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After the emergence of initial coin offerings (ICOs) and the cryptocurrency boom in 
2017, research articles on ICOs have emerged. In an ICO, a company or a project entity 
creates new cryptocurrency tokens and sells them publicly to investors. The 
underpricing phenomenon in the context of IPOs has been a widely studied subject, and 
researchers have recently tried to find the determinants of also underpricing in the ICO 
market. Despite a vast amount of research, the studies lack analysis of ICOs that have 
an exchange as an intermediary in the issue, so-called initial exchange offerings (IEOs). 
This paper aims to fill this gap by providing an empirical analysis of initial coin offerings 
and the effect of the intermediary exchange on the underpricing of ICOs. 
 
This thesis gathers information on 6,970 ICOs from August 2015 to February 2021 using 
several ICO aggregator websites and sources that collect cryptocurrency trading data. 
By utilizing empirical methods commonly used in financial economics and underpricing 
research, this paper contributes to the existing literature by shedding light on the role 
of the intermediary exchange in initial coin offerings and bringing corroborative 
empirical evidence on the underpricing effect in the cryptocurrency world and its 
determinants. 
 
The findings of this study include three main themes. First, the results suggest that 
underpricing is present in both traditional ICOs and initial exchange offerings. These 
findings can be explained by information asymmetry and behavioural theories. Second, 
the paper finds that the presence of an intermediary exchange seems not to affect the 
underpricing of the issue. As the article fails to find significant results on the 
underpricing effect of the intermediary, further conclusions cannot be drawn about the 
exchange’s role in an ICO from the underpricing analyses. Third, the results of a separate 
analysis of the IEO subsample suggest that the reputation of an exchange positively 
affects the success and liquidity of the offering. Furthermore, the underpricing effect in 
the sample is higher when the intermediary is more reputable, implying that exchanges 
have a role of a marketeer in the process.  
 
As in all empirical papers on ICOs, the data includes several pitfalls and lowers the level 
of generalisability of the results. Thus, the results should be interpreted locally for the 
final sample, leaving room for future research. Overall, the paper adds to the growing 
body of research on initial coin offerings and initial exchange offerings and offers 
excellent foundations for future research. 

Keywords: Initial Coin Offering (ICO), Initial Exchange Offering (IEO), token sale, 
public sale, cryptocurrency, tokenization, crowdfunding, Initial Public Offering (IPO), 
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1 GENERAL INTRODUCTION 

An initial coin offering (ICO; also known as token sale, crowdsale, token generation 

event, or token distribution event) is a new form of crowdfunding by which a company 

or individual raises funds by issuing venture-related tokens. The issuer creates its own 

cryptocurrency1 using distributed ledger technology2 (DLT, often referred to as 

blockchain technology) and sells these so-called tokens publicly to investors. In this 

process, a company or entrepreneur does not need to use traditional debt or equity 

financing to raise new capital. After the issuance of tokens, investors can trade them on 

the secondary market through cryptocurrency exchanges.  

One notable advantage of raising capital through a traditional ICO is that it removes 

intermediaries typically present in financial markets. In an ICO, a company issues tokens 

directly to investors, whereas, in an initial public offering (IPO), shares are issued 

through an underwriter, typically an investment bank. Even though removing 

intermediaries has been one argument favouring ICOs, the market of traditional initial 

coin offerings has slowed down recently. A new type of ICO, which uses an exchange as 

an intermediary in the transaction, has gained a foothold. This new type of ICO is called 

an initial exchange offering (IEO). In an IEO, tokens are issued through a cryptocurrency 

exchange instead of distributed directly to investors. In this paper, the term initial coin 

offering (ICO) is used broadly to refer to both ICOs without an exchange as an 

intermediary (traditional ICOs) and ICOs with an exchange as an intermediary (IEOs). 

Companies that issue tokens in traditional ICOs and IEOs are usually early-stage private 

technology companies operating in the blockchain technology sector. According to 

Eghbal (2016), open-source projects in particular benefit from this new crowdfunding 

phenomenon, as financing open-source activities has previously been challenging and 

even impossible. Even though issuers are often small early-stage firms, large companies 

can also raise capital through ICOs.  

A new token's use cases and characteristics depend entirely on the issuer's business; most 

new cryptocurrency tokens offer access to a technological service or application, and 

their usability can be compared to, for example, concert tickets. These types of tokens 

are called utility tokens and they represent the largest share of the total cryptocurrency 

market. A token can also equal a share ownership of a fund or provide voting rights and 

 
1 A digital asset designed to work as a medium of exchange created using cryptography that does not need a 
banking system to operate 
2 The underlying technology of cryptocurrencies that is based on decentralized peer-to-peer network 
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the right to future project cash flows, or it may serve as a loan instrument. These types 

of tokens are called security tokens, and the issuance of security tokens is often referred 

to as a security token offering (STO). This thesis presents the characteristics, use cases, 

and some terminology of the token types in more detail in section 1.1. 

An initial coin offering includes a public sale, which is often planned to last at least a 

week, during which investors have the opportunity to buy newly-issued tokens. Investors 

exchange another cryptocurrency or traditional fiat currency for the new tokens. It is 

common for a company to set a target (soft cap) and a limit (hard cap) on how much 

funding can be raised during an ICO. After the public sale event, the tokens are listed on 

internet cryptocurrency exchanges, and investors can trade tokens freely around the 

clock. Tokens can also be traded outside trading platforms on the OTC market (Dudgeon 

& Malna, 2018; Madeira, 2018; Vigna, 2017). 

Initial coin offerings have offered lucrative returns to early investors. This raises the 

question of whether the underpricing effect, popularized by IPO literature, exists in the 

context of traditional ICOs and initial exchange offerings. Underpricing occurs when the 

price of an asset is set too low during an issue. As a result, when the asset is listed on an 

exchange and the asset can be traded publicly, the asset's price adjusts and increases 

during the first day of trading and closes above the issue price. The first-day closing price 

can represent the asset's market value, and if it is above the issue price, the issue is 

underpriced. Underpricing is not optimal for the issuer, as the issuer could have set the 

initial price higher and thus, the valuation of the asset would have been higher in the 

offering. 

The aim of this thesis is to examine the initial performance of cryptocurrency tokens after 

they have been listed on exchanges and provide an empirical analysis of whether there is 

a difference in the degree of underpricing between traditional “non-IEO” initial coin 

offerings and IEOs and whether the difference can be explained by the presence of a 

centralized crypto-asset exchange. Additionally, the paper includes an analysis of how 

the presence of an exchange and its reputation affect the success and liquidity of ICOs. 

The thesis is written in an article format and follows a two-part structure. The structure 

of the thesis is as follows. The current chapter presents the background to traditional 

initial coin offerings and initial exchange offerings, the characterisation of 

cryptocurrency tokens, and a comparison between tokens and shares and between ICOs 
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and conventional types of financing. The article in the second chapter includes the 

empirical part of the thesis and a discussion of the observed results. 

 

1.1 Token types 

Tokens can be classified into four categories based on their characteristics: currency 

coins, utility tokens, security tokens, and stablecoins. The division of cryptocurrencies 

into categories is somewhat ambiguous. Due to their diverse characteristics, tokens can 

belong to several categories simultaneously, and tokens can change their characteristics 

over time. These so-called hybrid tokens do not fit any of the four categories. Empirical 

studies show that utility tokens have been the most prevalent throughout the history of 

ICOs (Adhami, Giudici & Martinazzi, 2018). 

Currency coin / Payment token 

Initially, the first cryptocurrency, Bitcoin, was created as a competitor to traditional fiat 

currencies and a substitute for money (Nakamoto, 2008). Cryptocurrency coins are 

digital coins whose encryption technology controls the total number of coins in 

circulation and secures the transactions. Currency coin platforms operate independently 

from a central bank by using peer-to-peer technology. They act as a medium of exchange 

like traditional fiat currencies, and pure cryptocurrency coins do not contain additional 

technological applications like utility tokens. Conventional fiat currencies controlled by 

central banks may at some point be converted into cryptocurrency-denominated digital 

currencies, as the Singapore Ubin project shows (Coggine, 2017). The advantage of 

cryptocurrency coins compared to fiat currencies is the speed and low transaction fees. 

Utility token 

A utility token entitles its holder to use a product or service, that is available at the time 

of the issue or that will be created in the future. Utility tokens can be compared to, for 

example, a gift card or a software license. The difference between a utility token and a 

currency coin is that a currency coin can be used, like a traditional fiat currency, as a 

medium of exchange in a transaction where the coin is accepted as a means of payment. 

In contrast, a utility token entitles its holder access to the issuer's products or services, 

or has another well-defined functional use in a closed technological environment created 

by the issuer. 
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One example of a utility token is Filecoin, which issued its ICO in 2017. Filecoin is 

connected to a distributed cloud storage network that computers owned by unknown 

parties maintain. The parties that maintain the network offer spare data storage on their 

computers for people who need cloud storage. A Filecoin token holder can spend their 

tokens to store and receive data worldwide on the distributed cloud storage network. At 

the same time, parties who provide cloud storage earn filecoins by storing users’ data. 

The whole process is encrypted so that only the customers have access to their data 

(Protocol Labs, 2017). Ether is another example of a utility token. In addition to its 

currency properties, the Ethereum ecosystem provides a platform for digital smart 

contracts, and developers can build new tokens more effortlessly using the Ethereum 

platform. 

Although utility tokens are not necessarily designed for investment purposes, they can 

be seen as financial instruments. They are listed on internet trading platforms and can 

be traded on the secondary market. This creates regulatory challenges. Rohr and Wright 

(2017) suggest that utility tokens have speculative properties. According to the 

researchers, utility tokens, in particular, are in the grey area of regulation; while utility 

token holders can use tokens to purchase technology services, token holders can also 

make a profit by buying and selling tokens on trading platforms. 

 Security token 

In addition to the currency and utility properties, a cryptocurrency token may have 

security properties that provide financial rights to the token holder. A security token, also 

called a tokenized security or an investment token, can entitle its holder to a project’s or 

company’s future income and voting rights (Collomb, De Filippi & Klara, 2019; Rohr and 

Wright 2017); it can serve as a loan instrument (Barsan 2017), and provide ownership 

rights to arts and real estate. Thus, a security token can have the characteristics of an 

equity or debt financial instrument. According to Rohr and Wright (2017), the U.S. 

Securities and Exchange Commission (SEC) started investigating The DAO project and 

other ICOs precisely because of the security features of the token. 

In addition to The DAO token, Iconomy (ICN) is a security token. Slovenian Iconomi 

provides a digital asset management and investment platform that brings together fund 

managers and investors. The purpose of the service is to make investment activities very 

transparent, and in theory, anyone can act as a fund manager or investor on the Iconomi 

platform. Holders of Iconomi tokens benefit from the expenses collected by the fund 
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managers through the Iconomi repurchase program (Zagar, Valjavec, Batagelj, Kovac & 

Lekse, 2016). The less-known BCAP token is also a security token and was issued by a 

blockchain capital fund called Blockchain Capital Fund. The fund's assets are invested in 

10-20 companies and projects, and the BCAP fund holder is entitled to the fund's future 

returns (Blockchain Capital, 2017).  

The issuance of security tokens is often referred to as a security token offering (STO) or 

a tokenized IPO. Security tokens and STOs are subject to securities regulations similar 

to IPOs, and their value is based on the performance of the underlying assets (U.S. 

Securities and Exchange Commission, 2020). Digitalized securities bring many 

advantages compared to traditional debt and equity securities. These advantages include 

fractionalisation of larger assets, increased liquidity, lower issuance fees, market 

exposure, and access to a global pool of capital (Koffman 2018; Malinova and Park 2018; 

Marks 2018). 

Stablecoin 

One of the biggest problems of cryptocurrencies being used as a means of payment is 

their volatility. A stablecoin seeks to solve this problem, as the value of a stablecoin is 

tied to another asset, such as the U.S. dollar or gold. The aim is to keep the price stable, 

as the name implies. Stablecoins have characteristics of cryptocurrency coins and 

security tokens, as they are used as means of payment, and they are often backed by 

existing physical assets.  

Christine Lagarde’s speech (2017) shows IMF’s interest in cryptocurrencies. Lagarde 

stated that cryptocurrencies like Bitcoin are not comparable to fiat currencies because 

cryptocurrencies are not stable, do not have the same scalability as fiat currencies, are 

too risky, and require too much energy to function. Many cryptocurrencies operate 

independently from regulators. However, she stated that cryptocurrencies have several 

useful features compared to fiat currencies and that the problems of cryptocurrencies are 

highly technical and can be addressed in the future. 

The benefits of cryptocurrencies are highlighted, for example, when a country’s currency 

is very volatile, and the country’s official institutions are weak. In her speech, Lagarde 

stated that the popularity of cryptocurrencies might increase in such economies, as it 

may be easier and safer to acquire and own cryptocurrencies, especially in remote areas. 

In addition, she said, cryptocurrencies can be even more stable than fiat currencies. In 
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addition to these benefits, cryptocurrencies can be sent worldwide without interruptions 

and are decentralized. Stablecoins take advantage of the technological features of 

cryptocurrencies, such as speed and security, while they try to address the volatility 

problem of cryptocurrencies. 

TrueUSD (TUSD), a stablecoin issued by Trusttoken, is pegged to the U.S. dollar. Each 

TUSD token is pledged in real dollars into a bank account, which an external auditor 

follows. In addition, documents of the bank account are published regularly. Any party 

that has completed the KYC and AML procedures may exchange TUSD tokens for fiat 

dollars. TrueUSD tokens can be used in trading platforms as a substitute for fiat currency 

and can be utilized in global trading. TUSD tokens are particularly useful in emerging 

economies, as emerging economies are increasingly dependent on cryptocurrencies 

(Kade, 2018). 

A slightly less-known benefit of stablecoins is their treatment in taxation. Stablecoins 

offer tax benefits in countries where cryptocurrency gains are taxed only when 

cryptocurrencies are exchanged for fiat currencies or when products or services are 

purchased using cryptocurrencies. In these countries, when an investor has made a profit 

on Bitcoin and exchanges her Bitcoin holdings for stablecoins, taxes are not realized 

because the stablecoins are classified as cryptocurrencies. In this way, the investor can 

artificially realize her capital gains and prolong the actual realization of taxes until she 

converts the cryptocurrencies into fiat currency or buys products or services with the 

cryptocurrencies. 

 

1.2 Tokens and shares 

As most issued tokens in ICOs have been utility tokens, this section compares the 

characteristics of utility tokens and shares. Additionally, as cryptocurrency coins, 

security tokens, and stablecoins are relatively straightforward concepts compared to 

utility tokens, an extensive analysis of the former three is not presented here. 

Type of asset 

Tokens and shares are fundamentally different types of assets, as shares grant their 

holders ownership and control rights of a company, and tokens give the right to use a 

company’s product or service. As described in the previous section, tokens may also have 

similar characteristics as securities and cash.  
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Utility tokens can be seen as a product offered by the company. The token owner has 

access to the service or closed ecosystem provided by the company, and the service 

cannot be accessed directly using another currency. When a company offers tokens 

publicly, the process can be seen as if the company offered a limited number of software 

licenses to the market, and no more licenses can be produced in the future. For example, 

the previously mentioned filecoin tokens holder can use their tokens to pay for the file 

storage service, and the cloud storage cannot be purchased using another currency. 

Therefore, cryptocurrencies and distributed ledger technology applications generally go 

hand in hand. In this way, the token provides direct ownership of the company’s product 

or service, and the token can in practice be seen as the company’s product itself. 

Interestingly, if a company issues all generated tokens to the investors in an ICO and 

develops the technological ecosystem and token in a way that no more new tokens can 

be generated in the future and no other tokens can be used to enter the technological 

service, the issuer sells its all “products” in advance and cannot generate revenue through 

the technological service after the ICO. In this type of scenario, the ownership of the 

platform is entirely decentralized, as it can be accessed only by using the tokens linked 

to the platform and which have all been distributed already during the ICO. Even though 

the entrepreneurs have the ownership and controlling right to the issuing company, 

there is an immense risk of moral hazard, as the company may face challenges generating 

revenue in the future. If the company does not hold any of the tokens after the ICO, the 

entrepreneurs have little motivation to continue developing the service. Therefore, a 

limited number of tokens are available for sale in an ICO, and the company holds the 

rest. 

Risk profile 

A shareholder has the right to company dividends. If a company goes bankrupt, a 

shareholder can receive some of his funds back in the company's liquidation, although 

the rights of shareholders in a bankruptcy situation are low. A company cannot use its 

funds arbitrarily when it raises funds from shareholders. Usually, shares also give their 

holders voting rights, so shareholders have some power over the company’s operations. 

Tokens can give their holder some rights like a share, but generally, tokens entitle their 

holders to use a product or service of the company. If a company goes bankrupt and goes 

out of business, the holder of the company’s tokens is left with useless, worthless tokens. 

When a company raises funds through an ICO, there are no actual restrictions on the use 
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of capital. Since the token acquirer purchases, in practice, the access to the service, the 

token holder does not have the controlling power over the company's assets. However, 

companies that issue tokens can create agreements to control the use of the raised funds. 

In addition, the assets raised in an ICO can be locked through smart contracts or other 

arrangements so that the company does not receive all of the funds at once immediately 

after the public sale but receives several smaller amounts of money over time. 

Valuation 

Fundamentally, the prices of both tokens and shares are driven naturally by supply and 

demand. Views on the future success of a company’s product or service affect the demand 

of both asset classes. However, as the two asset classes are fundamentally different, the 

valuation of both asset classes cannot be done using the same valuation approaches. 

Traditional firm valuation methodologies are based on the application of corporate 

finance theory on the company financials and can generally be divided into three 

categories: the cost approach, market approach, and intrinsic value approach. In the 

market approach, trading multiples of a set of comparable companies or precedent 

transactions are compared to the business in question. The projected future cash flows 

are discounted to present value in the intrinsic value approach. Alternative 

methodologies such as the Berkus method, risk factor summation method, and scorecard 

valuation method, which all focus on the qualitative properties of the company, have 

emerged to value early-stage companies that do not generate revenue. 

Many of today’s traditional valuation methodologies are too simplistic or limited in the 

field of cryptocurrencies, and the valuation and pricing of new tokens can be challenging 

due to the absence of any performance metric. ICO and token valuation are linked to the 

definition of tokens: security tokens are most comparable to shares and traditional 

corporate finance valuation frameworks can be applied when valuating security tokens; 

stablecoins are designed to maintain a stable price and are proportionally equal to the 

underlying asset, to which it is pegged, whereas valuation of cryptocurrency coins and 

utility tokens is more complex.  

Cryptocurrency coins resemble fiat currencies, which are often valued based on the 

traditional monetary theory: supply and demand of the currency and the demand for 

goods, services, and investments priced in that currency. One of the most popular 

valuation methods for cryptocurrency coins, called token velocity methodology, is 
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applying the quantity theory of money (QTM) to a cryptocurrency economy (Buterin 

2017; Weber 2018). In the model, velocity measures the number of times an average 

token changes hands. 

Utility tokens are by far the most common type of tokens to be issued in ICOs but there 

are no common practices on valuating them. Burniske (2017) proposes a modified 

discounting valuation method for token valuation, called the Crypto J-Curve, and Woo 

(2018) suggests a type of market approach methodology, which uses the network value 

to transaction ratio as a price multiple similarly as P/E, P/B and other price ratios are 

used in traditional market approaches.  

Burniske’s model composes a token’s value of two parts: current utility value (CUV) and 

discounted expected utility value (DEUV). The CUV represents the value driven by the 

current usage of the token, whereas DEUV represents the value driven by the speculation 

of the future usage, which is discounted to the present value. Burniske (2017) argues that 

the token price fluctuates proportionally to the current and the future utility value as 

market perceptions change.  

Woo’s (2018) network value-to-transaction ratio (NVT) is calculated by dividing the 

market cap of a token by the daily transaction volume of the same token. When compared 

to different tokens or over time, NVT may indicate whether a token is under- or 

overvalued cross-sectionally and whether there is fluctuation in the valuation over time. 

Like traditional price ratios in market approaches, the NVT ratio is quite straightforward 

and does not require extensive modelling. However, for some token networks, it is 

unclear what constitutes a valid transaction, and for ICOs, it is not a viable valuation 

methodology, as the tokens are not traded publicly before the public sale is over. 

 

1.3 ICO process 

1.3.1 Traditional initial coin offerings 

There are standard practices in the initial coin offering process. In the beginning, 

companies that issue tokens are known to often draft a white paper, which is intended to 

serve as a marketing-type document for the project and to present the rationale for why 

it would be worthwhile to acquire the tokens. It can be compared to a prospectus in an 

IPO or an information memorandum in an M&A, although there are practically no legal 

requirements for the publication or content of a white paper. A white paper is a free-form 
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publication that describes the technical aspects of the project, outlines the functional 

features of the token, and presents the project team and a model of how new tokens are 

generated. A white paper often includes a project roadmap and a description of the team 

behind the project. It also clarifies where the funds are to be used and whether the 

founding members and project developers will receive tokens. If tokens are distributed 

to founding members and developers, these tokens are usually locked for a period before 

they can be liquidated. The funds received by a company in an ICO can also be locked, 

and a certain amount can be released for the company's use, for example, every year. 

This measure, called the lock-up period, is presented in the white paper. In addition, the 

terms and conditions of the ICO can be found in the white paper. 

For transparency, the issuer can publish its programming code after the publication of 

the white paper, most commonly using an open-source license, so that external experts 

can verify the code. The code is often published using the Github site, and users of Github 

can support the project by providing an evaluation of the programming code. This 

ensures that the code does not contain errors at the time of the ICO. Several companies 

offer fees for programmers who find bugs in their security checks. 

Once the white paper is published, the issuer will market its ICO through informal 

channels in addition to official marketing channels. Reddit and Twitter are often popular 

social media platforms used to arouse the target group's interest. It is also common for 

an issuer to set up a free chat group and a limited announcement channel in Telegram, 

Slack, Discord, or other chat apps. For example, the Refereum project had more than 

150,000 members in its Telegram announcement channel and 100,000 members in the 

free chat group, which, at the time, was the maximum number of participants in a 

Telegram chat group. A project can share the latest news through its announcement 

channel, and followers get notifications of these announcements on their phones. In a 

discussion group, users can chat freely and connect with the project developers, which 

makes the operation transparent. The announcement channel and chat group are often 

actively maintained after the ICO, and the project team shares achieved milestones with 

the followers. 

Know-your-customer (KYC) and whitelisting procedures are often part of the ICO 

process but not always necessary. In a KYC process, the issuer collects information from 

the ICO participants and allows access to the ICO for individuals who have correctly 

identified themselves. In a whitelist registration, the issuer collects less sensitive 

information from investors, such as email and cryptocurrency wallet addresses. With a 
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whitelist process, the issuer gets an idea of the number of investors and the size of the 

total potential investment. It is helpful especially when the ICO is popular, as only a 

limited number of tokens is available for participants. A whitelist process helps the issuer 

limit how much each participant can contribute to the project. Depending on the issuer's 

regulations and preferences, the whitelist process can be carried out with or without 

KYC, or the ICO can be launched without collecting information on investors whatsoever. 

Suppose a whitelist and/or KYC procedure is applied. In that case, potential investors 

have to register in advance to participate in the ICO. The whitelist/KYC process usually 

takes place some days or weeks before the public sale begins. 

Before the actual public sale, the project can raise funds through a pre-sale and targeted 

private sales, called the pre-ICO or pre-sale phase, which allows the company to prepare 

financially for the actual public crowdsale. For pre-ICO, a company can set a minimum 

investment amount per investor, such as $100,000. Often, early investors can acquire 

tokens at a lower price and have an option to buy more tokens in a pre-ICO compared to 

the actual public ICO. 

The actual public sale starts at a pre-determined time when in theory, anyone with an 

internet connection can buy the issued tokens worldwide. If whitelisting or KYC is 

applied in the ICO, only investors, who have identified themselves and pre-registered 

before the public sale, can participate. An investor sends an amount of a specific 

cryptocurrency to a wallet address determined in the ICO. The cryptocurrency accepted 

as a means of payment in an ICO is often ether, which is sent to the Ethereum wallet 

address specified by the issuer. Still, the accepted cryptocurrency can be practically any 

viable cryptocurrency or fiat currency. The investor receives new tokens either 

immediately after the transaction as specified by the automated smart contracts attached 

to the ICO’s wallet address or later after the public sale is over. The new tokens may be 

locked after the issuance for a period before they can be sent to third parties. In this way, 

trading new tokens over the counter is prevented during or immediately after the public 

sale. 

After the public sale, the tokens are listed on Internet trading platforms, and the tokens 

can be traded on the secondary market. Cryptocurrency-based trading platforms include, 

for example, Binance, Huobi, Bitfinex, and OKEx. At the end of the ICO, the issuer will 

receive the collected funds under the conditions specified in the white paper, and the 

funds are to be used per the plan explained in the white paper. 



 
 

13 

The public sale can be carried out using various methods. Offerings are often planned to 

last from about a week to a month, and most ICOs have a hard cap, in which case a fixed 

maximum amount of money is raised in the issue. Popular ICOs may be sold out in 

seconds due to hard caps. For example, the initial coin offering of Basic Attention Tokens 

(BAT) by Brave was capped at $35 million and was sold out in just 30 seconds (Keane, 

2017). 

The opposite of capped sale is an uncapped sale, for which there is no upper limit for the 

amount of money to be raised, as the name implies. Such an issue often offers early 

investors tokens at a better exchange rate, which encourages investors to buy the tokens 

as soon as possible after the public sale begins. As the ICO progresses, the tokens get 

more expensive. A soft cap defines a target minimum amount to be raised, and it can be 

placed in both capped and uncapped ICOs. If the target is not exceeded, the funds are 

often returned to the investors, and the issue can be considered a failure (Buterin, 2017). 

1.3.2 Initial exchange offerings 

The initial exchange offering (IEO) is a particular type of ICO under which tokens are 

distributed on a cryptocurrency exchange rather than directly to the investors. A crypto 

exchange administers IEOs on behalf of the issuing company, and the issuer is subject to 

screening by the exchange. The issuer needs to meet and comply with the exchange’s 

requirements in order to launch the token sale. This reduces the investor’s risks while 

the issuer reaches a larger set of potential contributors. Additionally, because an 

exchange administers the public sale, tokens become listed on an exchange faster, and 

the overall process is smoother for the investor. 

The process under IEO includes similar practices as the traditional ICO process, differing 

in that a crypto exchange is strongly present in the process from before the token is issued 

to post-listing and marketing, and the issuer pays the exchange a fee for their services. 

Furthermore, exchanges help and advice project teams on how to issue and launch their 

token. During the preparation phase before the actual IEO process starts, the exchange 

completes professional due diligence and other assessments of the project and the team. 

Crypto exchanges do this to avoid scams and suspicious projects that harm exchanges’ 

reputations. For example, Bittrex cancelled the initial exchange offering of the RAID 

token due to some last-minute changes in the business status of RAID and its 

partnerships (Bittrex Global, 2019). During the preparation phase, the token issuer must 

also reach agreements with the exchange on terms such as fees, issuance price, and the 
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issuance volume (OKEx, 2019). From an investor perspective, an initial exchange 

offering provides greater confidence and trust.  

Issuers draft a whitepaper in an IEO similar to a traditional ICO. The issuing company is 

present on social media platforms like Twitter and Telegram, just like under a traditional 

ICO. However, IEO does not require similar marketing efforts from the issuer. Choosing 

to issue tokens through an exchange helps the project get exposure to millions of existing 

users on the exchange, and marketing of the token sale under IEO is done jointly with 

the exchange. 

The ICO process becomes smoother and more secure when administered by a crypto 

exchange, as separate KYC procedures are not needed on the issuer’s website. When 

people initially register on cryptocurrency exchanges, they must identify themselves and 

go through the KYC process once. As tokens are issued only to existing users on the 

exchange, additional information from investors isn’t needed in an IEO. In a traditional 

ICO, where the KYC process is necessary, participants must send sensitive information 

to the issuer or a third-party verifier and are at a higher risk of losing their personal data 

to phishers or hackers. In contrast, in an IEO, personal information is held by the 

exchange. The KYC process under traditional ICO is troublesome, especially when an 

investor wants to participate in several ICOs and needs to send sensitive information to 

several parties over the Internet. In the sense of information security, raising money 

through an IEO could mitigate the risks of phishing and other malicious attacks. 

Considering the popularity of newly issued tokens in an IEO, exchanges often require 

participants to go through a whitelist registration. The motives to ask investors to 

whitelist before the public sale are similar to those in a traditional ICO: to get an idea of 

how popular the upcoming token sale is and determine the individual buying cap. Like 

the KYC process, whitelisting can be considered more secure when done on the crypto 

exchange’s IEO platform. 

A project can go through a private sale before the actual token sale, similar to a 

traditional ICO. However, pre-ICOs are not conducted on exchanges, but companies can 

privately run a targeted sale to selected investors and later perform an IEO with an 

exchange. Celer Network is one example of a project that first raised $30 million through 

a private pre-ICO and later raised $4 million in an IEO conducted on Binance. 
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Investors can buy newly issued tokens on a cryptocurrency exchange during the actual 

public sale, the so-called subscription period. New users must create an account on the 

exchange to participate in an IEO. Unlike in an ICO, the means of payment in an IEO is 

commonly the exchange’s own cryptocurrency, such as Binance Coin (BNB), Huobi 

Token (HT), KuCoin Token (KCS), OKB by OKEx, or BitMax Token (BTMX). This helps 

the exchange increase the usage and popularity of its own cryptocurrency token. Buying 

newly issued tokens is significantly easier in an IEO than in a traditional ICO because 

investors do not need to send funds to a wallet address outside the exchange. They can 

simply use the exchange’s interface to select the number of tokens they want to purchase. 

This mitigates the risk of sending funds to the wrong wallet address, and the effortless 

process may encourage less tech-savvy investors to participate in the token offering. 

After the subscription period, tokens are distributed to investors, and they can be traded 

on the exchange. In an IEO, it is known that the newly issued tokens will be listed on the 

specific exchange right after the token sale is over, whereas in a traditional ICO, it is often 

uncertain which exchanges will list the token, and it may take months to get the token 

listed. In a traditional ICO, the issuer has to negotiate with several exchanges, and 

sometimes negotiations may still be ongoing months after the completion of the token 

sale. Furthermore, some projects may face challenges in getting their tokens listed and 

fail to do so even if the ICO raised the goal amount and reached the soft cap (Momtaz, 

2020). Conversely, in an IEO, negotiations are held before the public sale starts, and 

investors receive tokens that have liquidity after the public sale. 

 

1.4 ICO and equity financing 

There are many similarities between ICOs and traditional forms of equity financing. ICO 

issuers are generally at a similar stage of development to small start-ups that raise capital 

through a crowdfunding campaign. ICOs and crowdfunding campaigns are similar in 

that they collect funds from a large crowd of retail investors. In both processes, 

companies often sell their products or services before they are actually created. IPO and 

ICO processes are both used to raise capital from a large crowd of people, and both shares 

and tokens can be traded on the secondary market after the offering. 
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1.4.1 Crowdfunding 

Crowdfunding allows companies to fund their business ventures online by raising small 

amounts of money from a large number of people. Crowdfunding is different in nature 

from seed money and venture capital, which are types of financing where a firm receives 

capital from an individual investor or investment firm. 

Crowdfunding can be generally raised in the form of a pre-order or a pre-sale, a sponsor, 

a donation, a loan, or equity. Participants of a pre-sale crowdfunding campaign receive 

an early version of the company’s product or a discounted price for the product. Sponsors 

and donators receive a pre-determined reward, such as a mandate, service, or public 

recognition. When lending money, investors receive interest payments and the principal 

amount they originally invested. Equity crowdfunding offers investors a stake in the 

company (Hemer, 2011; Mitra, 2012). 

ICO has similar elements to crowdfunding, and ICO is sometimes characterized as one 

type of crowdfunding process. Both types of financing raise capital from a large number 

of retail investors. It is common to use internet crowdfunding platforms, such as 

Kickstarter or Indiegogo, to run a crowdfunding campaign, but it is also possible to raise 

capital without them. For example, Glowforge raised almost $28 million in a 30-day pre-

order crowdfunding campaign conducted on the company’s own website (Businesswire, 

2015). In a traditional ICO, a company does not need an intermediary or a third-party 

platform to raise capital, but in IEOs, exchanges can be seen as similar types of platforms. 

Like exchanges in IEOs, crowdfunding platforms complete due diligence and choose 

what projects they include in the platform, and marketing of the process is done jointly 

by the platform and the company. 

Crowdfunding is a particularly attractive option for high-risk growth companies that are 

in a funding gap but do not receive funding from traditional venture capitalists. 

Crowdfunding is also an attractive option for companies that are not risky enough or do 

not offer high enough returns to meet the return requirement of risk financiers. A 

company’s business idea can also be too innovative or complex (Collins & Pierrakis, 2012, 

Hemer, 2011). The level of asymmetric information is significant, as little or no data 

exists on the companies. Firms that raise capital through ICOs often share similar 

characteristics: they have unproven high-risk business models and are most often in the 

pre-product stage with rapid growth potential.  
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Initial coin offering can logically be classified as a type of pre-sale crowdfunding 

campaign, as it is common for the issuer’s service to be in a very early stage of 

development or even at an idea level, and participants of the ICO receive utility tokens 

that may not have an actual purpose of use in years. For example, Filecoin issued its ICO 

in September 2017 and launched its mainnet in October 2020 (Filecoin, 2020). In other 

words, it took over three years for the company to develop and launch its service after its 

token sale ended. ICOs and crowdfunding offer viable ways of funding very early-stage 

companies that could face challenges in raising capital from individual angel investors 

and venture capitalists. Additionally, angel investors and venture capital firms can 

participate in ICOs similarly to retail investors. 

1.4.2 Initial public offering 

In an initial public offering (IPO), shares of a private company are issued publicly for the 

first time in order to raise capital, and the shares are listed on a stock exchange. Start-

ups and small businesses do not generally have access to public financial markets due to 

a lack of economies of scale and information transparency (Berger & Udell, 1998). 

Companies may seek to issue an IPO at a later stage as growth progresses.  

Initial coin offerings are often associated with initial public offerings due to their similar 

terminology. In both processes, an investor receives an instrument that gives rights to 

the investor, and the instrument can be later traded on the secondary market. Typically, 

a large number of investors participate in both types of offerings, and before the actual 

issue, both issuers of tokens and shares can negotiate with individual investors and offer 

tokens or shares at a discount during the pre-ICO and pre-IPO stages. Even though the 

processes have similarities, they are fundamentally very different, as the offered 

instruments — equity and tokens — differ drastically, as discussed in section 1.2. 

A notable similarity between ICO and IPO is the liquidity of the offered instruments. 

After tokens and shares are listed on exchanges, the instruments are priced on public 

exchanges by supply and demand, and investors can trade them freely. In an IEO, the 

listing is automatically part of the process. Traditional ICOs are not obligated to list on 

crypto exchanges, and sometimes token issuers fail to do so (Momtaz, 2020). Token 

listings may take anywhere from one day to a year after the public sale (Feng, Li, Lu, 

Wong & Zhang, 2018), whereas an IPO must always be listed on an exchange.  

The two financing mechanisms are used in very dissimilar periods of the company life 

cycle. Unlike companies that raise capital through an ICO, IPO issuers are usually in a 
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relatively late growth stage. IPOs are often used as an exit strategy, and many rounds of 

financing precede the public offering, while ICOs look for seed or early-stage financing 

and ICO issuers are commonly start-ups, and the majority of ICOs are launched at the 

idea stage (EY, 2017; Liu, 2021). The company’s shares cannot obtain substantial 

liquidity before the company has grown and has built a clear operational and financial 

track record. On the contrary, tokens of a start-up company get liquidity at a very early 

stage.  

A company that issues an IPO must comply with specific reporting requirements and 

accounting practices before it can arrange an IPO. There are no similar large-scale 

documentation requirements for a company that issues an ICO, and ICOs that are not 

specified as securities do not need to be registered with the SEC (U.S. Securities and 

Exchange Commission, 2020). Stock issuers file a lengthy IPO prospectus, whereas 

issuers of tokens disclose a voluntary whitepaper. Extensive regulation and financial 

intermediaries in IPOs increase the costs of raising capital significantly. In an IPO, costs 

usually reach millions of dollars (Preston 2017, p. 328), while a successful ICO can be 

arranged at a relatively low cost (Dell’Erba 2018, Lipusch 2018, p. 11). 

A study by Kooli and Suret (2002) shows that listing on a stock exchange can incur direct 

costs of up to 16% of the funding raised in Canada and up to 18% in the United States. 

Goergen, Khurshed, and Mudambi (2006) show that the direct IPO costs of the smallest 

IPOs averaged about 11% of the amount of funding raised by companies listed on the 

London Stock Exchange between 1991 and 1995. According to Goergen, Khurshed, and 

Mudamb (2006), larger IPOs benefit from economies of scale. 

While empirical studies show that conducting a traditional ICO has been a relatively 

cheap option due to low regulation and the absence of financial intermediaries, listing 

on a crypto exchange tends to be costly, and fees often exceed $500,000 (Autonomous, 

2018). Additionally, ICO issuers often use advisors to establish connections with large 

investors and structure the ICO process, and large-scale marketing efforts are needed to 

promote the ICO. Advisory and marketing fees accumulate costs on top of listing fees, 

which are estimated at around 3% of total funds raised for offerings of about $1 million 

(OECD, 2019). The novel financing option matures and moves towards regulated 

territory, increasing ICO costs.  

New types of ICO – initial exchange offerings and security token offerings – differ from 

the traditional ICO, and the fee structures of IEOs and STOs are different. The emergence 
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of IEOs challenges the popular idea that there is no intermediary in an ICO. Exchanges 

charge a percentage of the funds raised in an IEO, and it can be as high as 10% (Doe-

Bruce, 2019), but listing fees for IEOs are typically much lower than for ICOs and are 

included in the total IEO fees (Myalo, 2019). Additionally, the issuer saves on marketing 

costs, as marketing is done jointly with the exchange (Myalo, 2019). In an STO, the issuer 

offers securities in tokenized form and is subject to higher legal and disclosure 

requirements; thus, issuing security tokens is more costly than issuing utility tokens 

(Blockgeeks, 2018). According to Lee, Li and Shin (2021), many compliance 

requirements and dividend management and distribution procedures can be automated 

within an STO system, which potentially helps reduce costs compared to IPOs. 

When investors valuate an ICO, it is essential to know the basic economics of the token, 

such as the number of tokens, the structure of the token offering, and whether tokens 

can be generated more in the future. This information is not always available for 

investors, as ICOs do not follow the same guidelines as IPOs. During an IPO, investors 

are provided with a broad scope of information, which is regulated by law, and investors 

have a better understanding of the company’s valuation compared to the valuation of 

tokens in an ICO. 

When a company issues an IPO, the previous shareholders’ ownership dilutes, and the 

ownership and management may be separated. This causes agency costs. Tokens do not 

often provide ownership of the company; thus, the company's shareholders will not lose 

control when arranging an ICO, and there will be no change in the connection between 

the company's management and ownership. Consequently, an ICO, which does not issue 

security tokens, has no dilution effect. 
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2 ARTICLE 

2.1 Introduction 

Cryptocurrencies emerged onto the world stage after the price of Bitcoin rose by about 

2,000% in one year and approached record highs at the end of 2017. At the same time, a 

new type of financing, initial coin offering (ICO), gained popularity in the financial 

markets. In an ICO, a company or a separate project entity creates a new cryptocurrency, 

a so-called token, and sells a certain number of tokens publicly to a crowd of investors at 

a certain price. After the public sale, the newly issued tokens are usually listed on crypto-

asset exchanges, and they can be traded freely. ICO has been described as one type of 

crowdfunding, and it shares many similarities with an initial public offering.  

The novel type of financing has been innovative in that it removes the need for traditional 

financial intermediaries from the fundraising process, and tokens are distributed to 

investors without intermediaries. However, as the ICO market has started to mature, a 

new kind of ICO, initial exchange offering (IEO), has emerged. As the name suggests, in 

an IEO, new tokens are issued on an exchange rather than distributed directly from the 

issuer to the investors. A centralized crypto-asset exchange acts as an intermediary and 

a central authority, which screens projects with rigorous due diligence and decides which 

companies can raise money through its platform. This vetting process can be seen to 

mitigate information asymmetry between the issuer and the investors. At the same time, 

the issuer gets exposure to the existing users on the exchange. In this paper, the term 

initial coin offering (ICO) is used broadly to refer to both ICOs without an exchange as 

an intermediary (“traditional ICOs”) and ICOs with an exchange as an intermediary 

(“initial exchange offerings”, “IEOs”). 

Research on initial coin offerings has become increasingly popular during and after the 

ICO mania of 2017–2018. Theoretical papers include topics such as agency problems of 

underproduction and underprovision (Chod & Lyandres, 2018); asset pricing-model for 

tokens (Cong & He, 2019); buyer competition as a token value driver (Catalini & Gans, 

2018); optimally designed token contract (Malinova & Park, 2018); model rationalizing 

ICOs for launching peer-to-peer platforms (Li & Mann, 2018); and a model to choose 

between a traditional ICO and an IEO (Miglo, 2020).  

Empirical research includes general characterization of the ICO market and long-term 

token returns, volatility and liquidity; the determinants of a successful ICO; ICO 

underpricing and short-term returns; timing of ICOs; information disclosure and ICO 
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success; comparison of ICOs and equity financing; and an analysis of the modifications 

of ICO (Adhami, Giudici & Martinazzi, 2018; Myalo, 2019; Lyandres, Palazzo & Rabetti, 

2018; Blaseg, 2018; Drobetz, Momtaz, & Schröder, 2019; Momtaz, 2020; Benedetti & 

Kostovetsky, 2021). 

Traditional ICOs and IEOs have offered lucrative returns to early investors, which 

suggests that the underpricing effect is also present in the cryptocurrency world. When 

an issue is underpriced, the asset’s price increases and closes above the issue price during 

the first day of trading (Ibbotson, 1975; Ritter, 1998). Underpricing is not optimal for the 

issuer, as it results in an opportunity cost, and the issuer could have raised more capital 

with a correctly priced issue. Between 1960 and 2003, IPOs averaged 18% underpricing 

(Brau & Fawcett, 2006).  

Underpricing of IPOs is a widely studied subject, and a plethora of theories have been 

proposed to explain the phenomenon. Most central theories argue that underpricing 

arises from information asymmetry that exists between the different parties of the issue 

and several behavioural explanations. As information asymmetry is eminently high in 

the ICO market and the market is dominated by retail investors prone to behavioural 

biases, underpricing of tokens is expected to be high. 

Previous empirical papers show that the underpricing phenomenon indeed exists in the 

traditional ICO market and is more significant than that of IPOs. However, an analysis 

of initial exchange offerings and the degree of underpricing in IEOs is still missing, 

perhaps due to the fact that the novel type of ICO is still very new, and less than 500 of 

IEOs have raised capital. In contrast, thousands of traditional ICOs have been conducted 

so far at the time of writing. The aim of this article is to fill this gap by providing an 

empirical analysis of the underpricing effect when an exchange acts as an intermediary 

in the ICO transaction and shed light whether there is a notable difference in the degree 

of underpricing between traditional “non-IEO” initial coin offerings and IEOs, and 

whether the involvement of the centralized intermediary could explain the difference in 

the degree underpricing between traditional ICOs and IEOs. Furthermore, the paper 

includes an additional analysis of the IEO subsample and the effect of exchange 

reputation on success and liquidity. The scope of the research does not include offerings 

that have been issued through decentralized exchanges (DEXs), called initial DEX 

offerings (IDOs), which gained popularity during the 2020–2021 cryptocurrency mania. 

IDOs are excluded from the analysis because IDO token sales mechanisms are quite 
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different from that of IEO token sales. For more information about IDOs, please see, for 

example, Stadelmann (2021). 

While there are already plenty of empirical studies on traditional ICOs, there exists little 

or no detailed empirical research on the role of a crypto-asset exchange as an 

intermediary during the initial coin offering process and the exchange’s effect on possibly 

mitigating asymmetric information and some well-known risks related to ICOs. This 

article contributes to the existing literature by bringing corroborative empirical evidence 

on the underpricing effect in the cryptocurrency world and its determinants and by 

giving insight into the degree of underpricing when an exchange acts as an intermediary 

in the process. Moreover, the article provides initial empirical findings regarding the 

success and liquidity of ICOs and how the presence of an exchange and its reputation 

affect these two factors. 

The dataset of this paper is the largest ICO dataset at the time of writing and includes 

6,970 ICOs from August 2015 to February 2021. This paper finds underpricing of ICOs 

similarly to previous research, and the empirical results reveal that the presence of an 

exchange does not have a significant effect on the underpricing of ICOs. The results also 

suggest that while the presence of an exchange does not relate to the level of 

underpricing, it positively affects the liquidity of the issued tokens. Furthermore, the 

paper finds that more reputable exchanges contribute to more successful ICOs as well as 

higher liquidity. 

 

2.2 Background and literature review 

2.2.1 Traditional ICOs and IEOs 

Mastercoin (now Omni) conducted the first initial coin offering in 2013 (Digital Magus, 

2013). New alternative cryptocurrencies for Bitcoin emerged even before Mastercoin, but 

these projects did not raise capital through ICOs. The ICO market experienced explosive 

growth during 2017 when the amount of capital raised by blockchain ventures through 

ICOs exceeded the venture capital investments in the same sector by about $5 billion and 

totalled over $6 billion (Fabricventures & Tokendata, 2018). This boom in terms of 

volume and number of offerings was boosted by the creation of Ethereum’s smart 

contract technology and ERC-20 protocol, which made programming new tokens and 

issuing ICOs easier. 
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The ICO process often starts when an issuer drafts a white paper, which serves as a 

marketing-type document and includes details of the founding members, the technical 

side of the newly issued tokens, and the allocation of tokens. Investors can buy newly 

issued tokens with other cryptocurrencies or traditional fiat currencies during the public 

sale period. After the public sale event, the tokens are usually listed on internet 

cryptocurrency exchanges, and investors can trade the tokens freely around the clock. 

Gifto and Bread conducted the first initial exchange offerings in December 2017 through 

the Binance crypto exchange, but IEOs did not play any significant role in the global 

crypto market until early 2019. IEO is a novel type of ICO in which a start-up looking to 

raise funds approaches a crypto-asset exchange, and the exchange handles the ICO 

process. In a traditional ICO, there are no intermediaries, whereas, in an IEO, an 

exchange acts as an intermediary. 

Tokens can be divided into four categories based on their applications: 1) utility tokens, 

2) currency coins, 3) stablecoins, and 4) security tokens. Utility tokens are the most 

common ones (Adhami, Giudici & Martinazzi, 2018), and they grant the holders access 

to a technological platform. Currency coins, such as Bitcoin, are used as means of 

payment, and their price may fluctuate drastically, whereas stablecoins are pegged to fiat 

currencies. Security tokens give their holders similar rights as traditional securities, such 

as equity or debt. 

The ICO process is similar to crowdfunding. They both raise capital from a crowd of 

investors, and companies are usually at a very early stage or even on an idea level. 

Crowdfunding is an attractive option, especially for high-risk growth companies and 

companies whose business ideas are too innovative or complex (Collins & Pierrakis, 

2012, Hemer, 2011). Firms that raise capital through ICOs often share similar 

characteristics: they have unproven high-risk business models and are usually in the pre-

product stage with rapid growth potential. 

ICOs share similarities also with IPOs. Typically, a large crowd of investors participate 

in both types of offerings: an investor receives an instrument that holds rights, and the 

instrument can be later traded on the secondary market. However, ICOs are not 

obligated to list on crypto exchanges, and sometimes token issuers fail to do so (Momtaz, 

2020). In contrast, the listing of tokens in IEOs is often automatically part of the process. 

Unlike companies that raise capital through an ICO, IPO issuers are usually in a relatively 

late growth stage. IPOs are often used as an exit strategy and many rounds of financing 
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precede the public offering, while ICOs look for seed or early-stage financing and ICO 

issuers are commonly startups and majority of ICOs are launched at the idea stage (EY, 

2017; Liu, 2021). A company that issues an IPO must comply with specific reporting 

requirements and accounting practices before it can arrange an IPO. There are no similar 

large-scale documentation requirements for a company that issues an ICO, and ICOs that 

are not specified as securities do not need to be registered with the SEC (U.S. Securities 

and Exchange Commission, 2020). 

Tokens and shares are fundamentally very different types of assets, as shares grant their 

holders ownership and control rights. In contrast, tokens usually give the right to use a 

company’s product or service. Thus, when investors buy tokens, they bet on the success 

of the issuer’s technological service, whereas stockholders bet on the ability of the 

company’s management to grow the business and generate cash flow. The ICO market, 

dominated by retail investors, is a loosely regulated Wild West, where uninformed 

investors burn their fingers easily. Low regulation and issuers’ short track record 

combined with tokens’ insufficient control rights make the information asymmetry and 

the extent of a moral hazard very high in the cryptocurrency market. 

2.2.2 The choice between a traditional ICO and an IEO 

There are four main reasons for an issuer to favour an IEO over an ICO: 1) signalling 

quality, 2) market exposure, 3) higher liquidity, and 4) advisory with a seamless process. 

As discussed in the previous section, the cryptocurrency market is prone to moral 

hazards and significant information asymmetry. According to signalling hypothesis, 

economic agents can be motivated to take certain actions by hoping to send a positive 

“signal” to other agents, rather than by their ostensible purpose, to overcome the 

problem of asymmetric information (Spence, 1974; Riley, 1975). Issuers can signal 

quality and alleviate information asymmetry by choosing to issue an IEO instead of a 

traditional ICO because exchanges conduct rigorous due diligence, and issuers need to 

comply with the exchange’s requirements to launch the token sale. In an IEO, issuers 

must share detailed sensitive information with the exchange, whereas in a traditional 

ICO, there are practically no requirements for information disclosure (OKEx, 2019). 

In an IEO, the issuer gets access to the existing users of the exchange, and marketing of 

the token sale is done jointly with the exchange. Depending on the exchange, the 

exposure can be remarkable. For example, one of the largest exchanges, Binance, had 

about 15 million users in 2019, and the user base has grown ever since (Forkast News, 
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2019). Due to the existing user base, a start-up needs to spend less money on marketing, 

whereas in a traditional ICO, a start-up must independently attract potential investors 

to its fundraising platform, and the marketing budget can be significantly higher (Merre, 

2019; Vitáris, 2020; Foundico, 2021). 

According to Merre (2019), listing on exchanges in traditional ICOs requires expertise 

that is typically missing in project teams, and getting listed is a gruelling process. Though 

Momtaz (2020) shows that many projects fail to list their tokens, listing of tokens is 

usually included in the IEO process and the entrepreneurs do not need to approach 

exchanges separately as in a traditional ICO. This guarantees that the newly issued 

tokens in an initial exchange offering have liquidity on the secondary market after the 

token sale is over. 

Exchanges offer various advisory services from before the token is issued to post-listing 

(Binance, s.a.), and issuers negotiate on issuance price, volume, and percentage of issued 

tokens with the exchange (OKEx, 2019). When conducting an IEO, issuers can focus on 

developing their product and let the exchange administrate the fundraising process. A 

traditional ICO often includes KYC and AML procedures which need to be processed with 

third parties, and the project team needs to create and manage a smart contract, which 

collects the raised capital and distributes the tokens to investors, whereas in an IEO, KYC 

and AML procedures are done on the exchange already when a new user registers on the 

platform, and the smart contract is managed by the exchange. The IEO process is overall 

more seamless for the issuer and investors. 

The theoretical model by Miglo (2020) predicts that IEO is a better option for an issuer 

than a traditional ICO if 1) the amount of raised capital is large and thus IEO fees are 

relatively low, 2) moral hazard risk is relatively high, and 3) the crowd of investors 

consists of investors that prefer reselling the tokens and creating capital gain instead of 

holding them and purchasing firm’s services in the future. These predictions have not 

been yet tested empirically. However, Khatib (2019) shows that the average amount 

raised in IEOs has been higher than that of ICOs, consistent with the model’s predictions. 

Additionally, the CEO of Memob, Alexandre Hawari, stated that one of the reasons to 

favour an IEO over an ICO in their fundraising process was that it was more suitable for 

their “revolutionary approach” and that “I feel that IEO will be the best way for 

entrepreneurs to fundraise and take their projects forward,” because exchanges 

guarantee that due diligence have been done (Khatib, 2019).  
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The main reasons for the issuer to go through the traditional ICO process instead of an 

IEO are 1) exchange’s requirements and information opaqueness, 2) IEO fees, 3) 

exchange silo approach, and 4) exchange’s conflict of interest.  

According to Bansal (2019), the project’s business model needs to be solid because 

exchanges do not associate with projects that do not show a clear path to success. A 

minimum viable product (MVP) or a prototype is a must for a project to launch an IEO, 

and the largest exchanges may require the project to have a working product with a track 

record. These are, of course, factors that may affect the success of a traditional ICO, but 

if the project cannot meet the exchange’s requirements, it must consider other ways to 

raise capital than an IEO. Additionally, companies may not want or may not be able to 

disclose as much information as is needed in an IEO. 

Listing fees and IEO fees are not disclosed publicly, and an empirical analysis does not 

exist at the time of writing, so it is unclear whether launching an IEO is more costly than 

a traditional ICO if the project team wants to list its token. Oliver Bussmann, an advisor 

for high-profile cryptocurrency projects, states that cryptocurrency exchanges are 

charging between $50,000 and $1 million to list tokens depending on the size of the 

exchange (Williams-Grut, 2018), and according to Awan (2019), listing fees of largest 

crypto-asset exchanges can range from $5 million to $8 million during a bull market. 

IEO facilitation fees can be either fixed, percentage, or a combination of both and are 

negotiated between the issuer and the exchange. The typical fee structure includes a fixed 

cost between $50,000 and $500,000 plus 5–10% of the total sale (Awan, 2019). IEO can 

yield additional costs for the issuer if users of the specific exchange are offered discounts 

on the token (Merre, 2019). Naturally, ICO is a cheaper option if the project team decides 

not to list its token; however, many projects aim to get their tokens listed. On top of 

listing fees, companies need a higher marketing budget in a traditional ICO, whereas in 

an IEO, listing fees are included in the facilitation fees, and marketing is done jointly 

with the exchange. However, marketing costs may still be considerable in an IEO (Merre, 

2019). It is not clear which option is overall cheaper for the issuer. 

Awan (2019) argues that launching a token sale jointly with an exchange instead of 

independently may result in other exchanges’ reluctance to list the tokens. Thus, trading 

of tokens may be limited to only one or a few exchanges. In a traditional ICO, companies 

negotiate with several exchanges, whereas an IEO is launched with only one exchange, 

leading to a silo approach. 
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Lastly, there is a potential for a conflict of interest, as exchanges may want to benefit on 

account of the issuer, for example, by underpricing the issue to increase the probability 

of a successful IEO and please the users of the exchange, or by limiting the issue so that 

a smaller amount of money is raised than what could potentially be raised in a traditional 

ICO. Exchanges often have their own tokens (see for example Binance’s “BNB”, Huobi’s 

“Huobi Token”, KuCoin’s “KuCoin Token”, and OKEX’s “OKB”), and participation in the 

IEO can be generally done only by using the exchange’s own crypto token, which creates 

demand for these exchange tokens. This drives up the price of the exchange’s own token, 

and the benefits for the exchange go beyond the advisory fees. New offerings also create 

visibility for the exchange, and the exchange gets new users when people outside of the 

exchange want to participate in the IEO.  

2.2.3 Underpricing 

Financial literature has shown that the IPO underpricing phenomenon exists virtually in 

every stock market and industry around the world and studying the determinants of 

underpricing has been popular since the 1960s (e.g., Reilly & Hatfield, 1969). The most 

prominent and established underpricing theories are based on information asymmetry, 

institutional explanations, ownership and control reasons, and behavioural 

explanations. For a comprehensive overview of underpricing theories, see, for example, 

Jenkinson and Ljungqvist (2001), Loughran and Ritter (2002), Ritter and Welch (2002), 

Daily, Certo, Dalton and Roengpitya (2003), and Brau & Fawcett (2006). In ICO 

research, institutional explanations and control theories are not as relevant, as the 

regulatory framework is still at an early stage of development or is very vague, and tokens 

do not usually hold ownership and control rights. For this paper, theories of the role of 

an intermediary are fascinating, as the focus of this article is to examine IEOs and the 

intermediary’s potential effect on the underpricing of initial coin offerings. 

2.2.3.1 Information asymmetry theories 

There are three key parties in an IPO: the issuer, the underwriter, and the investor 

(Ljungqvist, 2007). In an IEO, similar parties exist, except exchange acts as the 

intermediary. There is no intermediary in a traditional ICO, and only the issuer and the 

investor are involved in the transaction. Many suggest that asymmetric information 

exists between these three parties due to high- and low-quality issuers, reputable and 

non-reputable intermediaries, and informed and non-informed investors (Beatty & 

Ritter, 1986; Rock, 1986; Allen & Faulhaber, 1989; Lewellen, 2006). According to 

information asymmetry theories, the degree of underpricing is higher when the degree 
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of information asymmetry is higher. Rezabakhsh, Bornemann, Hansen & Schrader 

(2006) argue that information asymmetries can be reduced by increasing market 

transparency, i.e., the “level of availability and accessibility of information” (Granados, 

Gupta & Kauffman, 2008). 

High-quality companies may not want to share detailed information about their future 

prospects, which creates asymmetric information between the issuer and investors 

(Palmiter, 1999; Berglöf & Pajuste, 2005), and companies may want to underprice their 

issues to compensate uninformed investors who are subject to adverse selection (Welch, 

1989). Benveniste and Spindt (1989) and Benveniste and Wilhelm (1990) argue that 

when IPO issuers are unsure about the company's valuation, they rely on the 

underwriter’s expertise to get an accurate value for the firm. In this scenario, information 

asymmetry exists between the issuer and the underwriter. Spatt and Srivastava (1991) 

show that the underwriter’s advisory team values the IPO firm or gets a close estimate of 

the true value by asking institutional investors to value the company.  

Prestigious investment bankers have a market reputation for successful listings, and 

thus, they may signal less uncertainty, which may reduce the degree of underpricing. 

Reputable and non-reputable underwriters differ in a way that the former have more 

financial experience, are able to give broader financial advisory, and have established 

connections with institutions (Beatty & Ritter, 1986; Lewellen, 2006), whereas the latter 

lack the experience with more miniature market representation and have limited 

connections (Jones & Swaleheen, 2010). Empirical studies show a negative relationship 

between the underwriter's reputation and the degree of underpricing (e.g., Beatty & 

Ritter, 1986; Carter, Dark, & Singh, 1998; Carter & Manaster, 1990; Johnson & Miller, 

1988). 

Underwriters may want to underprice the issue to attract more investors and increase 

the probability of a successful subscription (Carter, Dark & Singh, 1998), but they can 

also underprice the firm on account of the issuer, known as the principal-agent theory, 

to minimize the marketing efforts and benefit buy-side clients (Baron and Holmström, 

1980; Baron 1982), and to protect themselves against possible future litigation from 

investors (Tinic, 1988; Hughes & Thakor, 1992; Drake & Vetsuypens, 1993). According 

to Ljungqvist (2007), underwriters may also purposely overprice IPOs to benefit the 

issuer and themselves on account of investors.  
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According to the certification hypothesis by Booth and Smith (1986), issuers can use the 

brand name of an underwriter to help “put a stamp” on the IPO and to certify that the 

issue price reflects available insider information. Carter and Manaster (1990) show that 

the degree of IPO underpricing is inversely related to the underwriter's reputation. The 

certification hypothesis is also supported by Megginson and Weiss (1991). They find that 

experts, or venture capital firms, help alleviate the information asymmetry and that IPOs 

backed by venture capital firms have a significantly lower degree of underpricing. 

Investors are generally divided into two groups in IPO literature: uninformed and 

informed investors. Uninformed investors often seek quick returns, are financially less 

sophisticated, and consist of retail investors, whereas informed investors consist of 

institutional investors, who have vast financial resources and a depth of experience with 

a broad market knowledge (Jenkinson & Ljungqvist, 2001; Ljungqvist, 2007; Cornelli, 

Goldreich & Ljungqvist, 2006; Dorn 2009). Rock (1986) argues that information 

asymmetry between informed and uninformed investors creates an adverse selection 

problem known as the winner’s curse hypothesis. According to the winner’s curse 

hypothesis, informed investors bid only for underpriced IPOs. In contrast, uninformed 

investors bid indiscriminately for both underpriced and overpriced IPOs, leaving 

uninformed investors with full allocations in overpriced offerings and limited allocations 

in underpriced IPOs. As a result, issuers and underwriters need to issue shares at a lower 

price to ensure a successful offering, which leads to IPO underpricing (Rock, 1986). 

Beatty and Ritter (1986) introduced an extension to the winner’s curse hypothesis, which 

they call the ex-ante uncertainty theory. Ex-ante uncertainty means the uncertainty of 

the asset’s performance after the listing, and according to the researchers, higher ex-ante 

uncertainty requires a higher degree of underpricing, which serves as compensation for 

investors (Beatty & Ritter, 1986). According to Ritter (1984), ex-ante uncertainty is the 

main factor explaining the degree of underpricing: when ex-ante uncertainty is high, 

investors are not ready to pay a high price for an asset. Book-building theories suggest 

that, in addition to being compensation for uninformed investors, IPO underpricing can 

also be seen as a reward to sophisticated investors for divulging accurate valuation 

information during the book-building process (Benveniste & Spindt, 1989; Benveniste & 

Wilhelm, 1990; Spatt & Srivastava, 1991). 
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2.2.3.2 Behavioural theories 

The informational dimension of IPO returns has been complemented with a behavioural 

dimension, along which investor attention and sentiment vary. Investor sentiment can 

be defined as “a belief about future cash flows and investment risks that is not justified 

by the facts at hand” (Baker & Wurgler, 2007, p. 129). According to behavioural theories, 

underpricing of offerings can be explained by overly optimistic irrational investors, who 

start investing on the secondary market and drive the asset’s price above its fundamental 

value. 

Welch (1992) suggests that investors pay attention to whether other investors are 

participating in an IPO rather than rely on their own information about the issue. 

Investors who come later to the market learn from earlier investors, which leads to 

“cascades,” better known as the bandwagon effect. Welch argues that an investor may 

not buy an IPO regardless of favourable information if other investors are not buying it. 

As a result, an issuer benefits from underpricing an issue by arousing interest of first 

potential buyers, which hopefully will be followed by other investors buying. 

IPO cyclicality was noticed early by Ibbotson and Jaffe (1975), who showed that so-called 

hot and cold IPO market periods take turns. During hot IPO periods, the degree of 

underpricing and IPO volume is higher, whereas they are lower during the opposite cold 

IPO periods. Ritter (1991) proposed that overly optimistic investors are present during 

hot IPO periods and found evidence that many IPO issuers experienced high degree of 

underpricing and subsequently long-run underperformance – a pattern consistent with 

the presence of high investor sentiment. Lee, Shleifer, and Thaler (1991), Loughran, 

Ritter and Rydqvist (1994) and Baker and Wurgler (2007) propose that high IPO volume 

following periods of high IPO underpricing is a result of companies timing their IPOs 

during periods when the sentiment of investors is high. Colak, Yung and Wang (2008) 

show that exogenous shocks cause adverse selection in the market for initial public 

offerings, and their theoretical model suggests that poor-quality firms go public during 

IPO hot markets since there is more incentive for lower-quality firms to pool. 

Several other papers have examined investor sentiment, hot market conditions, and IPO 

pricing. For example, Derrien (2005) found that high investor sentiment is positively 

related to the magnitude of initial returns and issue price and negatively correlated with 

long-term performance. This suggests that IPOs are priced higher during a higher level 

of investor sentiment. Cornelli, Goldreich, and Ljungqvist (2006) found the asymmetric 
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relation between investor sentiment and IPO underpricing. Ljungqvist, Nanda, and 

Singh’s (2006) model of the IPO process links many empirical IPO anomalies together 

and argues that they result from the presence of irrational investors combined with 

short-sale restrictions. 

2.2.3.3 ICO underpricing 

Information asymmetry is clearly stronger in ICO market compared to IPO market, as 

companies raising capital through ICOs are generally at a very early stage. Furthermore, 

Dyhrberg, Foley, and Svec (2018) suggest that retail investors dominate the 

cryptocurrency market. Underpricing of ICOs is expected to be larger than that of IPOs 

because retail investors are more sentimental than institutional investors (Cornelli, 

Goldreich & Ljungqvist, 2006), and issuers need to issue tokens at a lower price to 

compensate for the information asymmetry. 

Several papers have studied the short-term returns of traditional ICOs and the 

determinants of the degree of ICO underpricing.  Table 1 summarizes previous ICO 

underpricing research. Most papers3 have found statistically significant underpricing in 

terms of average raw initial returns. Average (median) raw returns range from 8.2% (-

10.1%) to staggering 4,746% (115%). The degree of underpricing is clearly higher 

compared to that of IPOs. Only two papers, Hsieh and Oppermann (2021) and Lee, Li 

and Shin (2021), find negative median underpricing. It is worth mentioning that 

Momtaz’s (2021a) sample includes all cryptocurrencies that can be found on 

Coinmarketcap, and thus most of the observations in the researcher’s sample are not 

actually ICOs. 

Raw initial return calculations differ between papers, which causes differences in the 

degree of underpricing. The most prominent method has been to calculate the 

percentage difference between the closing price on the first day of trading and the offer 

price in the ICO with equal weights on each ICO (Hu, Parlour & Rajan, 2019; Chen, 2019; 

Adhami, Giudici & Martinazzi, 2018; Bourveau, De George, Ellahie & Macciocchi, 2018; 

Hsieh & Oppermann, 2021; Dittmar & Wu, 2019; Felix & von Eije, 2019; Lee, Li & Shin, 

2021). Other methods include end-to-open returns and first-day open-to-close returns 

(Lyandres, Palazzo & Rabetti, 2018; Momtaz 2020, 2021a). Post-listing open-to-close 

 
3 Not all papers test for statistical significance of the underpricing effect, as the main focus of some of the 
papers is to examine some other phenomena, such as determinants of a successful ICO or the long-term 
performance of cryptocurrencies. However, papers that test statistical significance all find significant 
underpricing. 
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initial return calculations by Momtaz yield significantly lower figures compared to other 

methodologies. 

Some of the studies complement raw return calculations with additional return 

measures, such as value-weighted raw returns (Benedetti & Kostovetsky, 2021), 

cryptocurrency market adjusted abnormal returns (Momtaz, 2020, 2021a; Felix & von 

Eije, 2019; Dittmar & Wu, 2019), stock market-adjusted abnormal returns (Felix, von 

Eije, 2019), BTC adjusted abnormal returns (Dittmar & Wu, 2019; Lee, Li & Shin 2021), 

and ETH adjusted abnormal returns (Lee, Li & Shin, 2021). The average and median 

adjusted returns are close to the raw numbers in all papers and do not affect the 

conclusions. 

In order to find determinants of underpricing, initial returns are regressed against 

several independent variables, or various portfolios are built and analysed based on the 

quartiles sorted by different explanatory variables. Previous ICO research brings 

empirical evidence that information signalling product quality, such as whitepaper 

disclosure, whitepaper length and quality, analyst ratings, and source code disclosure, 

have very little or no explanatory power in predicting the degree of underpricing during 

the sample period, whereas the general market sentiment is significantly positively 

related to the degree of underpricing, suggesting that market participants seem to be 

prone to behavioural biases during the sample periods and are less rational and that the 

cryptocurrency market is primarily driven by speculation. Nevertheless, results by 

Dittmar and Wu (2019) show that signals of product quality are significantly related to 

post-ICO returns in the “de-hyped” ICOs finished between July 2018 and February 2019, 

and behavioural characteristics cease to be significant, suggesting that investors pay 

more attention to the content of disclosures and less to the hype during a cold market. 

 



 
 

34 

Table 1 Summary of previous research on ICO underpricing 
Notes: (A) log return; (1) Coinmarketcap; (2) Icobench; (3) Icobench, Coindesk, Tokendata, Coinschedule, Smithandcrown, Icorating; (4) Icobench, Coindesk, Coingecko, Cryptocompare, 
Icodrops, Icorating, Icomarks, Icodata, Foundico; (5) Twitter, Reddit, Medium, Bitcointalk, Github; (6) Ethplorer, Etherscan; (7) Icobench, Icodata, Icorating, Icodrops, Ico-Check; (8) 
Twitter; (9) Tokendata, Coinhills, Coincodex, Icodrops; (10) Github, Bitcointalk; (11) Icobench, Coindesk, Icodrops, Icomarks, Trackico, Cryptoslate; (12) Github; (13) Icobench, Icorating, 
Icocheck, Icodrops, Cryptoslate, Icodata, Trackico; (14) Icobench, Tokendata, Icorating; (15) Steemit, Medium, Bitcointalk; (16) Icobench, Tokenmarket, Icodata, Icoholder, Icobazaar; (17) 
Icobench, Icodrops, Cryptocompare; (18) Tokendata, Coinschedule, Coindesk, Icoalert, Icobazaar, Tokenmarket, Smithandcrown 

 
Average initial 
raw return (%) 

Median 
initial raw 
return (%) 

Determinants of  
initial returns tested 

Data sources 
Sample 
period 

Sample 
size 

Empirical 
analysis of 

IEOs 

Momtaz (2020) 8.2 3.4 
Management team, vision,  

ICO characteristics, market sentiment 
CMC1, ICO aggregator(s)2 2015–2018 302 None 

Hu, Parlour &  
Rajan (2019) 

4,746.0 115.0 None in the context of initial returns CMC, white papers  2013–2017 51 None 

Bourveau et al. (2018) 39.0(A) 49.0 
ICO characteristics, information disclosure, 

market sentiment, management team, ICO ratings 
CMC, ICO aggregator(s)3 2014–2018 300 None 

Momtaz (2021a) 14.8 1.5 Liquidity, size CMC 2013–2018 1403 None 

Lyandres, Palazzo & 
Rabetti (2018) 

269.18 108.98 None in the context of initial returns 
CMC, ICO aggregator(s)4, white 

papers, project websites,  

social media5, other6 

2016–2018 801 None 

Benedetti & 
Kostovetsky (2021) 

246.0 21.0 
Startup’s social media activity, ICO 
characteristics, market sentiment 

CMC, ICO aggregator(s)7,  

social media8 
2016–2018 523 None 

Chen (2019) 242.92 n.a. 
Information disclosure, ICO characteristics, 

market sentiment 
CMC, ICO aggregator(s)9,  

social media10 
2015–2018 285 None 

Hsieh &  
Oppermann (2021) 

109.5 -0.48 
ICO characteristics, market sentiment, 

information disclosure 
CMC, ICO aggregator(s)11,  

social media12 
2014–2018 502 None 

Dittmar & Wu (2019) 180.23 15.47 
ICO characteristics,  

market sentiment, information disclosure 
CMC, ICO aggregator(s)13 2014–2018 584 None 

Lee, Li & Shin (2021) 112.0 -10.1 ICO characteristics, ICO ratings 
CMC, ICO aggregator(s)14, 

project websites, white papers, 

social media15 

2016–2018 811 None 

Stastny (2018) 1543.71 68.58 ICO characteristics CMC, ICO aggregator(s)16 2016–2018 194 None 

Felix & von Eije 
(2019) 

102.0 26.0 
ICO characteristics, information disclosure, 

market sentiment, market “hotness”, liquidity 
CMC, ICO aggregator(s)17, 

project websites 
2013–2018 255 None 

Adhami, Giudici, 
Martinazzi (2018) 

919.9 24.7 None in the context of initial returns CMC, ICO aggregator(s)18 2014–2017 140 None 
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2.3 Research hypothesis 

This section will present the main hypothesis of the article and the rationale behind it 

based on underpricing theory and previous empirical research. As previously mentioned, 

the aim of this article is to examine whether a presence of an exchange, acting as an 

intermediary in an initial coin offering, has an effect on the underpricing of ICOs. 

The literature on initial exchange offerings and the crypto-asset exchanges is limited, so 

the role of an exchange in an IEO transaction is not evident, whereas the role of an 

underwriter in an IPO is an extensively studied subject. Underwriters help with valuing 

the issuing company and deciding on the amount of money to be raised. The lead 

underwriter will approach the market by issuing a pre-IPO research report and starts a 

pre-marketing step, after which it runs a roadshow and completes a book-building 

process. Once the book is closed, the offer price is set, and the firm goes public. The 

investment bank’s financial or legal responsibility for any unsold shares or deal 

performance varies according to the type of agreement between the issuer and the lead 

underwriter, known as the underwriter commitment. After trading begins, the 

investment bank tries to maintain or stabilize the price of the shares during the first 

trading days (Geddes, 2003).  

Whether an exchange serves similar functions in an IEO as the underwriter in an IPO is 

unclear. Notwithstanding, it appears that a crypto-asset exchange serves at least the roles 

of a certifier, a marketeer, a liquidity provider, and an advisor in an initial exchange 

offering. In a certifier role, the exchange conducts rigorous due diligence on projects and 

launches offerings only with projects that can show that they are viable. By being a 

“certifier,” the exchange puts its reputation on the line. The involvement of an exchange 

as an intermediary in a specific issue may entail a certification effect, which signals ICO 

project quality to the market. According to Booth and Smith (1986) Carter and Manaster 

(1990), and Megginson and Weiss (1991), a certification should lower the degree of 

underpricing. Thus, from the perspective of the certification hypothesis, the involvement 

of an exchange in the transaction and the reputation of the exchange are expected to have 

negative correlations with the degree of underpricing.  

In the role of a marketeer, the exchange attracts the attention of its existing users – a 

unique target group – and creates hype around the issue. In the context of IPOs, also 

underwriters provide marketing services for companies that raise capital (Kraus & Stoll, 

1972; Hansen & Pinkerton, 1982). According to behavioural theories of underpricing and 
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previous empirical research, the degree of underpricing is higher when the investor 

sentiment is high (see for example Welch, 1992; Ibbotson & Jaffe, 1975; Derrien, 2005; 

Cornelli, Goldreich & Ljungqvist, 2006). Thus, if the involvement of an exchange creates 

hype around the project, it should have a positive relation to the degree of underpricing. 

Additionally, like underwriters, exchanges may want to underprice the issue to increase 

the probability of a successful subscription, minimize the marketing efforts, and benefit 

its user base. From the perspective of the role of a marketer, the involvement of an 

exchange is expected to have a positive relation on the degree of underpricing. 

In the role of a liquidity provider, the exchange lists the newly issued tokens, which 

guarantees that the tokens can be traded on the secondary market. In addition to the 

theories presented in the previous section, one explanation for underpricing of IPOs has 

been to create more liquidity on the secondary market. Ellul and Pagano (2006) argue 

that IPO underpricing will be more significant when the aftermarket is expected to be 

less liquid and when the liquidity is less predictable. As the listing of tokens is relatively 

certain in an IEO, the issuer should not have a larger incentive to underprice the issue 

compared to a traditional ICO. Thus, from the perspective of the role of the liquidity 

provider, the involvement of an exchange is expected to correspond negatively to the 

degree of underpricing. 

In the role of an advisor, the exchange negotiates the issue price, volume, and percentage 

of issued tokens with the issuer. Additionally, the process is overall more secure and 

smoother as the smart contract and KYC procedures are managed by the exchange. If the 

exchange acts in the best interest of the issuer, the value of the issue should be 

maximized, and underpricing minimized. Moreover, the involvement of an exchange in 

the process creates an additional layer of security. Thus, from the perspective of the role 

of an advisor, the involvement of an exchange is expected to have a negative relation to 

the degree of underpricing. Table 2 summarizes the roles of an exchange in an initial 

exchange offering transaction and the expected signs of each role on the degree of 

underpricing. 

Table 2 Summary of roles of an exchange in an IEO 

Role Expected sign 

Certifier − 

Marketeer + 

Liquidity provider − 

Advisor − 
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As previous empirical academic research on initial exchange offerings does not exist, it 

is unknown which of the four abovementioned roles of an exchange is dominant in an 

initial exchange offering, and which role the issuer favours when choosing an IEO over 

an ICO. As exchanges have a variety of roles, the theory behind the different roles does 

not give a consensus on whether the expected effect of an exchange in an IEO is positive 

or negative. Thus, the main hypothesis of the effect of the presence of an exchange on the 

degree of underpricing in an initial coin offering transaction is either positive or negative. 

 

2.4 Data and methodology 

2.4.1 Data collection and measures 

In order to calculate initial returns and analyse traditional initial coin offerings and 

initial exchange offerings, three sets of data have been collected: ICO data, secondary 

market data, and exchange attributes. ICO data includes the characteristics of the issued 

token attributes, secondary market data includes trading data of cryptocurrencies after 

the tokens are listed on crypto-asset exchanges, and exchange data includes 

characteristics of the exchanges that act as intermediaries in initial exchange offerings. 

2.4.1.1 ICO Data 

Because initial coin offerings are not regulated like initial public offerings, not all ICOs 

need to be registered with the SEC or other authorities. Only ICOs that are categorized 

as securities may need to be registered (U.S. Securities and Exchange Commission, 

2020). Thus, a centralized data repository on ICOs does not exist. Data on historical ICOs 

can be found on several websites, as shown in table 1. The author has programmed bots 

and scripts that scrape data from several ICO aggregators using. Data is collected from 

several websites to get as large a dataset as possible with detailed and accurate 

information.  

The data for traditional initial coin offerings and initial exchange offerings was obtained 

from ICOBench (4,280 observations), ICOmarks (4,420 observations), Foundico (3,200 

observations), and Icodata (1,136 observations). These websites list historical and future 

ICOs with expert analyses and other data regarding the ICO process and newly issued 

tokens. The data was collected from ICOBench in September 2020, from ICOmarks in 

January 2020, from Foundico in February 2021, and from Icodata in February 2021. The 

ICO dataset covers the period from August 2015 to February 2021. 
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2.4.1.2 Secondary market data 

In order to calculate the initial returns of tokens, historical price data after listings need 

to be collected. Historical prices can be found on Coinmarketcap.com (also referred to as 

CMC) and Coingecko.com, both of which list the historical prices of thousands of 

cryptocurrencies since 2013. These two websites are not cryptocurrency trading 

platforms; they only gather data from multiple cryptocurrency exchanges. The author 

has used APIs4 and programmed scripts using R and Python programming languages to 

collect the data. 

All previous empirical papers have used Coinmarketcap as the source for price data. For 

this paper, data was also collected from Coingecko because the two websites have 

different policies on why they include or exclude a token from the website. Thus, some 

tokens are available only on Coingecko and some only on Coinmarketcap. Also, some 

tokens may be listed earlier on Coingecko and some earlier on Coinmarketcap. Thus 

estimating the correct token exchange listing dates is more accurate when Coingecko 

data is also used in the analysis. 

All historical data for all available cryptocurrencies on Coinmarketcap was collected in 

March 2021, and similar data on Coingecko was collected in February 2021. At the time 

of the data collection, Coinmarketcap and Coingecko reported that they have data for 

8,381 and 6,458 cryptocurrencies, respectively. However, many of these 

cryptocurrencies are actually derivatives, and some currencies are so-called untracked 

listings, which lack historical data. The scripts find data for 4,883 cryptocurrencies on 

Coinmarketcap and 6,293 on Coingecko. Coinmarketcap data covers the period from 

April 2013 to March 2021, and Coingecko data covers the period from April 2013 to 

February 2021. 

2.4.1.3 Exchange data 

Exchange attribute data was from Coinmarketcap.com, Coingecko.com, Crunchbase, 

Twitter, and exchanges’ own websites during May 2021. The data includes 67 centralized 

exchanges from 24 different countries. Decentralized exchanges are excluded from the 

analysis. 

 
4 For more information about the APIs, see https://coinmarketcap.com/api/  and 
www.coingecko.com/api/  
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2.4.1.4 Collected variables 

All data and observations available on the above-mentioned ICO websites were collected. 

The variables include ICO quality measures, data related to the process, token metrics 

and attributes, and token sale success measures. Secondary market data consists of all 

available data on publicly listed newly issued tokens and other cryptocurrencies, whereas 

crypto-asset exchange data includes quantitative variables of exchange attributes. 

Quality measures 

ICO quality scores include team, product, social activity, and ICO overall scores. Scores 

are provided by ICO aggregator websites. The team score is based on the number of team 

members and their verified identities as well as the availability of bio, photos, and links 

on social media accounts. Product score is constructed based on the availability and 

completeness of a roadmap, availability and quality of a white paper, and availability of 

an operable prototype. The social activity score is based on the number of followers or 

subscribers of the project’s Twitter account, Telegram channel, YouTube channel, and 

Facebook site. The ICO aggregator websites mention that the social media score 

considers the number of fake users. The overall score is constructed from the team and 

product quality as well as ICO general information such as logo, website operability, 

project description, and ICO “financials” such as hard and soft caps, allowed currencies, 

the number of tokens, and pricing. Because scores have been collected from several 

different websites, the scores are standardized and scaled between 0 and 1 in this paper. 

In addition to the various ICO scores, several other quality measures are collected from 

the ICO aggregator websites. These variables include team size, number of expert 

reviews, prototype availability, and information on whether the project team has verified 

their identities through 3rd parties. 

ICO process 

The whitelist dummy variable indicates whether the project has conducted a whitelist 

registration, in which investors need to express their interest in the process beforehand, 

often weeks before the actual token sale, to be able to participate in the process. ICO 

process often includes a KYC, in which investors need to identify themselves and send 

sensitive information to either the project team or a third-party verifier. The KYC dummy 

variable equals 1 if KYC procedure was required in the ICO and 0 otherwise. Similarly, 

the pre-ICO dummy equals 1 if the ICO included a private sale before the actual public 

token sale, the whitepaper dummy equals 1 if a whitepaper was distributed during the 
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process, and the IEO dummy indicates whether the ICO was an IEO or a traditional ICO. 

ICO period length is the number of days between the start and finish of the ICO. The soft 

cap and hard cap are dollar amount caps, which refer to a goal and a limit for the amount 

of raised capital, respectively. ICOs often accept several currencies, both 

cryptocurrencies and fiat currencies, for the means of payment. The number of 

currencies accepted is included in the data. Dates to listing refer to the number of days 

between the end of the ICO and the first day of listing. 

Token metrics and attributes 

Token metrics include token issue price, total token supply, percentage of total tokens 

distributed in the token sale, and a dummy variable indicating whether information on 

token distribution has been published. Token distribution information often includes a 

detailed description of how many tokens will be distributed to the project team and other 

contributors. In addition, a dummy variable is included to indicate whether the token 

uses the ERC-20 protocol or not. 

Token sale success measures 

Token sale success measures include the absolute dollar amount of raised capital and the 

percentage of hard cap filled.  

Exchange attributes and measures for reputation 

Exchange attributes include Coinmarketcap and Coingecko exchange scores and 

exchange’s age. Exchange scores provided by Coinmarketcap are constructed based on 

web traffic, average liquidity, volume, and the confidence that the volume reported by an 

exchange is legitimate. Coingecko builds scores by ranking trading pairs based on web 

traffic, liquidity, and other trading activity-related metrics, API coverage, cybersecurity 

evaluation, and operational factors such as team presence and past incidents. In crypto 

markets, exchanges with high volume does not necessarily equate to high liquidity, 

because many unregulated exchanges try to inflate their trading volume by engaging in 

wash trading and other manipulative behaviours (Jin, 2020). A score from 0.0 to 10.0 is 

given to the spot exchange based on the factors above. Coinmarketcap and Coingecko do 

not follow all the exchanges, so the scores are not available for all exchanges. Exchange 

scores have been standardized and scaled between 0 and 1 in this paper like ICO scores. 
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It is hard to measure exchange reputation, as little or no information is available on most 

of the exchanges. Most exchanges are registered in tax havens with low regulation and 

low publicity requirements. Additionally, historical exchange volumes and exchange 

scores are not available on Coinmarketcap and Coingecko. The cryptocurrency market 

characteristics are very different compared to the IPO market: Proxies for underwriter 

prestige, such as the commonly used scale for measuring underwriter reputation based 

on tombstone advertisements suggested by Lewis (1984) and Monroe (1986), the four-

tier measure developed by Johnson and Miller (1988), and the measure based on the 

underwriter gross proceeds developed by Megginson and Weiss (1991) cannot be used 

when studying initial exchange offerings. Even though the historical exchange scores are 

not reported on Coinmarketcap and Coingecko, the order and popularity of the 

exchanges have remained rather stable throughout the years, to the author’s knowledge. 

Additionally, when looking at the volumes during 2018 and 2019 on Coinmarketcap from 

The Wayback Machine5, there are only a few differences in the order of the exchanges 

compared to the present-day exchange scores. Due to the nature of this paper and the 

cryptocurrency market characteristics, the present-day exchange scores are used as 

measures for the exchange reputation for the whole sample period in addition to 

exchange age, even though there is a level of look-ahead bias. 

Market data 

Public trading data includes historical prices and volumes of all cryptocurrencies that are 

listed on Coinmarketcap and Coingecko websites, including newly issued tokens.  

Market sentiment and ‘hotness’ 

The author follows a popular methodology from IPO literature for measuring ICO market 

hotness by using the number of issued ICOs as a proxy. The market period is defined as 

‘hot’ if the number of ICOs exceeds the 66th percentile, ‘cold’ if the number is below the 

33rd percentile, and ‘neutral’ if the number is between the 33rd and 66th percentile. 

Market sentiment is measured with 7-day and 30-day Bitcoin returns and Bitcoin relative 

strength index (RSI), which is calculated for 14-day timeframes. 

2.4.1.5 The final dataset 

Datasets collected from all the sources mentioned above are merged by using the names 

of the tokens. Merging datasets, which are not in a standard format and not listed in a 

 
5 The Wayback Machine (http://web.archive.org/) is a digital archive of the World Wide Web 
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centralized registry, is extremely challenging because tokens have no unique IDs or 

tickers. Also, the same projects are not named the same way on different websites. For 

example, one token is called “Alt.Estate” on ICOBench, and the same token is called 

“AltEstate Token” on Coingecko. Thus, several data processing tools are used to merge 

the data.  

Like all previous ICO research papers, this paper also faces the problem of extreme 

outliers. In order to minimize the effect of outliers, previous papers have trimmed the 

samples by removing outliers at 1–3.4% levels, winsorized the data, or both. The most 

common methodology has been to remove the outliers. For example, Howell, Niessner 

and Yermack (2020) and Hsieh and Oppermann (2021) have eliminated outliers with 

initial returns of over 3,500%, and Hu, Parlour, and Rajan (2019) have eliminated 

outliers with initial returns of over 1,000%. Additionally, Hu, Parlour, and Rajan (2019) 

winsorize the data at the 1% level. Momtaz (2021a) has removed outliers that are 

confirmed to be wrong upon manual checks and additionally winsorizes the data at the 

1% level because the correctness of some extreme values cannot be verified. Felix and 

von Eije (2019) follow Cook’s distance approach and drop 6.8% of the observations. Due 

to the nature of this work, it is impossible to verify every single data point by hand, and 

the author follows the strategy most commonly used in ICO research and trims the data 

at the 3% level on both ends. Additionally, tokens that have been issued through 

decentralized exchanges (e.g., Uniswap and Pancakeswap) are excluded from the sample, 

resulting in the removal of additional 11 observations. 

After a rigorous cleaning and merging of the datasets, the total dataset includes over 

13,000 observations. Still, almost half of these observations are crypto-assets, 

derivatives, or other securities that have not been issued through ICOs. The total data 

consists of 6,970 ICOs, of which 6,490 are traditional ICOs, and 480 are IEOs. Trading 

data can be found for 1,037 of the observations. These observations include 867 

traditional ICOs and 170 IEOs from September 2015 to February 2021 and form the final 

dataset for the initial return analyses, which is, to the author’s knowledge, the largest 

ICO dataset so far at the time of writing. Due to the different data sources, the number 

of observations differs along various dimensions. Each model is constructed so that they 

use all observations for which information is available for considered covariates.  
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2.4.2 Empirical methodology 

2.4.2.1 Initial returns 

The initial return for each ICO, 𝐼𝑅𝑖, is calculated as the difference between the closing 

price of the first trading day 𝑃𝑖,𝑓𝑖𝑟𝑠𝑡 and the issue price 𝑃𝑖,𝑖𝑠𝑠𝑢𝑒: 

𝐼𝑅𝑖 =
𝑃𝑖,𝑓𝑖𝑟𝑠𝑡 −  𝑃𝑖,𝑖𝑠𝑠𝑢𝑒

𝑃𝑖,𝑖𝑠𝑠𝑢𝑒
 . (1) 

This is a basic approach from IPO literature (e.g., Ritter & Welch, 2002). Because many 

initial coin offerings have set a price range for the issue price, and the price may fluctuate 

during the token sale, the highest reported issue price is selected as the issue price to 

avoid inflating the initial returns. IPO research has shown that even though the formula 

shown above is an elementary way to measure initial returns, it yields results similar to 

those of more sophisticated abnormal return calculations. The same pattern is present 

in ICO research: for example, Lee, Li, and Shin (2021) state that even though the average 

time from ICO completion to listing is long, the average and median initial returns that 

are adjusted with the “waiting period” are close to the raw numbers. Thus, abnormal 

return calculations are not needed in this paper.  

Raw simple returns are economically easy to interpret, but they are highly skewed to the 

right, and large outliers cause distortion in econometric analysis. In order to get more 

robust results and minimize the effect of outliers, log-transformed returns are used in 

the regressions. Cryptocurrency markets are open 24/7, and thus, there are no literal 

daily closing prices. The closing prices shown on Coinmarketcap and Coingecko are the 

last prices reported before midnight UTC. 

2.4.2.2 Presence of an intermediary exchange and initial returns 

In order to examine the relationship between the presence of an intermediary in the 

offering and the degree of underpricing, the following linear regression model is used in 

the analysis: 

𝐼𝑅𝑖 = 𝛼 + 𝛽1 ∗ 𝐼𝐸𝑂𝑖 + 𝛽𝑗 ∗ 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑗𝑖 +  𝜀𝑖 . (2) 

The beta coefficient of the independent IEO dummy variable is the primary interest of 

the paper, whereas other variables serve as control variables. 
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2.4.2.3 Exchange reputation and initial returns of IEOs 

The primary purpose of this article is to examine the effect of an intermediary on the 

initial returns of initial coin offerings. However, to shed more light on the underpricing 

effect of exchanges, the initial returns are regressed with selected exchange attributes: 

𝐼𝑅𝑖,𝐼𝐸𝑂 = 𝛼 + 𝛽1 ∗ 𝑠𝑐𝑜𝑟𝑒𝑖 + 𝛽2 ∗ 𝑓𝑜𝑢𝑛𝑑𝑖𝑛𝑔𝑌𝑒𝑎𝑟𝑖 + 𝛽𝑗 ∗ 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑗𝑖 +  𝜀𝑖 . (3) 

2.4.2.4 ICO success and liquidity 

Lastly, the paper analyses the effect of the presence of an intermediary on ICO success 

and liquidity with the following regressions: 

𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝐻𝑎𝑟𝑑𝑐𝑎𝑝𝑅𝑎𝑖𝑠𝑒𝑑𝑖 = 𝛼 + 𝛽1 ∗ 𝐼𝐸𝑂𝑖 + 𝛽𝑗 ∗ 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑗𝑖 +  𝜀𝑖, (4) 

𝑓𝑖𝑟𝑠𝑡𝐷𝑎𝑦𝑉𝑜𝑙𝑢𝑚𝑒𝑖 = 𝛼 + 𝛽1 ∗ 𝐼𝐸𝑂𝑖 + 𝛽𝑗 ∗ 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑗𝑖 +  𝜀𝑖 , (5) 

𝑑𝑎𝑦𝑠𝑇𝑜𝐿𝑖𝑠𝑡𝑖𝑛𝑔𝑖 = 𝛼 + 𝛽1 ∗ 𝐼𝐸𝑂𝑖 + 𝛽𝑗 ∗ 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑗𝑖 +  𝜀𝑖, (6) 

as well as the effect of the exchange reputation on success, with exchange score (𝑠𝑐𝑜𝑟𝑒𝑖) 

as the variable of interest: 

𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝐻𝑎𝑟𝑑𝑐𝑎𝑝𝑅𝑎𝑖𝑠𝑒𝑑𝑖 = 𝛼 + 𝛽1 ∗ 𝑠𝑐𝑜𝑟𝑒𝑖 + 𝛽𝑗 ∗ 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑗𝑖 +  𝜀𝑖 , (7) 

𝑓𝑖𝑟𝑠𝑡𝐷𝑎𝑦𝑉𝑜𝑙𝑢𝑚𝑒𝑖 = 𝛼 + 𝛽1 ∗ 𝑠𝑐𝑜𝑟𝑒𝑖 + 𝛽𝑗 ∗ 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑗𝑖 +  𝜀𝑖 , (8) 

𝑑𝑎𝑦𝑠𝑇𝑜𝐿𝑖𝑠𝑡𝑖𝑛𝑔𝑖 = 𝛼 + 𝛽1 ∗ 𝑠𝑐𝑜𝑟𝑒𝑖 + 𝛽𝑗 ∗ 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑗𝑖 + 𝜀𝑖, (9) 

and with exchange founding year (𝑓𝑜𝑢𝑛𝑑𝑒𝑑𝑖) as the variable of interest: 

𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝐻𝑎𝑟𝑑𝑐𝑎𝑝𝑅𝑎𝑖𝑠𝑒𝑑𝑖 = 𝛼 + 𝛽1 ∗ 𝑓𝑜𝑢𝑛𝑑𝑒𝑑𝑖 + 𝛽𝑗 ∗ 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑗𝑖 +  𝜀𝑖 , (10) 

𝑓𝑖𝑟𝑠𝑡𝐷𝑎𝑦𝑉𝑜𝑙𝑢𝑚𝑒𝑖 = 𝛼 + 𝛽1 ∗ 𝑓𝑜𝑢𝑛𝑑𝑒𝑑𝑖 + 𝛽𝑗 ∗ 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑗𝑖 +  𝜀𝑖 , (11) 

𝑑𝑎𝑦𝑠𝑇𝑜𝐿𝑖𝑠𝑡𝑖𝑛𝑔𝑖 = 𝛼 + 𝛽1 ∗ 𝑓𝑜𝑢𝑛𝑑𝑒𝑑𝑖 + 𝛽𝑗 ∗ 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑗𝑖 +  𝜀𝑖 . (12) 

In all regression equations (2) – (12), several models with different control variables are 

compared for fit by looking at F-statistic, adjusted R2, Akaike's information criterion, and 

Schwarz's Bayesian criterion. The likelihood ratio test is completed to test the chosen 

models' overfitting and examine if some variables should be excluded from the models. 

However, the selection of variables is mainly based on previous ICO research and theory. 
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2.4.3 Model diagnostics 

In order to address the heteroscedasticity problem that arises from the linear regression 

model assumption of homoskedasticity (Brooks, 2008), robust standard errors (White, 

1980) are used in the regressions. Residuals have been tested for normality using the 

Jarque-Bera test (1987), which shows non-normality in model residuals and should be 

considered when analysing the results. 

Variables are selected so that the multicollinearity problem is mitigated; for example, the 

overall score is used solely without other quality factors, and the team score is not used 

with the team size and the team verified variables. In addition, the multicollinearity 

problem is evaluated by looking at whether VIF values exceed 10 (Vittinghoff, Glidden, 

Shiboski & McCulloch, 2006) or the critical value of 5 (Neter, Kutner, Nachtsheim & 

Wasserman, 1996), and by examining the Pearson correlation matrix.  

As mentioned earlier, firms have some flexibility in choosing whether to issue a 

traditional ICO or an IEO, and several factors may affect the company’s decision. 

Therefore, the presence of an exchange intermediary in an ICO is not fully random and 

may lead to a self-selection problem if variables that affect the choice are not included in 

the model (Wooldridge, 2015, p.230); thus, the binary IEO dummy variable may be 

systematically related to unobserved factors, IEO dummy being endogenous. In order to 

mitigate the possible endogeneity problem, several control variables are used in the 

analyses. However, as data availability is challenging in ICO research and correlated 

variables are in many instances unobservable, the author cannot fully mitigate the 

possibility of an endogenous variable of interest, which should be taken into account 

when interpreting the results. 

 
 

2.5 Empirical results 

2.5.1 Descriptive statistics 

The sample shows that initial coin offerings gained explosive growth during the second 

quarter of 2017, when the total amount of raised capital reached almost $1 billion. In 

contrast, the total capital raised during the whole year 2016 was less than $242 million. 

The ICO market was at its hottest during 2018 when the capital raised totalled over $19 

billion. The largest offerings have been Telegram ($1.7 billion) and Bitfinex ($1.0 billion). 

Figure 1 shows the total capital raised through traditional ICOs and IEOs each quarter 
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during 2015–2021. 3,654 traditional ICOs and IEOs were conducted in 2018, and the 

amount of ICOs started to slowly decrease after 2018, which can be seen in Figure 2.  

 

Figure 1 Total capital raised per quarter, USD (millions) 

 
 

 

Figure 2 Amount of both traditional ICOs and IEOs issued per quarter 

Figures 3 and 4 show the development of initial exchange offerings apart from traditional 

ICOs. The first IEOs were conducted in the end of 2017, and the amount of IEOs peaked 

in Q3/2019. The largest amount of capital was raised in Q2/2019, mainly boosted by 

Bitfinex’s IEO of $1 billion. 279 IEOs were conducted during the year 2019, after which 

the market started to slow down.  
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Figure 3 Raised capital through IEOs per quarter, USD (millions) 

 

 

Figure 4 Amount of IEOs issued per quarter 

 

Of all 1,037 observations in the sample, 16.4% are IEOs. A preliminary analysis shows 

that the average first-day return for all ICOs and IEOs was 65.7%, with statistical 

significance at the 1% level by using a simple t-test, being in line with the earlier ICO 

research. The majority (86.2%) of newly issued tokens were ERC20 tokens, and almost 

all projects published a whitepaper (97.2%). Nearly half of all ICOs required investors to 

go through a KYC procedure, and slightly less than a third required a whitelist 

registration before the token sale. Almost half of the sample ICOs conducted a presale 

before the actual public sale, and a little less than a third of the sample ICOs had a 

working prototype. The average ICO token sale lasted for 55.4 days, raised 54.2% of the 

hard cap, and listed on crypto-asset exchanges within 96 days after the end of the token 

sale. The average amount stood at over $15.5 million, and the average token issue price 

was $1.55. 
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Summaries for traditional ICO and IEO data are shown separately in tables 3 and 4. 

Further preliminary analysis reveals several similarities and differences between 

traditional ICOs and IEOs. By a quick glance, the average first-day return of IEOs 

(+83.9%) seems to be higher than the average return of traditional ICOs (+62.1%). Still, 

the difference is not significant even at the 10% level. The significance has been tested 

with a two-sided Student’s non-equal variances t-test, as the F-test for equal variances 

yields a p-value of less than 0.1%, and the null hypothesis of equal variances is rejected. 

In addition to the parametric t-test, the difference in underpricing of traditional ICOs 

and IEOs is tested with Wilcoxon signed-rank test. This non-parametric statistical 

hypothesis test does not assume normality in the two samples. The Wilcoxon signed-

rank test yields a p-value of 0.664, and the null hypothesis that there is no difference in 

the average initial simple returns of traditional ICOs and IEOs cannot be rejected.  

Several quality measures are higher in IEOs compared to traditional ICOs at the 1% 

significance level, indicating that projects that issue IEOs instead of traditional ICOs 

have a better product that is developed further and have a more competent team with 

the management team’s identities verified. In contrast, traditional ICOs have larger 

teams and a broader following amongst analysts. The social activity score is not 

significantly different between IEOs and traditional ICOs. 

Almost two-thirds of the sample IEOs required investors to go through a KYC process, 

whereas 40.4% of traditional ICOs required a KYC process. The difference is statistically 

significant at the 1% level. IEOs are expected to offer higher liquidity, which seems to be 

affirmed by the preliminary summaries. The average number of days to listing after the 

end of a traditional ICO is over 100 days with a median of 59 days, whereas the average 

days to listing in IEOs is 66 days with a median of 29 days – a difference of a month, 

which is statistically significant at the 1% level. The median first-day volume of IEOs ($63 

thousand) is slightly lower than that of traditional ICOs ($72 thousand). Traditional 

ICOs raised significantly more money (median $9.7 million) compared to IEOs (median 

$2 million). The finding contradicts the results of Khatib (2019), which show that IEOs 

have been larger by size compared to traditional ICOs. However, the sample of this paper 

is more recent and includes a larger number of observations. One more interesting 

difference between IEOs and ICOs based on the preliminary analysis is that projects tend 

to distribute a smaller portion of tokens in an IEO compared to a traditional ICO. 
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Table 3 Summary statistics of traditional ICO subsample (n = 867) 

 Mean SD Median Min Max Skew Kurtosis SE Obs. 

Quality          
    Overall score 0.603 0.162 0.610 0.128 0.940 -0.359 -0.186 0.006 764 
    Team score 0.582 0.305 0.625 0.000 1.000 -0.579 -0.606 0.011 728 
    Product score 0.654 0.223 0.700 0.000 1.000 -0.785 0.624 0.010 475 
    Social activity score 0.747 0.229 0.778 0.000 1.000 -1.535 2.690 0.014 266 
    Team size 11.096 7.581 9.000 1.000 58.000 2.276 7.649 0.287 696 
    Number of analyst reviews 9.083 11.669 5.000 1.000 97.000 3.106 14.041 0.538 471 
    Prototype dummy 0.279 0.449 0.000 0.000 1.000 0.987 -1.028 0.016 835 
    Team verified dummy 0.302 0.460 0.000 0.000 1.000 0.862 -1.260 0.016 787 

Token sale process          

    Whitelist dummy 0.284 0.451 0.000 0.000 1.000 0.959 -1.084 0.015 848 
    KYC dummy 0.404 0.491 0.000 0.000 1.000 0.390 -1.852 0.017 848 
    Pre-ICO dummy 0.466 0.499 0.000 0.000 1.000 0.137 -1.987 0.019 674 
    Whitepaper dummy 0.980 0.141 1.000 0.000 1.000 -6.805 44.411 0.005 835 
    ICO period length in days 53.237 59.572 31.000 0.000 391.000 2.471 7.965 2.042 851 
    Soft cap ($m) 65.473 523.172 1.000 0.000 6,000 9.674 96.235 30.936 286 
    Hard cap ($m) 156.995 1,001.117 20.000 0.000 15,000 11.173 138.312 45.180 491 
    Number of currencies accepted 2.519 2.047 2.000 1.000 13.000 1.859 3.793 0.086 563 
    Days to listing 101.927 110.124 59.000 0.000 493.000 1.502 1.619 4.174 696 

Token attributes          

    Token issue price ($) 1.095 8.904 0.100 0.000 237.490 22.603 581.004 0.302 867 
    Total token supply (m) 24,256 419,221 369.000 0.000 10,000,000 23.539 560.509 17,468 576 
    Share of tokens distributed  0.497 0.236 0.500 0.000 1.000 -0.126 -0.455 0.010 587 
    Distribution disclosed 0.651 0.477 1.000 0.000 1.000 -0.635 -1.606 0.025 355 
    ERC-20 dummy 0.867 0.340 1.000 0.000 1.000 -2.167 2.701 0.012 805 

Token sale success          

    Raised amount ($m) 16.379 25.527 9.650 0.004 258.000 5.321 39.670 1.018 629 
    Proportion of hard cap raised 0.546 0.500 0.435 0.000 3.040 1.500 4.172 0.027 352 

Market sentiment and hotness         

    Number of issued ICOs 686.413 321.756 823.000 1.000 1,126 -0.520 -0.759 11.168 830 
    Bitcoin 7D return 0.018 0.125 0.010 -0.452 0.749 0.803 3.287 0.004 865 
    Bitcoin 30D return 0.109 0.320 0.042 -0.525 1.505 1.356 3.138 0.011 865 
    Bitcoin RSI 53.234 14.673 51.807 14.081 94.302 0.300 -0.323 0.499 865 

Token secondary market data          

    First-day token volume ($) 1,845,474 10,462,327 72,233 0.000 173,091,214 11.257 146.670 355,730 865 
    Initial simple return 0.621 3.195 -0.266 -0.995 34.453 4.664 28.386 0.109 867 
    Initial log return -0.542 1.528 -0.310 -5.341 3.568 -0.392 0.441 0.052 867 
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Table 4 Summary statistics of IEO subsample (n = 170) 

 Mean SD Median Min Max Skew Kurtosis SE Obs. 

Quality          
    Overall score 0.682 0.144 0.694 0.195 0.939 -0.519 -0.053 0.011 157 
    Team score 0.669 0.348 0.778 0.000 1.000 -0.932 -0.490 0.028 153 
    Product score 0.720 0.265 0.750 0.000 1.000 -1.226 1.165 0.033 65 
    Social activity score 0.758 0.225 0.778 0.000 1.000 -1.371 2.112 0.019 136 
    Team size 9.296 6.899 8.000 1.000 48.000 2.629 10.464 0.560 152 
    Number of analyst reviews 5.656 6.850 3.000 1.000 42.000 3.006 12.171 0.856 64 
    Prototype dummy 0.419 0.495 0.000 0.000 1.000 0.333 -1.914 0.039 160 
    Team verified dummy 0.430 0.497 0.000 0.000 1.000 0.287 -1.952 0.047 114 

Token sale process          

    Whitelist dummy 0.279 0.450 0.000 0.000 1.000 0.996 -1.021 0.035 165 
    KYC dummy 0.648 0.479 1.000 0.000 1.000 -0.628 -1.626 0.037 165 
    Pre-ICO dummy 0.315 0.467 0.000 0.000 1.000 0.809 -1.372 0.045 108 
    Whitepaper dummy 0.931 0.254 1.000 0.000 1.000 -3.441 9.965 0.020 160 
    ICO period length in days 66.759 95.258 24.000 0.000 391.000 1.821 2.609 7.393 166 
    Soft cap ($m) 8.797 56.175 1.000 0.000 500 8.792 77.826 6.320 79 
    Hard cap ($m) 96.214 537.420 7.000 0.050 5,005 7.947 66.628 49.265 119 
    Number of currencies accepted 3.055 1.384 3.000 1.000 6.000 0.075 -0.821 0.115 146 
    Days to listing 66.241 87.645 29.000 0.000 444.000 2.086 4.502 7.279 145 

Token attributes          

    Token issue price ($) 3.884 39.046 0.063 0.000 500.000 12.371 156.967 2.995 170 
    Total token supply (m) 1,051,422 10,380,850 1,000 0.016 111,111,111 10.641 113.747 968,019 115 
    Share of tokens distributed  0.343 0.255 0.300 0.001 1.000 0.456 -0.869 0.021 144 
    Distribution disclosed 0.667 0.477 1.000 0.000 1.000 -0.732 -1.535 0.071 45 
    ERC-20 dummy 0.835 0.372 1.000 0.000 1.000 -1.824 1.343 0.029 170 

Token sale success          

    Raised amount ($m) 6.006 9.146 2.000 0.042 52.950 3.077 11.811 1.171 61 
    Proportion of hard cap raised 0.512 0.560 0.334 0.017 2.942 2.178 7.151 0.084 44 

Exchange attributes          

    Exchange score 0.522 0.206 0.473 0.000 1.000 0.777 -0.002 0.016 158 

Market sentiment and hotness          

    Number of issued ICOs 255.847 131.890 247.000 41.000 850 1.347 4.004 10.115 170 
    Bitcoin 7D return 0.023 0.104 0.010 -0.390 0.404 0.242 2.372 0.008 170 
    Bitcoin 30D return 0.142 0.231 0.130 -0.461 1.027 0.596 1.463 0.018 170 
    Bitcoin RSI 56.769 13.516 56.128 22.925 87.832 -0.160 -0.068 1.037 170 

Token secondary market data          
    First-day token volume ($) 6,649,777 24,826,060 63,774 0.000 185,723,149 4.940 26.131 1,904,072 170 
    Initial simple return 0.839 5.030 -0.205 -0.995 44.023 7.301 58.461 0.386 170 
    Initial log return -0.576 1.659 -0.229 -5.310 3.807 -0.441 0.110 0.127 170 
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Figures 1, 2, 3, and 4 showed that the traditional ICO market boomed in the beginning 

of 2018, whereas the number of IEOs started to increase later in mid-2019; thus, 

deviations between the two datasets – the traditional ICO data variables and IEO data 

variables – may be explained by different market conditions. 

An initial analysis of temporal deviations shows that there seem not to be clear linear 

time-series trends in most variables. However, the overall score and prototype dummy 

means seem to have increased from 2015 onwards, suggesting that the market has 

developed, and better-quality projects have been launched compared to historical years, 

and the difference in means between the years 2016 and 2020 for these variables are 

statistically significant at 1% level. The average amount of raised capital was highest in 

2017 and stood at $18.7 million, while the median was $8.8 million. The average number 

of days to listing was highest in 2019 (95.3 days).  

The quarterly average and median initial returns of all ICOs are shown in figure 5. 

Average 1-day simple returns don’t show a linear trend. Very few ICOs were conducted 

before Q2, 2017, and thus even single large initial return figures may inflate the average 

figures for the quarters. Initial returns were, on average, at the highest for ICOs issued 

during Q4, 2020 (+293%). Returns were at the lowest on average for ICOs issued during 

Q2, 2020 (+1.9%). The median of initial returns was at its lowest in Q3, 2018 (-65.9%). 

The time series of the sample initial returns follow a very similar pattern to the quarterly 

average returns of the ICO sample by Lee, Li and Shin (2021).   

 

Figure 5 Quarterly average and median simple initial returns of all ICOs 
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Average and median initial returns are shown separately for traditional ICOs and IEOs 

in figure 6 for the period between Q4, 2018 and Q4, 2020. The average returns of both 

traditional ICOs and IEOs have followed a very similar pattern, indicating that both types 

of ICOs have yielded similar returns over time.  

 

Figure 6 Quarterly average and median initial returns of traditional ICOs and IEOs 

 

High average initial returns imply that underpricing is very large in both traditional ICOs 

and IEOs; however, the medians of initial returns of both ICO types are negative. Figure 

7 shows the cumulative share of tokens and simple initial returns for both traditional 

ICOs and IEOs. The return distributions for both ICO types are very similar in this graph 

as well. The graph shows that the majority of both types of ICOs destroyed investor value: 

63.7% of traditional ICOs and 58.2% of IEOs yielded negative returns. The median of 

initial simple returns was -26.6% for traditional initial coin offerings and -20.6% for 

initial exchange offerings. The simple initial returns are leptokurtic and extremely 

skewed to the right. Therefore, more focus should be put on the log-transformed returns 

in the analyses, as few large initial returns drive the statistical significance; over 17.4% of 

traditional ICOs and 20% of IEOs yielded over 100% initial return to investors. 
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Figure 7 Accumulated simple initial returns of traditional ICOs and IEOs 

 

The histogram in figure 8 further illustrates the extreme positive skewness of initial coin 

returns: simple initial returns of 260 ICOs were between -100% and -75%, and 92 initial 

coin offerings yielded over 300% initial returns.  

 

Figure 8 Histogram of simple initial returns of all ICOs 
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Jarque-Bera test shows no normality in either sample's initial returns: the null 

hypothesis of normality is rejected at the 0.1% level for both traditional ICOs and IEOs. 

After log-transformation, the distributions of both samples’ initial returns become closer 

to normally distributed, but the null hypothesis of normality is still rejected at the 5% 

level for both traditional ICOs and IEOs. 

 

Figure 9 Histogram of log initial returns of all ICOs 

 

Initial returns are log-transformed in figures 10 and 11. The trendline for the log-returns 

of traditional initial coin offerings is statistically significant at the 5% level with a slope 

of -0.0005, meaning that without any control variables, the past returns have been 

higher on average than the future returns. The trendline for the log-returns of initial 

exchange offerings is slightly positive but not statistically significant. Figures 10 and 11 

reveal a similar approximate pattern as figure 6: the returns seem to have increased 

towards the end of the sample period on average.  
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Figure 10 Log initial returns of traditional initial coin offerings over time 

 

 

Figure 11 Log initial returns of initial exchange offerings over time 

 

Tables 5 and 6 present the linear relationships between the collected variables. An initial 

bivariate linear association analysis reveals several clear patterns. All quality measures 

are positively correlated with each other and statistically significant: for example, the 

overall score has a high linear correlation with team score, product score, social activity 

score, and team verified dummy. Thus, variables for quality measures are chosen so that 

multicollinearity problem is avoided. Whitelist and KYC dummy variables have a 

relatively high positive correlation coefficient, implying that most projects that 

conducted a whitelist registration also required a KYC, and vice versa. Not surprisingly, 

the total supply of tokens is highly negatively correlated with ICO price. Most of the 

variables have very low pairwise correlations suggesting that they are independent of 

each other. Too many conclusions should not be made based on the pairwise 

correlations, and the next subchapter will include a more detailed and econometrically 

more sound analysis of the data sample. 
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Table 5 Correlation matrix (1/2) 
Statistical significance is denoted with background colours: black: 0.1%, grey: 1% and light grey: 5%. Number of analyst reviews, soft and hard cap, number of currencies accepted, token price, 
total token supply, raised amount, number of issued ICOs, first-day token volume and first-day return are log-transformed. 

 A B C D E F G H I J K L M N O P Q 

A   0.696 0.410 0.568 0.076 0.361 0.359 0.516 0.236 0.354 0.251 0.184 0.081 0.173 0.042 0.051 0.151 
B 0.696   0.648 0.183 0.083 0.123 0.111 0.288 0.200 0.232 0.058 0.105 0.109 0.093 0.093 0.199 0.106 
C 0.410 0.648   0.197 0.104 0.085 0.043 0.118 0.173 0.169 0.003 0.094 0.153 0.005 -0.005 0.038 0.021 
D 0.568 0.183 0.197   0.118 0.208 0.146 0.215 0.182 0.147 0.080 0.023 -0.009 -0.005 0.004 -0.088 -0.024 
E 0.076 0.083 0.104 0.118   0.164 0.077 0.083 0.079 0.115 0.064 -0.092 0.043 0.016 0.142 0.189 0.008 
F 0.361 0.123 0.085 0.208 0.164   0.189 0.323 0.145 0.119 0.316 -0.098 0.074 0.021 -0.121 0.134 0.201 
G 0.359 0.111 0.043 0.146 0.077 0.189   0.360 0.196 0.319 0.189 0.112 0.019 0.221 -0.217 -0.032 0.167 
H 0.516 0.288 0.118 0.215 0.083 0.323 0.360   0.359 0.492 0.300 0.091 0.073 0.227 -0.115 0.060 0.168 
I 0.236 0.200 0.173 0.182 0.079 0.145 0.196 0.359   0.571 0.171 -0.004 0.079 0.167 -0.044 0.064 0.001 
J 0.354 0.232 0.169 0.147 0.115 0.119 0.319 0.492 0.571   0.219 0.181 0.114 0.225 -0.050 0.051 0.063 
K 0.251 0.058 0.003 0.080 0.064 0.316 0.189 0.300 0.171 0.219   -0.105 0.083 0.144 -0.121 0.015 0.140 
L 0.184 0.105 0.094 0.023 -0.092 -0.098 0.112 0.091 -0.004 0.181 -0.105   -0.107 0.075 0.066 -0.214 0.193 
M 0.081 0.109 0.153 -0.009 0.043 0.074 0.019 0.073 0.079 0.114 0.083 -0.107   0.057 -0.057 0.092 0.010 
N 0.173 0.093 0.005 -0.005 0.016 0.021 0.221 0.227 0.167 0.225 0.144 0.075 0.057   -0.175 0.083 0.114 
O 0.042 0.093 -0.005 0.004 0.142 -0.121 -0.217 -0.115 -0.044 -0.050 -0.121 0.066 -0.057 -0.175   0.234 -0.198 
P 0.051 0.199 0.038 -0.088 0.189 0.134 -0.032 0.060 0.064 0.051 0.015 -0.214 0.092 0.083 0.234   -0.055 
Q 0.151 0.106 0.021 -0.024 0.008 0.201 0.167 0.168 0.001 0.063 0.140 0.193 0.010 0.114 -0.198 -0.055   
R 0.040 -0.046 -0.122 -0.011 0.037 0.025 0.086 0.102 0.076 0.133 0.047 -0.126 0.043 0.170 -0.091 0.045 0.037 
S -0.067 -0.003 -0.128 -0.085 -0.079 0.037 -0.105 -0.137 -0.128 -0.163 -0.001 -0.106 -0.006 -0.008 -0.081 0.148 0.061 
T 0.157 0.100 0.156 0.097 0.123 -0.009 0.134 0.158 0.138 0.233 -0.011 0.128 0.095 0.053 0.123 0.136 -0.034 
U -0.061 0.047 -0.128 -0.122 -0.014 0.055 -0.018 -0.079 -0.080 -0.122 0.033 -0.248 -0.038 0.085 -0.095 0.182 0.061 
V 0.506 0.339 0.010 0.110 -0.018 0.049 0.268 0.207 0.146 0.086 0.021 0.011 n.a. 0.122 -0.252 0.012 0.220 
W -0.031 0.016 0.024 -0.031 0.010 0.074 -0.029 -0.009 -0.014 -0.066 0.094 -0.035 0.077 -0.059 0.048 -0.004 -0.128 
X -0.024 0.073 0.085 0.017 0.159 0.119 -0.125 -0.121 -0.016 -0.057 -0.016 -0.193 0.035 -0.093 0.198 0.426 0.015 
Y -0.044 -0.014 0.074 -0.046 0.032 0.034 -0.163 -0.166 0.010 -0.088 0.001 -0.021 -0.008 -0.057 0.120 -0.309 -0.043 
Z -0.020 0.050 0.278 0.022 0.026 0.056 -0.111 -0.203 0.068 0.028 -0.183 n.a. 0.128 -0.119 -0.030 -0.009 -0.220 

AA 0.019 0.000 -0.035 -0.005 0.149 0.311 0.059 0.173 0.193 0.129 0.289 -0.370 0.195 0.054 -0.018 0.348 -0.098 
AB 0.041 0.057 -0.010 0.161 -0.052 -0.106 0.024 -0.047 -0.071 -0.052 -0.061 0.016 -0.054 0.007 -0.015 -0.048 0.015 
AC 0.036 0.065 0.018 0.206 -0.045 -0.166 0.025 -0.077 -0.045 -0.031 -0.084 0.090 -0.048 -0.021 -0.025 -0.114 0.032 
AD 0.050 0.043 0.102 0.063 -0.021 -0.029 -0.031 -0.059 -0.023 0.029 -0.036 0.127 0.004 -0.035 -0.006 -0.027 -0.075 
AE -0.121 -0.065 0.086 -0.103 0.003 -0.197 -0.141 -0.216 -0.115 -0.164 -0.195 -0.008 -0.137 -0.159 0.058 -0.099 -0.147 

                  

A = Overall score I = Whitelist dummy Q = Number of currencies accepted Y = Share of hard cap raised 
B = Team score J = KYC dummy R = Days to listing Z = Exchange score 

C = Product score K = Pre-ICO dummy S = Token price ($) AA = Number of issued ICOs 
D = Social activity score L = IEO dummy T = Total token supply (m) AB = Bitcoin 7-day return 

E = Team size M = Whitepaper dummy U = Share of tokens distributed  AC = Bitcoin RSI 
F = Number of analyst reviews N = ICO period length in days V = Distribution disclosed AD = First-day token volume ($) 

G = Prototype dummy O = Soft cap ($m) W = ERC-20 dummy AE = Initial log return 
H = Team verified dummy P = Hard cap ($m) X = Raised amount ($m)  
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Table 6 Correlation matrix (2/2) 
Statistical significance is denoted with background colours: black: 0.1%, grey: 1% and light grey: 5%. Number of analyst reviews, soft and hard cap, number of currencies accepted, token price, 
total token supply, raised amount, number of issued ICOs, first-day token volume and first-day return are log-transformed. 

 R S T U V W X Y Z AA AB AC AD AE 

A 0.040 -0.067 0.157 -0.061 0.506 -0.031 -0.024 -0.044 -0.020 0.019 0.041 0.036 0.050 -0.121 
B -0.046 -0.003 0.100 0.047 0.339 0.016 0.073 -0.014 0.050 0.000 0.057 0.065 0.043 -0.065 
C -0.122 -0.128 0.156 -0.128 0.010 0.024 0.085 0.074 0.278 -0.035 -0.010 0.018 0.102 0.086 
D -0.011 -0.085 0.097 -0.122 0.110 -0.031 0.017 -0.046 0.022 -0.005 0.161 0.206 0.063 -0.103 
E 0.037 -0.079 0.123 -0.014 -0.018 0.010 0.159 0.032 0.026 0.149 -0.052 -0.045 -0.021 0.003 
F 0.025 0.037 -0.009 0.055 0.049 0.074 0.119 0.034 0.056 0.311 -0.106 -0.166 -0.029 -0.197 
G 0.086 -0.105 0.134 -0.018 0.268 -0.029 -0.125 -0.163 -0.111 0.059 0.024 0.025 -0.031 -0.141 
H 0.102 -0.137 0.158 -0.079 0.207 -0.009 -0.121 -0.166 -0.203 0.173 -0.047 -0.077 -0.059 -0.216 
I 0.076 -0.128 0.138 -0.080 0.146 -0.014 -0.016 0.010 0.068 0.193 -0.071 -0.045 -0.023 -0.115 
J 0.133 -0.163 0.233 -0.122 0.086 -0.066 -0.057 -0.088 0.028 0.129 -0.052 -0.031 0.029 -0.164 
K 0.047 -0.001 -0.011 0.033 0.021 0.094 -0.016 0.001 -0.183 0.289 -0.061 -0.084 -0.036 -0.195 
L -0.126 -0.106 0.128 -0.248 0.011 -0.035 -0.193 -0.021 n.a. -0.370 0.016 0.090 0.127 -0.008 
M 0.043 -0.006 0.095 -0.038 n.a. 0.077 0.035 -0.008 0.128 0.195 -0.054 -0.048 0.004 -0.137 
N 0.170 -0.008 0.053 0.085 0.122 -0.059 -0.093 -0.057 -0.119 0.054 0.007 -0.021 -0.035 -0.159 
O -0.091 -0.081 0.123 -0.095 -0.252 0.048 0.198 0.120 -0.030 -0.018 -0.015 -0.025 -0.006 0.058 
P 0.045 0.148 0.136 0.182 0.012 -0.004 0.426 -0.309 -0.009 0.348 -0.048 -0.114 -0.027 -0.099 
Q 0.037 0.061 -0.034 0.061 0.220 -0.128 0.015 -0.043 -0.220 -0.098 0.015 0.032 -0.075 -0.147 
R   0.026 0.032 0.037 0.056 -0.053 -0.187 -0.184 -0.214 0.155 0.009 -0.009 -0.091 -0.255 
S 0.026   -0.698 0.180 0.015 -0.024 0.125 -0.042 -0.049 -0.042 0.002 0.001 -0.014 -0.155 
T 0.032 -0.698   -0.328 -0.051 -0.058 0.161 -0.019 0.121 0.131 -0.048 -0.067 0.133 -0.046 
U 0.037 0.180 -0.328   0.030 0.110 -0.002 -0.113 -0.199 0.104 0.045 -0.062 -0.172 -0.029 
V 0.056 0.015 -0.051 0.030   -0.031 -0.017 -0.053 -0.234 -0.003 0.009 -0.010 -0.059 -0.095 
W -0.053 -0.024 -0.058 0.110 -0.031   0.022 -0.031 -0.047 0.101 -0.004 0.005 -0.080 -0.013 
X -0.187 0.125 0.161 -0.002 -0.017 0.022   0.452 0.523 0.130 -0.063 -0.089 0.086 0.092 
Y -0.184 -0.042 -0.019 -0.113 -0.053 -0.031 0.452   0.707 -0.019 -0.091 -0.049 0.150 0.239 
Z -0.214 -0.049 0.121 -0.199 -0.234 -0.047 0.523 0.707   0.336 -0.097 -0.075 0.557 0.118 

AA 0.155 -0.042 0.131 0.104 -0.003 0.101 0.130 -0.019 0.336   -0.111 -0.242 -0.031 -0.186 
AB 0.009 0.002 -0.048 0.045 0.009 -0.004 -0.063 -0.091 -0.097 -0.111   0.758 -0.042 0.049 
AC -0.009 0.001 -0.067 -0.062 -0.010 0.005 -0.089 -0.049 -0.075 -0.242 0.758   -0.025 0.078 
AD -0.091 -0.014 0.133 -0.172 -0.059 -0.080 0.086 0.150 0.557 -0.031 -0.042 -0.025   0.155 
AE -0.255 -0.155 -0.046 -0.029 -0.095 -0.013 0.092 0.239 0.118 -0.186 0.049 0.078 0.155   

               

A = Overall score I = Whitelist dummy Q = Number of currencies accepted Y = Share of hard cap raised 
B = Team score J = KYC dummy R = Days to listing Z = Exchange score 

C = Product score K = Pre-ICO dummy S = Token price ($) AA = Number of issued ICOs 
D = Social activity score L = IEO dummy T = Total token supply (m) AB = Bitcoin 7-day return 

E = Team size M = Whitepaper dummy U = Share of tokens distributed  AC = Bitcoin RSI 
F = Number of analyst reviews N = ICO period length in days V = Distribution disclosed AD = First-day token volume ($) 

G = Prototype dummy O = Soft cap ($m) W = ERC-20 dummy AE = Initial log return 
H = Team verified dummy P = Hard cap ($m) X = Raised amount ($m)  
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2.5.2 Initial returns and the intermediary exchange 

This section examines the effect of an intermediary exchange on initial first-day returns. 

First-day log-transformed returns are regressed against either the IEO dummy variable 

or the exchange score and the founding year, and a vector of controls, including quality 

measures, token sale process characteristics, token attributes, exchange attributes, and 

market sentiment and hotness measures. The regressions are estimated using the OLS 

method, and standard errors are corrected for heteroscedasticity using White’s (1980) 

robust standard errors. 

The regression results of the IEO dummy analysis are shown in table 7. Model (1) 

includes only the IEO dummy as an independent variable and does not control for 

country or time, whereas the other models (2) – (6) include a variety of control variables. 

The number of observations varies amongst models, as each model uses all observations 

for which information is available for considered covariates. All models suggest that the 

presence of an intermediary exchange is insignificantly related to the initial returns. 

Model (3) indicates that the quality of the product has a significantly positive effect on 

first-day returns, whereas models (4), (5), and (6) suggest that a working prototype has 

a significantly negative effect on first-day returns. This indicates that lower information 

asymmetry lowers the first-day returns and is in line with the information asymmetry 

theories of IPO literature.  

Moreover, the token issue price is highly significantly negatively related to first-day 

returns and is consistent with the findings of Benedetti and Kostovetsky (2021) and Felix 

and von Eije (2019), suggesting that investors in the cryptocurrency market are prone to 

behavioural biases, and as mentioned by Benedetti and Kostovetsky (2021), the ICO 

investors suffer from nominal price illusion which causes higher market demand for 

tokens with low nominal prices.  
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Table 7 Effect of the intermediary exchange on initial returns 
Regression results for the effect of the intermediary exchange on initial returns. Robust standard errors are shown in 
square brackets. *, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. Initial returns 
and token issue price are log-transformed for better econometric properties. 

Dependent variable: Initial log return 

 (1) (2) (3) (4) (5) (6) 
       

IEO dummy -0.034 -0.254 0.059 -0.039 -0.037 -0.039 
 [0.14] [0.2] [0.32] [0.29] [0.29] [0.29] 
Overall score   -0.62         
  [0.38]     
Team score     -0.238       
   [0.36]    
Product score     0.829 **       
   [0.35]    
Prototype dummy       -0.344 ** -0.349 *** -0.343 ** 
    [0.13] [0.13] [0.13] 
Team size       0.007 0.008 0.007 
    [0.01] [0.01] [0.01] 
Team verified dummy       -0.214 -0.204 -0.216 
    [0.14] [0.14] [0.14] 
KYC dummy       -0.121 -0.123 -0.12 
    [0.16] [0.16] [0.16] 
Pre-ICO dummy       -0.123 -0.131 -0.122 
    [0.13] [0.13] [0.13] 
Token issue price ($)       -0.129 *** -0.127 *** -0.129 *** 
    [0.03] [0.03] [0.03] 
ERC-20 dummy       -0.021 -0.022 -0.021 
    [0.17] [0.17] [0.17] 
Bitcoin 7D return       -0.104     
    [0.42]   
Bitcoin 30D return         0.261   
     [0.18]  
RSI 14D           -0.001 
      [0] 
Intercept -0.542 *** 1.462 *** -0.026 -0.805 ** -0.788 ** -0.74 
 [0.05] [0.4] [0.37] [0.41] [0.36] [0.47] 

Country fixed effects No Yes Yes Yes Yes Yes 
Year & quarter fixed effects No Yes Yes Yes Yes Yes 

Observations 1,037 870 540 679 679 679 
R2 < 0.01% 20.2% 26.4% 25.6% 26.1% 25.6% 
Adjusted R2 < 0.01% 10.1% 12.2% 14.3% 14.5% 14.3% 
F Statistic  0.067 2.009 *** 1.859 *** 2.225 *** 2.249 *** 2.225*** 
       

 

Table 8 presents more regression results of the IEO dummy analysis, including several 

more control variables. The number of observations is much lower in some of the models 

than in table 7 but is still comparable to the number of observations in previous ICO 

underpricing empirical research models. The regression results illustrated in table 8 

show that the coefficient for IEO dummy variable is not significant in these models 

either, bringing further evidence that the first-day returns were not affected by the 

presence of a crypto exchange intermediary. 

The product score is significantly positively related to first-day returns in the models of 

table 8, as previously, and the prototype dummy and token issue price are significantly 

negatively related to the first-day returns as well. Furthermore, the models (3), (4), (5), 

and (6) in table 8 suggest that the number of analyst reviews is significantly negatively 
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related to the initial returns, indicating that analysts help lower the information 

asymmetry between the issuer and the investor. Team members’ verification by a third 

party seems to negatively affect initial returns, as suggested by the significant negative 

coefficient in models (2) and (4). On the other hand, team size seems to be positively 

related to the first-day returns, suggested by models (4) and (6) and is in line with the 

previous ICO underpricing research. The coefficient of the pre-ICO indicator is negative 

and significant in models (2), (3), and (5). Previous empirical papers have also noted this 

finding, suggesting that a pre-sale helps issuers to learn more about the market value of 

their token and the issuers can set the price more precisely at the actual ICO. 

Additionally, presale investors may be seen as rational investors, and thus, ICOs with 

presales may have fewer sentiment investors, which reduces information asymmetry and 

lowers underpricing, as suggested by Hsieh and Oppermann (2021). 

Like previous ICO underpricing research, model (1) finds a significant positive coefficient 

on capital raised and a negative coefficient on length, as these are functions of the ICO’s 

success, and ICOs that have a larger token price discount relative to the market price are 

naturally more successful. Successful ICOs are shorter because they end once they hit 

their hard cap, and some ICOs have ended only in seconds (Keane, 2017). The coefficient 

of social media activity is in line with the findings of Bourveau and others (2018) and is 

insignificant, which is somewhat surprising as the cryptocurrency market is dominated 

by retail investors who are more prone to behavioural biases (Dyhrberg, Foley, and Svec, 

2018). Issuers might have many fake followers and bots that create social media posts, 

which may be hard to detect and alter the actual follower base. The social activity score 

provided by the ICO aggregator websites might be a weak proxy for social media activity 

during the ICO. 

The coefficient on the number of issued ICOs is statistically significant and negative in 

models (1) and (2), suggesting that the more ICOs there were during a quarter, the lower 

initial returns the ICOs yielded when they were listed on exchanges. This contradicts the 

IPO literature; for example, Colak, Yung and Wang (2008) find that the number of firms 

going public positively correlates with the underpricing of IPOs. Only one of the previous 

ICO studies, Felix and von Eije (2019), examined the hot market period in the context of 

ICO underpricing, and found that hot market periods indeed have a significant negative 

effect on the level of underpricing. The negative relation between the number of ICOs 

and initial returns might be explained by the fact that the number of ICOs and the 

amount of funds raised in 2018 surpassed the totals of 2017 despite the bear market after 
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the end of 2017. Perhaps many entrepreneurs started to prepare for an ICO when the 

market boomed in 2017 and ended up issuing the tokens in 2018 despite the 

cryptocurrency bear market. 

Table 8 Additional models on intermediary exchange and initial returns 
Additional regression results for the effect of the intermediary exchange on initial returns. The models suffer from lower 
number of observations. Robust standard errors are shown in square brackets. *, ** and *** indicate statistical significance 
at the 10%, 5% and 1% level, respectively. Initial returns, number of analyst reviews, token issue price, total token supply, 
raised amount, number of issued ICOs, and Bitcoin price are log-transformed for better econometric properties.  

Dependent variable: Initial log return 

 (1) (2) (3) (4) (5) (6) 
       

IEO dummy -0.161 -0.052 0.122 -0.062 0.511 -0.065 
 [0.32] [0.25] [0.24] [0.31] [0.42] [0.4] 
Overall score -0.549       
 [0.61]      
Team score     0.001    
   [0.4]    
Product score   0.991 *** 1.031 ** 1.601 *** 0.795 ** 1.37 ** 
  [0.32] [0.4] [0.51] [0.35] [0.55] 
Social activity score      -0.619  -0.351 
    [0.66]  [0.77] 
Number of analyst reviews -0.051 -0.073 -0.13 ** -0.297 ** -0.122 * -0.3 ** 
 [0.06] [0.06] [0.06] [0.12] [0.07] [0.13] 
Prototype dummy   -0.498 *** -0.558 ***  -0.385 **  
  [0.15] [0.15]  [0.16]  
Team size   0.013  0.043 *** 0.008 0.056 *** 
  [0.01]  [0.02] [0.01] [0.02] 
Team verified dummy   -0.583 ***  -0.559 ** -0.184 -0.575 
  [0.15]  [0.28] [0.19] [0.35] 
Whitelist dummy -0.283       
 [0.2]      
KYC dummy -0.074   -0.468 ***   0.69 * 
 [0.22]  [0.15]   [0.36] 
Pre-ICO dummy -0.183 -0.36 *** -0.377 *** -0.291 -0.252 * -0.086 
 [0.15] [0.14] [0.14] [0.25] [0.15] [0.31] 
Whitepaper dummy -0.909 **       
 [0.46]      
ICO period length in days -0.004 ***       
 [0.0016]      
Token issue price ($) -0.201 *** -0.141 *** -0.144 *** -0.153 *** -0.164 *** -0.148 ** 
 [0.04] [0.03] [0.03] [0.06] [0.04] [0.06] 
Share of tokens distributed 0.446 0.314 0.495  0.371  
 [0.37] [0.31] [0.31]  [0.36]  
ERC-20 dummy -0.067 0.281 0.097    
 [0.21] [0.22] [0.21]    
Raised amount ($m) 0.154 ***       
 [0.06]      
Number of issued ICOs -0.638 *** -0.18 *     
 [0.15] [0.1]     
Bitcoin price (absolute. $) 0.598 ***       
 [0.2]      
Bitcoin 30D return   0.362 * 0.399 *    
  [0.21] [0.21]    
Hot market period      -0.024   
    [0.28]   
Neutral market period      -0.145   
    [0.37]   
Intercept -3.188 * -0.417 -1.32 *** -1.684 ** -0.856 1.554 
 [1.73] [0.79] [0.34] [0.68] [0.55] [1.09] 

Country fixed effects No No No No Yes Yes 
Year & quarter fixed effects No No No No Yes Yes 

Observations 341 406 426 169 407 169 
R2 22.4% 20.0% 17.4% 22.4% 34.8% 50.9% 
Adjusted R2 19.1% 17.5% 15.2% 17.5% 19.3% 20.6% 
F Statistic  6.715 *** 8.186 *** 7.911*** 4.55 *** 2.241 *** 1.682 *** 
       



 
 

62 

In table 7, the years and quarters are controlled in models (4), (5), and (6), which also 

measure the market sentiment, and the results show that the coefficients for Bitcoin 

return and RSI are insignificant. When the years and quarters are not controlled in the 

models (1), (2), and (3) in table 8, the results show that Bitcoin absolute price and Bitcoin 

30-day return are significantly positively related to initial returns of ICOs and bring 

further evidence that the general outlook of the crypto market affects the initial returns. 

Lastly, the R-squared figures of the models in both tables 7 and 8 are comparable to the 

previous ICO underpricing literature as well as IPO literature. 

Table 9 shows the regression results of an examination of initial exchange offerings and 

the effect of exchange characteristics on initial returns. The variable of interest in models 

(1-6) is the exchange score provided by Coinmarketcap and Coingecko, and the variable 

of interest in models (7) – (12) is the year when the exchange was founded. Models (1) 

and (7) regress the initial returns only against the variables of interest without any 

controls, and the rest of the models include control variables.  

The sign of the coefficient for exchange reputation is positive in models (1) – (6) and 

significant in models (1), (3), (4), and (5), suggesting that initial exchange offerings that 

have had a more reputable exchange as an intermediary have offered higher initial 

returns for investors. This has not been studied in ICO literature before, but empirical 

studies show a negative relationship between the underwriter's reputation and the 

degree of underpricing in IPO literature. However, there’s a notable difference between 

IEOs and IPOs: the crypto exchanges do not act only as intermediaries in IEOs, but they 

are the actual exchanges on which tokens are listed after the issue, whereas banks act 

merely as intermediaries in IPOs and shares are listed on stock exchanges.  

The results of models (7) – (12) show that the founding year is negatively related to the 

initial returns and significant in models (7) and (10), meaning that the older (and thus 

more reputable) the exchange is, the higher returns the issue has offered to investors 

during the first day of trading and is in line with the findings above. However, the age of 

an exchange may not exactly be a good measure of exchange reputation or prestige, as 

all the exchanges have been found after 2011 and thus are all quite young. Despite this 

fact, age seems to explain some of the exchange score variations, as when exchange score 

is analysed against the founding year with a quick and dirty regression without controls, 

the coefficient for founding year is negative and significant at the 0.1% level, and R-

squared is 52%. Finally, models (5), (6), (11), and (12) suggest that the market hotness 

has a positive effect on the underpricing of initial exchange offerings, contradicting the 
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Table 9 IEOs, exchange score, and exchange founding year 
Regression results for the effect of exchange attributes on initial returns of IEOs. Robust standard errors are shown in square brackets. *, ** and *** indicate statistical significance at the 10%, 
5% and 1% level, respectively. Initial returns, token issue price, and number of issued ICOs are log-transformed for better econometric properties. 

Dependent variable: Initial log return 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 
             

Exchange score 0.965 * 0.827 1.768 ** 1.259 * 1.246 * 1.179       
 [0.55] [0.59] [0.77] [0.67] [0.68] [0.71]       
Exchange founding year       -0.119 ** -0.084 -0.054 -0.192 *** -0.123 -0.126 
       [0.06] [0.06] [0.12] [0.07] [0.12] [0.15] 
Overall score  -1.349           -1.436         
  [1.08]      [1.05]     
Team score    -0.721           -1.046       
   [1.39]      [1.33]    
Product score    1.561           2.154 *       
   [1.21]      [1.14]    
Prototype dummy      -0.307 0.164 0.061       -0.171 0.338 0.252 
    [0.3] [0.36] [0.38]    [0.29] [0.34] [0.39] 
Team size      0.021 0.025 0.037       0.013 0.008 0.023 
    [0.02] [0.03] [0.03]    [0.02] [0.03] [0.03] 
Pre-ICO dummy        -0.652 * -0.832 **         -0.737 ** -0.88 ** 
     [0.35] [0.39]     [0.34] [0.38] 
Token issue price ($)      -0.012 0.039 -0.015       -0.013 0.042 -0.004 
    [0.06] [0.07] [0.07]    [0.06] [0.07] [0.08] 
ERC-20 dummy      0.094 0.582 0.499       -0.05 0.387 0.295 
    [0.3] [0.41] [0.43]    [0.33] [0.42] [0.44] 
Number of issued ICOs      -0.228 1.371 ***         -0.302 1.279 **   
    [0.26] [0.47]     [0.26] [0.49]  
Bitcoin 30D return      0.547 -0.428 -0.136       1.17 ** 0.369 0.534 
    [0.54] [0.72] [0.78]    [0.54] [0.74] [0.77] 
Hot market period          2.042 ***           1.647 * 
      [0.59]      [0.97] 
Neutral market period          1.207 *           1.501 ** 
      [0.68]      [0.58] 
Intercept -1.05 *** -0.108 -2.502 ** -0.239 -9.698 *** -2.07 *** 239.21 ** 168.994 107.565 387.42 *** 239.029 251.825 
 [0.34] [0.82] [0.85] [1.26] [2.54] [0.67] [116.13] [126.46] [239.24] [147.06] [233.4] [299.23] 

Observations 158 146 60 141 90 90 166 154 64 128 82 82 
R2 1.4% 2.4% 11.5% 4.9% 17.5% 12.9% 1.3% 2.3% 7.7% 6.8% 18.3% 13.8% 
Adjusted R2 0.8% 1.0% 6.7% < 0.01% 9.3% 3.1% 0.7% 1.0% 3.1% 1.4% 9.4% 3.0% 
F Statistic  2.201 1.759 2.42 * 0.9713 2.147 ** 1.313 2.124 1.784 1.667 1.254 2.05 ** 1.282 
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results of the analysis of the larger sample that includes both traditional ICOs and IEOs 

in tables 7 and 8, but is in line with IPO empirical research, suggesting that IEOs might 

behave similarly as IPOs in different market conditions. 

2.5.3 Success and liquidity analyses 

This section examines the effect of an intermediary exchange on the success and liquidity 

of the token sale. The sample used in these analyses also includes observations that lack 

initial return figures to increase the number of observations in the regressions. The 

proportion of hard cap raised is used as the proxy for ICO success, and first-day volume 

and days to listing are used as proxies for liquidity. These dependent variables are 

regressed against either the IEO dummy variable or the exchange score and the founding 

year, and similarly, as in the previous section, several control variables are used. Again, 

regressions are estimated using the OLS method, and robust standard errors are used in 

the analyses. 

Table 10 presents the results of regression analyses with the IEO dummy as the variable 

of interest. Models (1) – (4) include the proportion of hard cap raised as the dependent 

variable. The coefficient of the IEO dummy variable is positive but insignificant in models 

(1) – (4), suggesting that the presence of a crypto exchange does not have an effect on the 

success of an ICO and seems to be driven mainly by the quality factors such as overall 

score, product score, and team size, which are all positive and highly significant. The 

coefficient for the share of tokens distributed is negative and statistically weakly 

significant (at the 10% level), implying that investors were more confident in investing in 

projects when the issuers held a larger amount of tokens to themselves. The finding 

suggests that entrepreneurs may be able to signal project quality by holding a larger 

number of tokens to themselves. The coefficient of the number of issued ICOs is positive 

and statistically significant, meaning that hot market periods have a positive effect on the 

successful completion of an ICO. 

The dependent variable of models (5) – (8) is first-day volume. The results suggest that 

ICOs, which had an intermediary exchange, had a significantly larger volume. As already 

mentioned, IEOs have been smaller by size compared to traditional ICOs, and this might 

be the reason why the coefficient is not significant in model (5) without control variables 

but is significant in models (6), (7), and (8) which have control variables. 
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Lastly, models (9) – (12) have days to listing as the dependent variable. Models (9), (10), 

and (12) suggest that the presence of a crypto exchange in an ICO has a highly significant 

negative effect on the number of days to listing after the ICO has been conducted, 

implying that tokens list faster in IEOs and that IEOs have higher liquidity compared to 

traditional ICOs. Nevertheless, the coefficient in the model (11) is not significant and 

suggests that the days to listing might actually be driven by the quality of the project 

rather than the existence of an intermediary, as the coefficient for product score is 

negative and statistically significant. However, the number of observations in this model 

is much lower compared to models (9), (10), and (12), and it is challenging to use product 

score as a control variable in the other models as it is not as well populated as other 

control variables. 
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Table 10 Effect of the presence of an intermediary on success and liquidity 
Regression results for success and liquidity of ICOs. Robust standard errors are shown in square brackets. *, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. 
Proportion of hard cap raised, first-day volume, hard cap, token issue price, amount raised, number of issued ICOs, and Bitcoin volume are log-transformed. 

Dependent variable: Proportion of hard cap raised First-day volume Days to listing 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 
             

IEO dummy 0.188  0.43  0.469  0.028  0.407  1.843 *** 2.927 *** 1.979 *** -35.69 *** -86.39 *** -23.922  -59.85 *** 
 [0.2] [0.29] [0.36] [0.27] [0.28] [0.49] [0.63] [0.49] [8.37] [22.79] [28.83] [21.88] 
Overall score   1.505 ***       1.617 *       3.277      
   [0.44]        [0.84]     [33.94]      
Team score     -0.475        0.155        -26.893    
     [0.47]       [0.94]      [40.96]    
Product score     1.86 ***       1.502 *       -93.475 **   
     [0.42]       [0.89]      [40.89]    
Prototype dummy       -0.16        -0.75 *       25.193 * 
       [0.14]      [0.4]       [13]  
Team size       0.041 ***       0.021        -0.121  
       [0.01]      [0.02]       [0.66]  
Team verified dummy       -0.227        -0.856 **       6.869  
       [0.16]      [0.36]       [14.66]  
KYC dummy       0.176        0.192        32.052 ** 
       [0.18]      [0.34]       [14.2]  
Pre-ICO dummy       0.07        0.302        -29.279 ** 
       [0.15]      [0.32]       [12.39]  
Hard cap ($m)     -0.621 *** -0.576 ***     -0.255 ** 0.049      4.417  -3.066  
     [0.09]  [0.05]     [0.1] [0.09]     [5]  [3.12]  
Token issue price ($)       0.087 **       0.05        1.607  
       [0.04]      [0.09]       [2.89]  
Share of tokens distributed       -0.624 *       -1.715 ***       27.463  
       [0.32]      [0.65]       [26.25]  
ERC-20 dummy       -0.088        0.654        -23.258  
       [0.19]      [0.46]       [18.32]  
Raised amount ($m)           0.531 *** 0.627 ***     -11.48 *** -9.505 *   
           [0.07] [0.11]    [3.53]  [5.55]    
Number of issued ICOs       0.397 **       0.615 *       2.663  
       [0.19]      [0.36]       [14.01]  
Bitcoin same day volume      -0.042  0.431 ** 0.002      
      [0.17] [0.21] [0.22]     
Intercept -2.193 *** 1.117  1.597 ** -2.831  10.994 *** -1.192  -4.914  9.212  101.93 *** 163.5 *** 292.57 *** 46.127  
 [0.06] [0.73] [0.77] [1.96] [0.11] [3.22] [4.64] [5.9] [4.17] [57.36] [105.68] [77.48] 

Country fixed effects No Yes Yes Yes No Yes Yes Yes No Yes Yes Yes 
Year & quarter fixed effects No Yes Yes No No Yes Yes No No Yes Yes No 
Observations 1,453 1,379 809 931 1,026 595 286 369 841 524 256 327 
R2 < 0.01% 11.8% 34.3% 23.6% 0.2% 34.7% 46.8% 26.8% 1.6% 21.8% 30.7% 22.1% 
Adjusted R2 < 0.01% 4.2% 25.5% 15.6% 0.1% 23.3% 28.8% 11.4% 1.5% 6.8% 4.5% 3.4% 
F Statistic  0.6624 1.554 *** 3.911 *** 2.954 *** 2.352 3.054 *** 2.602 *** 1.739 *** 13.45 *** 1.452 *** 1.173 1.183 
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Tables 11 and 12 present the results of regression analyses for the IEO subsample with 

exchange score and exchange founding year as the variables of interest. The same 

dependent variables are examined as in table 10. This analysis suffers from a relatively 

low number of observations, especially in models which include control variables, and 

thus results are not exactly robust. 

Similarly as above, models (1) – (4) include the proportion of hard cap raised as the 

dependent variable. These models suggest that exchange reputation has a significant 

positive effect on the success of an IEO as the coefficient for exchange score is significant 

and positive. In models (1), (2), and (3) in table 12, the coefficient for exchange founding 

year is negative and significant, suggesting that the older the exchange is, the more 

successful the IEO is.  

Similar results are found with first-day volume as the dependent variable: models (5) – 

(8) in table 11 suggest that the coefficient for exchange score is positive and highly 

significant, and models (5), (6), and (8) in table 12 suggest that the coefficient for 

exchange founding year is negative and highly significant. Models (9) – (12) in table 11 

find that exchange reputation has a highly significant negative impact on the days to 

listing, meaning that the more reputable the exchange in the IEO is, the faster the token 

lists on exchanges. Results of the analysis of the exchange founding year and days to 

listing in table 12 show that the age of the exchange does not have as significant impact 

on the days to listing, and the coefficient is actually positive and significant in model (10), 

suggesting that younger exchanges may be faster to list the tokens in IEOs compared to 

older exchanges. Finally, the coefficients for quality factors are largely insignificant, 

indicating that exchange reputation and other factors drive the success and liquidity of 

IEOs rather than token and project fundamentals.  
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Table 11 Effect of the exchange reputation on success and liquidity (1/2) 
Regression results for the effect of the exchange attributes on success and liquidity of IEOs. Robust standard errors are shown in square brackets. *, ** and *** indicate statistical significance 
at the 10%, 5% and 1% level, respectively. Proportion of hard cap raised, first-day volume, hard cap, token issue price, raised amount, number of ICOs, and Bitcoin volume are log-transformed. 

Dependent variable: Proportion of hard cap raised First-day volume Days to listing 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 
             

Exchange score 3.061 *** 2.378 ** 1.92 ** 1.985 ** 9.129 *** 5.995 *** 5.671 ** 7.079 *** -91.8 *** -117.8 *** -111.2 *** -155.8 *** 
 [0.79] [0.95] [0.93] [0.97] [0.99] [1.37] [1.74] [1.52] [29.58] [39.48] [36.09] [48.66] 
Overall score   1.499        0.105        69.886      
  [1.29]    [2.12]    [50.78]   
Team score     -0.401                    
   [1.16]          
Product score     1.466                    
   [1.26]          
Prototype dummy       -0.064      -0.588  -1.168      7.466  17.504  
    [0.35]   [0.57] [0.71]   [20.07] [28.78] 
Team size       0.03      0.02  -0.041      -1.299  -2.107  
    [0.02]   [0.03] [0.03]   [1.7] [1.86] 
Team verified dummy       -0.128      0.042  -0.123      -2.26  -14.86  
    [0.41]   [0.65] [0.69]   [25.09] [34.32] 
KYC dummy       -0.513      0.082  1.193      34.113  41.269  
    [0.46]   [0.73] [0.9]   [21.87] [34.99] 
Pre-ICO dummy       -0.053        1.19        -32.808  
    [0.5]    [0.85]    [30.44] 
Hard cap ($m)     -0.787 *** -0.948 ***       -0.023        3.013  
   [0.22] [0.16]    [0.21]    [8.76] 
Token issue price ($)       0.135      0.175  0.242      10.099 ** 7.578  
    [0.08]   [0.12] [0.14]   [4.96] [5.38] 
Share of tokens distributed       0.926        -0.993        42.16  
    [0.82]    [1.73]    [73.44] 
ERC-20 dummy       -0.738 **     0.935  1.998 *     29.518  14.874  
    [0.34]   [0.87] [1.15]   [34.01] [45.15] 
Raised amount ($m)           0.54 **       5.78      
      [0.23]    [7.77]   
Number of issued ICOs       0.418      1.703 ** 3.116 ***     50.414 ** 35.397  
    [0.61]   [0.83] [0.88]   [21.39] [29.91] 
Bitcoin same day volume      0.698  -0.053  0.478      
      [0.51] [0.53] [0.78]     
Intercept -3.578 *** -3.437 *** -0.098  -1.922  6.702 *** -14.974  -0.076  -21.986  110.71 *** -26.374  -163.412  -52.08  
 [0.48] [1.3] [1.73] [3.3] [0.56] [12.12] [15.3] [20.99] [18.71] [96.54] [121.63] [163.95] 

Year & quarter fixed effects No Yes Yes No No Yes No No No Yes No No 

Observations 100 95 62 66 156 47 87 59 137 47 81 55 
R2 10.1% 22.9% 52.9% 58.4% 32.4% 57.9% 26.4% 46.2% 4.6% 46.2% 15.3% 21.8% 
Adjusted R2 9.2% 13.7% 42.6% 50.0% 31.9% 43.0% 17.8% 32.2% 3.9% 29.3% 5.9% 1.8% 
F Statistic  11.05 *** 2.495 ** 5.113 *** 6.902 *** 73.3 *** 3.896 *** 3.071 *** 3.291 *** 6.47 ** 2.733 ** 1.63 1.089 
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Table 12 Effect of the exchange reputation on success and liquidity (2/2) 
Regression results for the effect of the exchange attributes on success and liquidity of IEOs. Robust standard errors are shown in square brackets. *, ** and *** indicate statistical significance 
at the 10%, 5% and 1% level, respectively. Proportion of hard cap raised, first-day volume, hard cap, token issue price, raised amount, number of ICOs, and Bitcoin volume are log-transformed. 

Dependent variable: Proportion of hard cap raised First-day volume Days to listing 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 
             

Exchange founding year -0.302 *** -0.261 *** -0.342 ** -0.113  -0.801 *** -0.659 *** -0.461  -0.896 *** 5.845 9.601 ** 0.766  7.398 
 [0.06] [0.07] [0.16] [0.14] [0.15] [0.21] [0.33] [0.28] [3.88] [3.97] [6.57] [7.93] 
Overall score   1.373        1.194        104.796 *     
  [1.27]    [2.53]    [56.36]   
Team score     -0.916                    
   [1.04]          
Product score     1.404                    
   [1.16]          
Prototype dummy       -0.047      -0.794  -0.606      13.665  14.634 
    [0.36]   [0.62] [0.83]   [19.72] [30.54] 
Team size       0.026      0.018  -0.03      -1.164  -2.246 
    [0.03]   [0.04] [0.03]   [1.74] [1.83] 
Team verified dummy       -0.371      0.153  -0.844      7.215  14.549 
    [0.47]   [0.7] [0.91]   [25.74] [34] 
KYC dummy       0.058      -0.184  1.262      35.517  27.262 
    [0.54]   [0.79] [0.87]   [22.72] [32.95] 
Pre-ICO dummy       -0.094        1.077        -20.736 
    [0.49]    [0.86]    [29.72] 
Hard cap ($m)     -0.77 *** -0.832 ***       -0.131        8.239 
   [0.16] [0.14]    [0.17]    [7.14] 
Token issue price ($)       0.16 *     0.186  0.358 **     10.513 ** 5.044 
    [0.09]   [0.13] [0.17]   [4.92] [5.44] 
Share of tokens distributed       0.127        -0.788        40.246 
    [0.85]    [1.74]    [64.61] 
ERC-20 dummy       -0.771 **     1.313  2.344 **     21.668  6.34 
    [0.34]   [0.8] [1.06]   [30.37] [44.54] 
Raised amount ($m)           0.549 **       3.206      
      [0.21]    [7.96]   
Number of issued ICOs       1.543 **     2.273 ** 3.767 ***     38.179 * 19.131 
    [0.6]   [0.91] [0.94]   [20.68] [28.78] 
Bitcoin same day volume      0.287  0.019  0.5      
      [0.79] [0.57] [0.78]     
Intercept 607.77 *** 525.54 *** 691.37 ** 220.89  1,628 *** 1,329.7 ** 927.243  1,786.3 ** -11,726.5 -19,491 ** -1,703  -14,992 
 [126.85] [145.27] [325.16] [291.02] [312.34] [426.84] [664.47] [560.31] [7822.41] [8080.48] [13,252] [15991] 

Year & quarter fixed effects No Yes Yes No No Yes No No No Yes No No 

Observations 107 101 67 71 163 50 91 62 142 50 85 59 
R2 4.9% 20.4% 53.2% 54.2% 14.2% 48.1% 19.8% 37.9% 1.1% 37.9% 10.8% 14.4% 
Adjusted R2 4% 11.6% 43.9% 45.7% 13.6% 31.3% 10.9% 22.7% 0.4% 20% 1.4% < 0.01 % 
F Statistic  5.422 ** 2.311 ** 5.69 *** 6.346 *** 26.58 *** 2.856 *** 2.226 ** 2.494 ** 1.597 2.11 ** 1.144 0.7189 
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2.6 Discussion and conclusions 

Initial coin offerings started to gain popularity in 2017 and have offered lucrative returns 

for early investors. Several research papers have studied ICOs and show that the initial 

returns have been high for ICO investors, and the level of underpricing has been higher 

than in the context of IPOs. The underpricing of novel initial exchange offerings and the 

effect of an intermediary exchange on the level of underpricing of ICOs remain unclear. 

The analysis of the presence of an intermediary in ICOs brings new empirical evidence 

on the underpricing of initial coin offerings and the role of the intermediaries in financial 

markets, and the paper provides a good foundation for future research. 

This study used a large sample of both traditional ICOs and IEOs and conducted an 

empirical analysis of the underpricing of traditional ICOs and IEOs using the 

econometric methodologies commonly employed in IPO underpricing research. 

Furthermore, the study included an analysis of the effect of the intermediary exchange 

and its reputation on the success and liquidity of the issue. The main findings can be 

divided into three parts. First, the results indicate that traditional ICOs and IEOs are 

highly underpriced. Still, most issues destroy investor value, and the level of 

underpricing is mainly driven by a few issues that have yielded large initial returns. The 

results suggest that issues with lower information asymmetry have a lower level of 

underpricing and that market conditions and the nominal price of the token drive market 

demand.  

These findings are in line with previous research and can be explained by the information 

asymmetry and behavioural theories. Companies that issue tokens are usually early-

stage private technology companies with a minor track record, creating high information 

asymmetry between the ICO parties. Winner’s curse (Rock, 1986) and the signalling 

theories (Welch, 1989; Allen & Faulhaber, 1989) argue that to attract uninformed 

investors and to complete a successful issue, companies need to underprice the issue. 

Furthermore, as mentioned earlier, the cryptocurrency market consists mainly of retail 

investors, making behavioural biases common, which may explain the high level of 

underpricing (Welch, 1992). 

Second, the results suggest that the presence of an intermediary exchange does not have 

an effect on the underpricing of the issue, meaning that there is no significant difference 

between the initial returns of traditional ICOs and IEOs. The paper assumes that the 

exchange serves as a certifier, a marketeer, a liquidity provider, and/or an advisor in the 
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issue and hypothesizes that the effect on initial returns is either positive or negative, 

depending on the possible role of the exchange. As the results fail to find a statistically 

significant effect in either direction, further conclusions cannot be drawn about the role 

of the exchange in an ICO from the underpricing analyses. On the contrary, it might be 

true that different roles have different effects on the underpricing, and they cancel each 

other out. In other words, the certification effect, possible higher liquidity, and advisory 

should, in theory, lower the level of underpricing (Booth & Smith, 1986; Ellul & Pagano, 

2006; Benveniste & Spindt, 1989), which can simultaneously be offset by the hype and 

marketing efforts of the exchange, and thus the level of underpricing does not differ 

between traditional ICOs and IEOs. Additional analyses of the effect of the intermediary 

on the success and liquidity of ICOs suggest that involvement of an exchange indeed 

increases liquidity but not the success of the ICO, implying that higher liquidity might be 

one of the reasons why issuers choose an IEO over a traditional ICO. Furthermore, the 

results suggest that the ICO's success is driven mainly by the fundamentals of the token, 

not by the exchange's involvement. 

Third, the results of a separate analysis of IEO subsample suggest that the reputation of 

the exchange has a positive effect on the success, liquidity, and underpricing of the issue. 

Corresponding research has not been conducted regarding cryptocurrencies, but 

empirical evidence in the context of IPOs shows that reputable underwrites offer high 

marketability (Lee, 2011). One clear explanation for the findings of this paper may be 

that larger and thus more reputable exchanges have a larger number of users, which 

attracts more investors to participate in the token sale and increases the probability of a 

successful ICO. This creates liquidity because the token is available to a greater audience. 

In addition, the certification hypothesis by Booth and Smith (1986) supports the idea 

that more reputable exchanges may act as a better certifier, decreasing the level of 

adverse selection problem, and thus increasing confidence amongst investors, making 

the issue more successful. However, the findings on reputation's effect on underpricing 

contradict this theory and IPO literature. More reputable intermediaries in IPO literature 

have been found to lower the level of underpricing (Carter & Manaster, 1990; Megginson 

& Weiss, 1991). Findings of the underpricing effect might suggest that more reputable 

and larger exchanges act mainly as marketeers, as existing users react to the hype during 

the listing and drive up the initial returns. 

The available ICO data has several pitfalls, which may affect the interpretations and 

generalisability of the results, and thus the limitations of this paper are worth discussing. 
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As mentioned earlier, a centralized registry of ICOs does not exist. Because the market is 

highly unregulated, ICO issuers do not have to follow similar rules as IPO issuers, which 

poses a problem to the quality of the data. Issuers of ICOs do not publish similarly 

regulated documents, ICOs are not recorded in centralized databases, and ICOs and 

tokens lack unique identification codes. Different sources define the concept of ICO in 

different ways, unreported results of ICOs distort data, and the conversion of 

cryptocurrency-denominated funds into dollars or other fiat currencies creates 

differences in calculations on different websites. Some ICOs are also cancelled, and funds 

may be returned to investors. These issues are supported by Lyandres, Palazzo and 

Rabetti’s (2018) findings, which show that the ICO data quality is relatively poor. This 

article used data from several sources to increase the quality of the data, and whenever 

possible, the data was validated by hand. However, as most issuers change their websites 

after the ICO marketing process is over and do not include detailed data on the process 

on their websites, it is impossible to validate every single observation. 

Some tokens are removed from databases, and thus historical prices are not available for 

these tokens. One reason for the removal is that the token gets unlisted from major 

cryptocurrency exchanges. Unlisting can be assumed as a project failure, but this is not 

always the case, as some companies can privatise their tokens as a strategic move and 

some tokens are listed only on small exchanges that are not tracked by Coinmarketcap 

or Coingecko. When the historical data is not available for a token in databases, the 

observation must be excluded from the dataset, which results in some level of 

survivorship bias. Only tokens, which are listed or have been listed on the major crypto-

asset exchanges at some point, are included in the sample. As Momtaz (2021b) points 

out, this is an issue in all ICO studies and has a notable effect on the generalisability of 

results and argues that this issue could be mitigated in the future research by recording 

data regularly during a longer period of time instead of gathering data at once. 

As the choice of IEO over a traditional ICO is dependent on the issuer, it may pose 

endogeneity and self-selection problems. As Wooldridge (2015, p.461) suggests, one 

solution for this would be the instrumental variable method using two-stage least 

squares (2SLS). However, the procedure is somewhat challenging, as it requires a 

variable that is correlated with the variable of interest but not correlated with the error 

term. With the available data, running a 2SLS would lower the number of observations 

drastically as many of the variables are not well populated. 
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Lastly, as many of the variables are not well populated, the number of observations is low 

in analyses of the exchange reputation, which reduces the confidence level of the study 

and might skew the results. Thus, the results should be interpreted carefully, and they 

are less conclusive. All in all, due to several pitfalls of the data and the aforementioned 

possible biases, results should be interpreted locally for the final sample, leaving room 

for future research. 

This paper adds to the growing literature on ICO research and fills the gap of missing 

analysis of IEO underpricing by providing an empirical study of the underpricing effect 

when an exchange acts as an intermediary in the ICO transaction. Furthermore, the 

paper includes additional analysis of the IEO subsample and the effect of exchange 

reputation on success and liquidity and provides new findings that have not been studied 

before. The sample shows that the number of IEOs have decreased towards the end of 

the sample period, and it remains to be seen whether the popularity of IEOs will increase 

in the future. Interesting research topics in the future would be an in-depth analysis of 

the role of the intermediary exchange as well as the performance of exchange tokens (e.g., 

Binance Coin, BNB; Huobi Token, HT; and OKB by OKEx) around initial exchange 

offerings. 

 

 
  



 
 

74 

REFERENCES 

Adhami, S., Giudici, G. & Martinazzi, S. (2018). Why do businesses go crypto? An 
empirical analysis of initial coin offerings. Journal of Economics and 
Business, 100, 64-75.  

Allen, F. & Faulhaber, G. R. (1989). Signalling by underpricing in the IPO 
market. Journal of Financial Economics, 23(2), 303-323. 

Autonomous, (2018). Truly original research & advice: Thought leaders on global 
financial companies. Available: 
https://next.autonomous.com/thoughts/cryptoexchange-listing-fees  

Awan, H. (2019). IEO – Initial Exchange Offering – A Detailed Guide [Online]. 
Available: Retrieved from: https://haseebawan.com/ieo-initial-exchange-
offering-a-detailed-guide/ [Accessed: 6 March 2021] 

Baker, M. & Wurgler, J. (2007). Investor sentiment in the stock market. Journal of 
Economic Perspectives, 21(2), 129-152. 

Bansal, L. (2019). Initial Exchange Offering (IEO) is the new ICO [Online]. LinkedIn. 
Available: https://www.linkedin.com/pulse/initial-exchange-offering-ieo-new-
ico-lalit-bansal/ [Accessed: 5 April 2021] 

Baron, D. P. & Holmström, B. (1980). The investment banking contract for new issues 
under asymmetric information: Delegation and the incentive problem. The 
Journal of Finance, 35(5), 1115-1138. 

Baron, D. P. (1982). A model of the demand for investment banking advising and 
distribution services for new issues. The Journal of Finance, 37(4), pp.955-976. 

Barsan, I. M. (2017). Legal challenges of initial coin offerings (ICO). Revue 
Trimestrielle de Droit Financier (RTDF), (3), 54-65. 

Beatty, R. P. & Ritter, J. R. (1986). Investment banking, reputation, and the 
underpricing of initial public offerings. Journal of Financial Economics, 15(1-2), 
pp.213-232. 

Benedetti, H. & Kostovetsky, L. (2021). Digital tulips? Returns to investors in initial 
coin offerings. Journal of Corporate Finance, 66, 101786. 

Benveniste, L. M. & Spindt, P. A. (1989). How investment bankers determine the offer 
price and allocation of new issues. Journal of Financial Economics, 24(2), 343-
361. 

Benveniste, L. M. & Wilhelm, W. J. (1990). A comparative analysis of IPO proceeds 
under alternative regulatory environments. Journal of Financial 
Economics, 28(1-2), 173-207. 



 
 

75 

Berger, A. N. & Udell, G. F. (1998). The economics of small business finance: The roles 
of private equity and debt markets in the financial growth cycle. Journal of 
Banking & Finance, 22(6-8), 613-673. 

Berglöf, E. & Pajuste, A. (2005). What do firms disclose and why? Enforcing corporate 
governance and transparency in Central and Eastern Europe. Oxford Review of 
Economic Policy, 21(2), 178-197. 

Binance. (s.a.). Binance's Token Launch Platform [Online]. Available: 
https://launchpad.binance.com/en [Accessed: 2 February 2021] 

Bittrex Global. (2019). Announcement from Bittrex Global on Twitter [Online]. 
Twitter. Available: 
https://twitter.com/BittrexGlobal/status/1106249536547237889 [Accessed: 15 
January 2021] 

Blaseg, D. (2018). Dynamics of voluntary disclosure in the unregulated market for 
initial coin offerings. Available: 
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3207641 [Accessed: 23 
February 2021]. 

Blockchain Capital. (2017). Blockchain capital releases offering memorandum for its 
$10 million digital token offering [Online]. Medium. Available: 
https://medium.com/@blockchaincap/blockchain-capital-releases-offering-
memorandum-for-its-10-million-digital-token-offering-f9d0c300bc0 [Accessed: 
20 January 2021] 

Blockgeeks. (2018). Utility Token Vs Security Tokens [Online]. Available: 
https://blockgeeks.com/guides/security-tokens/ [Accessed: 7 January 2021] 

Booth, J. R. & Smith II, R. L. (1986). Capital raising, underwriting and the certification 
hypothesis. Journal of Financial Economics, 15(1-2), 261-281. 

Bourveau, T., De George, E. T., Ellahie, A. & Macciocchi, D. (2018). Initial coin 
offerings: Early evidence on the role of disclosure in the unregulated crypto 
market [Online]. Available: 
https://prod.marshall.usc.edu/sites/default/files/2019-
03/thomas_bourveau_icos.pdf [Accessed: 16 March 2021] 

Brau, J. C. & Fawcett, S. E. (2006). Initial public offerings: An analysis of theory and 
practice. The Journal of Finance, 61(1), 399-436. 

Brooks, C. (2008). Introductory Econometrics for Finance. 2nd edn.  New York: 
Cambridge University Press. 

Burniske, C. (2017). The Crypto J-Curve. Medium. Available: 
https://medium.com/@cburniske/the-crypto-j-curve-be5fdddafa26 [Accessed: 
23 January 2021] 



 
 

76 

Buterin, V. (2017). Analyzing token sale models. Available: 
https://vitalik.ca/general/2017/06/09/sales.html [Accessed: 24 February 2021] 

Carter, R. & Manaster, S. (1990). Initial public offerings and underwriter 
reputation. The Journal of Finance, 45(4), 1045-1067. 

Carter, R. B., Dark, F.H. & Singh, A. K. (1998). Underwriter reputation, initial returns, 
and the long‐run performance of IPO stocks. The Journal of Finance, 53(1), 285-
311. 

Catalini, C. & Gans, J. S. (2018). Initial coin offerings and the value of crypto 
tokens (No. w24418). National Bureau of Economic Research. 

Chen, K. (2019). Information asymmetry in initial coin offerings (ICOs): Investigating 
the effects of multiple channel signals. Electronic Commerce Research and 
Applications, 36, 100858. 

Chod, J. & Lyandres, E. (2018). A theory of ICOs: Diversification, agency, and 
asymmetric information. Unpublished manuscript, Boston College. 

Coggine, A. (2017). Singapore central bank to use blockchain tech for new payment 
transfer project. Cointelegraph. Available: 
https://cointelegraph.com/news/singapore-central-bank-to-use-blockchain-
tech-for-new-payment-transfer-project [Accessed: 25 February 2021] 

Colak, G., Yung, C. & Wang, W. (2008). Cycles in the IPO market. Journal of Financial 
Economics, 89(1), 192-208. 

Collins, L. & Pierrakis, Y. (2012). The venture crowd: Crowdfunding equity 
investments into business [Online]. Kingston. Available: 
http://eprints.kingston.ac.uk/29089/1/the_venture_crowd.pdf [Accessed: 7 
January 2021] 

Collomb, A., De Filippi, P. & Klara, S. O. K. (2019). Blockchain technology and financial 
regulation: a risk-based approach to the regulation of ICOs. European Journal 
of Risk Regulation, 10(2), 263-314.  

Cong, L. W. and He, Z. (2019). Blockchain disruption and smart contracts. The Review 
of Financial Studies, 32(5), 1754-1797. 

Cornelli, F., Goldreich, D. & Ljungqvist, A. (2006). Investor sentiment and pre‐IPO 
markets. The Journal of Finance, 61(3), 1187-1216. 

Dell'Erba, M. (2018). Initial coin offerings. a primer. the first response of regulatory 
authorities. NYU Journal of Law & Business, 14, 1109. 



 
 

77 

Digital Magus. (2013). 42. BITCOIN 2013-Day 2-Bitcoin in the Future, part 4 of 5. 
YouTube. Available: https://youtu.be/4bMf4xZg_4U [Accessed: 25 January 
2021]. 

Dittmar, R. F. & Wu, D. A. (2019). Initial coin offerings hyped and dehyped: An 
empirical examination. Available at SSRN 3259182. 

Doe-Bruce, O. (2019). Blockchain and alternative sources of financing. In Goutte S., 
Guesmi K., Saadi S. (eds.) Cryptofinance and Mechanisms of Exchange, 
Springer, Cham, 91-11. 

Dorn, D. (2009). Does sentiment drive the retail demand for IPOs?. Journal of 
Financial and Quantitative Analysis, 44(1), 85-108. 

Drake, P. D. & Vetsuypens, M. R. (1993). IPO underpricing and insurance against legal 
liability. Financial Management, 64-73. 

Drobetz, W., Momtaz, P. P. and Schröder, H. (2019). Investor sentiment and initial coin 
offerings. The Journal of Alternative Investments, 21(4), 41-55. 

Dudgeon, N. & Malna, G. (2018). Distributed ledger technology: From blockchain to 
ICOs. Banking and Financial Services Policy Review, 37(2), 1-9. 

Dyhrberg, A. H., Foley, S. & Svec, J. (2018). How investible is Bitcoin? Analyzing the 
liquidity and transaction costs of Bitcoin markets. Economics Letters, 171, 140-
143. 

Eghbal, N. (2016). How I stumbled upon the internet’s biggest blind spot. Medium. 
Available: https://medium.com/@nayafia/how-i-stumbled-upon-the-internet-
s-biggest-blind-spot-b9aa23618c58 [Accessed: 2 May 2021] 

Ellul, A. & Pagano, M. (2006). IPO underpricing and after-market liquidity. The 
Review of Financial Studies, 19(2), 381-421. 

EY. (2017). Initial Coin Offerings [Online]. Available: 
https://www.ey.com/Publication/vwLUAssets/ey-research-initial-coin-
offeringsicos/$File/ey-research-initial-coin-offerings-icos.pdf [Accessed: 7 
January 2021] 

Fabricventures & Tokendata. (2018). The state of the token market: A Year in Review & 
an Outlook for 2018. Available: 
https://static1.squarespace.com/static/5a19eca6c027d8615635f801/t/5a73697b
c8302551711523ca/1517513088503/The+State+of+the+Token+Market+Final2.
pdf [Accessed: 7 April 2021] 

Felix, T. H. & von Eije, H. (2019). Underpricing in the cryptocurrency world: evidence 
from initial coin offerings. Managerial Finance, 45(4), 563-578.  



 
 

78 

Feng, C., Li, N., Lu, B., Wong, M. H. & Zhang, M. (2018). Initial coin offerings, 
blockchain technology, and voluntary disclosures. SSRN Electronic Journal. 
Available: https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3256289 
[Accessed: 23 March 2021] 

Filecoin, (2020). Filecoin Mainnet is Live [Online]. Available: 
https://filecoin.io/blog/posts/filecoin-mainnet-is-live/ [Accessed: 23 March 
2021] 

Forkast News. (2019). What’s Next for CZ? An Interview with The Binance CEO | 
Forkast. News [Online]. YouTube. Available: 
https://www.youtube.com/watch?v=kFjE-KYbXU8 [Accessed: 7 January 2021] 

Foundico. (2021). IEO vs ICO: What Are the Differences Between ICO and IEO? 
Available: https://foundico.com/blog/ieo-vs-ico-what-are-the-differences-
between-ico-and-ieo.html [Accessed: 17 March 2021] 

Geddes, R. (2003). IPOs and equity offerings [Online]. Elsevier. 
https://www.elsevier.com/books/ipos-and-equity-offerings/geddes/978-0-
7506-5538-5. [Accessed: 7 January 2021] 

Goergen, M., Khurshed, A. & Mudambi, R. (2006). The strategy of going public: How 
UK firms choose their listing contracts. Journal of Business Finance & 
Accounting, 33(1‐2), 79-101. 

Granados, N., Gupta, A. & Kauffman, R. J. (2008). Designing online selling 
mechanisms: Transparency levels and prices. Decision support systems, 45(4), 
729-745. 

Hansen, R. & Pinkerton J. (1982). Direct equity financing: A resolution of a paradox. 
Journal of Finance, 37, 651-665 

Hemer, J. (2011). A snapshot on crowdfunding. Fraunhofer ISI (No. R2, p. 2011). 
Karlsruhe, working papers firms and region [Online]. Available: 
https://www.econstor.eu/bitstream/10419/52302/1/671522264.pdf [Accessed: 
9 April 2021] 

Howell, S.T., Niessner, M. & Yermack, D. (2020). Initial coin offerings: Financing 
growth with cryptocurrency token sales. The Review of Financial Studies, 33(9), 
pp.3925-3974. 

Hsieh, H. C. & Oppermann, J. (2021). Initial coin offerings and their initial 
returns. Asia Pacific Management Review, 26(1), 1-10. 

Hu, A. S., Parlour, C. A. & Rajan, U. (2019). Cryptocurrencies: Stylized facts on a new 
investible instrument. Financial Management, 48(4), 1049-1068. 



 
 

79 

Hughes, P. J. and Thakor, A.V. (1992). Litigation risk, intermediation, and the 
underpricing of initial public offerings. The Review of Financial Studies, 5(4), 
709-742. 

Ibbotson, R. G. & Jaffe, J. F. (1975). “Hot issue” markets. The Journal of 
Finance, 30(4), 1027-1042. 

Ibbotson, R. G. (1975). Price performance of common stock new issues. Journal of 
Financial Economics, 2(3), 235-272. 

Jarque, C. M. & Bera, A. K. (1987). A test for normality of observations and regression 
residuals. International Statistical Review/Revue Internationale de Statistique, 
55(2), 163-172. 

Jenkinson, T. & Ljungqvist, A. (2001). Going public: The theory and evidence on how 
companies raise equity finance. Oxford University Press on Demand. 

Jin, S. (2020). Trust Score Explained. CoinGecko. Available: 
https://blog.coingecko.com/trust-score-explained/ [Accessed: 24 February 
2021] 

Johnson, J. M. & Miller, R. E. (1988). Investment banker prestige and the underpricing 
of initial public offerings. Financial Management, 17(2), 19-29. 

Jones, T. L. & us Swaleheen, M. (2010). Endogenous examination of underwriter 
reputation and IPO returns. Managerial Finance, 36(4), 284-293. 

Kade, S. (2018). TrueUSD: A USD-backed stablecoin you can trust [Online]. TrueFi. 
Available: https://blog.trusttoken.com/trueusd-a-usd-backed-stablecoin-you-
can-trust-9688796cfd0d [Accessed: 28 April 2021] 

Keane, J. (2017). $35 million in 30 seconds: Token sale for internet browser brave 
sells out. CoinDesk. Available: https://www.coindesk.com/35-million-30-
seconds-token-sale-internet-browser-brave-sells/ [Accessed: 24 March 2021] 

Khatib, H. (2019). ICO vs IEO vs STO- The Making of an informed crypto investment 
decision. Ame Info. Available: https://www.ameinfo.com/industry/Crypto/ico-
vs-ieo-vs-sto-the-making-of-an-informed-crypto-investment-decision 
[Accessed: 27 March 2021] 

Koffman, K. (2018). Your official guide to the security token ecosystem. Medium. 
Available: https://medium.com/@tatianakoffman/your-official-guide-to-the-
security-token-ecosystem-61a805673db7 [Accessed: 23 February 2021] 

Kooli, M. & Suret, J. M. (2002). How cost-effective are Canadian IPO markets? Vol. 
83. Montreal: Cirano, 1-17. 



 
 

80 

Kraus, A. and Stoll, H.R. (1972), PRICE IMPACTS OF BLOCK TRADING ON THE 
NEW YORK STOCK EXCHANGE. The Journal of Finance, 27: 569-588. 

Lagarde, C. (2017). Central banking and Fintech – A brave new world?. International 
Monitoring Fund. Available: 
https://www.imf.org/en/News/Articles/2017/09/28/sp092917-central-
banking-and-fintech-a-brave-new-world [Accessed: 10 February 2021] 

Lee, C. (2011). Underwriter reputation and the decision to go public. Journal of 
Finance and Accountancy, 1–21. 

Lee, C. M., Shleifer, A. & Thaler, R. H. (1991). Investor sentiment and the closed‐end 
fund puzzle. The Journal of Finance, 46(1), 75-109. 

Lee, J., Li, T. & Shin, D. (2021). The wisdom of crowds and information cascades in 
fintech: Evidence from initial coin offerings. Available at SSRN 3226051. 

Lewellen, K. (2006). Risk, reputation, and IPO price support. The Journal of 
Finance, 61(2), 613-653. 

Lewis, S. (1984). Taking a private company public. Scott Printing Corporation, Jersey 
City, NJ. 

Li, J. & Mann, W. (2018). Initial coin offering and platform building. SSRN Electronic 
Journal, 1-56. 

Lipusch, N. (2018). Initial Coin Offerings – A Paradigm Shift in Funding Disruptive 
Innovation. Corporate Finance: Capital Structure & Payout Policies eJournal. 
Available: https://www.semanticscholar.org/paper/Initial-Coin-Offerings-
%E2%80%93-A-Paradigm-Shift-in-
Lipusch/5ec6ba5e99baa942dc6d818ab96d663c0d0c7fbd [Accessed: 5 May 
2021] 

Liu, C. (2021). FinTech and its disruption to financial institutions. In Research 
Anthology on Blockchain Technology in Business, Healthcare, Education, and 
Government (pp. 1679-1699). IGI Global. 

Ljungqvist, A., Nanda, V. & Singh, R. (2006). Hot markets, investor sentiment, and IPO 
pricing. The Journal of Business, 79(4), 1667-1702. 

Ljungqvist, A. (2007). IPO underpricing. In: B. E. Eckbo,Handbook of Empirical 
Corporate Finance, 375-422. 

Loughran, T. & Ritter, J. R. (2002). Why don’t issuers get upset about leaving money 
on the table in IPOs?. The Review of Financial Studies, 15(2), 413-444. 

Loughran, T., Ritter, J. R. & Rydqvist, K. (1994). Initial public offerings: International 
insights. Pacific-Basin Finance Journal, 2(2-3), 165-199. 



 
 

81 

Lyandres, E., Palazzo, B. & Rabetti, D. (2018). Are tokens securities. An Anatomy of 
Initial Coin Offerings [Online]. Asian Bureau of finance and economic research.  
https://abfer.org/ [Accessed: 18 April 2021]. 

Madeira, A. (2018). What Is An ICO And How Does It Work. Cryptoompare.Available: 
https://www.cryptocompare.com/coins/guides/how-does-an-ico-work/ 
[Accessed: 10 March 2021] 

Malinova, K. & Park, A. (2018). Tokenomics: when tokens beat equity. SSRN. 
Available: 
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3286825#:~:text=We%
20demonstrate%20that%20generic%20revenue,the%20same%20payoffs%20as
%20equity [Accessed: 4 March 2021] 

Marks, H. (2018). The future of US securities will be tokenized. Hackernoon. Available: 
https://hackernoon.com/the-future-of-us-securities-will-be-tokenized-
c469d41d81a1[Accessed: 23 February 2021] 

Megginson, W. L. & Weiss, K. A. (1991). Venture capitalist certification in initial public 
offerings.  The Journal of Finance, 46(3), 879-903. 

Merre, R. (2019). A Comprehensive Guide To The Next Generation Of Crypto Funding 
| (V)ICO | IEO | DAICO | ETO | STO |. Hackernoon. Available: 
https://hackernoon.com/a-comprehensive-guide-to-the-next-generation-of-
crypto-funding-v-ico-ieo-daico-eto-sto-939909782da6?source=---------2---------
--------- [Accessed: 20 March 2021] 

Miglo, A. (2020). ICO vs. Equity Financing Under Imperfect, Complex and Asymmetric 
Information [Online]. SSRN. Available: 
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3539017 [Accessed: 15 
March 2021]. 

Mitra, D. (2012). The role of crowdfunding in entrepreneurial finance. Delhi Business 
Review, 13(2), 67-72. 

Momtaz, P. P., (2020). Initial coin offerings. Plos one, 15(5), p.e0233018. 

Momtaz, P. P. (2021a). The pricing and performance of cryptocurrency. The European 
Journal of Finance, 27(4-5), 367-380. 

Momtaz, P. P. (2021b). Entrepreneurial Finance and Moral Hazard: Evidence from 
Token Offerings. Journal of Business Venturing, 36, 5, 106001. 

Monroe, A. (1986). Just like film stars Wall Streeters battle to get top billing. Wall 
Street Journal, 15. 



 
 

82 

Myalo, A. (2019). Comparative Analysis of ICO, DAOICO, IEO and STO. Case Study 
[Online]. Finance: Theory and Practice. 23. 6-25. 10.26794/2587-5671-2019-23-
6-6-25. [Accessed: 7 January 2021] 

Nakamoto, S. (2018). Bitcoin: A peer-to-peer electronic cash system [Online]. Bitcoin. 
Available: https://bitcoin.org/bitcoin.pdf [Accessed: 20 February 2021]. 

Neter, J., Kutner, M. H., Nachtsheim, C. J. & Wasserman, W. (1996). Applied linear 
statistical models. Marshall University. 

OECD. (2019). Initial Coin Offerings (ICOs) for SME Financing [Online]. Available: 
www.oecd.org/finance/initial-coin-offerings-for-sme-financing.htm [Accessed: 
10 February 2021]. 

OKEx. (2019). What is Initial Exchange Offering (IEO)? — The Evolution of IEO 
Market [Online]. Medium. Available: https://medium.com/okex-blog/what-is-
initial-exchange-offering-ieo-the-evolution-of-ieo-market-9c7492f06df8 
[Accessed: 2 April 2021]. 

Palmiter, A.R. (1999). Toward disclosure choice in securities offerings. Colum. Bus. L. 
Rev., 1. 

Preston, J. (2017). Initial coin offerings: Innovation, democratization and the 
SEC. Duke L. & Tech. Rev., 16, 318.  

Protocol Labs. (2017). Filecoin: A decentralized storage network [Online]. Available: 
https://filecoin.io/filecoin.pdf  [Accessed: 25 April 2021]. 

Reilly, F. K. & Hatfield, K. (1969). Investor experience with new stock issues. Financial 
Analysts Journal, 25(5), 73-80. 

Rezabakhsh, B., Bornemann, D., Hansen, U. & Schrader, U. (2006). Consumer power: 
a comparison of the old economy and the Internet economy. Journal of 
Consumer Policy, 29(1), 3-36. 

Riley, J. G. (1975). Competitive signalling. Journal of economic theory, 10(2), 174-186. 

Ritter, J. R. (1998). Initial public offerings. Contemporary Finance Digest, 2(1), 5-30.  

Ritter, J. R. & Welch, I. (2002). A review of IPO activity, pricing, and allocations. The 
Journal of Finance, 57(4), 1795-1828. 

Ritter, J. R. (1984). The" hot issue" market of 1980. Journal of business, 57(2), 215-
240. 

Ritter, J. R. (1991). The long‐run performance of initial public offerings. The Journal of 
Finance, 46(1), 3-27. 



 
 

83 

Rock, K. (1986). Why new issues are underpriced. Journal of Financial 
Economics, 15(1-2), 187-212. 

Rohr, J. & Wright, A. (2017). Blockchain-based token sales, initial coin offerings, and 
the democratization of public capital markets [Online]. SSRN. Available: 
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3048104 [Accessed: 9 
April 2021]. 

Spatt, C. & Srivastava, S. (1991). Preplay communication, participation restrictions, and 
efficiency in initial public offerings. The Review of Financial Studies, 4(4): 709-
726. 

Spence, M. (1974). Competitive and optimal responses to signals: An analysis of 
efficiency and distribution. Journal of Economic theory, 7(3), 296-332. 

Stadelmann, K. (2021). What Is an Initial DEX Offering (IDO) and Why Do We Need 
Them?. Alexandria. Available: 
https://coinmarketcap.com/alexandria/article/what-is-an-initial-dex-offering-
ido-and-why-do-we-need-them [Accessed: 17 January 2021] 

Stastny, P. (2018). Underpricing Effects in ICOs [Online]. SSRN. Available: 
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3206323 [Accessed: 26 
January 2021]. 

Tinic, S.M. (1988). Anatomy of initial public offerings of common stock. The Journal of 
Finance, 43(4), 789-822. 

U.S. Securities and Exchange Commission. (2020). Spotlight on Initial Coin Offerings 
(ICOs) [Online]. Available: https://www.sec.gov/ICO [Accessed: 26 January 
2021]. 

Vigna, P. (2017). What’s an initial coin offering? ICOs explained in 11 questions 
[Online]. Wall Street Journal. Available: https://www.wsj.com/articles/whats-
an-initial-coin-offering-icos-explained-in-11-questions-1506936601 [Accessed: 
9  March 2021]  

Vitáris, B. (2020). What Is an Initial Exchange Offering (IEO) and How It Differs 
From ICO? CryptoPotato. Available: https://cryptopotato.com/what-is-an-
initial-exchange-offering-ieo-and-how-it-differs-from-ico/ [Accessed: 8 March 
2021] 

Vittinghoff, E., Glidden, D. V., Shiboski, S. C. & McCulloch, C. E. (2006). Regression 
methods in biostatistics: linear, logistic, survival, and repeated measures 
models. 2nd edn. New York: Springer. 

Weber, W. (2018). The quantity theory of money for tokens. The CoinFund Blog. 
Available: https://blog.coinfund.io/the-quantity-theory-of-money-for-tokens-
dbfbc5472423 [Accessed: 9 February 2021] 



 
 

84 

Welch, I. (1989). Seasoned offerings, imitation costs, and the underpricing of initial 
public offerings. The Journal of Finance, 44(2), 421-449. 

Welch, I. (1992). Sequential sales, learning, and cascades. The Journal of 
Finance, 47(2), 695-732. 

White, H. (1980). A heteroskedasticity-consistent covariance matrix estimator and a 
direct test for heteroskedasticity. Econometrica: Journal of the Econometric 
Society, 48(4), 817-838. 

Williams-Grut, O. (2018). Crypto exchanges are charging up to $1 million per ICO to 
list tokens: 'It's pure capitalism' [Online]. Insider. Available: 
https://www.insider.com/cryptocurrency-exchanges-listing-tokens-cost-fees-
ico-2018-3/ [Accessed: 20 April 2021] 

Woo, W. (2018). Bitcoin NVT Ratio [Online]. Woobull Charts. Available: 
http://charts.woobull.com/bitcoin-nvt-ratio/ [Accessed: 20 April 2021] 

Wooldridge, J. M. (2015). Introductory econometrics: A modern approach. Cengage 
learning. 

Zagar, T. M., Valjavec, J., Batagelj, Z., Kovac, E. U. & Lekse, A. (2016). Open fund 
management platform to disrupt the investment industry [Online]. Available: 
https://crushcrypto.com/wp-content/uploads/2017/09/ICN-Whitepaper.pdf 
[Accessed: 20 April 2021] 


