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Keywords: The weak form of informational efficiency in the cryptocurrency
Cryptocurrency Market, markets focused on Bitcoin, Litecoin, Ethereum and Ripple is
Adaptive market examined by comprehensive tests that are applied in both static and
hypothesis, dynamic methods. Our main goal is to determine whether the
Efficiency market efficiency of cryptocurrency market varies over time, and to give an
hypothesis. evaluation of the adaptive market hypothesis (AMH) and to compare

the efficiency among cryptocurrencies. Our results show that the
weak form of efficiency for Bitcoin, Ethereum, and Litecoin
validated by ADF and VR tests while Ripple is inefficient based on
ADF, it is efficient due to VR result. Based on the outcomes of the
adjusted market inefficiency test, it is concluded that efficiency does
not follow a consistent trend; instead, it fluctuates over time which

Rece'ived: are consistent with Adaptive Market Hypothesis and the concept of
April 11,2024 adaptive efficiency . Based on the number of days, crypto markets
Accepted:

show efficient behavior, the Bitcoin is the most efficient, followed

September 29, 2024 by Ethereum, while Ripple is the least efficient.
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Extended Abstract

Introduction

Efficient Market Hypothesis (EMH) is a
fundamental concept in finance and is widely
used to analyze price dynamics in financial
markets as many theories, including
Markowitz's portfolio theory and the Capital
Asset Pricing Model, have been directly or
indirectly derived from it. Market efficiency
encompasses various dimensions, which can
be divided into three main types including
informational efficiency, allocational
efficiency, and transactional efficiency. A
market demonstrates informational
efficiency when asset prices consistently
reflect all available information. Market
efficiency is often classified into three forms:
weak, semi-strong, and strong. Classification
depends on the type of information
influencing prices.

Through studying past research, it becomes
apparent that they viewed market efficiency
as a static phenomenon with binary states,
focusing on whether market is efficient or
not. However, recent studies, by expanding
the scope of research, have yielded new
findings. One such development is the
Adaptive Markets Hypothesis (AMH), which
was introduced as a replacement for the static
view of market efficiency, suggesting that
efficiency evolves. This hypothesis examines
concept of market efficiency over time rather
than in binary conditions, proposing that
market efficiency may vary across different
periods and markets and change over time.
In recent studies, there has been a growing
focus on examining the efficiency of
cryptocurrency markets. The cryptocurrency
market grew quickly in both size and number
of cryptocurrencies, attracting significant
attention and interest from speculators and
investors thanks to its fast price increases,
accordingly, several studies have examined
market (in)efficiency.

This study significantly enhances and
complements prior research in multiple ways.
Firstly, it brings a fresh perspective to the
emerging field of cryptocurrency analysis.
Secondly, unlike most previous papers that
focused solely on Bitcoin, this study expands
its scope to include four of the most
consequential cryptocurrencies based on
market capitalization and historical data

availability. Thirdly, rather than confining
our efficiency examination to a static context,
we thoroughly investigate it statically and
dynamically. Our main goal is to determine
whether the efficiency of cryptocurrency
markets varies over time aiding in the
evaluation of the of the adaptive market
hypothesis (AMH) and allow us to compare
the efficiency of specific cryptocurrencies.

Methodology

The weak form of informational efficiency in
cryptocurrency markets, focusing on bitcoin,
litecoin, Ethereum and ripple, was examined
using three tests with both static and dynamic
methods. Firstly we examine predictability in
a static state via the augmented Dickey-Fuller
unit root test and Variance ratio test In the
next section, we examine efficiency in a time-
varying frame work to assess changes in
predictability over time by using Adjusted
Market Inefficiency Magnitude (AMIM)
method recently published.

For our empirical analysis, we use data from
four cryptocurrencies: Bitcoin, Ethereum,
Ripple and Litecoin.The data consists of the
closing daily price from November 2016 to
November 2022 extracted from
cryptodatadownload and coinmarketcap. All
currencies are expressed in terms of tether
which is approximately equal to the US dollar
. This research concentrate on mentioned
cryptocurrencies which are usually used in
the existing literature for reasons like: largest
cryptocurrencies by market capitalization and
highest trading volumes compared to other
cryptocurrencies, their longstanding
dominance in the market has been maintained
over recent years.

Results and discussion

Based on the Findings of the ADF test during
the analysis period, on the logarithmic price
data of four variables - Bitcoin, Ethereum and
Litecoin-do not show any significant
evidence to reject the presence of a unit root
in the model. This implies that there are
random processes in these variables.
However, when examining the logarithmic
price data for Ripple, there is no random
process in the Ripple variable.

In the following, the variance ratio test is
calculated for various values of K (daily lags)
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and ultimately for the absolute value of Max
z. All probability values reported above 5 %,
imply that the null hypothesis is not
dismissed at the 95% confidence level, which
means the future price of an asset cannot be
predicted by market participants based on
historical data.

Summary of the results from ADF and VR
tests. Based on this criterion, we can say that
the Bitcoin, Ethereum and Litecoin data in
this study are efficient because of ADF and
VR test results.

Based on AMIM method where the market is
(in)efficient ,amim values are (positive)
negative. our result confirm that The market's
efficiency level fluctuates over time, This
aligns with existing research indicating that
market efficiency changes over time. In order
to conduct a more detailed analysis of
efficiency in a time-varying framework and
to enhance the reliability of our findings, we
use various overlapping windows 90-180-
270 day rolling windows.

Conclusion

this paper aims to investigate the weak level
of informational efficiency observed in
cryptocurrencies. To accomplish this, we
have selected four of the most prominent
cryptocurrencies  based on  market
capitalization, being launched in the biggest
exchange and having historical data, and
employed 3 tests to evaluate the weak
Efficient Market Hypothesis. Augmented
Dickey-Fuller unit root test (ADF), Variance
Ratio (VR) and Adjusted Market Inefficiency
Magnitude (AMIM).

Based on an analysis conducted using the

generalized Dickey-Fuller tests and Variance
Ratio tests, we have determined the
efficiency of Bitcoin, Ethereum, and Litecoin
data within the specified time frame.
However, when it comes to Ripple data, the
results indicate inefficiency. The variations in
the result can be attributed to the use of
different comparison methodss and the
presence of factors like disparities in market
value among the selected samples, specific
governing conditions, and events that took
place during the study period for each
cryptocurrency. In the second part, we assess
the predictability of time-varying returns by
conducting a dynamic analysis and our
results confirm that The market's efficiency
level fluctuates over time, aligning with
existing research that indicates market
efficiency changes over time.
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