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Bored Ape Yacht Club

If you could buy one of those for $100,000, would you? Which one? 

A B C
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Bored Ape Yacht Club

USD 200-250k USD 620-670k USD 110-135k

Approximate range over the last month, from https://www.nft-stats.com/collection/boredapeyachtclub
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Topics Covered:

Intro – can you spot the wealthy Ape?

Virtual Worlds and the Metaverse

IFRS and Crypto assets

Valuing Tokens

Market Overview – Crytpocurrencies vs. Stablecoins

Concluding Remarks
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Virtual Worlds & the Metaverse
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EverQuest
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Norrath

Everquest. Now ancient history in gaming… By Edward Castranova (2001): 

In March 1999, a small number of Californians discovered a new world called Norrath, populated by an exotic but 
industrious people. About 1.2m people call this place their permanent home, although some 60,000 are present 
there at any given time. 

The nominal hourly wage is about USD 3.42 per hour, and the labors of the people produce a GNP per capita of 
$2,266 somewhere between that of Russia and Bulgaria [Norrath was at the time the 77th richest country in the 
world].

A unit of Norrath's currency is traded on exchange markets at USD 0.0107, higher than the Yen and the Lira. The 
economy is characterized by extreme inequality, yet life there is quite attractive to many. The population is growing 
rapidly, swollen each each day by hundreds of emigres from various places around the globe, but especially the 
United States. Perhaps the most interesting thing about the new world is its location. Norrath is a virtual world that 
exists entirely on 40 computers in San Diego. Unlike many internet ventures, virtual worlds are making money -- with 
annual revenues expected to top USD 1.5 billion by 2004 -- and if network effects are as powerful here as they have 
been with other internet innovations, virtual worlds may soon become the primary venue for all online activity.

http://papers.ssrn.com/sol3/papers.cfm?abstract_id=294828

http://papers.ssrn.com/sol3/papers.cfm?abstract_id=294828
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Entropia Universe
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Virtual Land
~ $1.4 bn/year, 
~ 250k transactions

https://courses.cfte.education/wp-
content/uploads/2022/01/Metaverse_Real_Estate_Market_CFTE_Report_2022.pdf
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Virtual Worlds, Real Economics

The economics of virtual worlds are intriguing

Economics is the study of how agents allocate limited resources 

→ What happens to classical econ theory when resources are infinite?

Yet, there are also common problems resembling “real world” economies

- Inflation

- Real estate crises
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Virtual Worlds →Metaverse

The new buzzword is the “metaverse”

Oct 2001 – Facebook rebrands as “Meta”

In science fiction, the "metaverse" is a hypothetical iteration of the 
Internet as a single, universal, and immersive virtual world that is 
facilitated by the use of virtual reality (VR) and augmented 
reality (AR) headsets. In colloquial usage, a "metaverse" is a 
network of 3D virtual worlds focused on social and economic 
connection (Wikipedia)

Media: Snow Crash by Neal Stephenson, The Matrix, Ready Player 
One by Ernest Cline
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To link worlds in the metaverse, assets have to be portable

The biggest issue for these early gaming worlds are property rights

The items you buy, the entire world, belongs to the game producer

Non-fungible tokens are, possibly, the solution to this latent property rights issue

NFTs and Property Rights
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Non-fungible tokens (NFTs) allow for smart contracts

A smart contract is a program stored on a blockchain that automatically enforces 
specific actions once predetermined conditions are met

A blockchain, in turn, is a system in  which a record of transactions is maintained across 
computers that are linked in a peer-to-peer network

So a token could allow a smart lending contract – on a given day, the token (plus some 
interest repayment) would automatically be returned to the lender’s account

A virtual land NFT could allow for a virtual plot of lend to be sold, rented, gifted, 
inherited, leased, mortgaged, etc.

NFTs and Property Rights
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NFTs and Property Rights
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Digital Assets
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Digital Assets
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Virtual Worlds and the Metaverse



‘-

20

Digital Assets

Digital assets are pervasive

- Kindle books?
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Digital Assets
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Digital and Virtual Assets

- Cryptocurrencies

- NFTs and other tokens

- Virtual land

- Loot boxes and other in-game items

- Books and music (who owns the ebook on your Kindle, btw?)
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Virtual Worlds and the Metaverse
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IFRS – Accounting for Crypto-assets
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Cryptocurrencies

The IFRS IC defined a crypto-asset as a “digital or intangible assets that is issued and/or 
transferred using distributed ledger or blockchain technology using cryptographic 
techniques” 

and a cryptocurrency as: 

a) a digital or virtual currency recorded on a distributed ledger that uses cryptography 
for security, 

b) not issued by a jurisdictional authority or other party, and 

c) does not give rise to a contract between the holder and another party

Bitcoin, for example, would meet this definition

Cryptocurrencies represent a subset of crypto-assets
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Cash 

IAS 7 – Cash is “cash on hand and demand deposit” 

IFRS is not clear on the definition of cash

It is generally defined by function:

1. Medium of exchange

2. Unit of account

3. Store of value
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Cash 

IAS 7 – Cash is “cash on hand and demand deposit” 

IFRS is not clear on the definition of cash

It is generally defined by function:

1. Medium of exchange

2. Unit of account

3. Store of value

With the exception of El Salvador accepting Bitcoin as legal tender, the low volume of 
transactions and high volatility mean that crypto-assets do not meet the functional 
definition of cash.
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Cash equivalents 

IAS 7 – Crypto-assets currently do not meet the definition of cash equivalents because 

they are generally, among others, not convertible to known amounts of cash, nor are 

they subject to an insignificant risk of change in value
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Financial Instruments

IAS 32 – “any contract that gives rise to a financial asset of one entity and a financial 
liability or equity instrument of another entity”

The key is the “contract” aspect – gold is not a financial instrument, for example

A crypto-asset that gives access to goods and services is not a financial instrument 
unless those goods and services are “financial assets” or cash (so a crypto-asset that 
gives access to cloud storage is not a financial instrument)

Blockchain is not enough to meet the definition – there has to be a contractual 
relationship between parties

So a crypto-asset is a financial contract if it entitles the holder to goods, services, or 
financial instruments and has an identified counterparty
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Financial Instruments – Equities and Derivatives

A crypto-asset is an equity instruments if it involves the contractual right to a residual 
interest in the net assets of an identifiable entity

A crypto-asset is a derivative if:

1. Its value changes according to a specified interest rate, financial instrument price, 
commodity price, foreign exchange rate, index pf prices or rates, credit rating or 
credit index, or other variable not specific to a party of the contract

2. It requires no initial investment or a small initial investment

3. Settles at a future date
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Inventory

IAS2 does not require inventory to be tangible

The standard is:

• Held for sale in the ordinary course of business;

• In the process of production for such sale; or

• In the form of materials or supplies to be consumed in the production process or in 
the rendering of services.

So a commodity broker-dealer could hold crypto assets as inventory

Note that it explicitly excludes financial instruments

Inventory is usually recorded at the lower of 

1. Cost (which here is often mining) OR

2. Net realizable value
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Intangible Asset

IAS 38 “a resource controlled by an entity as a result of past events; and from which future 
economic benefits are expected to flow to the entity”.

The IASB considers that the essential characteristics of intangible assets are

that they:

• Are controlled by the entity

• Will give rise to future economic benefits for the entity

• Lack physical substance

• Are identifiable

Cryptocurrencies and other crypto-assets generally meet the definition of intangible assets
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Intangible Asset

Cost model

Amortization – usually, life is assumed to be indefinite, so no amortization

Revaluation

IFRS allows for revaluation if fair value can be determined by reference to an active 
market, or “a market in which transactions for the asset or liability take place with 
sufficient frequency and volume to provide pricing information on an ongoing 
basis”

Indirect valuation is usually not acceptable.
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Valuing Tokens: Security, Utility, 
Cryptocurrency
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Three Main Types of Crypto-Assets

1. Security Tokens

2. Utility (MAG) Tokens

3. Cryptocurrencies

The majority fall under (2) and (3)
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Security Token

The token represents economic interest in the issuing business, 
similar to common equity

Securities are usually sold in an Initial Coin Offering (ICO). That is 
essentially an IPO (see US SEC ruling in July 2017 on 
Distributed Autonomous Organizations)

The ICO will include the presentation of an “ICO White Paper” 
which should detail the token’s holders right to receive 
distributions of profits
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Security Token – Market Valuation

Secondary market trading provides prices, but you need:

1. Convertibility to fiat

2. Liquidity (discount if necessary)

Time Horizon Choice

Beware of volatility – choosing the right time-frame matters (high volatility means that 
we probably want a longer timeframe, but then trends come into play…)

Months, not days – and robustness testing
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Security Token – Market Valuation

For a new token, you need to rely on “comparables” (or “comps”)

EY recommends a “scorecard” approach: 

• the stage of the project’s technological and commercial development 

• the quality and experience of the team behind the project 

• the size of the addressable market and 

• the uniqueness of the project

Then, adjust for liquidity and conversion fees, other exit costs
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Security Token – Income Valuation

Discounted Cash Flows (DCF)

The value of an asset should reflect the 
present value of the cash flows it will 
generate in the future, discounted back at 
a rate that reflects the level of risk of the 
project
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Security Token – Income Valuation – Discount Rate

Discount rate – can’t use CAPM…

Use VC investor hurdle rate

Databases (Pitchbook, Preqin)

Surveys

Should again adjust with a  “scorecard” of qualitative factors (IP risk, funding risk, 
geopolitical risk, founder risk, etc.)

Note that these rates are usually very high, compared to our public-firm WACC 
estimates – so it is common to see 20-30% - and even as high as 40%

“Harvard Magic Discount Rate” for crypto: 20%
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Security Token – Income Valuation

The numerator… 

This is the hard part. 

Plenty of research indicates that firms are over-optimistic about their own prospects. 

No silver bullet… 

It all starts from “market size times market share”

But both are hard to estimate and very project-specific
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Valuing REN

John Todaro – Medium.com
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Valuing REN
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Valuing REN
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Valuing REN
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Utility Tokens

The developer creates a “miniature economy” in which the token is the accepted legal 
tender; the tender is sold to fund the venture. 

The value of the token depends on the demand for goods or services on the platform. 

Note that NFTs used to assign ownership of virtual land or other virtual goods would 
fall under the designation of “utility tokens”

Valuation depends on liquidity and stage of development.
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Utility Tokens - Valuation

Market based – if liquid and transparent

Cost based 

- Mining provides a floor estimate (but utility tokens often can’t be mined)

- Compare cost of provided goods/services to fiat currency cost of similar 
goods/services

- Quantity Theory of Money
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Quantity Theory of Money

16th Century – Nicolaus Copernicus and Jean Bodin

18th Century – David Hume

20th Century – Irving Fisher

But still controversial… 
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Quantity Theory of Money

(M) Money Supply: total # of tokens × float

Float adjusts for issuer reserves (long-run should be 100%)

(V) Money Velocity: the inverse of the average period during which a token is held by 
an address 

Really hard to estimate for “traditional” assets – but really easy to do with a blockchain!

Might need to rely on comparables if not traded
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By the Way… Transaction Volume and Fraud… 
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By the Way… Transaction Volume and Fraud… 
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Quantity Theory of Money

(Y) Goods and Services: D × s

This is the “GDP” of the model economy

D is the total possible market (in fiat currency terms)

Hard to define; VCs ask “what is the industry the company is disrupting”?

s is the market share

Both D and s should be estimated with reference to probabilistic distributions, either 
under scenario analysis or Monte Carlo simulations
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Quantity Theory of Money

Rearranging,

An increase in price level P means the token is losing value (inflation)
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Quantity Theory of Money - Timing

QTM refers to some sort of “steady state equilibrium”

In other words, we are estimating the size of the market and market share that the 
token might eventually achieve at some future point in time

The token value estimate then is for this “future point in time”

We can bring it back to present time by simple time-value of money adjustment

Discount rate? Under scenario or Monte Carlo, the risk is reflected there – use risk-free 
rate

If not, use VC hurdle rate, as discussed before
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Cryptocurrencies - Valuation

QTM – the problem is “Y”

The total market for a “general purpose” coin is the global economy. 

So the relevant Y is the share of the global economy captures by the particular 
cryptocurrency. Hard to estimate in any objective function.

Is Bitcoin “digital gold”?

QTM works for currencies being used as a mean of payment, not as a perpetual storage 
of value.



‘-

58

Cryptocurrencies – Valuation – Network Value

Network Value to Transaction (or NTV)

Network value is the market cap (price per coin × 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑖𝑛𝑠 𝑜𝑢𝑠𝑡𝑎𝑛𝑑𝑖𝑛𝑔)

Transactions – traded volume (usually daily, in USD)

Bitcoin NTV:
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Cryptocurrencies – Valuation – Network Value

NTV can be computed for “similar” cryptocurrencies

Then use this average times the transaction value for 

your coin to estimate a fair aggregate market size. 

Divide by the number of coins to get a price per coin.

Or it can be used in the time series (more commonly)

For example, this tries to find a “fundamental price 

range” for BTC on 7/15/19

First, estimate high and low NVT values over the 

previous year

Then, multiply the transaction value for 7/15/19 times 

the two extremes to get a range estimate

https://21shares.com/research/state-of-crypto-5
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Cryptocurrencies – Valuation – Network Value

NTV – Network Value to Transaction Value

NVRV – Network Value to Realized Value

NVHR – Network Value to Hash Rate (hash rate is a measure of 
computational power used by miners)

NVML - Network-Value-to-Metcalfe’s-Law

the value of a network is proportional to the square of the size of the 
network

NVOL - Network-Value-to-Odlyzko’s-Law 

the value of a network is proportional to the number of active 
addresses times the log of the number of active addresses
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Cryptocurrencies – Valuation – Network Value – Metcalfe’s Law

https://medium.com/@federico
agustincaccia/analyzing-
blockchain-networks-with-
metcalfes-and-odlyzko-s-laws-
735d7488a18f



‘-

62

Cryptocurrencies – Valuation – Cost of Mining

In an efficient market, value should be closed to cost

This is NOT an efficient market… so I would not put much stock into this

But here is the “Amun AG” model
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Cryptocurrencies – Valuation – BTC Example

https://21shares.com/research/state-of-crypto-5
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Art Tokens - Valuation

https://www.nft-stats.com/collection/boredapeyachtclub
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Art Tokens - Valuation

https://www.nft-stats.com/collection/boredapeyachtclub
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Art Tokens - Valuation

Value is linked to rarity

For example, only 46 (of 10,000) bored apes have 

gold fur, which makes them rare and tends to 

increase value

Regressing prices on rarity will give an estimate of 

the value of “unit of rarity”

https://www.nft-stats.com/collection/boredapeyachtclub
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Art Tokens - Valuation
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Valuation Approach Summary

https://assets.ey.com/content/dam/ey-sites/ey-
com/en_gl/topics/emeia-financial-services/ey-the-valuation-of-
crypto-assets.pdf
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Cryptocurrencies Vs. Stablecoins
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70
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Cryptocurrencies

https://www.spglobal.com/en/research-insights/featured/special-editorial/understanding-crypto-valuation
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Stablecoins

https://www.spglobal.com/en/research-insights/featured/special-editorial/understanding-crypto-valuation
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Market Cap

https://www.spglobal.com/en/research-insights/featured/special-editorial/understanding-crypto-valuation
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Market Cap

https://www.spglobal.com/en/research-insights/featured/special-editorial/understanding-crypto-valuation
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Price Stability

https://www.spglobal.com/en/research-insights/featured/special-editorial/understanding-crypto-valuation
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Price Stability

https://www.spglobal.com/en/research-insights/featured/special-editorial/understanding-crypto-valuation
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Volatility

https://www.spglobal.com/en/research-insights/featured/special-editorial/understanding-crypto-valuation



‘-

78

Volatility

https://www.spglobal.com/en/research-insights/featured/special-editorial/understanding-crypto-valuation
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Correlation with Gold

https://www.spglobal.com/en/research-insights/featured/special-editorial/understanding-crypto-valuation
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Volatility

https://www.spglobal.com/en/research-insights/featured/special-editorial/understanding-crypto-valuation
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Correlations

https://www.spglobal.com/en/research-insights/featured/special-editorial/understanding-crypto-valuation
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Correlations

https://www.spglobal.com/en/research-insights/featured/special-editorial/understanding-crypto-valuation
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Even on a risk-
adjusted
basis, BTC 

outperformed
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BTC Sharpe Ratio

https://www.statista.com/statistics/1343495/bitcoin-sharpe-ratio/
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Concluding Remarks
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Solutions and Problems

Function → utility → value

Ask a lot of questions about function to figure out utility

But the core is – what problem does this asset solve?

Crypto-assets are often “solutions in search of problems”
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Unsustainable Business Models

A business that generates negative free cash flow “forever” is not “hard to value given 
current techniques”

It’s worthless, or worse

A lot of the “new economy” is built on “selling a dollar for eighty cents”



‘-

89

In Summary
Study contiguously, update frequently

- Everything changes quickly

- High volatility

Do not trust what is out there

- outdated info

- over-optimistic assessments

- fraudulent reporting

Extensive robustness testing, scenario analysis, Monte Carlo Simulations

Geography matters 
- jurisdiction is not always straight-forward
- Utility varies dramatically



‘-

90



‘-

91

Thank You
Please send comments and questions to 

veljkofo@buffalo.edu
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Additional Slides
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Developing Markets
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“Emerging markets are fertile ground for cryptocurrencies, often because their own are failing to do their job. As a 
store of value, as a means of exchange and as a unit of account, national currencies in some developing countries 
too often fall short. Unpredictable inflation and fast-moving exchange rates, clunky and expensive banking systems, 
financial restrictions and regulatory uncertainty, especially the existence or threat of capital controls, all undermine 
their appeal.”

“According to the World Bank, the cost of sending $200 to countries in sub-Saharan Africa averaged 9 per cent 
of the transaction value in the first quarter of 2020, the highest of any world region, and can go into double 
digits in some places. On peer-to-peer crypto networks, however, these fees are typically about 2-5 per cent, 
according to LocalBitcoins.”
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Regulatory Risk

Control over the supply of money is a powerful political tool

(which is why central banks should stay independent)

Print money → lower cost of capital→ more positive NPV projects → jobs 
→ electoral victory

Despite the illusion of political independence, politicians do exert control –
and they are not keen on giving that up

Europe is already waging a “war on cash” 

And China just lunched  a “digital renminbi”
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Energy Use
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https://cbeci.org/cbeci/comparisons?utm_source=morning_brew
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More…
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Gaming


