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Abstract 

This thesis incorporates a quantitative and qualitative approach to studying real estate 

tokenization. Real estate tokens are a rapidly-growing investment product with a foundation 

in blockchain technology. Real estate tokenization platforms and market experts view this 

product as a solution to many drawbacks that real estate investments have traditionally faced. 

For instance, tokenization of real estate opts to increase the liquidity through fractionalization 

of properties, enable secondary market trading, and decrease the need for intermediates in the 

transaction process. Theoretically, this would from the asset owner’s perspective imply a new 

platform for both debt and equity raising which could reach a new pool of investors from all 

over the world. This study examines the structure of real estate tokens and finds similarities 

and differences to traditional existing products. Additionally, an empirical examination of the 

performance of real estate tokens is conducted, measured as aggregated return, benchmarked 

against specific reference indexes. The empirical result found that the token indexes at large 

did not outperform the benchmark indexes adjusted for risk-adjusted return. Lastly, this paper 

investigated the potential implications increased liquidity could yield on the residential real 

estate market as a consequence of tokenized properties, three main conjunctions to liquidity 

were selected and discussed from the basis of real estate tokenization.   
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Sammanfattning 

En kvantitativ och kvalitativ metod användes i detta arbete för att studera 

fastighetstokenisering (Eng. “Real Estate Tokenization”). Fastighetstokens är en snabbt 

växande investeringsprodukt som använder sig utav blockchain-teknologi. Plattformar för 

fastighetstokenisering och marknadsexperter beskriver ofta denna produkt som en lösning på 

de många nackdelar som fastighetsinvesteringar traditionellt kännetecknats av. Exempel på 

potentiella fördelar som nämns som följd av tokenisering av fastigheter är en ökad likviditet 

genom fraktionering av fastigheter, möjliggörande av handel på andrahandsmarknader och ett 

minskat behov av mellanhänder i transaktionsprocessen. Teoretiskt sett skulle 

fastighetstokenisering ur fastighetsägarens perspektiv, innebära en ny plattform för både 

skuld- och aktieanskaffning från investerare över hela världen. Den här studien undersöker 

den finansiella strukturen av fastighetstokens och identifierar likheter och skillnader med 

traditionella finansiella produkter. Vidare utfördes en empirisk jämförelse av fastighetstokens, 

mätt som aggregerad avkastning, jämfört mot specifika referensindex. Det empiriska resultatet 

visar att fastighetstokens inte genererat en överavkastning mot jämförelseindexen i termer av 

riskjusterad avkastning. Slutligen diskuteras vad tokenisering av fastigheter och en ökad 

likviditet skulle kunna leda till på fastighetsmarknaden. Tre huvudkonjunktioner till likviditet 

valdes ut och diskuteras ur ett tokeniserings-perspektiv. 
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1 Introduction  

Alongside the global financial crisis of 2008, a paper was published by an anonymous 

author under the pseudonym of Satoshi Nakamoto. The paper was named “Bitcoin: A 

Peer-to-Peer Electronic Cash System” and introduced a new form of technology that 

later would be recognized as blockchain. What started as a decentralized way to 

execute transactions has now laid the foundation for a multitude of new applications. 

Cryptocurrencies, smart contracts, and non-fungible tokens are some of the 

applications that have found their way to the general domain, colloquially known as 

decentralized finance. As of now, asset tokenization is an area that has experienced 

explosive growth within the blockchain industry. Makridakis and Christodoulou 

(2019) describe the difficulties to assess the actual potential of blockchain technology 

and all of its future applications. They argue however that blockchain will forever 

interrupt the way transactions will be conducted. Blockchain technology ensures trust 

among unknown actors, assuring the immutability of records, and at the same time 

making brokers, advisors, and other associated consultants less important. The same 

paper discusses how practically all major industries will be heavily affected by the new 

technology. Real estate is one of these industries, and the way blockchain is changing 

its current state is through tokenization. 

 

Two reasons why the real estate is viewed as illiquid are due to the high investment 

barriers and the extensive transaction process. These two factors also make it difficult 

for private individuals and retail investors to enter the market compared to, for 

instance, the stock market. Baum (2020), argues that real estate suffers from 

“lumpiness” due to its heterogeneity and high values per unit, leading to the asset class 

limiting the potential effective demand and at the same time preventing efficient 

diversification. Brounen et. al. (2009) share this view by comparing how stocks and 

bonds are traded in extreme volumes within seconds with close to zero constraints 

while real estate often takes several months due to different market constraints. 

According to (Baum, 2020), if real estate assets were to be easily unitized, or 

fractionalized, that would improve the risk-return characteristics of typical real estate 

investments and at the same time lead to an increase in liquidity for real estate assets. 
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The tokenization of real estate has several implications: it fractionalizes the ownership, 

contributes to operational efficiencies, reduces settlement times, enables data 

transparency, and opts for increased liquidity (Baum, 2020). Thus, through blockchain 

technology, real estate tokens have the potential to be bought and sold like stocks on 

global exchanges (Jeong and Lau, 2020). While real estate tokenization enables many 

new opportunities, it is easy to wonder what increased liquidity and lowered entry 

barriers would have on the residential real estate market. For example, Kanen (2019), 

explains how industries without homogeneous products or fluctuating supply and 

demand often suffer from illiquidity discounts. These discounts refer to a decrease in 

price that gets applied to an asset due to shallow markets (Kanen, 2019). According to 

the author, illiquidity discounts can reach up to 30-50% of the actual fair value.  

 

However, tokenization of real estate is at an early adoption phase. There are still 

questions regarding the underlying structure that enables tokenization and the 

classification of tokens. The technical, legal, and regulatory framework needs to be set 

up to achieve the potential benefits promised. Further, the collection of more empirical 

data would also be needed to be able to draw conclusions regarding the token’s 

implications on the market.  

1.1 Research gap and contribution  

The existing research on real estate tokens is fairly limited as it is a new type of 

financial product. Lambert et al. (2021) mention how tokenization in 2020 was a 

nascent market and concept, a statement which arguably still holds two years later. 

Real estate tokens have just recently started gaining traction in the market and within 

academia with more and more research literature produced. 

 

While tokenization holistically is growing, the market for real estate tokens in 

particular, experienced a significant boost in 2020 (Lambert et al., 2020), and as of 

2022, more than 500 million USD of real estate assets have been tokenized. Gupta et 

al. (2020), Benedetti et al. (2019) and Baum (2020) have explained the concept of 

tokenization and Benedetti et al. (2019) and Baum (2020) have further discussed the 

aim of tokenization and conceptual advantages and disadvantages with this new 

product. Academic articles such as Chavan and Patel (2021) and Benedetti et al. (2019) 
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as well as numerous other sources, including Kanen (2019) included, mention how 

tokens offer an opportunity for increased liquidity. Since liquidity as a financial 

concept has existed far longer than tokenization, more literature on the subject is 

present. There are numerous articles discussing the concept of liquidity such as 

Brounen et al. (2009), Amihud et al. (2013),and (Glascock et al, 2018), there are also 

previous research investigating how the real estate market currently suffers from 

illiquidity, and different liquidity relationships, see Cajias et al. (2020), Ametefe et al. 

(2016) and Wang et al. (2022). To the best of our knowledge, however, there has not 

been any research conducted to investigate the theoretical effects increased liquidity 

could yield on the real estate market as a consequence of real estate tokenization.  

 

This thesis seeks to examine the fundamentals behind real estate tokens and how they 

are structured as a financial product to understand how the product could allow for 

increased liquidity. Subsequently, we seek to empirically examine how selected tokens 

have performed benchmarked against the S&P 500 market index as well as the 

Chicago and Detroit home price index. This analysis will allow for conclusions, 

although limited if the product has outperformed the benchmark indexes. Lastly, 

discuss the potential implications real estate tokens could yield on the real estate 

market from a liquidity perspective connected to tokenization. 

1.2 Research questions 

This paper seeks to examine and investigate the following three research questions. 

 

Q1: How are real estate tokens structured as a financial product? 

 

Q2: How have residential real estate tokens performed against the S&P 500 market 

indexes and the Chicago and Detroit home price index? 

 

Q3: What market effects can be expected of increased liquidity as a result of 

tokenized residential properties? 
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2 Background 

2.1 Market liquidity 

Brounen, Eichholtz and Ling (2009) discuss the importance of financial liquidity while 

emphasizing the lack of a unanimous definition of the term. In theory, liquidity refers 

to the possibility of divesting an asset at market value quickly and inexpensively. Thus, 

the term is composed of two key factors: speed and price. 

 

In an article discussing the relationship between real estate market liquidity and asset 

prices, Cajias et. al. (2020) explains how real estate is constrained by complex 

transaction processes due to the heterogeneity of individual properties and market-

specific frictions. The authors explain how an increased market activity measured by 

both the total number of transactions and the frequency of transactions have a direct 

cause and effect on real estate markets. Increased liquidity would lead to the rise of 

more similar properties as the observation of similar transacted assets is more easily 

observed. This consequently leads to a decrease in information asymmetry, less market 

uncertainty, and prices to converge to an equilibrium price. 

 

Cajias et. al. (2020) and Ametefe et. al, (2016) sheds light on the importance of 

understanding that the residential real estate market depends on price development in 

combination with liquidity development. The authors encapsulate five key liquidity 

indicators (1) transaction cost measures, (2) volume-based measures, (3) price impact 

measures, (4) return-based measures, and (5) time-based measures. The first indicator 

of transaction cost measures explains how a market is viewed as liquid when the 

transaction costs are relatively low. This is something that real estate tokens aim to 

contribute toward with smart contracts limiting the dependency on using 

intermediaries.  

 

Alexander Kanen is a New York City attorney, and specialist in real estate and 

blockchain and serves on the New York board of directors of the International Real 

Estate Federation. Kanen (2019) concretizes and points out some key identifiers for 

illiquidity discounts in the real estate sector. These include the fact that there is a clear 

lack of market depth and transparency, the fact that most transactions occur in shallow 
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private markets, and that assets are only priced when needed. Benveniste et. al (2001) 

concluded in a study examining the relationship between liquid equity and market 

value that liquid equity has a direct effect on real estate assets with fair values 

increasing between 12-22%. 

2.2 Blockchain Technology 

Blockchain is the underlying technology for the Bitcoin cryptocurrency introduced in 

Satoshi Nakamoto's white paper in 2008. The technology works as a public ledger 

system ensuring the integrity of the transaction data. A distributed ledger is a 

consensus of replicated data that is synchronized and distributed over multiple sites, 

countries, and institutions (UK Government, 2015). Blockchain is most commonly 

used in Bitcoin where it keeps track of all the transactions that have been executed 

(Swan, 2015).  

 

Normally, data is structured in the form of tables, in blockchain however the tables are 

stored in blocks.  Depending on the specific usage of the technology the data differs. 

In Bitcoin, the data consists of a sender, a receiver, and an amount. The crucial 

information that blockchain technology use is hashes. A hash could be seen as a digital 

fingerprint that enables the blocks to be verified and chained, hence the name 

blockchain. Each block is assigned a hash and a hash from the previous block in the 

chain. Modification of the data or previous hash will change the block's specific hash 

(Abdolee et al. 2019). Thus, changing the hash in a block within a blockchain would 

result in a hash change for all subsequent blocks. The first block in a blockchain is 

referred to as a Genesis block. Figure 1 illustrates the blocks chained with the help of 

hashes.  
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Figure 1. Illustrates the Genesis block and the chaining of blocks with the help of 

hashes (Abdolee et al., 2019)  

 

Each participant in the blockchain receives two types of keys, one public and one 

private. This is known as PKC (Public Key Cryptography), or PKI (Public Key 

Infrastructure), and works similarly to hashes and enables one-way computation. 

Given data m (m for message), anyone can compute the encrypted value Enc(m). But 

oppositely computing the encryption, Enc(m) to m, a special key that is related to the 

encryption is needed (Abdolee et al. 2019). The public key is used for the encryption 

of data and can be shared with others. The private key is used for decryption and must 

be kept secret. Figure 2. Illustrates the public and private keys working in Bitcoin 

transactions. 

 

Figure 2. Illustration of public and private keys in Bitcoin transactions (Nakamoto, 

2008) 
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What makes blockchain special is that the database, e.g. ledger, is stored in a 

decentralized computer network instead of a centralized computer network. When a 

person decides to connect to the blockchain they will store an updated copy of the 

ledger in their device, which becomes a node of the network (Swan, 2015). Figure 3 

illustrates a centralized and decentralized network.   

 

Figure 3. Centralized versus decentralized network (Chattu et al. 2019)  

 

Blockchains use consensus protocols, which contain rules and verification procedures 

to validate data which lets the network agree about adding data to the blockchain 

(Bashir, 2018). Proof of Work (PoW) is the protocol used for Bitcoin (Nakamoto, 

2008). It works by having nodes in the network solving a complex mathematical 

problem to be able to add new blocks to the blockchain. The first one to solve the 

problem adds their new block to the blockchain to be verified by the network. When a 

block is verified and added to the chain, the node that solved the problem receives 

compensation in the form of a block reward and or a transaction fee  (Nakamoto, 2008). 

Nodes that try to add new blocks are often referred to as miners. The problem can be 

solved simultaneously by different miners in the network. The network then bases its 

choice on the amount of accumulated work, also referred to as the longest chain. This 

is called the longest chain rule which assumes that the longest chain is the valid one 

(Abdolee et al. 2019).   
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2.3 Smart Contracts  

In 1994, Nick Szabo, an American computer scientist, introduced the concept of smart 

contracts which are digitized real-world contracts. The concept is defined as a 

“computerized transaction protocol that executes the terms of a contract” (Christidis 

and Devetsikiotis, 2016). 

 

Christidis and Devetsikiotis (2016) explain the mechanisms behind smart contracts in 

a paper labeled “Blockchain and Smart Contracts For The Internet of Things”. Smart 

contracts are scripts stored on the blockchain and because of their dependency on the 

chain, they also have a unique hash or identifier. When these contracts are triggered, 

they then execute independently and automatically in a predetermined procedure on 

every node in the network (Christidis and Devetsikiotis, 2016). Smart contracts 

function due to the following characteristics and attributes explained in the same paper: 

 

1) Smart contracts are self-controlled entities on the blockchain that can modify 

rows i.e. take custody of assets in the chain.  

2) Smart contracts understand business logic which can be embedded in the 

contracts (e.g.: trade 1 unit of X for 10 units of Y) 

3) Smart contracts contain a strategy for all possible outcomes 

4) Smart contracts are triggered by transaction requests sent to an address 

5) Smart contracts will always execute the same scripts regardless given the same 

input and it is not possible to write non-deterministic code in the world of 

blockchain as counterparties will not be able to reach consensus thus rejecting 

the transaction request 

6) Smart contracts exist in symbiosis with blockchain, allowing all network 

participants to inspect the code and view the unique cryptographical identifier.  

 

The parties have obligations that are described within the contract, which must be 

followed in order to fulfill the contract. By expressing contractual clauses in code and 

embedding this code in self-executing software it would reduce the dependency on 

third-party intermediaries as well as mitigate the risk of transactional errors of any 

kind.   



 

9 

 

2.4 Special Purpose Vehicle (SPV) 

A special purpose vehicle long for SPV is used interchangeably together with a Special 

Purpose Entity, whose abbreviation is SPE. The mechanism behind an SPV is that a 

parent company establishes an SPV to isolate securities and assets, often off the 

balance sheet (Drury and Hayes, 2021). The purpose of special purpose vehicles is 

often to engage in financing or acquisition of specific assets. These kinds of 

subsidiaries are often used to either isolate the financial risk in the sense that the 

company can take on risk-filled objectives. Another common purpose of the initiating 

of SPVs is for securitizing debt ensuring investors' repayment even if the mother 

company were to default as well as joint-venture activities, (Drury and Hayes, 2021).  

Another vital component is how the financials of SPVs sometimes do not appear on 

the mother company’s balance sheet.  

2.5 Real Estate Tokenizing  

Real estate is a trusted asset for investments, however, real estate is still 

disproportionately underinvested compared to the stock market weighted for market 

capitalization. One of the reasons for this according to Gupta et al. (2020) is the lack 

of liquidity which pushes retail investors to other alternatives. With blockchain and 

real estate tokenization, issues related to liquidity and transparency are tackled which 

opens up the market for retail investors. Since real estate tokenization is a new financial 

product that is built on the foundation of new technology, many investors might regard 

the product as less safe compared to stocks offered on traditional exchanges.  

 

Ethereum is a specific type of blockchain platform which allows for the use of smart 

contracts and distributed applications. Within the Ethereum blockchain, there is a 

currency Ether which is employed within the system and used for payments to 

machines running scripts and other accounts (Gupta et al. 2020). With ether and 

associated distributed applications smart contracts, ICOs’ and p2p payments are 

possible. The transaction on this blockchain platform consists of five elements: 

 

(1) From (sender) 

(2) To (receiver) 

(3) Gas (transaction costs paid for the operation) 
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(4) Data (message) 

(5) Value (amount transferred) 

 

When a request is sent a consensus-algorithm is run with the objective of verifying the 

transaction with all peers on the blockchain. 

 

A token is a digital representation of a tradable investment product transacted on a 

blockchain platform. Different types of tokens are associated with different types of 

attributes and rights, examples of these tokens are security tokens, utility tokens and 

payment tokens (Lambert et al. 2021). Starting with the latter, payment tokens are 

currencies, publicly known and referenced as cryptocurrencies. Utility tokens are a 

type of token that offer consumptive rights which can be used to form and structure a 

community-based ecosystem in a certain way, in a sense this can be viewed as a 

voucher rather than an actual currency for payment since it is bounded to a finite 

environment within a blockchain platform (Lambert et al. 2021). Real estate tokens 

fall in the category of security tokens which is investments or financial products. They 

are issued through a security token offering or STO. By falling within this category, a 

security token is subject to security law regulations. 

 

A security token itself can also be structured to offer different elements of potential 

gains to investors. It can be structured as a product to follow the price movements of 

the underlying asset and thus the investor can benefit from capital gains, it can also be 

structured to offer fixed income payments through either debt or equity or a mixture 

of both capital gains as well as fixed income, (Lambert et al. 2021). Equity tokens also 

can convoy voter rights for the investor. 

 

Real estate tokens are usually structured as equity tokens with the right for the investor 

to take part in both capital gains as well as fixed income in the form of dividends (or 

rent as in the case of real estate).  

 

The fixed income part is one of the key features which attracts investors to real estate 

tokens. Being a part-owner of a piece of real estate, the token holders are usually 

entitled to a portion of the rental income less operating, maintenance, and other 

associated costs. For real estate tokens, this is automized with the help of smart 
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contracts. Smart contracts are wired to quickly and smoothly calculate the percentage 

ownership of each token and what that ownership would correspond to in terms of 

rental income (Lambert et al, 2021). It also assists with the process of distributing these 

earnings per token to the token holder without any interference from any third party.  

 

In the process of tokenization, it is not the actual underlying property that is tokenized 

but rather the SPV owning a holding company which in turn is the legal owner of the 

property, (Lambert et al. 2021). To draw a comparison to the mechanisms of the stock 

market, owning a share in a single asset SPV with an underlying property is similar to 

owning a real estate token. These tokens contain an economic right for the holder to 

take part in future financial gains. Once the SPV is set up as the owner of the holding 

company, it is possible to start the mining of security tokens which are also embedded 

with a smart contract that regulates the rights and features of the holder (Lambert et. 

al. 2021).  

 

After the process of setting up an SPV for the holding company, a security token 

offering is next in the process. A security token offering, or STO, is a form of capital 

raising for companies, similar to an initial public offering, IPO, which is the offering 

process for stocks. Similar to an STO is an ICO which stands for initial coin offering, 

the main difference between those two processes and why real estate tokens are offered 

through an STO is because an ICO does not hold a claim to an actual asset. During an 

STO the specifications of the financial product are specified with location, expected 

income, cost per token, etc. (Lambert et al. 2021). If the issuer is successful in raising 

the required capital, the token buyers will receive their token and the asset title for the 

SPV would transfer to the name corresponding to the token. If the STO is not 

successful, however, the tokens reserved would not transfer to the investor, and the 

title ownership would remain in the name of the initial asset owner, (Lambert et al. 

2020). 

2.6 Real Estate Investment Trusts (REIT) 

REIT, short for real estate investment trust, was originally introduced in the 1960s in 

the United States. Real estate investment trusts are traditionally closed-end funds 

created exclusively for the purpose of owning actual real estate or mortgage-related 
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real estate assets (Chan et al. 2003). This kind of special purpose vehicle serves the 

function of enabling investors to directly invest and own real estate while maintaining 

the opportunity to easily trade shares in a marketplace. The difference between a 

traditional real estate company and a REIT is mainly regulatory. While it lacks a 

universal set of requirements for the regulation of REIT (IOSCO, 2008), there are still 

some major similarities. REITs are required by law to distribute most of their income 

as dividends back to their investors. REITs are also characterized by being exempted 

from corporate tax to not double-tax their investors. 

 

While REITs and tokenized properties share some similarities such as the fact that they 

both aim to democratize real estate investing through fractionated real estate, there are 

also some key differences. Firstly, while REITs are traded on traditional stock 

exchanges and listed through an initial public offering, tokenization properties on the 

other hand are traded online and listed through a security token offering (Gupta et al. 

2020). REITs are also most often structured as a portfolio as opposed to tokenized 

properties which are most often single asset vehicles.  
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3 Literature review 

3.1 Blockchain 

Since 2008, when Satoshi Nakamoto introduced the new decentralized blockchain 

technology to the world, it has opened up a new field for researchers. By 2015, 41 

peer-reviewed journal articles had covered the subject (Choi et al. 2016). After, the 

interest and attention rapidly increased with over 2,000 peer-reviewed journal articles 

and 23,000 newspaper articles already published in 2018 (Anascavage and Davis, 

2018). The exponential increase of interest has since kept on growing and blockchain, 

Bitcoin and decentralization have entered the public debate.  

 

The pioneering researchers in the field, such as Mazonkas's (2016) paper “Blockchain: 

a Gentle Introduction”, focused on describing the fundamental technology and 

presented a step-by-step introduction to what blockchain is and how it works. In the 

article Manzoka (2016) states that blockchain is an organization of hash chains inside 

another hash chain that are controlled by a set of rules. The rules balance usability, 

simplicity, incentive, trust, and authority to replace a central access point, which he 

means to have the possibility of being abused by a human. This concern for a single 

ruling authority is an eminent part of Satoshi Nakamoto's white papers. Nakamoto 

(2008) acknowledges the efficiency of the centralized system but points out the 

inherent weakness of the trust-based model.  

 

Worth mentioning in regards to the white papers is the global financial crisis of 2007-

2009. Gomber et al. (2017) mention that the financial crisis revealed that financial 

services fail to identify the correct owner of an asset, especially when it comes to 

retracing ownership over a longer chain of changing buyers. The author Nguyen 

(2016) goes further stating, in the article “Blockchain - A Financial Technology for 

Future Sustainable Development”, that the rigid rules implemented by regulators 

worldwide, as a consequence of the crisis, resulted in: 

 

“However, facts have shown that stricter regulations do not make the financial world 

a safer place, instead of showing a lack of confidence that hindered international 

trade and economic growth, especially for emerging economies. This conflicts with 

the common goal of international trade, which, based on cooperation and synergy, 
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promotes values to customers, to the payment system and the development of 

society” (Nguyen, 2016)  

 

In line with Manzoka (2016), Nakamoto (2008) and Gomber et al. (2017) Nguyen 

(2016) see blockchain technology’s potential role in solving this issue.  

 

In Melanie Swan’s book Blockchain: Blueprint for a New Economy, released 2015, 

several technical challenges and limitations for the future adoption of blockchain are 

presented. Swan (2015) uses Bitcoin as an example and states that throughput, in other 

words how many potential transactions per second (tps), is a limitation. The bitcoin 

blockchain has a throughput maximized to 7 tps while VISA has around 2,000 tps. 

Throughput is directly linked to the system's security, validation, and size. By March 

8th, 2022, the bitcoin blockchain network had a total size of 394,45k GB, an average 

block size where 1,24 MB and average transactions per block were 1,728 (gathered 

from https://www.blockchain.com/charts March 8th, 2022). This storage capacity and 

scalability problem are shared by Abdolee et al. (2019) in their article “On the 

convergence of Blockchain and Internet of Things (IoT) Technologies”. Alongside the 

increase of transactions, the blockchain size increases which results in a need for 

significant storage resources for the nodes. Even though only some nodes hold the 

entire copy of the blockchain, the increasing scale has a negative impact on the 

network's functionality. The validation of transactions is a crucial part of the consensus 

protocol used in the blockchain which has a direct impact on the scalability. 

 

Both Swan (2015) and Abdolee et al. (2019) continue with addressing problems such 

as security, anonymity, legal issues, and the consensus protocol PoW and its 

correlation to wasted resources in the form of electricity. But, regardless of the 

challenges pointed out by the authors, both acknowledge that the potential benefits of 

blockchain technology are undeniable and that belief is shared by other researchers in 

the field.  

 

Since the technology is applicable in several areas, many researchers have written 

articles aiming to analyze and discuss the different applications. Anascavage and Davis 

(2018) and di Carlo et al. (2018) have explored blockchain in combination with the 

banking industry and conclude that it has the potential to develop global access to 



 

15 

 

financial systems. The authors shed light on the possible obstacles that this new 

technology would induce. Such as regulatory, technical, and resource-related 

obstacles. Abadi and Brunnermeier (2018) go further, questioning the digital record-

keeping of consensus and the transition from a centralized to a decentralized system 

and the implication that it has. They argue that it is impossible to accomplish a digital 

record-keeping system that is independent, rent-free, and resource-efficient. The only 

way for a system to hold all three attributes simultaneously is through trust in a 

centralized actor, like a clearing house or a bank (Abadi and Brunnermeier, 2018).  

3.2 Real Estate Tokenization 

Real estate is one of the promising areas where blockchain technology has the potential 

to be implemented. A common notion in the literature is that real estate investments 

have several negative characteristics. Nijland and Veuger (2019) state in their article 

that real estate assets have two primary characteristics, heterogeneity, and immobility. 

As a result of these two factors real estate investments suffer from several negative 

outcomes. Such as lack of liquidity; high entry levels; long and costly transaction 

process; lack of market transparency and is highly segmented. Gupta et al. (2020) and 

Baum (2020) mention similar characteristics in their articles but add on the segmented 

market aspect. Even though real estate is one of the most trusted and preferred 

investments, not all investors have the possibility to participate. Hence, the number of 

investments in the real estate market is significantly lower if you compare it to the 

stock market, and is dominated by institutional investors or by high net worth 

individuals.  

 

Articles such as “Tokenized Securities & Commercial Real Estate” written by 

Benedetti et al. (2019), and “Tokenisation - the future of real estate investment?” 

written by Baum (2020), have listed a wide range of potential benefits as a result of 

the implementation of blockchain technology in the real estate market. 

Fractionalization, customizability, and access are some of the most highlighted 

benefits mentioned. Real estate has a high entry barrier due to the large initial 

investment required. Thus, tokenization has the potential to lower the barrier through 

fractionalization, enabling and democratizing access for a bigger pool of investors. 

Customizability is also to be seen as a benefit because it enables investors to expose 
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themselves to an individual real estate asset instead of a whole sector. Along with these 

three benefits and a secondary market, where tokens can be traded, liquidity could 

increase. Which in turn commands a premium that can increase the asset's value 

(Benedetti et al. 2019).  

 

Automatization, data transparency, and secure recordkeeping are also presented as 

benefits. With the use of smart contracts, transfer of ownership, voting rights, dividend 

distribution, and debt payments could possibly be automated. In combination with data 

transparency and secure recordkeeping, it would also simplify investment due 

diligence, loan syndication, and debt servicing. Furthermore, these benefits have the 

potential to reduce money laundry activities (Benedetti et al. 2019).  

 

As mentioned by Benedetti et al. (2019), beneficiaries of tokenization are from certain 

ecosystems. Meaning that actors outside those ecosystems would experience a 

negative impact as a result of tokenization. Data transparency would level the playing 

field regarding the current information asymmetry. Other stakeholders, such as brokers 

and consultancy firms may also lose competitiveness when information becomes less 

asymmetric. Debt, law, and administrative services may also be greatly affected due 

to their services becoming partly replaced and automated by smart contracts. The 

changes that tokenization brings may create a much different real estate industry. To 

what extent is still unknown since it is still in its early phase and has a lot of problems 

to overcome. For example, in the US, debates are held regarding whether real estate 

tokens should be classified as securities, properties, or whole new assets. What 

classification tokens receive will have an impact on what regulations they will be 

subject to, which creates uncertainty. Today however, they are classified as securities.  

 

The definition and classification of real estate tokens are brought up and mapped out 

by Benedetti et al. (2019), Gupta et al. (2020), and Baum (2020). According to the 

Securities and Exchange Commission (SEC), which regulates and enforces federal 

securities law in the US, defines securities as any note, stock, bond, or certificate of 

interest or participation in any profit-sharing.  

 

Tokens are blockchain-based, digital representations of an asset and have 

subcategories depending on their functionality. There are money-like tokens such as 
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Bitcoin and other cryptocurrencies which are an asset on their own and are only a 

medium of exchange. Utility tokens are tokens providing access to the use of e.g. 

services or things alike. Security tokens on the other hand are blockchain-based digital 

representations of ownership in security. Thus, they follow the same legal concept as 

traditional securities but use a different technological implementation. According to 

Baum (2020), there is another distinction that should be made regarding security 

tokens. Equity tokens and debt tokens, where equity tokens are comparable to 

traditional shares and debt tokens are comparable to bonds.  

 

In Konashevych’s (2020) paper “General Concept of Real Estate Tokenization on 

Blockchain” the author describes in great detail the differences between tokens 

regarding legal, technological, and organizational aspects. Cryptocurrencies, money-

like tokens, or “Colored coins” as the author calls them, do not represent any property 

rights. Their value is derived from the creation of the network infrastructure and the 

immutability of the ledger. Tokens hold the same advantage of having an immutable 

ledger but are also a carrier of data that can represent property rights. Therefore, the 

value of a token can also be derived from the economic value that the property rights 

present.  

 

Benedetti et al. (2019) go even further and present a distinction between security 

tokens and tokenized securities. Both are blockchain-based representations of 

securities, but security tokens are blockchain-native and represent security that does 

not exist outside the blockchain. Tokenized securities are blockchain-embedded, 

meaning the security exists independently without the blockchain. Furthermore, there 

is another distinction to be made between tokenized securities and tokenized assets. A 

tokenized asset would be a tokenized real estate title and a tokenized security is the 

tokenization of equity or debt share.  

 

Both Baum (2020) and Gupta et al. (2020) mention that many different countries lack 

the regulatory, legal, and technical frameworks for enabling the tokenization of 

property rights. The direct ownership of land can therefore not be divided between 

several actors. Thus, an intermediate structure needs to be established to enable 

fractionalization. To ensure certainty, risk control, and regulatory compliance already 

existing and proven structures are being used. As for real estate tokenization, the real 
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estate owner creates an SPV that becomes the legal owner of the property indirectly. 

The SPV can hold all or a portion of the shares in the property. Shares of the SPV are 

held by a custodian who oversees the creation of tokens (Benedetti et al. 2019). The 

tokens created would be the blockchain-based representation of all or a portion of the 

shares in the SPV. In this stage the SPV could choose to issue debt tokens or equity 

tokens depending on the details of the smart contract connected to the token, also there 

are possibilities to issue hybrid versions.  

 

The tokens are later issued to the investors through a security token offering (STO) on 

a platform. First, after the required target amount is reached the investors would 

receive the tokens, and secondary market trading can start. If the STO does not reach 

the required target amount all investors would be refunded and the ownership would 

still lie in the name of the original owner of the SPV.  

 

Furthermore, Baum (2020), as well as Benedetti et al. (2019), bring to light the 

regulatory issues that real estate tokens face. Tokens that facilitate the trading of 

ownership in a property will be regarded by stronger regulatory regimes and are 

subject to investment regulations. Real estate tokens are in most markets seen as 

securities and are regulated accordingly. In the US only so-called accredited investors 

are able to invest in real estate tokens. Additionally, the shift toward self-executing 

smart contracts can create governance and accountability issues. However, real estate 

tokens are connected to blockchain, and cryptocurrencies are used for transaction fees, 

dividend payments, etc. At this moment, regulations of cryptocurrencies are fairly 

vague. We suggest this could have a spillover effect on real estate tokens.  

 

Gupta et al. (2020) explain how the structure behind real estate tokens is based on the 

Ethereum ERC 777 standard. The standard can be explained as a set of rules and 

regulations which the financial product must follow. More precisely, it follows thirteen 

functions, which allow the tokens to be admissible in the space of Ethereum. The 

standard also ensures that the majority of all digital wallets accept this security tokens 

such as real estate tokens (Gupta et al. 2020). ERC 777 compliance constitutes that the 

tokens also can be traded on several different secondary markets. 
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3.3 Liquidity and its effects 

Liquidity, and its antonym illiquidity, are difficult words and concepts to define with 

many different viewpoints. But they all share the idea that a liquid product can easily 

and frictionally be converted into a cash position. On the contrary, an illiquid asset is 

difficult, relatively expensive, and time-consuming to divest (Amihud et al. 2013). 

Amihud et al. (2013) discuss and present evidence for the relationship between 

liquidity, security prices, and financial crises. There are several ways to proxy liquidity 

such as turnover ratio, volume, and bid-ask spread. Fair and Raymond, (2010) further 

argue that the essence of economic instability has traditionally been attributable to a 

liquidity crisis which is a phenomenon when many securities become illiquid at the 

same time. Amidhud et al. (2013) research shows that there is a negative correlation 

between market liquidity changes and changes in the prices of the underlying assets, 

hence, increased liquidity would thus increase the prices of the underlying assets.  

 

There are many reasons why liquidity is an important element of finance, such as asset 

pricing and risk. However, Subrahmanyam (2009) argues that liquidity as a financial 

variable has an impact on virtually all elements of finance. These include, but are not 

limited to, market efficiency, arbitrage theorems, and the pricing of risk. Previous 

studies have shown that liquidity is priced into the stock market and that the law of 

one price is more likely to be valid for liquid markets. Subrahmanyam (2009) also 

states that if liquidity increases, the cost of raising capital would consequently reduce.  

 

There are also several studies such as Sibilkov (2009), who elucidate how the capital 

structure of a firm depends on the underlying asset liquidity. Through a study 

analyzing listed US companies, Sibilkov (2009) found that there is a positive 

correlation between secured debt and underlying asset liquidity. The results concluded 

that the cost of financial distress and illiquidity are crucial factors that are taken into 

account when assessing and determining a firm's financial capital structure.  

 

While global real estate investments make up approximately twice the size of 

investments in the stock market, the number of investors in real estate is undoubtedly 

lower (Chavan and Patel, 2021). Real estate has many features and characteristics 

which on paper would attract a large pool of different investors, attributes such as a 



 

20 

 

steady income stream, and high residual value while also being offered in a concrete 

tangible form. This class has however been limited to a network of investors which 

can meet the requirements for this segment. The high transaction barriers have created 

a finite and limited investment opportunity which has heavily affected the liquidity of 

real estate. Real estate tokens might open up an opportunity to solve parts of the 

liquidity problem that the asset class has suffered from. But at the same time, there are 

skeptics such as Baum (2020) who points out the risks that may arise from a liquidity 

mismatch between the token and the underlying asset in his article “Tokenisation - The 

Future of Real Estate Investment?”. The tokenization of real estate has the possibility 

of threatening investors' confidence, overestimating the price of the underlying asset 

at prevailing market prices, and overestimating the market liquidity. It is fair to 

conclude that asset liquidity plays an important role in many different aspects of both 

the market economy as a whole and also at a firm level.  

 

Market transparency is often considered a fundamental factor for efficient and 

functioning markets. Transparency as a concept, in a financial context, can be 

described as the degree to which the information that would influence the underlying 

price movement is accessible and public (Dumitrescu, 2010). This information 

includes, but is not limited to, information such as previous prices of transactions, 

volume, and order flow (Dumitrescu, 2010). The same author investigated how 

different levels of transparency affect market performance. The market performance 

is measured through several key performance indicators such as market liquidity, 

informativeness of prices, expected return, and price volatility. Dumitrescu (2010) 

found that there is a tradeoff between transparency and market liquidity. The study 

found that higher transparency in the market increases market liquidity. 

 

Liquidity spillover is related to the co-movements or commonalities of assets or 

entities. As the liquidity of an asset increases, information available to other investors 

increases subsequently and the effects include a liquidity spillover effect (Glascock et 

al. 2018). As the number of transactions increases within a location, entities can benefit 

through cross-asset learning and the co-movements of entities will result in a liquidity 

multiplier effect. The authors tested this theory empirically by studying US real estate 

investment trusts and their co-movements, a significant liquidity spillover effect was 

evident for geographically overlapping holding locations. Wang et al. (2022) mention, 
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similarly to Benveniste et al. (2001) and Kanen (2019), that real estate transactions are 

usually transacted in a shallow local market, and the transaction costs are usually high 

with many intermediates involved. Due to the lack of transparency and asymmetric 

information all pieces of information, that investors can get a hold of is valuable for 

decision making. This seems to be one of the reasons why there is strong evidence for 

often overlapping locations of investments for REITs (Wang et al., 2018). 

 

As explained by Amihud et al. (2013), Kanen (2019), Benveniste et al. (,2001), and 

Baum (2001) there is a direct relationship between changes in liquidity and underlying 

asset prices. Subrahmanyam (2009) explains that previous studies have concluded that 

both in the equity and debt markets, there is clear evidence for a premium for illiquid 

products and assets. The author explains how there is a discount for treasury bills 

compared to other comparable debt products with the same maturity which seems to 

be attributable to an illiquidity premium. The same logic holds according to 

Subrahmanyam (2009) for equity markets, which show that there is a lag caused by 

illiquidity causing illiquid products to be associated with higher expected returns 

which then have a direct impact on the pricing.  

 

In a paper labeled “Liquidity and Real Estate Asset Pricing: a Pan-European Study” 

by Lang et al. (2014), 272 real estate equities were subject to analysis to examine if 

liquidity has an impact on real estate equity returns. The authors in the journal argue 

that liquidity is a fundamental component of how liquidity affects pricing, by stating 

that more liquid stocks have on average a lower average return than illiquid ones. This 

is based on the illiquidity premium theory which states that you get a discount for 

acquiring liquid products since they are more risky assets to hold. Lang et al. (2014) 

explain how they chose to study real estate equities as they are derived from an 

underlying asset that is considered illiquid, and that research shows that there is a 

relationship between underlying asset liquidity and the corresponding stock liquidity. 

Illiquidity is correlated with information asymmetry and consequently, it increases a 

company’s operating risk, and this has correspondingly an effect on the valuation of a 

firm stemming from illiquid assets (Lang et al., 2014). The study’s purpose was to 

examine if asset liquidity, proxied by turnover ratio, impacts the real estate security 

price. The study was conducted by studying pan-European real estate equities returns 
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spanning over 16 countries and 20 years. The authors concluded that liquidity appears 

to constitute an essential element for the pricing of the studied assets (Lang et al. 2014).  

 

The efficient market hypothesis explains how an efficient capital market is a market 

in which all available information is reflected in the asset prices (Malkiel, 1989). This 

incorporates and subsequently leads to a to the no-arbitrage theorem which states that 

in an efficient market it should not exist any ways to benefit from price discrepancies. 

In a study by Deville and Riva (2007), the authors examined the time for index options 

to revert to no-arbitrage values after a put-call parity deviation. The author further 

discusses how liquidity is a fundamental factor in arbitrage activity, as it makes trades 

more costly and time-sensitive. Liquidity in this study was proxied as the total number 

of trades and volume for a specific derivative, and the study concluded liquidity plays 

a crucial factor in the reversion of no-arbitrage values. The probability of a deviation 

returning to its par value in the next instance was determined to be close to 150% 

higher in a liquid market compared to an illiquid one (Deville and Riva, 2007).  

 

In an article labeled “Liquidity and market efficiency in the world's largest carbon 

market”, Ibikunle et al. (2012) investigated the relationship between liquidity and 

market efficiency proxy as short-term return predictability on the world’s largest 

carbon exchange. The researchers found a relationship between liquidity and market 

efficiency. As the liquidity gets reduced, the possibility for arbitrage opportunities 

materializes thus leading to an in-efficient market.  

 

There seems to be a direct link between liquidity and market efficiency 

(Subrahmanyam, 2009). The same author mentions how return predictability should 

be short-term and minimal. In the space of real estate, this does not hold to the same 

extent compared to the stock market for example, where in real estate the study of 

comparable transactions can sometimes span back several years.  In a study that 

explored the restricted amount of private information available in the market price, 

Subrahmanyam (2009), additionally engenders the supposition that higher liquidity 

follows more information, the paper concludes that liquidity plays a direct role in 

market efficiency. In a study conducted by Wei (2018), 456 unique cryptocurrencies 

were analyzed to investigate if there is a relationship between liquidity and market 

efficiency. The proxy used to measure illiquidity was Amihud’s illiquidity ratio which 
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describes a relation between volume and price changes while market efficiency is 

proxied through predictability of price returns. The findings showed how market 

efficiency was more notable for liquid products (currencies), and the volatility for 

these assets was lower.  
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4 Theoretical Framework 

4.1 Liquidity Preference Theory   

The theory of liquidity preference is a concept described by John Maynard Keynes in 

1936. The theory suggests that investors demand a higher premium on medium to long-

term securities (Wells, 1995). The basis of this theory is that people prefer cash as it is 

the most liquid asset and which allows for the most flexibility. Wells (1995) explains 

how in principle, agents prefer to remain liquid and to accept fewer flexible 

alternatives “people have to be bribed”, i.e. receive some sort of compensation. 

Holders must be compensated for illiquid products relatively to its degree of liquidity.  

 

By studying the interest paid for different bonds, this theory becomes quite evident. 

To hold longer bonds, investors are compensated with a higher interest. This has of 

course partly to do with inflation, but that aside, holders should be compensated for 

the higher risk as the risk for default is less predictable the further into the future one 

sees. The economist Kayne defines liquidity as the ability to convert an asset quickly 

and fairly into a cash position. 

 

Kayne concretizes the theory in terms of three attributes that determine the demand for 

liquidity: 

 

1. Transactional motives - investors have a preference for liquidity to cover 

recurrent short-term obligations.  

2. Precautionary motive - investors prefer to quickly move into a cash position if 

unforeseen costs would arise. 

3. Speculative motive - if the compensation for an asset is low, investors are 

reluctant to tie up capital for fear of missing out on a superior investment 

opportunity in the future. 

4.2 Theory of asset demand 

The theory of asset demand explains an individual or a firm’s decision for allocating 

wealth. According to the theory, of Agarwal (2022), the demand for an asset is 

dependable on four components: 
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(1) Capital opportunities 

(2) Expected return 

(3) Risk relative to other assets 

(4) Liquidity relative to other assets 

 

Capital opportunities simply mean the wealth of an individual or firm. When this factor 

experiences an increase, the demand for financial assets also increases. The expected 

return is also correlated to the demand for an asset. According to this theory, a higher 

expected return results in a higher demand for the same asset. 

 

The third component is the risk of one asset relative to other assets. Consider an 

investment scenario with two assets, asset A and asset B. As the risk for asset A 

increases, the demand for asset A decreases relatively and thus increases the effective 

demand for asset B. The fourth and final component is related to liquidity relative to 

other assets. This theory incorporates the liquidity preference theory stating that as 

liquidity for an asset increases, the demand for that same asset increases and vice versa. 

4.3 Explanatory approach  

Elman et al. (2020) describe the exploratory approach as a means of investigating 

existing literature and other sources in an attempt to discover something new. The 

approach is quite general and abstract, with many possible applications. The two most 

common scenarios in which this approach is used as a tool is; (1) if a subject or topic 

has not previously been studied, and (2) if research for a given subject exists but is 

studied to form new hypotheses or ideas.   

4.4 Four Central Moments of Distribution 

Griffiths et al. (2017) state that there are four essential moments that help describe 

distributions and their shape. There is the moment of the mean (Equation 3, Appendix), 

which indicates the average distribution. The arithmetic mean is the most commonly 

used measure, but it is not the most accurate one since it does not take into account 

compounding. Hence, in finance, the geometric mean is used because it includes the 

compounding. The second moment is the variance, which calculates the total deviation 
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from the mean. In other words, the spread of values. The square root of the variance 

gives the standard deviation. In finance, this is referred to as volatility, which is usually 

referred to as risk (Equation 4, Appendix). Volatility represents fluctuation moments 

and measures their magnitude.  

 

Moment number three is the skewness (Equation 5, Appendix). It is a measure of the 

distribution asymmetry and how it varies from the normal distribution. The normal 

distribution has a skewness value of zero. If the skewness value is larger than zero, 

e.g. positive, it indicates that the mass is located to the right of the normal distribution. 

If the mass is located on the right of the normal distribution the skewness value is 

negative. Skewness focuses on the extremes of the data instead of the averages. In 

finance, a negative skewness of the distribution would indicate a few large losses and 

frequent small gains. A positive skewness would indicate a few large gains and 

frequent small losses. Lastly, there is the kurtosis (Equation 6, Appendix), which is a 

measure that describes the distribution by measuring extreme values in the tales. A 

low kurtosis value indicates that the majority of values are close to the mean, and the 

opposite for a high kurtosis value. Similar to skewness, all measures of kurtosis are 

compared to the normal distribution. The normal distribution is called the mesokurtic 

distribution and has a kurtosis of zero. A positive kurtosis value is called leptokurtic 

and a negative kurtosis is called platykurtic. In the context of finance, a low kurtosis 

value would indicate that historical returns were even. A high kurtosis value indicates 

that the historical returns were extreme, positive, or negative. Similar to volatility, a 

high kurtosis value represents risk and is referred to as kurtosis risk. 

4.5 Sharpe Ratio 

The Sharpe ratio (Equation 8, Appendix) is a well-known and often used financial 

metric. Developed and named after William F. Sharpe in 1966 (Bernstein et al. 1998). 

Sharpe originally developed the ratio to evaluate the performance of mutual funds and 

named it the metric reward-to-variability ratio. The ratio holds one main assumption 

which is that returns are normally distributed (Bernstein et al. 1998), this assumption 

also serves as one of the greatest arguments against the ratio. Practically, the ratio 

functions as a risk-adjusted return predictor. More specifically, it measures the 
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historical arithmetic mean of the return of an asset, less the risk-free rate, divided by 

the asset’s risk, proxied as volatility.  

4.6 CAPM, Beta, and Jensen’s Alpha 

The capital asset pricing model whose abbreviation is CAPM (Equation 10, 

Appendix), was developed by William Sharpe, Jan Mossin, John Lintner, and Jack 

Treyor. The model tries to answer one of the most elementary questions in economic 

and financial research, how risk should affect the expected return of an asset or 

portfolio (Perold, 2004). The model explains the relationship between systematic risk 

and the expected return of assets. Systematic risk in the world of economics is the 

market risk and thus opposite to idiosyncratic risk. The risk factor which is part of the 

capital asset pricing model is proxied using Beta (Equation 9, Appendix). Beta 

explains the volatility between an individual asset or security against a reference index, 

often a market portfolio.  

 

Jensen’s Alpha (Equation 11, Appendix) was introduced by Michael Jensen in 1968. 

It is a measurement used to explain risk-adjusted return, (Phuoc, 2018). Under the 

assumption that the capital asset pricing model is correct, Jensen’s alpha explains the 

excess return that can be expected from security or asset above or under CAPM. A 

negative alpha signals that the security is expected to underperform the chosen 

benchmark index adjusted to its volatility (or risk) while a positive alpha would signal 

the contrary, (Phuoc, 2018). 

4.7 Confidence Interval 

The concept of the confidence interval was first introduced in a paper published in 

1937 by Jerzy Neyman (Hazra, 2017). A confidence interval (Equation 12, Appendix) 

can be seen as a range of values, calculated from sample observations, that contains 

the true population value with a chosen degree of uncertainty. However, it only 

provides an estimated interval from the particular sample and does not necessarily 

include the true value. Thus, a confidence level is used, most commonly 95%. The 

level used is selected by the user and is independent of the characteristics of the sample 

and population. The choice of the confidence interval of 95% would imply that if the 

estimation would be repeated over and over again with random samples from the same 
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population, then 95% of the estimated intervals would be expected to have the true 

value. Confidence intervals can be one or two-sided. Two-sided confidence intervals 

bracket the population parameter and contain a lower and upper bound, while a one-

sided confidence interval provides only an upper or a lower to its magnitude.  
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5 Methodology 

5.1 Approach 

This paper seeks to answer three research questions. Research Question (1) and (3) 

shares the attributes of being of a qualitative nature, while Research Question (2) is of 

a quantitative nature.  

 

Slevitch (2011) unfolds the fundamental background of the two different research 

approaches. A quantitative approach aims to measure and analyze causal relationships 

among a given phenomenon. This approach has a realist orientation and stems from a 

philosophical idea of one objective truth achieved through the help of statistics, 

mathematics, and data to create an objective and generalizability viewpoint.  

 

The qualitative approach resides on the other side of the spectrum and is based on 

interpretivism, which has its origins within idealistic outlooks (Slevitch, 2011). 

Idealism captures the idea of claiming that reality is dependable and that there is no 

single objective reality, but multiple ones, resulting in the view being intersubjective. 

This method is used by utilizing existing literature, descriptive research, interviews, 

and observations (Slevitch, 2011). To answer Research Questions (1) and (3), for 

which the qualitative approach is used, no new data is to be collected. Instead, existing 

information in manifold shapes and forms (esp. literature and existing data) will be 

reviewed, analyzed, and presented.  

5.2 Data Selection 

Regarding Research Question 2, all publicly traded real estate tokens available for 

second market trading were downloaded from Security token market 

(https://stomarket.com/). The tokens selected are residential real estate tokens issued 

by RealT (https://realt.co/), with underlying properties located in either Chicago or 

Detroit. The data was downloaded at the beginning of April 2022. Since the tokens are 

located in these two cities, two reference housing indexes were used for benchmarking. 

The selected housing indexes were S&P Case-Shiller MI-Detroit (DetroitHI) home 

price index and S&P Case-Shiller IL-Chicago (ChicagoHI) home price index (Federal 

Reserve Bank, 2022). The risk-free rate is the three months US treasury bill 
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(DGS3MO) (Federal Reserve Bank, 2022). The stock market indexes chosen are the 

S&P 500 Price return (SPX) and the S&P 500 total return (SPXTR) (Federal Reserve 

Bank, 2022). The list of chosen residential real estate tokens is presented in the 

appendixes.  

5.3 Data Wrangling and Analysis 

The real estate tokens were gathered from Security Token Market and later filtered 

based on their geographical locations. The data only contains tokens of which the 

underlying properties are located in the greater Chicago and greater Detroit/Michigan 

area. Note that the majority of the tokens were located in these areas, and only a 

handful of tokens had assets situated elsewhere. Additionally, of the tokens located in 

Detroit and Chicago, only 8% were located in Chicago. Subsequently, the vast 

majority of 92% were located in Detroit. After this process was done, using Excel, the 

return of each token was calculated with and without dividends/rental payments by 

taking an average market cap of each month. The average of each month yielded a 

fairer result as opposed to, for example, collecting the last month of trading for each 

month. This is attributable to the fact that the trading consistency varied heavily 

between different tokens. The returns, with and without token rental payments, were 

then market and equally weighted to the total market cap in order to create four 

different indexes.  

 

MWT - which is the market-weighted price return 

MWTTR - which is the market-weighted total return 

EWT - which is an equally weighted price return 

EWTTR - which is the equally weighted total return 

 

These indexes were then benchmarked against the home price indexes in 

Detroit/Michigan and Chicago. The home price indexes are based on a constant level 

of data for properties that have been transacted at least twice in the past, hence, no 

newly built properties are included in the indexes since there is no trading history for 

these. For a more accurate comparison, the average of each month was also applied to 

these indexes. The same logic also holds for the processing of data regarding the risk-

free rate as well as the S&P 500 price and total return.  
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6 Results 

6.1 Real Estate Token as a Financial Product  

 

Figure 4. Real estate token structure 

 

Real estate tokens stem from their underlying asset which is real estate, i.e. a property, 

that generates revenue through its tenants. The property can be industrial, commercial, 

or residential, depending on the type different regulations follow. The legal owner of 

the property is usually a holding company that is responsible for the overall 

management of the property. Property management, auditing, finding and managing 

tenants. The capital structure of the holding company varies depending on if they used 

debt, equity, or both to finance the property.  

 

Since fractionalization of land ownership is legally and technically impossible in many 

markets, the owner of the holding company needs to create an SPV in the form of a 

limited liability company (LLC). The SPV can hold a portion or all the shares of the 

holding company, e.g. the property. This enables fractionalization of ownership in the 
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SPV and these shares are then classified as securities. Thus, they have to follow the 

ruling legal and regulatory framework for securities in their specific market.  

 

The SPV, with help of a tokenization platform, later creates tokens on their chosen 

blockchain. The most commonly used is the Ethereum blockchain. A custodian holds 

the shares of the SPV and oversees the creation of tokens. Smart contracts are 

connected to the tokens, enabling transference of token ownership and other automated 

solutions such as the distribution of dividends or payments. The contract defines the 

tokens, where they can be classified as equity or debt tokens. An equity token would 

represent a share, i.e. ownership of the SPV which subsequently holds the deed to the 

underlying asset and thus right to dividends. A debt token is comparable to a bond, 

where the token owner would be compensated through a set interest presented in the 

smart contract. The token which represents the equity can be limited to solely price 

return but also own the right for dividends. The empirical characteristics presented 

below are equity tokens which hold the right of both price changes and dividends/rents. 

 

When the tokens are created, with their connected smart contracts, they are published 

on the blockchain. The ownership of the SPV is now fractionalized and digitally 

represented on the blockchain, where the owner of the SPV holds all tokens. A security 

token offering (STO) is initiated where the SPV owner decides the price for each token, 

minimum investment amount, and a required target amount. Investors are now able to 

declare interest in the tokens. When the required amount is fulfilled the investors 

receive their tokens and the transfer of ownership is published on the blockchain. At 

this stage, investors can sell their tokens on the secondary market and all transfers are 

published on the blockchain.  

 

Since the tokens and their smart contracts are blockchain-based, cryptocurrencies are 

used for transactions, dividend payments, interest, etc. Even the smart contract itself, 

most commonly used as ERC 777, is fueled by cryptocurrencies in order to function 

and execute its automated functions.  
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6.2 Empirical Characteristics  

 

Figure 5. Graph of the aggregated price returns over a one-year period. 

 

Figure 5 displays a graph of aggregated price returns for token price indexes and 

reference indexes. The selected time frame is one year, from March 2021 to March 

2022. The market-weighted token index (MWT) had the best performance with an 

aggregated one-year return of 21.56%. SPX was outperforming the equally weighted 

token index (EWT) up until February and later settled at 12.28%. The EWT had an 

aggregated one-year return of 14.46%. The Detroit housing index (DetroitHI) and the 

Chicago housing index (ChicagoHI), collected from the Case-Shiller index, lack two 

months of comparable data. Anyhow their aggregated return in January 2022 was 

11.15% for DetroitHI and 10.75% for ChicagoHI.  

 

 

Figure 6. Graph of the aggregated total returns over a one-year period. 
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Figure 6 displays aggregated total return and include indexes where dividends were 

reinvested each month, except for DetroitHI and ChicagoHI.  The market-weighted 

token total return (MWTTR) with a one-year aggregated return of 27.14% was the best 

performing index. Next in place was the equally weighted token total return (EWTTR) 

at 22.43%. The S&P 500 total return (SPXTR) experienced a sharp decline of an 

otherwise relatively stable growth after November 2021, as with SPX from figure 5. 

This trend has continued since then, declining further after February 2022 before 

landing on a one-year aggregated return of 13.88% 

 

Descriptive statistics – Token Indexes 

 MWT MWTTR EWT EWTTR 

Mean 0.0166 0.0204 0.0117 0.0172 

Median 0.0126 0.0168 0.0076 0.0140 

Standard Deviation 0.0234 0.0227 0.0234 0.0232 

Kurtosis 4.0154 3.9052 0.9877 0.5590 

Skewness 1.6697 1.6250 1.2199 1.0733 

Range 0.0897 0.0872 0.0773 0.0735 

Minimum -0.0118 -0.0077 -0.0143 -0.0079 

Maximum 0.0779 0.0795 0.0630 0.0656 

Count 12 12 12 12 

Table 1. Descriptive statistics of the constructed real estate token indexes. 

 

Table 1 presents descriptive statistics for the four constructed token indexes. All 

indexes had a high standard deviation in comparison to their mean, particularly MWT 

and EWT where no dividend was reinvested. All indexes had a positive kurtosis value, 

however, the market-weighted indexes (MWTTR & MWT) were leptokurtic and had 

a higher value than the equally weighted ones (EWT & EWTTR) that were mesokurtic. 

Furthermore, skewness was positive for all indexes. 
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Descriptive statistics – Reference Indexes 

 SPX SPXTR DetroitHI ChicagoHI 

Mean 0.0100 0.0112 0.0106 0.0103 

Median 0.0049 0.0056 0.0112 0.0102 

Standard Deviation 0.0262 0.0262 0.0023 0.0020 

Kurtosis -0.2098 -0.1868 -0.9051 -0.9738 

Skewness 0.4053 0.4011 -0.5311 -0.1729 

Range 0.0890 0.0893 0.0069 0.0063 

Minimum -0.0301 -0.0291 0.0069 0.0070 

Maximum 0.0589 0.0602 0.0138 0.0133 

Count 12 12 10 10 

Table 2. Descriptive statistics of selected reference indexes. 

 

Table 2 presents descriptive statistics for the four reference indexes used. SPX and 

SPXTR had a high standard deviation relative to their mean, while the housing indexes 

(DetroitHI & ChicagoHI) had a lower standard deviation relative to their mean. All 

reference indexes had a negative kurtosis value and were mesokurtic, however, the 

market indexes were closer to zero. Furthermore, market indexes had a positive 

skewness while the housing indexes had a negative.  

 

Sharpe Ratio 

 𝑹𝒑,𝒆
̅̅ ̅̅ ̅ 𝝈𝒑,𝒆 Sharpe Ratio 

MWT 0.0156 0.0238 0.6551 

MWTTR 0.0194 0.0230 0.8424 

EWT 0.0106 0.0235 0.4523 

EWTTR 0.0162 0.0232 0.6970 

SPX 0.0089 0.0270 0.3309 

SPXTR 0.0101 0.0270 0.3750 

DetroitHI 0.0101 0.0023 4.4215 

ChicagoHI 0.0101 0.0020 4.9976 

Table 3. Sharpe ratio, volatility, and arithmetic mean excess return for the constructed 

real estate token indexes as well as all reference indexes 

 

In Table 3 above arithmetic mean and volatility of excess return are presented for all 

indexes and used to calculate their Sharpe ratio. The two housing indexes (DetroitHI 

& ChicagoHI) had the highest Sharpe ratio and the market indexes (SPX & SPXTR) 
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had the lowest. Token indexes outperformed the market indexes but underperformed 

in regard to housing indexes.  

 

Beta & Jensen’s Alpha 

 
SPX SPXTR DetroitHI ChicagoHI 

 Beta Alpha Beta Alpha Beta Alpha Beta Alpha 

MWT 0.4199 0.0118 0.4184 0.0113 1.7091 0.0008 -4.0086 0.0584 

MWTTR 0.4073 0.0157 0.4060 0.0153 1.3727 0.0078 -4.1397 0.0633 

EWT 0.2536 0.0084 0.2538 0.0080 -0.9417 0.0210 -5.7353 0.0692 

EWTTR 0.2430 0.0140 0.2434 0.0137 -1.4657 0.0318 -5.9354 0.0767 

Table 4. Beta and Jensen’s Alpha for the constructed real estate token indexes 

benchmarked against the selected reference indexes. 

 

In Table 4 Beta and Jensen’s Alpha are presented for all the token indexes, with 

reference indexes SPX, SPXTR, DetroitHI, and ChicagoHI. Jensen’s Alpha is positive 

for all the token indexes, however, looking at Table 5 where the confidence interval is 

presented it is evident that the significance is low. Only MWTTR with reference 

indexes SPX and SPXTR gives a positive Jensen’s Alpha in the lower and upper 

confidence interval. The confidence interval for the remaining indexes consists of both 

negative and positive values.  

 

Beta is negative for all token indexes with reference index ChicagoHI. Furthermore, 

the reference index DetroitHI gives a negative Beta for equally weighted indexes 

(EWT & EWTTR) and a positive for market-weighted ones (MWT & MWTTR). 

However, Table 6 shows the confidence interval for Beta, which contains negative and 

positive values for all token and reference indexes. Hence, there is a low significance 

for the Beta values. 
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95% Confidence Interval - Alpha 

 
SPX SPXTR DetroitHI ChicagoHI 

 Lower Upper Lower Upper Lower Upper Lower Upper 

MWT -0.0031 0.0267 -0.0038 0.0265 -0.0919 0.0935 -0.0417 0.1585 

MWTTR 0.0013 0.0301 0.0013 0.0301 -0.0824 0.0980 -0.0330 0.1596 

EWT -0.0077 0.0244 -0.0082 0.0243 -0.0739 0.1159 -0.0266 0.1650 

EWTTR -0.0019 0.0299 -0.0024 0.0298 -0.0617 0.1252 -0.0170 0.1704 

Table 5. Alpha confidence interval for the constructed real estate token indexes. 

 

Confidence interval 95% – Beta 

 
SPX SPXTR DetroitHI ChicagoHI 

 Lower Upper Lower Upper Lower Upper Lower Upper 

MWT -0.1253 0.9651 -0.1273 0.9640 -7.2671 10.6852 -13.7830 5.7659 

MWTTR -0.1196 0.9341 -0.1196 0.9341 -7.3625 10.1078 -13.5444 5.2651 

EWT -0.3325 0.8398 -0.3322 0.8397 -10.1302 8.2469 -15.0938 3.6233 

EWTTR -0.3378 0.8239 -0.3373 0.8240 -10.5129 7.5814 -15.0891 3.2183 

Table 6. Beta confidence interval for the constructed real estate token indexes. 

6.3 Market liquidity effects   

Nijland and Veuger (2019) argue that real estate can be identified through two main 

characteristics which are heterogeneity and immobility. These two factors partly serve 

as the reason for why the asset class is so heavily associated with illiquidity. This 

illiquidity is now started to get challenged with real estate tokens which is a new 

financial product with features opting to increase liquidity. Jeong and Lau (2020), 

Kanen (2019), and Benedetti et al. (2019) mention liquidity as one of the main 

financial attributes which would increase following real estate tokenization. Gupta et 

al. (2020) base this on the fact that there has not been a widespread offering of single-

asset vehicles available for retail investors to trade prior to real estate tokenization. 

The most comparable financial products would most likely be public real estate 

investment trusts. However, they have a few drawbacks such as the fact that performed 

on average worse than private REITs, generally trade on a premium against their net 

asset value but most importantly that there are only a few single-asset vehicle real 

estate investment trusts (Gupta et al. 2020). Chavan and Patel (2021) attribute factors 

such as the flexibility and functionality of tokens to the smart contracts, Ethereum 

blockchain platform, and more specifically the ERC 777 standard which allows for the 
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tokens to be traded on several secondary platforms and thus experience a possibility 

for increased liquidity.  

 

In accordance with the exploratory research approach, three main implications 

associated with an increase in liquidity were identified through a literature review. 

These characteristics described below have been previously identified and observed as 

a function of an increase in market liquidity. In this study, the hypothetical increase in 

liquidity is a prerequisite that stems from how real estate tokens are structured as a 

financial product. Allowing for secondary market trading their intended aim and 

through historical returns in obedience to the second research question. 

 

(1) Liquidity and Transparency  

Transparency can be measured as a degree of which information that would influence 

the price of an asset is accessible and publicized. Liquidity seems to set off a turnover 

effect which affects the market transparency in a positive way offering more data for 

comparison.  

 

(2) Liquidity and Asset Pricing  

Liquidity and asset pricing is also a relationship that has been observed. Studies show 

how illiquid products on both the equity and debt capital markets are traded at a 

premium. 

 

(3) Liquidity and Market Efficiency  

Market efficiency is, compared to asset pricing and transparency, more abstract with 

many different ways to proxy. Several studies have shown that an increase in liquidity 

improve the overall market efficiency, often proxied as return predictability.  
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7 Discussion  

7.1 Structure of Real Estate Tokens 

The first research question in this paper aims to answer how real estate tokens are 

structured as a financial product. To be able to answer this question the explanatory 

approach was applied. Several scientific articles and papers were analyzed in order to 

create a generalized framework of the financial structure of the real estate tokens.  

 

Starting from the ground up, quite literally, real estate tokens stem from their 

underlying asset which is real estate. Depending on the usage of the land, real estate 

can be divided into three classes which are residential, commercial and industrial. The 

dataset represented in this thesis only includes residential real estate tokens. On that 

note, it is worth mentioning that there is political debate surrounding residential real 

estate investments and housing. For example, on the 8th of April, 2021, Canada’s 

government banned foreign homebuyers for two years in an effort to cool their housing 

market (BBC, 2021). Furthermore, there was a big political debate regarding market 

rents in Sweden in the summer of 2021 that led to a passing declaration of no 

confidence against the sitting Prime Minister. The political climate in markets may 

lead to further uncertainty regarding regulation and legalization that may affect real 

estate tokens directly or indirectly.  

 

However, as mentioned by Gupta et al. (2020), Baum (2020) and Benedetti et al. 

(2019) the real estate market has been dominated by large scale investors because of 

the high entry barriers. Tokenization and fractionalization of real estate would 

democratize access for small investors. Also, the tokens structure has the potential to 

make it easier and cheaper for real estate owners to raise capital and initiate 

renovations. 

 

Authors like Baum (2020), Gupta et al. (2020) and Benedetti et al. (2019) state that 

many markets lack the legal and technical framework for fractionalization of 

ownership of land. In order to solve this blockchain technology is used to issue tokens 

representing a financial instrument that invests in real estate. Thus, in order to 

fractionalize the ownership, an intermediate entity is needed. This intermediate entity 



 

40 

 

is called a special purpose vehicle (SPV) and takes the form of a limited liability 

company. As described by Benedetti et al. (2019), the SPV can represent a portion or 

all of the ownership of the holding company, e.g. the property, and have the option to 

tokenize all or a portion of its shares. The financial structure of the holding company 

also has the possibility to vary, depending on if debt or equity was used to acquire the 

property. With these two factors in account, there is a possibility for confusion 

regarding what the tokens actually represent, with respect to investors. When looking 

at STOs and tokens, it is easy to assume that the market capitalization represents the 

100% equity value of the property which is not always the case. Debt in the underlying 

asset, e.g. the property, also has an effect on cash flows and consequently dividends 

for investors.  

 

In the case where the token represents ownership in the SPV and rights to dividends, 

it is called an equity token and is comparable to an ordinary share. There are also debt 

tokens that are equivalent to bonds where the token holder is paid a set interest. Either 

way, as mentioned by Gupta et al. (2020) and Benedetti et al. (2019), it follows the 

characteristics of a security and is regulated accordingly. This means, in the US, that 

the Securities and Exchange Commission and other governmental authorities have 

regulatory authority. Therefore, firms, e.g. the SPV, that are issuing security tokens 

need to ensure they have correct permissions and are following requirements and rules. 

The fact that real estate tokens are classified as securities, in most markets, are 

beneficial because their underlying structure can follow already established regulatory 

frameworks. Consequently, this attributes security and confidence in the real estate 

token market for all actors involved. Issuers of tokens know what rules to follow and 

it elevates regulatory uncertainties. Investors of tokens can be assured that their 

investments are secure and legally binding. Lastly, regulators have a working 

framework that can be used.  

 

Further on that point, in the US, only accredited investors are able to invest in real 

estate tokens (Benedetti et al., 2019). According to the SEC, issuers of unregistered 

securities can only sell to accredited investors who are considered financially 

sophisticated and can bear the risks associated with the investment. The criteria for 

becoming an accredited investor are based on net worth, income, asset size, 

professional experience or governance status. Even though the regulations limit the 
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pool of investors in the US, tokenization enables access to international investors who 

do not need to follow the same criteria.  

 

As described by Benedetti et al. (2019) tokens are blockchain based, which comes with 

numerous benefits, such as secure record keeping, automated payments through smart 

contracts, a secondary market for trading and much more. Gupta et al. (2019) states 

that the most commonly used blockchain utilized by the tokenization platforms are 

Ethereum. The tokens and their contracts follow the structure of the ERC 777 standard 

which according to Gupta et al. (2020) ensures that the majority of all digital wallets 

accept the tokens and thus enable trading on several different secondary markets. 

Tokens are traded with the help of the blockchain and cryptocurrencies, even dividends 

and interest payments are done through cryptocurrencies. According to Konashevych 

(2020), cryptocurrencies derive their value from the network infrastructure and the 

immutability of the ledger, e.g. the quality of the blockchain. Further tokens, such as 

real estate tokens, derive their value from the underlying asset that it represents, e.g. 

the property. Even though real estate tokens are classified as securities and follow the 

correct regulations accordingly they are blockchain based. Thus, the tokens as well as 

the token holders are exposed to risks and uncertainties connected to their specific 

blockchain and the cryptocurrencies they use. Blockchain technology faces limitations 

and challenges, technical as well as legal, as stated by authors like Swan (2015), 

Abdolee et al. (2019), Anascavage and Davis (2018) and di Carlo et al. (2018).  Hence, 

it may not be accurate to say that the value of tokens is solely derived from the 

underlying asset, but are also directly or indirectly linked to the underlying technology.  

7.2 Empirical Characteristics   

The second research question that this paper aims to answer is how real estate tokens 

have performed against the S&P 500 market indices and the Chicago and Detroit home 

price indexes. The first step was to download the trading history for residential real 

estate tokens of which underlying properties were situated in Chicago and Detroit. The 

majority of all residential tokens to start with were situated in these locations and one 

plausible explanation for this is the fact that many properties located in the 

geographical location benefit from government subsidized rents, subsequently leading 

to safer cash flows. A total of 150 tokens were selected with their secondary market 
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trading and the issuance of the tokens varied heavily. Because tokens are a new 

financial product, the number of tokens has increased dramatically since it initially 

launched. As a comparison, the total market capitalization in our data set for the first 

month of comparison in March 2021 was 1,359,975 USD compared to 24,445,427 

USD in March 2022, an increase of over 1,690%. Similarly, the number of tokens 

which traded in March 2021 totaled 7 compared to March 2022 when a total of 150 

were available for secondary market trading.  

 

The aggregated return was measured over the one-year period March 2021 to March 

2022. The results indicate that the best performing index, in terms of total return, was 

MWTTR at 27.14% and next in place was EWTTR at 22.43%. Comparing the 

descriptive statistics for both indexes it was evidently noticeably that the market 

weighted index had a larger positive skewness value and a noticeably larger kurtosis 

value than the equally weighted index. The difference in skewness would imply that 

the market weighted index mean is larger than its median compared to the weighted 

index. Consequently, the kurtosis values for the market weighted index were positively 

larger than the equally weighted index, indicating more outspread outliners implying 

that the historical returns were more extreme for the market weighted index. The same 

pattern in terms of aggregated return, skewness and kurtosis value holds true for the 

price return indexes MWT and EWT where no dividends were reinvested. Thus, one 

can conclude that tokens with a higher market cap performed better than tokens with 

a smaller market cap.  

 

For indexes that have generally experienced a positive growth, reinvestments of 

dividends will positively affect the aggregated returns. MWT had an aggregated return 

of 21.56%, which is a difference of 5.58 percentage points compared to MWTTR. 

EWT had an aggregated return of 14.46%, which is a difference of 7.79 percentage 

points compared to EWTTR. Furthermore, the total aggregated return of MWT was 

similar to EWTTR providing more evidence that tokens with a higher market cap 

performed better.  

 

The standard deviation for all indexes was high in relation to their mean. In a financial 

context, this implies a large volatility, suggesting a higher risk. For the analysis of risk 

adjusted return, it was again noted that the standard deviation for the token indexes 
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was high in reference to their expected return. This holds additionally true for all 

reference indexes except for the housing indexes during the one-year period. The best 

performing token index in terms of Sharpe ratio was the MWTTR which had a Sharpe 

Ratio of 0.8424. Sharpe ratio is a measure of expected return per one unit of risk. 

Comparing token indexes to SPX, SPXTR and the housing indexes one potential 

explanation for the higher Sharpe ratio for tokens indexes could be that it derives its 

value from the underlying properties and thereupon the housing market.  

 

The token indexes had a positive alpha for all reference indexes implying an expected 

excess return. However, taking the confidence interval into consideration one can see 

that the significance is low. Only the MWTTR’s alpha with reference indexes SPX 

and SPXTR provide a positive Jensen’s Alpha in the lower and upper confidence 

interval. Indicating, in accordance with the descriptive statistics as well as Sharpe ratio, 

that the MWTTR outperform the SPX and SPXTR indexes. However, all the other 

indexes and reference indexes had both positive and negative values in their 

confidence interval, suggesting that the significance is low.  

 

Regarding beta, it was noted that all token indexes were positive in relation to the SPX 

and the SPXTR. Beta which explains the systematic risk or volatility can therefore be 

determined to be positively correlated. The confidence interval for all indexes and 

reference indexes contained positive and negative values, hence, the beta values have 

a low significance. Noteworthy however is that the market weighted indexes had a 

higher beta for all reference indexes. In particular for the Detroit housing reference 

index, the market weighted tokens indexes were positive while the equally weighted 

token indexes were negative. This might stem from the fact that 92% of all real estate 

tokens had underlying properties in Detroit while only the residual of 8% were located 

in Chicago.  

7.3 Implications of a higher liquidity  

There are several ways to proxy liquidity as previously explained. Some of the most 

common benchmarks are total volume traded and volume traded in relation to total 

volume. Basel Banking Committee (2014) gives a more in-depth description of the 

main parameters used which affect liquidity. These are tightness (bid-ask spread), 
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resilience (time to revert to equilibrium pricing after fluctuation, breadth (number of 

advancing / declining trades), depth (how heavily a large transaction increases the 

price movement), and immediacy (time for a transaction to take place). 

 

There are several well documented spillover effects and conjunctions to liquidity 

including asset pricing, transparency and market efficiency.  Liquidity also seems to 

have a direct effect on a firm’s capital structure as well as the cost of capital raising 

(Sibilkov, 2009), (Subrahmanyam, 2009), (Dumitrescu, 2010), (Amihud et al. 2013). 

Through the exploratory approach, a wide range of literature was subject to research 

in an attempt to find a common thread between liquidity and other financial factors. 

Since liquidity as a financial concept, however one wishes to define it, is one of the 

key pillars of finance, it is difficult to find a financial variable that is not affected by 

liquidity. Nevertheless, the presented conjunctions seem to be well researched in many 

different fields of finance and applicable to real estate tokenization. Considering the 

structure of real estate tokens, there are many factors that will allow for a possible 

increase in liquidity. Benedetti et al. (2019) accredit this to two main factors, the 

fractionalization which opens up for a pool of global retail investors as well as 

secondary market trading. 

 

Comparing real estate tokens to other products on the market, it is evident that the 

supply is limited. The most comparable product would most likely be real estate 

investment trusts. But as mentioned, (Gupta et al. 2020), it is uncommon to have single 

asset real estate investment trusts. They also have a few historical disadvantages such 

as lower return for public REITs compared to private ones. REITs additionally limit 

retail investors to a specific product which is managed by the asset managers, real 

estate token investors on the other hand have the possibility to tailor their desired real 

estate exposure (Gupta et al. 2020). Because real estate through tokenization in a sense 

now can be fractionalized and sold on worldwide exchanges, this could have a direct 

effect on the liquidity of real estate holistically. As Wells (1995) explains in the 

liquidity preference theory, investors require a higher premium on medium to long 

term securities as there is a risk an investor holds for not having the possibility to 

quickly convert an investment to a cash position. While real estate market liquidity, 

limited to tokens, could increase thanks to the ERC 777 Ethereum standard, real estate 

generally could also be subject to a boost as the orthodoxies of traditional market 
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players would be challenged by this product. The theory of asset demand explains 

components entities consider when allocating wealth. Two of those components are 

risk relative to other assets and liquidity relative to other assets. The theory states that 

if these elements were to improve, the capital exposure toward that specific investment 

segment would increase.  

 

Liquidity and transparency are one of the three selected implications of a higher 

liquidity. Transparency can be defined as to the degree of which information which 

would affect the asset pricing is available, (Dumitrescu, 2010). Wang et al. (2022), 

Benveniste et al. (2001) as well as Benedetti et al. (2019) have stated that the clear 

lack of transparency in the real estate industry leads to several issues including under 

and overvalued properties, price volatility and liquidity. Several examples have been 

provided to showcase how liquidity gives rise to increased transparency through more 

data points. Real estate tokens could additionally boost this through their structure 

which offers more information publicly. One concrete and clear example of this is 

Property DNA which is information about a subject property available to all parties 

involved and published on a blockchain (Benedetti et al. 2019). This information is 

updated and stored on the blockchain and topics could range from financial 

information, maintenance, current tenants, debt information, contracts and more. An 

increased visibility could yield more investor confidence and subsequently more 

capital inflow to the real estate sector (Glascock et al. 2018). One effect transparency 

seems to have on the market as explained by Wang et al. (2018), is how overlapping 

geographical locations for real estate investments are evident. While transparency 

typically is something that is requested within the industry, there are also intermediates 

who benefit and capitalize off a lack of transparency, Kanen (2019) and Christidis and 

Devetsikiotis (2016). Additionally, as explained by Makridakis and Christodoulou 

(2019), this is arguably the main objective that blockchain opts to solve - a technology 

that ensures trust amongst unknown actors with validated data.  

 

Liquidity and asset pricing are the second relationship observed. Subrahmanyam 

(2009) for example presented evidence for price premiums for illiquid products as well 

as that the law of one price is more likely to hold true for liquid markets. This falls in 

accordance with the liquidity preference theory. Lang et al. (2014) demonstrated this 

by studying real estate equities and concluded that the average return is lower for 
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illiquid products. Kanen (2019) discussed how products in shallow markets suffer from 

illiquidity discounts which could be as high as 50% of the actual fair value. Other 

researchers such as Benveniste et. al (2001) have found evidence for real estate 

illiquidity discounts of 12-22%. If real estate tokens would quickly gain popularity and 

thus lead to an increased liquidity, a price correction would most likely be expected. 

This would  most likely affect multiple actors in the real estate sphere. Benedetti et al. 

(2019) argue how banks fear that properties which are used as collateral might be 

overvalued and could negatively affect banks and other debt providers if a price 

correction were to take place. Of course, this would also hold true for any equity 

investors. 

  

Market efficiency is plausibly, out of the three selected conjunctions, the most difficult 

to measure and conceptualize. The word “efficient” is defined by Cambridge 

Dictionary (2022) as “working or operating in a way that gets the results you want 

without any waste”. Market efficiency on the other hand is described as how well 

market prices reflect all available information that would affect the price (Boyle and 

Ma, 2022). If a market is claimed as efficient, then no arbitrage opportunities should 

exist and the possibility to “beat the market”, i.e., achieve an excess market return is 

zero. This is attributable to that there in an efficient market are no over or undervalued 

investment opportunities. All in all, it is apparent that market efficiency is related to 

both transparency and asset pricing. Market efficiency itself is often proxied as return 

predictability. Accounting for increased liquidity, transparency and fair asset pricing, 

the market efficiency would improve as explained by Subrahmanyam (2009). Wei 

(2018), Ibikunle et al. (2012) and Deville and Riva (2007) and have illustrated the 

relationship of liquidity and market efficiency through different studies. Wie (2018) 

analyzed close to 500 different crypto currencies by measuring the relationship 

between liquidity, measured as illiquidity ratio and the market efficiency proxied as 

return predictability concluded that the market efficiency was significantly better for 

liquid cryptocurrencies. Again however, while market efficiency is something that 

theoretically is strived after, there are still many market actors that both leverage and 

exist because of a lack of transparency and arbitrage opportunities which might not 

welcome real estate tokenization as promptly as others. 

 

https://dictionary.cambridge.org/dictionary/english/result
https://dictionary.cambridge.org/dictionary/english/want
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While an increased liquidity as a consequence of real estate tokenization would 

possibly yield many positive outcomes, it would be naive not to highlight potential 

downsides. In conformity with the theory of asset demand, a higher liquidity would 

result in larger capital inflow. Subsequently, and as discussed by Subrahmanyam 

(2009) increased liquidity often makes it easier to raise capital. On top of that, real 

estate tokenization makes it possible for developers and real estate investors to raise 

capital from all over the world quickly and relatively inexpensively. This would 

arguably lead to a more diverse pool of investors and landlords with different types of 

investment strategies. Risager (2021) studied the 2018 rent strike in Hamilton, Ontario 

which was attributable to a rent increase for many tenants after a Canadian real estate 

investment trust (REIT) acquired properties in a working-class neighborhood. The real 

estate investment trust operates in accordance with a repositioning strategy which 

targets underperforming assets with the objective of increasing the net operating 

income, (Risager, 2021). According to the author, the trust acquires properties in 

middle-class income districts with working-class tenants to capitalize on the rent gap. 

Since Ontario is subject to a rent-controlled city, the REIT pursued the opportunity of 

refurbishing the properties and thus achieved a higher rental increase. As a 

consequence of this, many tenants were forced to move. If real estate tokenization 

could become a tool for similar investors with repositioning strategies is yet to be seen.  
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8 Conclusion  

8.1 Summary and conclusions  

In this thesis, we have researched the subject of real estate tokenization both 

empirically and theoretically. Through three research questions, we have investigated 

how real estate tokens are structured as a financial product, how it has performed 

benchmarked against chosen indices, and lastly discussed the potential implications of 

higher liquidity.   

 

The first research question regarding the financial structure of real estate tokens was 

answered using the exploratory approach. From existing literature, we found that 

although real estate tokens embody a new type of technology, the structure still 

resembles many similarities to existing products in traditional markets. The tokens are 

simply a blockchain-based digital representation of ownership of a limited liability 

company that owns real estate. This type of structure is already used in financial 

markets and there is a regulatory framework in place for it. What makes real estate 

tokens special is that they use blockchain technologies for the representation of 

ownership, recordkeeping, trading, and dividend payments.  

 

In order to answer the second research question regarding the performance of real 

estate tokens, empirical data was collected and analyzed. A total of 150 tokens were 

selected and used in order to create four different indexes which were benchmarked 

against the S&P 500 index as well as housing market indexes. Due to real estate tokens 

being a new financial product there was limited trading history which could skew the 

results. However, we found that only the market-weighted index with reinvested 

dividends outperformed the S&P 500 in terms of aggregated and risk-adjusted returns. 

Again, however, as the time time-frame was limited to one year and the results had a 

generally low significance, no broad conclusions should be drawn from this analysis. 

 

Most literature and market reports on tokenization highlight liquidity as one of the key 

theoretical advantages of real estate tokens. Secondary market trading, the 

incorporation of smart contracts, fractionalization of properties, and blockchain 

technology is often mentioned as the reason for this. For the last research question, 
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existing literature on well-known conjunctions to liquidity was studied. Three main 

implications were selected and discussed from the perspective of real estate 

tokenization and what results this could yield in the real estate market. The majority 

of existing literature views increased liquidity as something positive, which could 

imply increased transparency, market efficiency and fair asset pricing. However, this 

theoretical increase in liquidity could potentially result in a price-correction that would 

affect debt and equity investors, it could also affect the business of intermediates such 

as transaction advisors, lawyers and banks who capitalize on a lack of transparency.  

8.2 Further research 

In regards to the first research question, we suggest that further research should 

investigate the inner-workings of the smart contracts and the tokenization and trading 

process. Active smart contracts should be evaluated in terms of their performance, 

benefits and limitations. This could be done by interviewing the issuers of tokens and 

creators of the contracts, i.e. the tokenization platforms, and trying to gather 

information and data on active tokens and smart contracts and their overall 

development. Furthermore, the tokenization and trading process of tokens should be 

evaluated in terms of efficiency, security and usability. We suggest that this research 

considers multiple actors such as issuers, investors and regulators.  

 

During the time period for this article, we noticed that the number of issued real estate 

tokens and transactions are rapidly increasing. Hence, more and more data are created 

each day which will benefit further quantitative research greatly. Our suggestion is that 

future research should aim to analyze data over a longer time period. Also, the number 

of benchmark indexes should be increased and should include indexes that cover 

cryptocurrencies, security tokens, and lastly REITs. This could possibly provide more 

insight regarding whether the underlying asset or underlying technology is affecting 

the price of the tokens.  

 

Lastly, many advocates of tokenization as well as researchers predict an increase in 

liquidity. We recommend that future research should use the existing liquidity 

parameters and gather empirical data on whether or not tokens actually facilitated 

liquidity, and if so to what extent. 
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Appendix 

Mathematical and Financial Formulas 

____________________________________________________________________ 

Equation 1 - Return 

 

𝑅𝑡 =
(𝑃𝑡 − 𝑃𝑡−1)  +  𝐷𝑡

𝑃𝑡−1
 

 

𝑅𝑡 = Return 

𝑃𝑡 = Spot price at time t 

𝑃𝑡−1= Spot price at time t-1 

𝐷𝑡= Dividends  

t = Time 

____________________________________________________________________ 

Equation 2 - Portfolio Return  

 

𝑅𝑝,𝑡 =  ∑ 𝑅𝑖,𝑡𝑊𝑖 

𝑁

𝑖 = 1

  

 

𝑅𝑝,𝑡 = Portfolio return 

𝑅𝑖,𝑡 = Return of individual asset 

𝑊𝑖 = Weight of individual asset 

N = Number of assets 

____________________________________________________________________ 

Equation 3 - Arithmetic Return 

 

𝑅̅ =  
1

𝑇
∑ 𝑅𝑡  

𝑇

𝑡= 1

 

 

𝑅̅= Arithmetic return 

𝑅𝑡 = Return 

T = Number of periods 

____________________________________________________________________ 
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____________________________________________________________________ 

Equation 4 - Volatility 

 

𝜎 =  √
1

𝑇 − 1
∑(𝑅𝑡 − 𝑅̅)2

𝑇

𝑡=1

 

 

𝜎 = Volatility 

𝑅̅= Arithmetic return 

𝑅𝑡= Return 

T = Number of periods 

____________________________________________________________________ 

Equation 5 - Skewness 

 

S = 
∑ (𝑅𝑡−𝑅̅̅ ̅

)
3𝑇

𝑡=1

(𝑇−1)𝜎3  

 

S = Skewness 

𝜎 = Volatility 

𝑅̅= Arithmetic return 

𝑅𝑡= Return 

T = Number of periods 

____________________________________________________________________ 

Equation 6 - Kurtosis 

 

K =  
∑ (𝑅𝑡−𝑅̅̅ ̅

)
4𝑇

𝑡=1

(𝑇−1)𝜎4  

K = Kurtosis 

𝜎 = Volatility 

𝑅̅= Arithmetic return 

𝑅𝑡 = Return 

T = Number of periods 

____________________________________________________________________ 
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____________________________________________________________________ 

Equation 7 - Portfolio Excess Return 

 

𝑅𝑝,𝑒,𝑡 =  𝑅𝑝,𝑡 − 𝑅𝑓,𝑡 

 

𝑅𝑝,𝑒,𝑡= Portfolio excess return 

𝑅𝑝,𝑡= Portfolio return 

𝑅𝑓,𝑡= Risk-free rate 

____________________________________________________________________ 

Equation 8 - Sharpe Ratio 

 

S = 
𝑅𝑝,𝑒
̅̅ ̅̅ ̅̅ ̅̅

𝜎𝑝,𝑒
 

 

S = Sharpe ratio 

𝑅𝑝,𝑒
̅̅ ̅̅ ̅= Arithmetic portfolio excess return 

𝜎𝑝,𝑒 = Volatility of portfolio excess return 

____________________________________________________________________ 

Equation 9 - Beta 

 

𝛽 = 
1

𝑇−1
∑ (𝑅𝑝,𝑒,𝑡−𝑅𝑝,𝑒

̅̅ ̅̅ ̅̅ ̅̅
)(𝑅𝑚,𝑒,𝑡−𝑅𝑚,𝑒

̅̅ ̅̅ ̅̅ ̅̅ ̅
)𝑇

𝑡=1

𝜎𝑚,𝑒
2  

 

𝛽 = Beta 

𝑅𝑝,𝑒,𝑡= Portfolio excess return 

𝑅𝑝,𝑒
̅̅ ̅̅ ̅= Arithmetic portfolio excess return 

𝑅𝑚,𝑒,𝑡= Market excess return 

𝑅𝑚,𝑒
̅̅ ̅̅ ̅̅ = Arithmetic market excess return 

𝜎𝑚,𝑒 = Volatility of market excess return 

T = Number of periods 

____________________________________________________________________ 
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____________________________________________________________________ 

Equation 10 - CAPM 

 

𝐸(𝑅𝑝
̅̅̅̅ ) = 𝑅𝑓

̅̅ ̅ + 𝛽𝑅𝑚,𝑒
̅̅ ̅̅ ̅̅  

 

𝐸(𝑅𝑝
̅̅̅̅ ) = CAPM predicted arithmetic portfolio return 

𝛽 = Beta 

𝑅𝑓
̅̅ ̅= Arithmetic risk-free rate 

𝑅𝑚,𝑒
̅̅ ̅̅ ̅̅  = Arithmetic market excess return 

____________________________________________________________________ 

Equation 11 - Alpha 

 

𝛼 = 𝑅𝑝
̅̅̅̅ =  (𝑅𝑓

̅̅ ̅ − 𝛽𝑅𝑚,𝑒
̅̅ ̅̅ ̅̅ ) 

 

𝛼 = Alpha 

𝑅𝑝
̅̅̅̅ = Arithmetic portfolio return 

𝑅𝑓
̅̅ ̅= Arithmetic risk-free rate 

𝛽 = Beta 

𝑅𝑚,𝑒
̅̅ ̅̅ ̅̅ = Arithmetic market excess return 

____________________________________________________________________ 

Equation 12 - Confidence interval 

 

𝑃(𝑏𝑘 − 𝑡𝑐𝑠𝑒(𝑏𝑘) ≤ 𝛽𝑘 ≤ 𝑏𝑘 + 𝑡𝑐𝑠𝑒(𝑏𝑘)) = 1 − 𝛼 

 

𝛽
𝑘
 = True but unknown parameter 

𝑏𝑘 = Estimation of 𝛽
𝑘
  

se(𝑏𝑘) = Standard deviation of 𝑏𝑘 

𝑡𝑐  = Critical value following student’s t-distribution 

𝛼 = Probability 

____________________________________________________________________ 
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Selected real estate tokens 

Number of tokens per 

index 
Token 

Dividend/Rent per token 

($) 
# 

1 000 8531 Intervale StDetroit MI 482 5.58 1 

1 000 17616 Beland StDetroit MI 48234 6.27 2 

8 500 12747 Nashville StDetroit 6.06 3 

1 000 14263 Ohio StDetroit MI 48238 5.30 4 

1 400 18949 Fenmore StDetroit MI 4823 6.21 5 

1 000 20418 Andover StDetroit MI 4820 5.46 6 

1 300 14432 Wilshire DrDetroit MI482 6.28 7 

1 000 19154 Sherwood StDetroit MI482 5.46 8 

1 700 882-884 Pingree StDetroit MI 48 6.07 9 

1 200 15208 Bringard DrDetroit MI 482 6.35 10 

1 200 116 Monterey StHighland Park MI 5.80 11 

1 000 14215 Hampshire Token 5.45 12 

1 000 15841 Coram Token 6.00 13 

1 000 11758 Christy Token 6.54 14 

1 000 14839 Wisconsin Token 6.27 15 

1 000 14884 Ward Token 6.54 16 

1 000 15379 Patton Token 5.46 17 

1 000 12410 Hamburg Token 6.00 18 

1 000 15864 Eastburn Token 5.46 19 

1 600 7109 7111 Pilgrim St Detroit MI 6.02 20 

1 600 7430 Nett St Token 6.09 21 

1 700 5772 5774 Chalmers St Detroit M 6.10 22 

1 800 5278 5280 Drexel St Detroit MI 6.23 23 

16 000 1521 1523 Drake Token 5.14 24 

1 100 19191 Bradford Token 7.42 25 

1 100 10003 Pinehurst Token 6.00 26 

10 000 2318-2324 W Marquette Token 5.35 27 

1 800 893 895 W Philadelphia Token 5.94 28 

1 100 10021 Grayton Token 6.18 29 

1 200 15203 Park Grove Token 5.69 30 

8 200 738 742 E 87th Token 5.23 31 

1 000 13370 Wilshire Token 6.15 32 

6 000 14066 Santa Rosa Token 5.90 33 

7 800 1815 S Avers Ave Token 5.24 34 

1 300 11957 Olga St Token 5.52 35 

2 600 12405 Santa Rosa Token 5.61 36 

18 000 4852 4854 W Cortez Token 5.30 37 

1 100 12409 Whitehill St Token 5.65 38 

1 100 13606 Winthrop St Token 5.26 39 

1 100 19996 Joann Ave Token 5.31 40 

15 000 11078 Longview St Detroit MI To 5.80 41 

8 000 1542 Ridgeway Ave Chicago Token 5.38 42 

11 000 402 Kostner Ave Token 5.36 43 

14 000 10700 Whittier Ave Token 5.81 44 
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1 200 17500 Evergreen Rd Token 6.05 45 

1 700 15753 Hartwell St Token 5.86 46 

1 200 11653 Nottingham Rd Token 6.09 47 

1 200 19200 Strasburg St Token 5.69 48 

1 200 18983 Alcoy Ave Token 5.62 49 

1 200 14494 Chelsea Ave Detroit Token 5.49 50 

1 200 13045 Wade St Token 5.88 51 

1 200 10639 Stratman St Token 5.89 52 

1 200 9920 Bishop St Token 5.95 53 

1 200 9481 Wayburn St Token 5.95 54 

1 300 11300 Roxbury St Token 6.36 55 

5 500 5601 S.Wood St Chicago Token 5.45 56 

1 200 14229 Wilshire Dr Detroit Token 5.95 57 

1 200 18776 Sunderland Rd Detroit Tok 5.63 58 

1 200 17809 Charest St Detroit Token 5.90 59 

1 200 14882 Troester St Detroit Token 5.79 60 

1 200 14825 Wilfried St Detroit Token 5.63 61 

1 200 11078 Wayburn St Detroit Token 5.49 62 

1 200 15860 Hartwell St Detroit Token 5.78 63 

1 200 11201 College St Detroit Token 6.07 64 

1 200 19333 Moenart St Detroit Token 5.71 65 

1 200 8181 Bliss St Detroit Token 6.75 66 

1 200 15350 Greydale St Detroit Token 5.67 67 

1 100 15373 Parkside St Detroit Token 5.83 68 

1 300 14231 Strathmoor St Detroit Tok 6.28 69 

11 000 1115 South Troy St Chicago Toke 5.45 70 

1 100 19218 Houghton St Detroit Token 0.00 71 

1 200 9465 Beaconsfield St Token 5.91 72 

1 200 19136 Tracey St Token 5.62 73 

1 200 19020 Rosemont Ave Token 5.90 74 

1 300 18273 Montevista St Token 5.74 75 

1 300 15095 Hartwell St Token 5.66 76 

1 300 18466 Fielding St Detroit Token 5.78 77 

1 300 15770 Prest St Detroit Token 6.15 78 

8 000 1244 S.Avers St Chicago Token 3.91 79 

1 300 19596 Goulburn S Detroit Token 5.24 80 

1 200 18481 Westphalia St Detroit Tok 5.57 81 

1 200 15039 Ward Ave Detroit Token 5.49 82 

1 200 19311 Keystone St Detroit Token 5.54 83 

1 200 4680 Buckingham Ave Detroit Tok 5.33 84 

1 800 4061 Grand St Token 5.86 85 

1 200 19163 Mitchell St Detroit Token 5.74 86 

1 200 19201 Westphalia St Detroit Tok 5.46 87 

1 200 9717 Everts St Detroit Token 5.24 88 

1 200 15796 Hartwell St Detroit Token 5.69 89 

1 200 17813 Bradford St Detroit Token 5.56 90 

1 200 4380 Beaconsfield St Detroit To 5.71 91 

1 200 13895 Saratoga St Detroit Token 6.08 92 
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1 200 14078 Carlisle St Detroit Token 5.62 93 

1 200 14319 Rosemary St Detroit Token 5.28 94 

1 300 15777 Ardmore St Token 4.89 95 

1 300 13116 Kilbourne Ave Token 5.53 96 

1 800 13114 Glenfield Ave Detroit Tok 6.28 97 

1 300 15778 Manor St Detroit Token 7.17 98 

1 300 10604 Somerset Ave Detroit Toke 6.20 99 

1 300 9133 Devonshire Rd Token 6.45 100 

1 300 6923 Greenview Ave Detroit Toke 5.72 101 

1 300 13991 Warwick ST Detroit Token 4.59 102 

1 300 18433 Faust Ave Detroit Token 5.41 103 

1 300 10974 Worden St Token 6.18 104 

1 300 12334 Lansdowne Street Detroit 6.32 105 

1 300 3432 Harding Street Detroit Tok 5.83 106 

1 300 9169 Boleyn St Detroit Token 6.48 107 

1 300 10616 McKinney St Detroit Token 5.75 108 

1 400 9309 Courville St Detroit Token 6.09 109 

1 300 10612 Somerset Ave Detroit Toke 5.46 110 

1 400 9166 Devonshire RD Token 6.80 111 

1 300 10084 Grayton St Token 5.67 112 

1 300 9165 Kensington Ave Token 6.82 113 

1 300 15048 Freeland ST Token 5.72 114 

1 200 15634 Liberal St Token 6.47 115 

1 100 18900 Mansfield St Token 5.78 116 

1 400 18276 Appoline St Token 6.35 117 

1 400 25097 Andover Dr Token 5.96 118 

4 000 8342 Schaefer Hwy Token 6.49 119 

4 000 10024 28 Appoline St Token 16.45 120 

1 000 9943 Marlowe St Token 8.22 121 

750 5942 Audubon Rd Token 9.64 122 

1 000 20200 Lesure St Token 7.21 123 

3 800 16200 Fullerton Ave Token 21.82 124 

1 000 9336 Patton St Token 6.52 125 

11 800 16767 Greenfield RdDetroit MI 4 5.58 126 

13 800 3747 Scovel PlDetroit MI 48208 1.44 127 

2 100 19268 Eureka StDetroit MI 48234 5.48 128 

1 100 3323 Waverly StDetroit MI 48238 5.50 129 

17 000 13245 Monica StDetroit MI 48238 5.65 130 

12 500 7337 S Yale AveChicago IL 60621 4.80 131 

12 000 11750 Morang AveDetroit MI 4822 5.69 132 

2 200 9135 Yorkshire RdDetroit MI 482 5.53 133 

1 100 4000 Taylor StDetroit MI 48204 5.71 134 

7 000 2626-2638 Wreford StDetroit MI 5.86 135 

9 500 8017-8019 S Paulina StChicago I 4.38 136 

1 300 12730 Wade StDetroit MI 48213 5.40 137 

1 900 5517-5519 Elmhurst StDetroit MI 5.94 138 

19 000 20160 Conant StDetroit MI 48234 6.04 139 

1 700 2661-2663 Cortland StDetroit MI 5.79 140 
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3 000 5846 Crane StDetroit MI 48223 5.82 141 

1 300 12779 Strathmoor StDetroit MI 4 6.23 142 

1 000 18668 St Louis StDetroit MI 482 6.00 143 

1 500 19144 Riopelle StHighland Park 5.96 144 

6 000 9171 Whittier AveDetroit MI 482 5.79 145 

1 000 20039 Bloom StDetroit MI 48234 5.58 146 

1 100 19962 Waltham StDetroit MI 4820 5.95 147 

6 500 13041 Hayes StDetroit MI 48205 6.06 148 

6 000 8366 Schaefer HwyDetroit MI 482 5.98 149 

3 500 2950-2952 Monterey StDetroit MI 5.85 150 
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