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administrivia

• all slides will be available online after each class (https://bit.ly/
3CHqpKC); all have Creative Commons license (i.e., can be freely 
shared) - don’t try to write down materials on slides - that’s why 
they are dense - focus on listening, understanding and questions 

• if  I get too technical or going too fast, please let me know 

• topics are a “moving target” - I’ll try to keep up with current news 
stories, developments and issues 

• please submit stories that you come across 

• I’ll provide a reference list/bibliography if  there is interest
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prologue 

•1 don’t compare cryptocurrency/Bitcoin to the Dutch tulip mania - bubbles don’t 
burst three times in a decade and come back stronger each resurgence 

• it’s clear that right now cryptocurrency is experiencing unprecedented volatility - that 
makes news - but it should not be unexpected or surprising - something new every day! 

• in such times such as these, predictions and prognostications often run the spectrum 
from positive to negative - is it the death of  cryptocurrency (has the bubble 
burst?) or an overdue adjustment? 

• in fact, nobody knows what’s going to happen, but many have opinions 

• don’t be swayed by hype, speculation, financial planning, crime, etc. 

• no matter your position - the whole phenomenon remains fascinating (IMHO) and is 
still worth learning about and discussing because it’s not going away
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Why are 
these funny? 

(assuming that 
you think 
they are) -  

let’s find out



• when I tell people that I research/teach/discuss/
advocate(?) cryptocurrency/bitcoin and 
blockchain, the typical reaction is that I’m 

• a techie/computer nerd/idealist academic, etc. 

• a hacker, criminal or anarchist 

• unaware (or willing to overlook) the social and/
or environmental issues associated with the 
technology 

• why this reaction?
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because they think of 
this…
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my goals for this 
course

• to help you 

• appreciate why this technology is special, unique, revolutionary and 
disruptive 

• understand what all the cryptocurrency/blockchain conversation is about 
- both positively and negatively 

• have the vocabulary to analyze stories/commentary etc. that you read/
hear 

• do some good mental exercises 

• not to convince you to buy or invest in cryptocurrency 

• to have fun and be challenged
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Please ask questions -  
don’t let me drone on



there are so many 
angles to cover (1/2)

• brief  history of  money and how 
it lead to cryptocurrency 

• roots of  cryptocurrency and 
early attempts at digital currency 

• what’s blockchain all about? 

• what’s “the crypto in 
cryptocurrency?” 

• how do cryptocurrency and 
blockchain really work?
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• getting involved with 
cryptocurrency 

• the different flavors of  
cryptocurrency 

• crypto-economics and Fintech 

• ICOs and all that hype 

• cryptocurrency for social benefit 

• what is the future of  
cryptocurrency?



there are so many 
angles to cover (2/2)

• blockchain is a totally independent 
topic 

• different flavors of  blockchain 

• blockchain: from cryptocurrency to 
contracts to Web 3.0 

• blockchain applications beyond 
cryptocurrency 

• NFT-madness 

• blockchain and the future
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are you out of  the bus, 
in the bus, 

or under the bus?



why should anyone care about 
cryptocurrency if you’re not 

financially involved?
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Because it’s everywhere! - news, finance and culture
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Approximately twice the scale of  Google, Apple and Amazon

It’s real
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“an issue that has 
been vexing us” 

(Sen. Pat Toomey)



it’s interesting - cryptocurrency is a 
tale of mystery, intrigue, money, 

math and hope complete with

• unknown and mysterious characters 

• the Internet (both visible and dark) and a networked society 

• hackers, anarchists and cypherpunks 

• wackjobs, conspiracy theorists, criminals, charlatans and gamblers 

• extremist economists and libertarians 

• “people who love money and trust mathematics and technology” 

• idealistic academics and technologists 

• venture capitalists and those with “start up dreams” 

• the global financial system and its “wheelers and dealers” 

• a media anxious for controversial/sensational headlines and stories 

• a serious dream/attempt to create a new financial system with economic equality
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first - a few simple definitions to get 
us started (more details to come)  

(1/2)

• cryptocurrency 

• any form of  currency (i.e., means of  exchange or stored value) that exists 
only digitally (i.e., virtually - not based on gold, silver, etc.) and that typically 
has no central or regulating authority (e.g., a government, bank, etc.) but 
instead uses a decentralized networked ledger to record transactions 
and manage the issuance of  new units and that relies upon cryptography 
to prevent counterfeiting and fraudulent transactions (e.g., lack of  funds, 
nonrepudiation, double-spending, etc.) 

• cryptocurrency transactions should be anonymous - just like cash 

• limited entries in a shared, global ledger that no one can modify (except in 
extraordinary or impossible circumstances) 

• examples include bitcoin, litecoin, ether, dogecoin, ripple, etc., etc.
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networks make it 
possible

19

Examples (look for paths and points of  possible failure)



first - a few simple definitions to get 
us started (more details to come)  

(2/2)

• blockchain 

• a simple form of  non-proprietary database: a loosely structured collection of  
information (e.g., a simple spreadsheet) 

• a digital ledger in which all actions are recorded chronologically/time-stamped, with 
lots of  synchronized copies and publicly available to anyone 

• consider a typical ledger of  credits and debits 

• a growing list of  entries/nodes/blocks that are linked together 

• links between the blocks are cryptographically generated creating a persistent, tamper-
proof  path/list of  relevant transactions 

• synonymous with the term distributed ledger technology (DLT) where synchronized 
copies of  a ledger are shared across peer-to-peer (P2P) networks 

• independent of  cryptocurrency 
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a very simple database (though 
not quite a blockchain)
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Many simple examples 
e.g., your checkbook (links are dates), 

probably little need to share 
with others



simple analogy: real 
estate (1/3)

• real estate ownership is defined by a “chain of  title” - a sequence of  
deeds leading from the original owner to the present owner 

• deeds are recorded in a registry kept in some special place (e.g., the San 
Francisco City and County Office of  the Assessor-Recorder) 

• ownership is established by searching the registry 

• ownership transfers (sales) are just entries at the end of  the registry; the 
registry is a ledger 

• if  the registry is altered/destroyed (e.g., the 1906 earthquake) entries 
can be lost 

• double-selling/ownership is prevented by timestamps
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simple analogy: real 
estate (2/3)
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simple analogy: real 
estate (3/3)

• suppose all deeds (and the ledger) were made available to thousands of  nodes on a 
decentralized network? 

• a cheater (or thief) would have to change all copies of  a deed in order to make a false claim 
on the property 

• if the deeds are genuine and the network members agree on the chain of  title, then we 
can tell who owns a piece of  property 

• if  there’s a question, query the network and count the responses - if  a majority says that 
someone is the owner, then they are - i.e., we can do operations on this ledger 

• there must be enough honest members that false responses cannot dominate (or give them a 
reward for being honest) 

• the registry is not (by definition) under a centralized control 

• therefore, your deed should be non-contestable even if  the assessor-recorder’s office 
burns down or there is a revolution
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think of this distributed ledger/
blockchain as a platform

• remember “query the network and count responses?” 

• platform - a technology environment with protocols and rules upon which 
computer software applications operate 

• the Internet is a platform; the Web, e-mail, mobile apps, etc. are applications that 
operate on that platform - that’s why the Internet and the Web are not the same 
thing 

• example - bitcoin (small “b”) is the currency unit; Bitcoin (capital “B”) is the 
network protocol that makes it all work 

• if  blockchain is a platform, then cryptocurrencies are only specific applications that 
can “run” on it (much more later!) 

• it is important to separate cryptocurrency from blockchain - don’t let your opinion 
on one affect your opinion on the other
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-John Oliver

“[cryptocurrency is] everything you 
don’t understand about money 

combined with everything you don’t 
understand about computers”
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-David Harvey (CUNY) - anthropologist

“[We] can best interpret the different forms money 
takes - the money commodity, coins, convertible and 

inconvertible paper currencies, various credit 
moneys, etc. - as an outcome of the drive to perfect 

money as a frictionless, costless and instantaneously 
adjustable ‘lubricant’ of exchange while preserving 

the ‘quality’ of money as measure of value”



is cryptocurrency/
bitcoin really money?
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a simple history of 
money - why and how
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what is money? (1/3)

• a system of  value so that people could compare items they 
wanted to exchange or services they wanted to negotiate 

• a set of  shared rules within a community for exchanging value 

• as long as all parties in a community share and abide by the 
agreed rules, money can take on a rich and diverse range of  
characteristics 

• rules are subject to change due to historical and social 
phenomena 

• can also be a means of  storing and accumulating wealth
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what is money? (2/3)

• allows strangers to transact without the need to trust 
each other - they trust currency (or whatever) instead 
(remember this one!) 

• this trust was easy when the currency had instrinsic 
value recognized by all communities (e.g., gold, silver) 
and/or value by scarcity (e.g., salt, food, shells) and 
could provide the basis for bartering: commodity money 

• works well at the borders or fringes of  these 
communities (or societies)
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representative money

• represents something of  value, but has no intrinsic 
value of  its own (e.g., paper) 

• not necessarily paper money…yet 

• a claim on a commodity (“commodity-backed 
value”) 

• has a face value greater than its value as a material 
substance
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governments get 
involved

• perhaps the easiest commodity to deal with is precious metals (scarcity) 

• consistency required for receiving taxes, tributes, etc. - you can’t easily pay 
taxes with pigs… 

• government identity (vanity, nationalism…) 

• portability 

• control over population, trade, accumulation of  wealth 

• regulation of  supply, value, banks, exchange rates, etc. (centralization) 

• definition of  units of  commodity 

• dealing with problems (e.g., counterfeiting)
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-L.Randall Wray

“Coins appear to have originated as 
government ‘pay tokens’ as nothing 

more than evidence of debt”
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“It appears that many early Lydian 
coins were minted by merchants as 

tokens to be used in trade 
transactions. The Lydian state also 

minted coins””
-Ancient History Encyclopedia



-David Graeber, “Debt: The First 5000 Years”

“…coinage seems to be invented or at 
least widely popularized to pay 

soldiers - more or less 
simultaneously in China, India, and 

the Mediterranean, where 
governments find the easiest way to 
provision the troops is to issue them 
standard issue bits of gold and silver 
and then demand everyone else in the 
kingdom give them one of those coins 

back again” 
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there are issues

• loss of  control over precious metal supply 

• portability 

• is the money valuable because of  its material value or because the 
government says that it is? 

• fraud (e.g., “coin shaving”) 

• inflation? (fluctuations in precious metal value?) 

• maybe time to re-consider representative money? 

• how about a piece of  paper that could be redeemed/converted for 
commodity-based money on demand? 
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Representative/paper money that is issued by a government 
and is commodity-based is conceptually the same as bartering but 

has been made simpler and more convenient; no one doubts its legitimacy 
as money



let’s take an unexpected 
excursion to the island of yap
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the island of stone 
money

• the largest (by size) currency in the world (the rai) 

• Yap has no reserves of  metals to serve as a commodity 

• has fascinated economists since it demonstrates how the 
Yap society took money from the tangible to the abstract 

• perception of  ownership is more important that physical 
ownership (which for the rai is impractical) 

• bookkeeping and management comes from “the 
crowd” (i.e., is decentralized)
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the rai-based economy

• acquisition: Yap residents traveled to nearby islands where limestone was 
mined and carved; at home they described each rai’s history so all could 
establish its worth 

• storage: by displaying rai in public places the community could verify its 
quality and features 

• exchange: after verification and placement in a public space, rai could be 
exchanged for various (major) goods and services 

• auditability: oral transaction histories for each rai were available to all 
community members over generations (e.g., “the sunken rai”) 

Are rai money? What kind of  money? Could this model be used 
elsewhere?
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back to history - fiat 
currency

• fiat: “let it be done” 

• currency without intrinsic value (except maybe the paper) 

• has value only because a government or bank decrees so; 
maintains its value because parties engaging in exchange 
agree on a value 

• requires user trust in government or issuer e.g., when the U.S. 
went off  the gold standard in 1971 

• the global economy appears to have converged on fiat 
currency systems (especially the $US)
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micropayments
• what happens when a payment amount is less han 

the minimum unit of  fiat currency? 

• why is this even a relevant question? aren’t units 
arbitrary? 

• “almost free” concept (e.g., online intellectual 
property, marketing ploys)
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1 mill = “lowest money of  account, of  which 1000
shall be equal to the federal dollar”

- Continental Congress, 1786



what is money? (3/3)
• summary of  characteristics (according to multiple economists) 

• a market-born institution 

• tool of  exchange and saving 

• material commodity 

• divisible into units 

• imperishable (?) - what about your old francs from the France trip? 

• rare/scarce 

• homogeneous 

• easily stored 

• not subject to wide fluctuations in value (?) 

• always in demand among those you trade with (?) (only if  usable) 

• why do we say things like “time is money” or “data is the new currency?”
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-Friedrich Hayek, Nobel Prize Economics, 1974

“I don’t believe we shall ever have a 
good money again before we take the 
thing out of the hands of government, 
that is, we can’t take them violently 
out of the hands of government, all 

we can do is by some sly roundabout 
way introduce something they can’t 

stop”
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so, is cryptocurrency/
bitcoin money?

• if  so, what kind? 

• what characteristics of  money apply? 

• who is its community? 

• what is its connection with fiat? or is it fiat since its 
community “decrees” it? 

• how did it evolve? 

• is it truly a new form of  money?
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elon musk - january 
2020
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payment systems

• follows from a description of  money 

• any system used to settle financial transactions 
through the transfer of  monetary value and 
includes the institutions, instruments, people, rules, 
procedures, standards and technologies that make 
such an exchange possible 

• systems that use fiat currencies but do not require 
in-person cash transactions
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some familiar payment 
systems

• stored value (smart) cards - e.g., Clipper, gift cards - operate 
like cash(?) 

• debit cards, credit cards - require a path of  validation 

• checks - requires a path of  validation - “notational money” 

• money orders/wire transfers - path of  validation, 
transaction fees 

• online money transfers - e.g., PayPal, Venmo - requires 
path of  validation
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what “path of  validation” means



payments in a digital/
networked world

• one of  the “killer apps” (IMHO) of  WWW was e-commerce 

• the community that wants to exchange value is the whole world 

• exchange of  value between parties who don’t know one another, 
maybe don’t trust one another and can’t meet face-to-face - who sets 
the conditions? 

• how does this align with fiat currencies and existing payment systems? 

• the first “solution” was/is to “fit” existing currencies and payment 
systems to the digital/cyber community- e.g., credit cards 

• later came systems like PayPal, but underneath they were just 
variations of  the old payment systems…  
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typical concerns about 
digital payments

• security and privacy - e.g., credit card info protection, 
personal info protection, lack of  anonymity, personal 
shopping history tracking, etc. 

• what’s this stuff  about “https,” digital certificates, SSL, etc.? 

• consumer protection - “where’s my stuff ?” - non-
repudiation 

• fiat currency conversion, transaction fees 

• etc., etc.
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development of a native digital 
payment system became a 

technological “holy grail”

“The one thing that’s missing, but will soon be 
developed, is a reliable e-cash, a method whereby 
on the Internet, you can transfer funds from A to 
B, without A knowing B, or B knowing A” 

—Milton Friedman, Nobel Prize Economics, 
1976
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the challenges were/are

• trust 

• anonymity 

• de-centralization 

• the “double spending” problem 

• non-repudiation 

• convertability to/from fiat currency 

• adoption - not just a crazy computer science exercise
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early attempts at e-cash

• eCash, DigiCash - 1982/1990 - David Chaum - 
required a third party 

• Hashcash - 1997 - Adam Back - not really 
anonymous or de-centralized; difficult to set up 

• Bit Gold - 1998 - Nick Szabo - difficulties with trust 
model; never implemented 

• B-money - 1998 - Wei Dai - faced network 
constraints
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the cypherpunk 
movement

• consists of  activists who advocate the use of  strong cryptography 
and privacy-enhancing technologies as a route to social and political 
change - includes many of  those individuals who investigated e-cash 

• “privacy is necessary for an open society in the electronic age…we 
cannot expect governments, corporations, or other large, faceless 
organizations to grant us privacy…we must defend our own privacy 
if  we expect to have any…cypherpunks write code. We know that 
someone has to write software to defend privacy, and…we’re going 
to write it.” - A Cypherpunk’s Manifesto, Eric Hughes, 1993 

• original communication mechanism was through the cypherpunk 
electronic mailing list (1992)
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31 October 2008 

• in the middle of  one of  the worst financial crises in history 

• a paper was posted to the cypherpunk mailing list entitled Bitcoin: A Peer-to-
Peer Electronic Cash System 

• the paper claimed to offer an alternative to the traditional banking system 

• it was not posted through typical academic channels 

• it laid out the fundamentals of  Bitcoin, bitcoin, and blockchain 

• the author was listed as Satoshi Nakamoto 

• Satoshi had communicated with some of  the cypherpunks previously but 
no one knew who he/she/they were
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https://bitcoin.org/bitcoin.pdf



-Satoshi Nakamoto - cypherpunk

“The root problem with conventional 
currency is all the trust that’s 

required to make it work. The central 
bank must be trusted not to debase 
the currency, but the history of fiat 
currencies is full of breaches of that 
trust. Banks must be trusted to hold 

our money and transfer it 
electronically, but they lend it out in 
waves of credit bubbles with barely a 

fraction in reserve.
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remember the Apple Computer promotion?



3 January 2009
• the first ever cryptocurrency was officially launched 

• known as “the Genesis block” - the first transaction/block 
on the Bitcoin blockchain 

• Satoshi makes a statement:
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satoshi’s dream

• “The network is robust in its unstructured simplicity. Nodes work all at 
once with little coordination.” 

• a distributed, peer-to-peer network of  payments ledgers (non-centralized) 

• impossible (?) to forge/modify - based on rigorous/proven 
mathematical and cryptographic technologies and techniques 

• doesn’t allow double-spending and provides proof-of-payment (non-
repudiation) 

• supported by “the power of  the crowd” 

• not based on dollars, euros, pounds, etc. (fiat currencies), but a currency 
“for the digital age” - bank-free, government-free, individual empowering
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-Nick Spanos, founder, NYC Bitcoin Center

“Bitcoin for me is not an instrument 
for financial investment. Bitcoin for 
me is a declaration of our monetary 

independence.”
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-Frank Holmes, CEO, US Global Investors

“Bitcoin adoption could multiply the 
more people become aware of how 

much of their wealth is controlled by 
governments and the big banks”



why were the cypherpunks 
attracted to bitcoin?

• loss of  trust in banks and financial institutions as third 
parties? 

• bad investment decisions by banks and financial institutions? 

• techies had become a financial force and sought better 
solutions in technology? 

• politics? 

• anarchy and greed? 

• how did it move beyond the cypherpunks?
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Questions? Comments? 
bebo.white@gmail.com

mailto:bebo.white@gmail.com

