (bank or 
government) can step in to support or prop up markets and 
artificially subdue volatility


• are these potential areas of  change to address volatility?


• “Bitcoin’s volatility is a trade-off  for a distortion-free market” - Ria 
Bhutoria, former Director of  Research for Fidelity Digital Assets
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cryptocurrency/bitcoin 
volatility models

• should be taken just about as seriously as stock 
market, bond, commodity, etc. models
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metcalf’s Law

• value of  a network is proportional 
to the square of  its number of  
users


• key measure of  cryptocurrency 
value is the network of  people 
who use them and their 
connections


• may be used to predict/explain 
bubbles (ETH Zurich study)


• based on this, bitcoin is 
overvalued 
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stock-to-flow model
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Ratio of 

stock/supply


and

flow/annual

production

Used for gold

and silver - 


who knows if 

it works for 


bitcoin?



23

actually agrees with stock-to-flow model…



let’s talk about PoW

• PoW was the first consensus algorithm and is in use by the vast 
majorities of  cryptocurrencies


• however, PoW requires extensive computational resources which


• results in non-sustainable resource and environmental impact


• severely limits individual mining


• leads to more BTC network control concentrated in mining 
pools


• numerous alternatives to PoW have been proposed
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proof of stake (PoS) 
(1/3)

• instead of  relying upon miners using terahashes, PoS 
networks assign voting privileges (on transaction 
verification) to cryptocurrency owners


• these owners have to “stake” their cryptocurrency 
holdings to vote on the legitimacy of  new transactions


• transaction validators are assumed to be honest due to 
an active interest in keeping their holdings safe; 
attacks/corruptions would weaken their personal 
interests

25



proof of stake (PoS) 
(2/3)

• a PoS model would require a user to stake a minimum, 
non-trivial amount of  cryptocurrency to become a 
validator; this amount is “locked up” and not available


• the user would be assigned blocks to validate 
periodically


• if  a validator’s vote is deemed malicious by other 
validators, their stake is confiscated; honest validators 
receive rewards

26



proof of stake (PoS) 
(3/3)

• the cryptographic security of  the blockchain is 
affected


• PoS brings down computational requirements - no 
puzzle solving


• PoS leads to faster block verification and greater 
throughput


• would the amount of  the stake limit the pool of  
validators?
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let’s look at the current 
cryptocurrency landscape (1/2)

• in general, there are four types of  cryptocurrency


• Bitcoin - the grandfather/grandmother of  cryptocurrency


• Altcoin(s) - alternatives to BTC 


• new ideas, new goals, new features - let’s do what 
Satoshi didn’t or couldn’t


• different ways of  dealing with known BTC issues -  
PoW, volatility, transaction speed, etc. 


• can come from forks, ICOs (Initial Coin Offerings), etc.
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let’s look at the current 
cryptocurrency landscape (2/2)

• Token(s) - crypto assets that are used on decentralized applications


• usually built on alternative blockchains from altcoins


• are typically bought and sold by traders


• more later


• Stablecoin(s)


• invented because coin exchanges need an easier and quicker way for 
customers to convert between BTC and USD


• e.g., Facebook’ Diem (originally called Libra) - backed by U.S. Treasury Bills 
or other dollar-dominated monetary instruments; Tether - originally backed 
by the dollar, but now??


• more later
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forks

• a fork creates a clone of  the original software that can then 
be modified for some specific purpose without altering the 
original repository


• the Bitcoin Core repository can be forked to:


• build purpose-specific bitcoin-compatible applications 
(e.g., a wallet)


• build a new cryptocurrency that ceases to be compatible 
with the BTC network and creates a new cryptocurrency 
network
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altcoins

• generically refers to cryptocurrencies that are alternatives to BTC 
(i.e., “alternative coins”)


• they may be the result of  new projects, forks, ICOs (Initial Coin 
Offerings), etc.


• many attempt to make advancements (e.g., mining PoW, 
throughput, maximum number of  coin), add new features, etc.


• may be supported in wallets, coin exchanges and ATMs


• some convertible to BTC


• many are vanity, scam, etc. and useless

32



33

litecoin,

ripple


and ether

pose for a


family photo

(remember not physical coins)

cardano/ada



what about dogecoin? - 
hype or serious?

• introduced in 2013


• named for the Doge meme (that I don’t 
really understand)


• the “fun and friendly internet currency”


• started with a supply limit, but was later 
removed


• uses a different technology in its PoW 
algorithm dissuading “traditional miners”


•   in May 2021, SpaceX announced a 
rideshare mission to the moon completely 
funded by Dogecoin
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initial coin offerings 
(ico)

• a type of  funding based on cryptocurrency rather than shares (i.e., an IPO)


• the cryptocurrency version of  Kickstarter or Indiegogo


• a quantity of  unique altcoins are sold to speculators or investors in 
exchange for an established, usable currency 


• purchasers have no stake other than these altcoins


• may get some utility of  use, e.g., if  for products, services, etc.


• the altcoins are promoted for their future value if/when the funding goals 
are met and the project successfully launches


• can be opportunities or can be scams (just like Kickstarter or Indigogo)
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ipo vs. ico

• buyers get stock, dividends, voting rights vs. buyers get 
tokens/altcoins with “right of  revenue” and service share


• financial statements and performance vs. business plan/
“white paper”  (e.g., goals, number of  coins, etc.)


• stock offers through intermediaries vs. no intermediaries


• pre- and post-offering governance regulation vs. “smart 
contracts” (?) regulatory oversight


• etc., etc.

37



38



the most famous ico

• announced by Vitalik Buterin during the North 
American Bitcoin Conference in Miami in January 2014


• proposal was for an open-source, public, blockchain-
based, distributed computing platform and operating 
system


• ICO opened on 20 July and closed on 2 September after 
raising US$18.4 million in bitcoin


• would you have invested in this?
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He is 19 years old

https://www.youtube.com/watch?v=TDGq4aeevgY


ethereum (1/2)

• originally proposed in 2013 by Buterin when he was19 years old; 
its initial release was in 2015


• Ethereum is the ledger, ether is the cryptocurrency


• no maximum number of  ether in circulation


• mining process is based upon PoW but will be changing to PoS


• supported now in most (all) wallets and on most (all) coin 
exchanges


• the ICO was probably a huge success since it thought way beyond 
the scope of  BTC
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2nd most important paper in cryptocurrency history 

after Satoshi’s?


“Let’s make the blockchain programmable

- ‘a world computer’”



ethereum (2/2)

• immediate differences from BTC


• block time is 14-15 seconds rather than 10 minutes


• mining generates Ether new coins at a usually consistent 
rate


• different algorithms for PoW and transaction fees


• https://www.ethereum.org


• blockchain entries are not simply cryptocurrency 
transactions! - this is a big deal!
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https://www.ethereum.org


consider

• the BTC blockchain records financial transactions between 2 parties


• since a financial transaction is a contract, suppose this idea could be 
extended to any type of  contract between parties?


• such contracts are a different type of  value


• contracts on a blockchain would possess all the advantages defined 
for blockchain technology - immutability, non-repudiation, tamper-
proof, searchable, distributed, etc.


• if  such contracts were programmable, they could be smart contracts


• how might this work?
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how smart contracts 
work (1/3)

• a transaction in a block consists of  a contract written in a unique 
programming language - this is hard


• this contract runs/executes in a contained Turing complete 
virtual machine, i.e., a small standalone computer - not physical, 
but in software; embedded scripts in Web pages work like this


• therefore the blockchain becomes a network of  computers - that’s 
why Ethereum was defined as a computing platform and 
operating system


• these “computers” could communicate with other “computers” 
in other blocks (but not change anything)
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how smart contracts 
work (2/3)

• a smart contract is sometimes called a DApp 
(decentralized application)


• in general, a program running on a decentralized 
P2P network
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that adversaries

might want to disrupt



how smart contracts 
work (3/3)

• Turing complete means that these virtual computers can do input, output, 
processing and communication


• the contracts can do such things as


• enforce deadlines


• make payments


• check security policies


• maintain records


• etc., etc. - all under the protection of  blockchain primitives


• but being computers and software, they can also have bugs or be vulnerable
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ethereum gas

• gas refers to the cost necessary to perform a transaction/
contract


• miners set the price of  gas based upon supply and demand 
for the computational power of  the network for processing


• by design the value is gas is is distinct from the value of  
ether (value layer vs. processing layer)


• for example, a contract execution may be worth 50 ETH 
and the gas price for processing at that particular time is 
1/100,000 ETH
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Tokens

• crypto assets that are used on decentralized applications


• usually built on alternative blockchains from altcoins


• Initial Token Offering (ITOs) - similar in concept to ICOs


• tokens have proven (or unproven) intrinsic utility, e.g., granting 
investors access to a platform through a subscription, with token 
holders unlocking the right to use exclusive services with a 
system, etc.


• tokens are essentially smart contracts that can be bought and sold 


• more about tokens later - especially non-fungible tokens (NFTs)
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ethereum and erc-20

• ERC-20 is a technical standard for tokens/smart contracts on 
the Ethereum blockchain


• ERC-20 tokens are blockchain based assets that have value and 
can be sent and received; i.e., they are (like) cryptocurrency


• the big difference is that instead of  running on their own 
blockchain, they are issued on the Ethereum network


• not all wallets support all tokens


• examples include Tron, Bytom, Vechain, Ox, Omisego, Augur, 
etc.
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How to create your

own token/


cryptocurrency
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stablecoin

• the name implies stability - against what? volatility? fear?


• to provide some of  the advantages of  both fiat currencies 
(or stable commodities?) and the cryptocurrency worlds


• used mostly as a hedge against volatility of  cryptocurrencies 


• can also be used as a stable currency that provides increased 
transparency and decentralization


• may provide faster transaction times and lower fees in some 
fiat-based activities
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a commodity-based

stablecoin that


became the national

cryptocurrency of 

Venezuela in 2018


U.S. citizens are not

supposed to own Petro
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Are these stablecoin?



we need to go back to 
DApps
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decentralized 
applications (DApps)

• smart contracts + cryptocurrency + a blockchain + an 
application


• functions similar to traditional apps but differ in how they 
incentivize users and store data


• unlike traditional applications, DApps are also controlled 
by and funded by their users like Ethereum and Bitcoin


• significant because the infrastructure behind the 
application is on a blockchain meaning that it is public for 
all users to see
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the sad story of dao

• Decentralized Autonomous Organization


• an investor-directed venture capital fund


• based on the Ethereum blockchain


• no management structure, no board of  directors, 
not tied to any nation


• largest crowdfunding campaign (ICO) in history 
(May 2016) - raised US$168 million in ether
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• DAO was hit by a smart contract attack attacked in July 
2016 when a software bug was identified


• DAO held 15% of  all ether in circulation at the time


• hackers stole US$50 million (3.6 million ether at the time)


• when smart contracts go live, it is impossible(?) to change 
them (nature of  the blockchain)


• controversial solution was a hard fork of  Ethereum to 
Ethereum and Ethereum Classic


• delisted from all major cryptocurrency exchanges by 
September 2016 - tokens became worthless
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traditional(?) 
application, e.g. facebook
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Facebook

Nick Internet

Server farms

Facebook is the provider/owner/developer

of  the application



decentralized 
application (DApp)
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Nick Internet P2P network

application runs on equivalent nodes each

controlled by a different entity
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• runs on a dedicated blockchain

• native cryptocurrency (STEEM)

• pays users for posts and

     interaction

• your data is always encrypted

     and you’re paid for it

Facebook on the

blockchain?
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cryptoeconomics

• “past is provable, future is 
predictable”


• uses cryptography to prove 
actions occurring in the past


• predicts that economics can 
ensure that actions occur in 
the future
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cryptoeconomics - why 
does it work?

• works because people trust math 
and people like money


• establishes trust, even between 
pseudonymous parties


• makes trust in a person or third 
party optional 
(disintermediation)


• reduces the cost of  an 
intermediary to only the actual 
transaction cost
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-Dhar & Stein, CACM, 10/2017

“A compelling FinTech example is the 
potential for Blockchain technology to 

replace legacy post-trade processes 
that currently require trusted third 
parties such as clearinghouses and 

depositories to manage and 
administer the clearing, settlement, 
and custody associated with trades 

and payments.”
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decentralized finance 
(DeFi) (1/2)

• blockchain-based finance that does not rely on central 
financial intermediaries such as brokerages, exchanges 
or banks to offer traditional financial instruments


• uses smart contracts on blockchains


• allows customers to lend or borrow funds from others, 
speculate on price movements on a range of  assets 
using derivatives, trade cryptocurrencies, insure 
against risks and earn interest in savings-like accounts
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decentralized finance 
(DeFi) (2/2)

• customers maintain control over their private keys 
(a non-custodial wallet)


• transactions are searchable on the blockchain
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Typical DApp configuration
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Questions? Comments?

bebo.white@gmail.com

mailto:bebo.white@gmail.com

