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CHAPTER 1

The Present, Past, and Future of Money

fig. 1
g

?L!%

FIRST (1784)
Mechanical
production, railroads,
and steam power

THIRD (1969)
Automated production,
electronics, and computers

Q 1750

— 1800

— 1850

— 1900

— 1950

— 2000

QO 2050

THE FOUR INDUSTRIAL REVOLUTIONS

P 4

SECOND (1870)
Mass production,
electrical power, and
the advent of the
assembly line

o=C

FOURTH (Now)
Artifical intelligence,
big data, robotics,
and more to come
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fig. 2

fig. 3

Bitcoin: A Peer-to-Peer Electronic Cash System

Satoshi Nakamoto
satoshin@gmx.com
www.bitcoin.org

Abstract. A purely peer-to-peer version of electronic cash would allow online
payments to be sent directly from one party to another without going through a
financial institution. Digital signatures provide part of the solution, but the main
benefits are lost if a trusted third party is still required to prevent double-spending.
We propose a solution to the double-spending problem using a peer-to-peer network.
The network timestamps transactions by hashing them into an ongoing chain of
hash-based proof-of-work, forming a record that cannot be changed without redoing
the proof-of-work. The longest chain not only serves as proof of the sequence of
events witnessed, but proof that it came from the largest pool of CPU power. As
long as a majority of CPU power is controlled by nodes that are not cooperating to
attack the network, they'll generate the longest chain and outpace attackers. The
network itself requires minimal structure. Messages are broadcast on a best effort
basis, and nodes can leave and rejoin the network at will, accepting the longest
proof-of-work chain as proof of what happened while they were gone.

1. Introduction

Commerce on the Internet has come to rely almost exclusively on financial institutions serving as
trusted third parties to process electronic payments. While the system works well enough for
most transactions, it still suffers from the inherent weaknesses of the trust based model.
Completely non-reversible transactions are not really possible, since financial institutions cannot
avoid mediating disputes. The cost of mediation increases transaction costs, limiting the
minimum practical transaction size and cutting off the possibility for small casual transactions,
and there is a broader cost in the loss of ability to make non-reversible payments for non-
reversible services. With the possibility of reversal, the need for trust spreads. Merchants must
be wary of their customers, hassling them for more information than they would otherwise need.
A certain p ge of fraud is d as i . These costs and payment uncertainties
can be avoided in person by using physical currency, but no mechanism exists to make payments
over a communications channel without a trusted party.

What is needed is an electronic payment system based on cryptographic proof instead of trust,
allowing any two willing parties to transact directly with each other without the need for a trusted
third party. Tr: ions that are putationally impractical to reverse would protect sellers
from fraud, and routine escrow mechanisms could easily be implemented to protect buyers. In
this paper, we propose a solution to the double-spending problem using a peer-to-peer distributed
timestamp server to generate putational proof of the chronological order of transactions. The
system is securc as long as honest nodes collectively control more CPU power than any
cooperating group of attacker nodes.

Source: https://bitcoin.org/bitcoin.pdf
'The first page of the white paper that started cryptocurrency

Cowrie shells: an early form of money.
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fig. 4

Source: Dosseman, CCO0, via Wikimedia Commons

Lydian coins.

fig. 5 THE FUNDAMENTAL QUALITIES OF MONEY

CHARACTERISTIC EXPLANATION

Will the seller accept your item as payment? If so, your
Means of exchange cash, cowrie shells, or ultra-rare Charizard Pokémon
card is a means of exchange.

This refers to the ability to use the item to pay off debts.

biziEs] o ZepEeny The bank will take cash; it won't accept ramen noodles.

If the asset can be set aside and used at a later date,

Store of wealth L
then it is a store of wealth.

If everyone agrees that a certain amount of money
buys a certain number of items, then it has a standard
of value. For example, $2.00 equals one 20-ounce
Standard of value bottle of soda or one fast-food cheeseburger. The
value of different Pokémon character cards may be
understood in one school lunchroom but not another,
so those are not a great standard of value.

Can the item in question be used to maintain records
for calculating profits, losses, obligations, and account
values? If so, it is a unit of account. Government-issued
currencies fulfill this function especially well.

Unit of account

PART | Money and Digital Innovation



fig. 6

fig. 7

Source: www. metmuseum.org

A proto-cuneiform tablet.

FIAT CURRENCY VS CRYPTOCURRENCY

FIAT CURRENCY

CRYPTOCURRENCY

Can be physical (e.g., coins) or digital

Digital only

Digital transactions run through
banking system

Digital transactions run through
blockchain

Issued by governments

Issued by computers

Government can issue more currency

Each crypto has its own set of rules for
creating new currency. For example,
some have finite supply, while others
have no upper limit on supply.

PART | Money and Digital Innovation




fig. 8

fig. 9

fig. 10

CHAPTER 2
How Cryptocurrencies Work

LAST

PATIENT ID NAME

Frick Jeffrey jfrick@example.com 760-555-9786
Messenger Gil gilm@example.com 805-555-4983
Buck Ann malibuS@example.com | 310-555-9320

An example of a simple database table.

PATIENT ID AMOUNT

2022-03-15

2022-03-17 $150
2022-03-20 $100
2022-03-24 $150
2022-03-27 $100

Data from a relational database.

PATIENT ID
Frick Jeffrey jfrick@example.com 760-555-9786
Messenger Gil gilm@example.com 805-555-4983
Buck Ann malibuS@example.com 310-555-9320

PATIENT ID AMOUNT

2022-03-15

2022-03-17 $150
2022-03-20 $100
2022-03-24 $150
2022-03-27 $100

PART | Money and Digital Innovation



fig. 11

fig. 12

TRADITIONAL CLIENT-SERVER
DATABASE ARCHITECTURE

F—————N
CLIENT

F———— %
CLIENT

DATABASE
SERVER

CLIENT CLIENT

PEER-TO-PEER NETWORK
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fig. 13

fig. 14

Block hash

Block header
metadata

Block data

BLOCKCHAIN BASICS

Block x

Block x + 1

Block x + 2

Block x + 3

| discuss %

these block
components
(the block
hash and
block header
metadata) in
chapter 3

The block
hash and
block
header
metadata

M

The block
hash and
block
header
metadata

i

The block
hash and
block
header
metadata

Transaction 1
Transaction 2
Transaction 3
Transaction 4

Transaction n

Transaction 1
Transaction 2
Transaction 3
Transaction 4

Transaction n

Transaction 1
Transaction 2
Transaction 3
Transaction 4

Transaction n

Transaction 1
Transaction 2
Transaction 3
Transaction 4

Transaction n
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Hardware Crypto Wallet by Ledger, named among the “Top 10 Cryptocurrency Wallets ...
in 2023” by Analytics Insight. The wallet can connect to your computer via a USB cable.

1



fig. 15

Wallet

$20,495.50

Bitcoin  $19,428.90
Ethereum $1,059.62

® XRP $0.31

Cardano $0.42
Polkadot $6.25

a & $ 2z

Home Assets Pay Trade

A software wallet.

PART | Money and Digital Innovation
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fig. 16 CRYPTOCURRENCY TRANSACTION PROCESS

Tori sends 100 cowries to Alan

® >

[ \
Tori opens her Scans/copies Fills in the amount Sends
Cowrie wallet Alan's address and the fee

START @ @ @ @

N 2 o

Mining time! Miners include Transaction is Wallet signs
the transaction propagated and transaction using
in the next block validated by the Tori’s private key
to be mined network nodes

2 ® ®

The miner who solves  The nodes verify Alan sees the first  New confirmations
the proof-of-work the result and confirmation appear with each
problem propagates propagate the new block that is
the new block to the block created
network

@ @ @ > END

PART | Money and Digital Innovation

13



CHAPTER 3
The Role of Cryptography

fie- 17 53111305))6%;4826)41.)4%);806*;48189[60))85;1%)
52 $*8183(88)5%+;46(;88%96*?2;8)*f(;485); 5*42 :*§(; 4
956*2(5*—4)89[8%;4069285);)618)4+1;1(39;48081;
8:831;48185;4)4851528806*81($9;48;(88;4(1?34 ;48
)41;161;:188;17?;

Cryptogram in Poe’s “The Gold-Bug.”

fig. 18

fig. 19

BINARY HEXADECIMAL
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fig. 20

fig. 21

INPUT |

hi

OUTPUT (HASH)

8f434346648f6h96df89dda901c5176b10a6d83961dd3cTac88b59b2dc327aa4

100 cowries

e1cd2fc7749fd7b9b577fd6166a05c042a29520d83fe7a223e190b9857bcbech

101 cowries

4e2439b663ef22a341e8d8f13d9f1b3aaddc55¢51005bfa270342456b8e58601

THE ANATOMY OF A BLOCK

BLOCK HEADER BLOCK

BLOCK

HASH

The block hash or, more precisely, the
“block header hash,” for this block is

0000000000000000d4c26fcecf47edc7
6213c2234613d1ff3e6614187b24c046

T SHA256 x 2

(contains metadata)

e Block hash of previous block (256 bits)
e Timestamp (32 bits)

® Some other metadata, including something
very important known as the nonce, which Ill
discuss shortly

e Merkle root (256 bits)

To

DATA

All the transactions broadcast to the network
during the time at which this block is being
formed; who paid whom and how much

)»——— The block hash is

created by
hashing all the
block header
metadata twice. It
is commonly used
to identify blocks
within a chain. It is
the block’s digital
fingerprint!

—_

®

The transactions
(block data) are

hashed into the

Merkle root

Sl

PART | Money and Digital Innovation
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fig. 22

fig. 23

BLOCK HASH

BLOCK HEADER

BLOCK

BLOCK HEADER BLOCK

BLOCK

(contains metadata)

THE ANATOMY OF THE BLOCKCHAIN

BLOCK X BLOCK X + 1 BLOCK X + 2 BLOCK X + 3
0000000000000 0000000000000 0000000000000 0000000000000
000d4c26fcect Oaad27b154fa 519ceef6459992 000005319e555
47edc76213c223 30387bab80922 c072aca74686e4 9616c701a51df2
4613d1ff3e6614 a907d2e61db43 ff594e533cac? 5f624034a17ad
187b24c046 1384363224049 e7b59c3%ea ede70506dac

¢ Block hash of
previous block

e Other inputs

* 00000000000
00000d4c26f
cecf47edc762
13c2234613d1
ff3e6614187b2
4c046

e Other inputs

T SHA256

T SHA256

* 00000000000
000aad27b154
fa30387ba680
922a907d2e61
db431384363a
24049

e Other inputs

T SHA256 x 2 M SHA256 x 2 M SHA256 x 2 M SHA256 x 2

* 00000000000
00519ceef645
9992c072aca7
4686e4ff594e5
33cac7e7b59
c39%ea

e Other inputs

T SHA256

T SHA256

g .
g Transactions

Transactions

Transactions

Transactions

Because of hashing, each new block is cryptographically bound to the previous block;
it’s therefore not possible to interfere with the data they contain.

THE ANATOMY OF A BLOCK
IN PROGRESS

HASH

We don't know it yet. But it's got to be less
than or equal to the target hash generated
by the system, and whichever miner finds it
will be rewarded!

T SHA256 x 2

e Nonce (32 bits) (lunknown!!) O
¢ Difficulty target (32 bits) (known)
® Version (32 bits) (known)

e Merkle root (256 bits) (known)

Block hash of previous block (256 bits)
e Timestamp (32 bits)

T SHA256

DATA

All the transactions broadcast to the network
during the time at which this block is being
formed; who paid whom and how much

Noyy

Mlcwo o

&

IMPORTANT:
Miner nodes from
across the network
compete to guess
a nonce that, when
hashed together
(twice) with all the
other metadata in
the block header,
will generate a
hash that is < the
target hash

'The word “nonce” is an abbreviation for “number used only once.”

PART | Money and Digital Innovation
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fig. 24

Combine contents of
block header with a
nonce=x to create a new
hash. First time, x=0.

J

Is the new hash value
< target hash value?

o

If no, increase x by 1.

YES

If yes, send the block
header and nonce to
the Bitcoin network to
prove correct answer.

It seems simple enough, but this process is done on a massive scale.
Across the globe, the estimated 50,000 nodes on the Bitcoin network make

about 190 quintillion guesses per second.

PART | Money and Digital Innovation
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CHAPTER 4
Bitcoin

fig. 25

Bitcoin has a recognizable logo that appears on the internet,
but it doesn't appear on any actual physical currency.

fig. 26 A RECAP OF THE BITCOIN LAUNCH TIMELINE

2 O@e

The Bitcoin
network is The first transaction for material
Satoshi's paper launched and goods is executed when two pizzas
is published mining begins. are purchased for 10,000 bitcoin.

I

“Can | interest
you in 2 pizzas?”

“Sure, here's
10,000 BTC.”

“My cousin who lives
in the near future just ~ *This conversation is
informed me that this dramatized, though
is quite a handsome based on a true story.
tip, thank you!”

fig. 27 BITCOIN'’S PRICE OVER THE LONG TERM

$70K —
$60K -
$50K <
$40K —
$30K
$20K —
$10K —

$0.0 T T T T T T T I I T 1
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Bitcoin has come a long way since it was at 1:1 parity with the US dollar. Its price history
is one of astounding growth but is marked with equally astounding volatility.

PART Il The Cryptocurrency Universe



fig. 28 THE BITCOIN CASH FORK
/{ BTC ]_[ BTC ]_[ BTC ]_[ BTC ]_[ BTC
478,559 478,560 478,561 478,562 478,563
BTC BTC BTC J
478,556 |_| 478,557 H 478,558

)

—

D)  BITCLASSIC COIN

ﬁg. 29 (B) BIG BITCOIN (

BITCORE

@

S BITVOTE

BITCOIN ATOM

(®) BITCOIN CLASHIC

BITCOIN 2 BITCOIN AIR

B

B BITCOIN CANDY ® BITCOIN CASH

BITCOIN CLEAN

il

(@  BITCOIN cLOUD

@ BITCOIN COMMUNITY €  BITCOIN CORE
@ BITCOIN FILE BITCOIN GOD ® BITCOIN GOLD

BITCOIN HUSH BITCOIN INTEREST BITCOIN KING

@ BITCOIN LAMBO 3 BITCOIN NANO BITCOIN PAY

BITCOIN RM

(@ BiTcoIN POST-QUANTUM R BITCOIN REFERENCE LINE

BITCOIN SV BITCOIN STASH ) BITCOIN TOP

i

4 | BITCOIN WONDER ()8  BITCOIN WORLD @  sBiTcoiNecBe

BITCOINX BITHEREUM

FASTBITCOIN

B | QUANTUM BITCOIN

CLAMS

R
:

(€: ) CLASSICBITCOIN MICROBITCOIN

Ii'i'lllll

NEW BITCOIN SEGWIT2X

3 UNITED BITCOIN

SUPER BITCOIN

Source: Forkdrop.io
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© BITCOIN AT A GLANCE

Value History (per unit):

$70K —
$60K —
$50K <
0O $40K
(2]
> $30K
$20K -
$10K <
$OK ——5 | | | | T | | | |
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

BRIEF HISTORY:

Introduced by Satoshi Nakamoto in 2008 as a decentralized peer-to-peer currency that
could function without intermediaries like banks, Bitcoin's novelty in conception and design
has allowed it to retain status as the flagship cryptocurrency

KEY CHARACTERISTICS:

® Dominant cryptocurrency

* Appreciation in value has captured world's attention
e Uses proof-of-work consensus mechanism

¢ Has finite supply of 21 million bitcoins

KNOWN ISSUES:

e Popularity/restricted block size can make its network busy and its transaction times long
¢ Mining coins requires a major expenditure of energy and accompanying carbon footprint
e Volatility impedes original goal of becoming a widely used currency

Source: www.coinmarketcap.com

PART Il The Cryptocurrency Universe
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fig. 31

fig. 32

fig. 33

CHAPTERS
Ethereum

Source: www.gettinsaltyapparel.com

Car rental company Avis campaigned on its second-place status for decades with a slogan
that became one of the most famous in advertising history. Today, both Avis and its rival
Hertz have been overtaken by Enterprise.

e ETHEREUM AT A GLANCE

Value History (per unit):
$5K —
$4K —
a) $3K —
)
> $2K -

$1K

$0K I T I I T I I |
2016 2017 2018 2019 2020 2021 2022 20

KEY CHARACTERISTICS:

e Ether cryptocurrency is second only to Bitcoin in market size
e Basis of smart contracts
e Ethereum 2.0 upgrade launched in September 2022

0D

EARTH WATER FIRE ETHER

PART Il The Cryptocurrency Universe
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fig. 34 BUYING A HOUSE ON ETHEREUM

b/ T'%E 4 ﬁ
A4
—had
Seller Lawyers, Brokers, Buyer

Insurance

SMART CONTRACT PROCESS

O
/
|
h

Seller Code Is Law Buyer

fig. 35 VENDING MACHINE

Analogy to a Smart Contract

Based on Allows certain Appropriate
the input actions only change

PART Il The Cryptocurrency Universe
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fig. 36

fig. 37

CHAPTER 6
Altcoins

“Dogecoin,” based on the Doge internet meme, began as a joke aimed at satirizing crypto
speculation. Within two weeks it had a total market value of $8 million.!

MAJOR CRYPTOCURRENCIES
As of February 3, 2023

& $500 - 80%
S
%: — 70%
$400 —
96 — 60%
£ 5300 [~ 20k
5 — 40%
a. $200 — 30%
O
= — 20%
$ $100-
3 ~ 10%
50— - 0%

Bitcoin
Ethereum
Tether
Binance Coin
XRP

Binance USD
Cardano
Dogecoin
Solana
Polkadot

US Dollar Coin

*% market cap relative only to the major cryptocurrencies listed here

Source: www.coinmarketcap.com
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fig. 38

usb

€3 XRP AT A GLANCE

Value History (per unit):

$3.5K —
$3.0K —
$2.5K —
$2.0K—
$1.5K —
$1.0K —
$0.5K —
$0.0K T | 1 | | | I | |

2015 2016 2017 2018 2019 2020 2021 2022 2023

BRIEF HISTORY:
Created in June 2012 by developers David Schwartz, Jed McCaleb, and Arthur Britto, who

SO

ught to create a cryptocurrency that could achieve trust in the main ledger without mining

KEY CHARACTERISTICS:

Native digital asset tracked on the RippleNet

Provides a method for expediting cross-border transfers

Allows for fast transaction times (<5 seconds) and high throughput (15,000 transactions
per second)

Infinitesimally small costs for transactions

Does not require mining, therefore no massive energy consumption

Consistently within the top ten of all crpytos in terms of total market capitalization

KNOWN ISSUES:

More centralized—institutional influence is significant

Arguably less secure—the UNL consensus mechanism is theoretically easier to defraud
than proof-of-work or others

Under scrutiny by SEC, claiming that it should be treated as a security, not cryptocurrency

Source: www.coinmarketcap.com
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fig. 39

© SOLANA AT A GLANCE

Value History (per unit):

$3.5K
$3.0K—
$2.5K —
$2.0K
$1.5K —
$1.0K—
$0.5K —
$0.0K T | | I | | I | |

2015 2016 2017 2018 2019 2020 2021 2022 2023

usb

BRIEF HISTORY:

Created in 2017 by Anatoly Yakovenko, a former software engineer aiming at creating a new
blockchain that could scale at a global level while maintaining very fast throughput capabilities

KEY CHARACTERISTICS:

¢ Applies “proof-of-history” tool that allows for reliable cryptographic verification of
timestamps, thereby unencumbering the blockchain and allowing faster throughput
(a capacity of up to 710,000 transactions per second)

® Among the fastest of all blockchains in existence

KNOWN ISSUES:

e Known for frequent network outages and episodes of throttled back or failed performance

Source: www.coinmarketcap.com
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fig. 40

fig. 41

€ CARDANO AT A GLANCE

Value History (per unit):

$3.0 -
$2.5—
$2.0 -
$1.5
$1.0
$0.5 —

$0.0 T T T T T 1
2018 2019 2020 2021 2022 2023

usD

BRIEF HISTORY:
Founded in 2015 by Ethereum cofounder Charles Hoskinson but not launched until 2017,
Cardano became the largest cryptocurrency (by market cap) to use a proof-of-stake blockchain

KEY CHARACTERISTICS:

e Facilitates transactions of its native cryptocurrency, ADA, as well as other cryptos using
“bridges”

* Uses a two-layer blockchain with a “settlement layer” for transactions and a “computational
layer” for dapps and other projects

e Utilizes Ouroboros, a unique proof-of-stake protocol

KNOWN ISSUES:

e Network congestion has led to choppy rollout of some dapps
e Regulatory uncertainty has caused Cardano to be delisted on at least one major exchange

Source: www.coinmarketcap.com

&+ BINANCE Products Markets Institutions  Company LogIn m

All Top Gainers Top Losers New Listings Trending D v
Daily Cha ! 1

it $20,445.00 [ -0.14% | $20697.71  $2032657  $160.95M $392.448 Wit Trade

@ ook $0.1397 [ $0.1588 $0.1234 $66.05M $18538 Wi Trade

§) Ethersum $1,570.59 | +0.20% $1.61233 $1,560.37 $33.45M $192.208 filt Trade

[} Solana $32.2779 m $33.3890 $32.1655 $4.62M $11.608 fi#t Trade

E,”B $324.5150 m $334.4879 $317.4918 $4.26M $51.928 . Hift Trade

O - $1.0000 $1.0001 $0.9999 $4.26M $69.428 i Trade

g Cardano $0.4001 [ -1.48% | $0.4152 $0.3985 $3.45M $13.748 ‘ i Trade

A screencap of the Binance cryptocurrency exchange (binance.com).
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fig. 42

BNB QUARTERLY BURN DATA

BNB TOTAL SUPPLY BNB BURN BURN % TOTAL ($)

2017-10-18 200,000,827 986,000 0.4930 1,311,380
2018-01-15 199,014,827 1,821,586 0.9153 35,630,222
2018-04-15 197,193,241 2,220,314 1.1260 29,996,442
2018-07-18 194,972,927 2,528,767 1.2970 29,991.177
2018-10-17 192,444,160 1,643,986 0.8543 16,998,815
2019-01-16 190,800,174 1,623,818 0.8511 9,401,906
2019-04-16 189,176,356 829,888 0.4295 15,601,894
2019-07-12 188,346,468 808,888 0.4295 23,797,485
2019-10-17 187,537,580 2,061,888 1.0995 36,701,606
2020-01-18 185,475,692 2,216,888 1.1952 38,795,540
2020-04-18 183,258,804 3,373,988 1.841 52,465,513
2020-07-18 179,884,816 3,477,388 1.9331 60,506,551
2020-10-17 176,407,428 2,253,888 1.2777 67,999,801
2021-01-19 174,533,652 3,619,888 2.0786 165,790,870
2021-04-16 170,533,652 1,099,888 0.6450 595,314,380
2021-07-18 169,433,764 1,296,728 0.7653 393,673,654
2021-07-18 168,137,036 1,335,888 0.7945 639,462,868

fig. 43 & BNB AT A GLANCE

Value History (per unit):

$700 —
$600 —
$500
$400
$300
$200 —
$100 —
$0 | | | T T |
2018 2019 2020 2021 2022 2023

usb

BRIEF HISTORY:

BNB began in July 2017 as a utility token to aid and incentivize activity on the Binance
cryptocurrencey exchange. It has since become a premier cryptocurrency asset with its own
blockchain, consistently in the top ten of all cryptos in terms of market cap.

KEY CHARACTERISTICS:

¢ Usage has expanded from paying transaction fees on the Binance exchange to
include payments for more everyday items such as travel booking and entertainment

e Runs on the Beacon Chain (formerly the Binance Chain), one of two blockchains in
the Binance ecosystem (the other being the BNB Smart Chain)

KNOWN ISSUES:

e Heavy regulatory scrutiny due to the size of the Binance exchange?

e Being the largest crypto exchange in the world, it tends to attract the attention of
regulators

e Large amount of BNB (possibly up to 80%) is held by the Binance exchange itself,
centralizing the currency's ownership™

Source: www.coinmarketcap.com
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fig. 44 @® POLKADOT AT A GLANCE

Value History (per unit):
$60
$50
$40
$30

usD

$20 —

$10 —
$0 T T
2021 2022 2023

BRIEF HISTORY:

Founded in 2016 by Ethereum cofounder Dr. Gavin Wood, Polkadot is overseen by the
Web3 Foundation and Parity Technologies, both founded by Wood

KEY CHARACTERISTICS:

e Interoperability-friendly architecture, with a base blockchain that serves and
coordinates a multitude of secondary “parachains,” resulting in high flexibility and
diversity of use

e Upgrades made to the protocol with democratic voting system, without the need to
create a fork

KNOWN ISSUES:

e Limited parachain slots, preventing the testing and development of some projects,
especially smaller ones

e Competitive environment pitting Polkadot against Cardano and Ethereum, both of
which have loyal developers and user bases"

Source: www.coinmarketcap.com
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fig. 45

fig. 46

TYPES OF STABLECOIN COLLATERAL
AND EXAMPLE COINS

COLLATERAL TYPE

.e.

Fiat

DOES IT REQUIRE TRUST?

Yes, a central entity must be
trusted to hold the required cash
reserves.

EXAMPLE COINS

usDC

O

Tether

Crypto

No, collateral assets (cryptos)

are verifiable, as they are locked
into the blockchain and can be
publicly confirmed. However, due
to the volatility of crypto, crypto-
collateralized stablecoins should
be over-collateralized, by a ratio
of at least 2:1.

Dai

USTC

None

Yes, but more so because these
non-collateralized stablecoins
are at highest risk for entering
a "death spiral," where a
compounding wave of sell-offs
causes the coin to become less
valuable than the fiat currency
to which it's pegged. On some
occasions, the crypto may be
driven all the way down to zero.
After all, what's the worth of a
stablecoin if it's not stable?

Zero
Collateral
Dai (ZAl)

Empty Set
Dollar

FORKED
BLOCKCHAIN
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CHAPTER 7

Tokens
fig. 47 d
Subway token Magnetic digital card
fig. 48 COIN | TOKEN
An independent d.igital asset Tchat Generally created to be used in
acts as an alternative to traditional . . . o
' conjunction with an application.
or fiat currency.
Native to its own blockchain with Created on top of an existing
its own protocol. blockchain.
fig. 49

An array of CryptoKitties.
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fig. 50

fig. 51

Create . 5]
-

2 Profile

Q Favorites

@® Watchlist

Bl My Collections
& Settings

[>» Logout

J Night Mode o

Connect your wallet.

If you don't have a wallet yet, you can select a provider and create one now.

oo

o Coinbase Wallet

v WalletConnect
o Phantom Solana

(x) clow Solana

I Show more options




fig. 52

fig. 53

fig. 54

%2 MetaMask Notification = O X

Welcome Back!

The decentralized web awaits

Password

Forgot password?

Need help? Contact MetaMask Support

Explore Stats Resources Create

Create New ltem

* Required fields

Image, Video, Audio, or 3D Model *
Eile types supported: PG PNG, GIE SVG.MPA_WEBM. MPS WAV, OGG, GLB, GLTF. Max size: 100 MB

Name *

Iltem name
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fig. 55

fig. 56

fig. 57

i

Collection

This is the collection where your item will appear. (7))

Select collection v

Properties
Textual traits that show up as rectangles

Levels
Numerical traits that show as a progress bar t
Stats

+

Numerical traits that just show as numbers

Unlockable Content
Include unlockable content that can only be revealed by the owner a
of the item.

Explicit & Sensitive Content a
Set this item as explicit and sensitive content ©

supply

The number of items that can be minted. No gas cost to you! @

Blockchain

. Ethereum v

You created Alaska Iceberg!

You just created Alaska Iceberg.

SHARE TO...

o) f Yy «
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fig. 58

fig. 59

fig. 60

Edit

List bundle for sale
Type ®
$ @
Fixed Price Timed Auction
Price ®
’ ETH v Amount
Duration
[ 1month
More options v
Fees ®
Service Fee 2.5%
Complete listing
Complete your listing X
Human Future Price
Alaska Iceberg 4 0.0058
Quantity: 1 $9.90 USD

1

You'll be asked to review and confirm this listing from your wallet.

Waiting for approval...




fig. 61

Your item has been listed!

Alaska Iceberg from the Human Future collection has been listed for sale.

SHARE TO...

o f ¥ =

View listing
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fig. 62

fig. 63

CHAPTER 8
Buying and Selling Cryptocurrency

HOT WALLETS VS. COLD WALLETS

HOT WALLETS
Types: Mobile, Web, Desktop

Generally thought to be less

Z(®

COLD WALLETS
Types: Hardware, Paper

Generally thought to be more
secure and less vulnerable

SES secure, can be hacked to hacks; just don't let it get
lost, damaged, or thieved
Cost Often free Hardware must be purchased,

$50 - $250

Transactions

Coins and tokens are
delivered and signed for
entirely online

Transactions begin online but
the final private key signing
is done by the cold wallet
offline; private key data
therefore never needs to be
broadcast

Crypto users who wish to

Who can Crypto owners who want to
benefit? ’:;r:salee;e st pajChistid maximize security
Lost wallet Generally good, most can be Not grgftk;lre?ovlerytoptions
recovery backed up and accessed via are avariable for 'os
. . - passwords, but if you lose
options multiple devices .
your wallet, you're out of luck
Connectin Definitely, hot wallets are A little more clunky, you have
. 9 simple to integrate with to take an extra step or two
h most of your go-to crypto to connect your cold wallet to
exchanges exchanges an exchange
ALONE SUBMIT GRIEF SHIELD
GLARE CORAL CHASE TRIGGER
PURITY CONSIDER BEST MAID
INNER  INNOCENT SCREEN  STATE
LIAR MISERY TANK ENEMY
WIRE BLOOM SHUFFLE COOL
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fig. 64

Convert

*100

One time purchase v

Buy o Bitcoin

paywith ¥¥ usaa

!

BTC balance 0BTC~$0.00

Let’s buy $100 worth of Bitcoin.

fig. 65
& Order preview
0.00470063 BTC
Pay with ¥y usaa
Price $20,637.66 / BTC
Purchase $97.01
Coinbase fee @ $2.99
Total $100.00
BTC balance 0BTC ~ $0.00

Take note of how much crypto Peter is buying (4.7 mBTC)
and what he’s paying in fees ($2.99 Coinbase fee).




fig. 66

Your BTC is now available to trade on Coinbase

You can trade your BTC immediately on Coinbase. You can send your BTC off of
Coinbase starting on Jul 18, 2022.

Reference code AKY3692T ‘

Payment method USAA - USAA CLASSIC CH... ****
Date and time July 11,2022 10:26 PDT
Amount 0.00469980 BTC
Exchange rate @ $20,641.30/BTC
Subtotal $97.01
Coinbase Fee §2.99
Total $100.00
fig. 67
Buy Sell Convert

*0

Convert all
From e Bitcoin >
,”tf/
To ° Cardano >

Convert Bitcoin

BTC balance 0.0046998 BTC = $96.52




f|g .68 @ Electrum 4.2.2 - Peter's Wallet [standard] - 0o X

File Wallet View Tool

| B addresses | ¥ Coins

|| Address | Request | QRCode |

bc1g8r7kwvsss21gp4fdwal3veksrs
Wg26wWps0T8ng
Expires after (?) 1day v
Gear | Onew adsess |l 7 tighining
Receive queue
Date 7 \ Description Amount Status

© 2022-07-1111:43 @ Expiresin about 21 hours |

Balance: 42.13528 mBTC 4 0. mBTC ﬂ\ X| %‘ .‘ 4

fig. 69 |

Send ‘ Receive

50 €

Send all

paywith @) Bitcoin >

beigar7kwvaas2lgpafdw
To | 9l3vékarawg26wps0tang
BTC address

Moving BTC into my
Wallet]




flg° 70 §&b Electrum 4.2.2 - Peters Wallet [standard] — O X
File Wallet View Tools Help
“iHstory = # Send - Receive M Addresses 7 Channels < Coins
Date - Description Amount Balance
7 2022-07-19 10:33 +2.15205 44.28733
Balance: 44.28733mBTC 4/ 0. mBTC. ﬂ‘ Fd ‘ﬁ .\ J

'The keys themselves of course are not visible here. Otherwise, they wouldn't be private.

f| g . 7 1 Buy Sell Convert

*50

Convertall
‘ From e Bitcoin >
ot o R -
To e Ethereum >

Preview Convert

fig. 72

« Order preview

0.03341921 ETH

Pay with O src
Exchangerate @  1BTC =14.5934140313185038
£t ﬁ Converted 0.00229044 BTC ($50.00) to
Coinbase fee @ $0.00
Total 0.00229002 BTC 0.03345428 ETH
$50.00

View transaCﬁon

The “Order preview” screen shows the rate of exchange and any associated fees.




fig. 73
N @ ¢ = o

(@ @PeterForrestswallet

$49.76
Buy Swap Send Receive
Crypto NFTs DeFi
$49.76
e ISR 0.0321 ETH
fig. 74
¢ 0 =

<« 3d Bored Ape Kids Club #15020




fig. 75

fig. 76

fig. 77

CHAPTER 9
Trading Cryptocurrency

Main Portfolio aithetrent 0%
i g +10,000.0000 ADA
815 secondsago Bought @ $ 050
© Fayuso $83,833.00
€ Ripple XRP27,2831705 Going long on ADA
O Litecoin £19.9616
@ cardano ADA9,975.0000

AlanTheGreat -0.0% +20.0117 LTC
W 5 minutes ago Bought @ $58.32

Going long on LTC

AlanTheGreat -0.0% +27,351.5495 XRP
W 7 minutes ago Bought @ $ 0.3656

Going long on XRP

4 N
4 \ ﬂ
(1) AanTheGreat 1% -9,975.0000 ADA
X y m
4 @ 7 minutes ago Sold @ $ 0.47
Going short on ADA (selling)
Make a trade X Make a trade X
D XRP/USD v Your Balance D LTc/UsD v Your Balance
1.45% 272831705 1.80% 19.9616
$0.3353 $53.72
lz Market @ Limit © Stop lx Market @ Limit © Stop
Amount: Total Amount: Total
& 272831709 © ousoan D 10961 © 10723372

XRPI0OK leftin daily liquidity @

£2000 left in daily liquidity @

Share On Timeline @@ ¥ Advanced Options  Share On Timeline ¢ \ ) ¥ Advanced Options
Going short on XRP (selling) Let others know more about your trade...
H Ok

Heo K

PLACE SELL ORDER
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fig. 78

AlanTheGreat -1.3% +3 540.0000 DOT
@ 17 seconds ago . . @
Buy @ $708

Long on DOT once price hits 708

Notice the clock icon in the upper right, indicating that the order has not executed yet but is
waiting on a condition to be met—the stop price being reached, in this case.

flg . 79 Make a trade X
@D DpoT/USD v Your Balance
9.31% ® 35311500
$716

l~ Market @ Limit O Stop

Amount Price Total

@ 353155 © 70 © 2538897

DOTS000 leftin daily liquidity ® Fee: $63.47
Share On Timeline () ¥ Advanced Options

Go short on DOT when price hits 719

H Ok

PLACE SELL ORDER

Notice the current price at the time of the order is $7.16 (upper left). The 9.31% depicts the
extent of a crypto’s appreciation or depreciation throughout the day. The down arrow indicates
that the price has gone down, depreciated.

fig. 80
AlanTheGreat -1.0% -3,531.1500 DOT
@ 23 hours ago !

Sold@$ 719

Go short on DOT when price hits 719

fl g . 8 1 # ORDER PAIR PRICE VOLUME COST LEVERAGE FEE OPENED
@ 219589  Sell DOT/USD 719 3,531.1500 oot 253890 n/a $63.4724 27 Jul, 2022
@ 219581  Buy DOT/USD 708 3,540.0000001 250632 n/a DOT 8.8500 27 Jul, 2022

Notice how the “cost” of the sale at the $7.19 price point was a little over $300 more than the
cost of the purchase at the $7.08 price point—a textbook case of buy low, sell high, and bank
the difference minus fees.
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fig. 82

fig. 83

fig. 84

)\ AlanTheGreat -1.4%
y & 2hoursago

Going long BTC, 3X leveraged (on margin) with a stop out at
23,730 and a target of 23,875

+0.4202 BTC

I 3x Closed Long @ $ 23,689.00 I

I BNB-USD 247.85

lmmll
hl

';ﬁl‘”'!'m

[ t
#Ir 1 i 11 i
|H{UH e {]“{1 el

400.00

350.00

>

!

i
1 H"] +I1I{1{{+}1{J 250.00
n HlT{”IH ltII

]Hhm“f _'

HHHH|H|H|||[IH“HI[||ﬂ|n|l||ﬂ7|n7w]Ilﬂlllllﬂl'u[l[ﬂl]llﬂ\iﬂﬂnl‘dﬂhllllﬂﬂ“

4

Source: Yahoo! Finance

BAR CHART

High

Open

Close

Low
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CHAPTER 10
Investing in Cryptocurrency

flg . 85 ProShares Bitcoin Strategy ETF (BITO) m

NYSEArca - NYSEArca Delayed Price. Currency in USD

14.40 -0.23 (-1.57%) 14.25 -0.15 (-1.04%)

At close: 04:00PM EST After hours: 07:05PM EST

Summary Chart  Conversations  Historical Data Profile ~ Options  Holdings Performance  Risk

Previous Close 14.63 Net Assets 548.63M iD SD 1M 6M YTD 1Y 5Y Max ol ™ Full screen
14.70

Open 1426  NAV 14.62

Bid 14.23x40700  PE Ratio (TTM) N/A 14.52

Ask 14.25 x 45900 Yield N/A

1433
3 YTD Daily Total
Day's Range 14.22-14.50 Return

Beta (S5Y 1415

52 Week Range 9.48-30.30 0.00

Expense Ratio
(net)

Volume 7,427,37 0.95%

12PM 02PM 04PM
Trade prices are not sourced from all markets

Avg. Volume 8,712,562 Inception Date 2021-10-18

Source: Yahoo! Finance

'The expense ratio for this ETF indicates that nearly 1% of all the money you put into this
ETF will go toward management or other fees not related to the purchase of investable assets.
That’s about double the average expense of any given ETF in the marketplace.

fig. 86 POSSIBLE ASSET ALLOCATION IN A
LONG-TERM INVESTMENT PORTFOLIO

25%
40% ety

GROWTH
STOCKS

18%

BONDS

0,
7% 5% 5%

CASH
PRECIOUS METALS

CRYPTOCURRENCIES
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fig. 87

fig. 88

THE CRYPTO-EXCLUSIVE PORTFOLIO

25%
40%

GROWTH
STOCKS .
i BONDS

1
10, i
P F T °
[

CASH
PRECIOUS METALS T

CRYPTOCURRENCIES

If cryptocurrencies make up 5% of a portfolio, what specifically should that 5% consist of ?

SAMPLE CRYPTO PORTFOLIO

40%

BTC

5%
BNB
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fig. 89 SAMPLE PORTFOLIO TRACKER INTERFACE

Shiba Inu: 25%

Ethereum: 34%

Stellar: 6% ~

Solana: 10%
Bitcoin: 25%

$6,856 -$650 $1,856
Total Balance 24h Portfolio Change (-10.5%) = Total Profit/Loss (+37.1%)

24h 7d 1m 3m 1y
$9,000

$8,000
$7,000
$6,000

$5,000

T T T T T T T
Jul3  Juld  Jul5 Julé6 Jul7  Jul8 Jul9

A sample portfolio tracker interface.

fig. 90

The emblem of Decentraland’s MANA token.
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CHAPTER 11
Mining Crypto for Profit

fig. 91 THE HALVING OVER TIME OF
BITCOIN REWARDS (PER BLOCK)
50 BTC 25 BTC 12.5 BTC 6.25 BTC
PER BLOCK PER BLOCK PER BLOCK PER BLOCK
50
é 40
S
L 30
pa
é 20
=
D0

20\ g0\ g0 g0\ g0 H 0P g0 ot g® g0 0 02 907 0

fig. 92 ETHEREUM'’S MINER REVENUE BY MONTH
M Fees [ Subsidy
$800
5 $600
% $400
g $200
$0

(JFMAMJJASONDJFMAMIJASONDJFMAMIJASONDIFMAMIJA,
2017 2018 2019 2020

Source: The Block (Khatri, The Block 2020)

PART Il Cryptocurrency In Action

48



fig. 93 ' - J T
’ ,Nv vunﬂw

Source: www.exame.com

A professional mining rig.

fig. 94 Graphical Processing Units (GPUs)

Fans

Motherboard
Source: https://tekhouse.co.uk/product/6-gpu-mining-rig

PART Il Cryptocurrency In Action

49



CHAPTER 12
DeFi (Decentralized Finance)

fig. 95 CeFi DeFi

CENTRALIZED FINANCE DECENTRALIZED FINANCE
®@ ® =@

®— M —® ®" ®
VRN \ /
® ®=®

fig. 96 CeFi DeFi

Fund transfers often take days. Fund transfers usually take minutes.

Transactions are largely free from human

Transactions are prone to human error.
error.

Banks and markets close at night and on DeFi blockchains are open 24/7.

weekends.
User identity is revealed in most Transactions are pseudonymous,
transactions. increasing security.

Institutions manage (or mismanage) user
money.

Users retain control over funds.

Access is available to anyone with an

Users must apply for access to services. . .
Internet connection.

Institutions can turn down applicants for There is no central authority to deny
any reason. services or block usage.

PART Ill Cryptocurrency In Action

50



fig. 97 DERIVATIVES

o

DECENTRALIZED

EXCHANGES (DEXS) REAL ESTATE

DeFi
FINANCIAL
SERVICES

&

INSURANCE BANKING
ASSET MANAGEMENT
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CHAPTER 13
Different Countries, Different Approaches

fig. 98 TIMELINE OF US CRYPTO REGULATIONS
2014 2017 2018 2021 2022
i T | T
IRS issues first SEC regulates Passage of Biden
guidelines on initial coin administration
crypto offerings infrastructure act,
taxation (ICO) tightening crypto
tax reporting
IRS establishes task SEC issues
force to combat declaration it will
crypto-related crime pursue greater
and money laundering crypto regulation
fig. 99 CRYPTOCURRENCY REGULATION
WORLDWIDE

B Absolute ban ‘
B Implicit ban

Regulated
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fig. 100 TIMELINE OF INTERNATIONAL
CRYPTO REGULATIONS

fig. 101

2014 2017 2020 2021
T T T
Germany Japan allows EU issues  May - China bans
accepts Bitcoin to be anti-money crypto mining
Bitcoin as used for laundering
currency payment directive
aimed in  Sept. - China bans
part at cryptocurrency
China closes crypto crypto
exchanges and bans |
ICOs (initial coin Nowv. - El Salvador
offerings) adopts Bitcoin as

legal tender

CRYPTO REGULATION PROS AND CONS

Increased investor protection:
Crypto ideals are supposed to
democratize digital money.

Going against the spirit of
cryptocurrency: Crypto ideals
espouse a trustless system that
doesn’t require government
intervention.

Encouragement of more cautious
investors: There may be investors
who are hesitant to get involved in
such an unregulated environment,
but would feel comforted by greater
government oversight.

Limiting innovation: Some bold
future ideas derived from blockchain
technology may not come to fruition
if excessive regulation scares off
more revolutionary thinkers.

Prevention of money laundering
and tax evasion: Reduces the
significant risk and ongoing
challenges of criminal activity that
hurts governments and consumers.

An uneven playing field: As more
countries adopt regulations that
serve their needs, barriers will go
up between borders that go against
the frictionless and global intent of

crypto.

Limiting economic damage: A
popular but unregulated crypto
market could have catastrophic
economic effects in the event of a
major crash.

Driving down crypto prices: Part
of cryptocurrency’s appeal is its
independence, and regulation could
throttle its growth.
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fig. 102

CHAPTER 14
What’s Next

TRUST TRIANGLE

®

HOLDER

Verifies credentials

ISSUER

VERIFIABLE DATA REGISTRY VERIFIER
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