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ABSTRACT

This study investigates the weak form of market efficiency in the Nepalese stock market, focusing on the overall index and its sub-indices from 2013 to
2022. The weak form of market efficiency hypothesis posits that all historical price and volume information is reflected in current market prices, making
it impossible to achieve abnormal returns through past data analysis. This study utilized the Kolmogorov-Smirnov test, run test, and Hurst exponent as an
analytical tool. The findings reveal a rejection of the null hypothesis of weak form market efficiency across most sectors with p - value < 0.05. This indicates
that the Nepal Stock Exchange (NEPSE) does not exhibit weak-form efficiency, which suggest that technical analysis could be effective for generating
abnormal returns. The research contributes to existing literature by providing evidence of return predictability within NEPSE, emphasizing implications
for technical analysis and investment strategies in developing markets. Furthermore, it highlights the significance of recognizing predictable patterns in
historical returns across NEPSE and its sectoral indices. The application of the Hurst exponent offers a valuable methodological approach for analyzing
return predictability in developing markets like Nepal. Ultimately, this study underscores the necessity for investors and policymakers to understand market
inefficiencies and leverage them for enhanced investment strategies. The results advocate for further exploration into market dynamics and investor behavior

within the context of Nepal's evolving financial arena.

Keywords: Weak Form of Efficient Market Hypothesis, Random
Walk, Discrete Wavelet, Hurst Exponent, Autocorrelation

Introduction

The concept of market efficiency refers to the extent to which
prices in the market accurately reflect all relevant information.
The Efficient Market Hypothesis (EMH), developed by Fama
(1970), posits that markets are efficient, and all information
is already incorporated into prices, leaving low opportunity
for investors to achieve above-average returns through active
investing. According to EMH, stock prices always trade
at their fair value on exchanges, making it impossible to
purchase undervalued stocks or sell stocks at inflated prices [1].
Consequently, outperforming the overall market through stock
selection or market timing is improbable, and higher returns can
only be achieved by purchasing riskier investments. EMH thus
suggests that matching market returns through passive index
investing is the optimal strategy [2].

EMH identifies three levels of market efficiency: weak, semi-
strong, and strong. The weak form, also known as the random
walk theory, asserts that past price movements cannot predict
future securities prices. The semi-strong form contends that
prices reflect all publicly available information in addition to
historical data [3]. The strong form of EMH posits that prices
also incorporate private, insider information [4]. In an efficient
market, stock prices only fluctuate with new, unpredictable
information, leading to random price movements without
detectable trends [5]. According to author in, stock price changes
are unrelated to prior fluctuations, indicating no historical
memory of price variations [6].

The study of EMH has ignited significant debate among financial
economists. In the Nepalese stock market, various studies have
examined EMH's validity. For instance, author in concluded that
the Nepalese market is not efficient, allowing opportunities for
above-average returns through diverse strategies [7]. Author
in found the market weak-form efficient only after adjusting
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for infrequent trading [8]. Conversely, author in reported
inefficiency in the weak form, suggesting predictability of future
price movements based on past trends [9]. Despite these studies,
no consensus exists regarding Nepalese market efficiency [7-
11]. The market has grown in size and volume following the
introduction of an online trading system, intensifying discussions
on market predictability and efficiency [12].

The weak form of market efficiency remains a contested topic
globally, with studies yielding mixed results. While some
researchers argue that past prices lack predictive value for
future returns, others have identified patterns in historical data
that may forecast future performance [13-15]. Nepalese studies
largely refute weak-form efficiency, with few exceptions [11].
Furthermore, there is a lack of consensus on the methodologies
used to test the weak form of EMH, highlighting the need for a
comprehensive and context-specific approach to this topic.

This study aims to assess the weak form of market efficiency in the
Nepalese stock market, including sectoral indices and sensitive
index, from 2013 to 2022. It employs a healthy methodology
tailored to the distinctive characteristics of the Nepalese market.
Despite widespread belief in market efficiency, this research
seeks to contribute to ongoing debates by addressing the
research questions: 1. Are the daily and weekly returns normally
distributed? 2. Do the daily and weekly return series follow the
random walk proposition? 3. Are the daily and weekly returns
independent? 4. Do the Nepal Stock Exchange (NEPSE) and
sub-indices return series exhibit identifiable patterns and cycles
at multiple scales?

The main objective of this study is to assess the weak form of

market efficiency in Nepalese stock exchange. Specifically, the

study aims:

1. To examine the normality of distribution of returns of
NEPSE and sub - indices.

2. To examine the randomness of returns of NEPSE index and
sub-indices.

3. To analyze the independence of returns of NEPSE index
and sub-indices.

4. To analyze patterns and cycles at multiple scales of
resolution.

Overall, the results of these tests will be helpful to determine the
extent to which the Weak form of efficient market hypothesis
(WEMH) holds for the Nepalese stock market.

The structure of the study is carried out in the following manner.
Section one — introduction: it contains the background, statement
of the problem, research objectives. Section two literature
review - this section comprised the review of relevant literature
nationally and internationally as necessary. Section three is
research method which provides the details of the research
design, population and sample, nature and sources of data,
research hypothesis and analytical tools. Section four is result
and discussion; it consists of summary measures and results of
testing hypothesis. The final section of this study is summary
and conclusion. This section summarizes key points of the study
and it also includes conclusion with future implication.

Empirical Review

A review of several published literature on the area of EMH
in different form such as weak, semi strong and strong shows
that EMH were examined in several developed and emerging
market with differing results, for instance, authors in found
that capital market does not exhibits WEMH which suggest
future returns are predictable [16-18]. Nonetheless, author
in found that the stock markets of the United States exhibit
the WEMH [19]. Under those circumstances, investor cannot
outperform the market even if they prefer efficient investing
strategy. Likewise, author in showed the result of 17 European
countries demonstrating weak form of efficiency i.e. investors
cannot beat the market [20]. Equally author in also studied the
WEMH of five emerging equity markets in Latin America on
which markets from Argentina, Brazil, Chile, and Mexico do not
exhibit WEMH [21]. Similarly, a study conducted by author in
found that emerging markets in eight countries were not efficient
using unit root test and GARCH model [22]. Furthermore,
another study on the stock markets of 14 Asia-Pacific nations
which were performed by author in, found inefficient markets.
There is dissension among authors regarding the WEMH [23].

In addition to this, Asian securities market has also undergone
several tests to determine their efficiency such as empirical proof
of market inefficiency in the Indian stock markets was presented
by authors in [24-29]. Nevertheless, other studies that looked at
the Indian stock markets came up with conflicting findings [30].
On the other hand, another asserted that the Indian stock market
was efficient in weak form [31]. Authors in performed a study
on selected Asian market with mixed result on the evidence of
WEMH [32]. Author in conducted a study to test the WEMH in
the Amman Stock Exchange (ASE) using autocorrelation (AC)
test, runs test, and unit root test and presented ASE as inefficient
in weak form [13].

Voluminous studies have examined the efficiency of the Nepalese
stock market and have found mixed results like in discovered
calendar anomalies and concluded that the Nepalese market
is inefficient [33]. Author in presented the finding that did not
support the EMH [34]. Author in also attempted to testa WEMH
for neutral behavioral factors such as weather and biorhythms
on the Nepalese stock market, but the results were mixed [35].
Authors in found that the Nepali stock markets are inefficient,
while author in found evidence of efficient market behavior in
some equities [36-38]. Another study showed that the Nepalese
stock market is inefficient [9]. Which suggests that historical
price movements can predict future price changes.

The efficiency of the Nepalese stock markets has been the
subject of conflicting studies. For example, authors in discovered
unequivocal evidence that the Nepalese stock market is not
efficient in weak form [34,36]. When tests were performed by
author in observed NEPSE Index data after the adjustment for
thin trading, produced inconsistent results [11]. The majority of
the research was done using data until 2017 except finding in
[9,39]. The Nepalese stock markets have undergone numerous
modifications since that time such as the amount of trading has
grown dramatically over time, investors are becoming more and
more aware of security analyses and information transmission
is becoming more effective every day [9,12]. Widespread use
of online trading system during the lockdown period is also one
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of the major modifications felt by the Nepalese Stock Market
[39]. This shows the efficiency of NEPSE has been subject to
conflicting studies.

A review study conducted by author in found that, despite a vast
amount of research on the weak form of market efficiency over
more than a half century, there is no harmony in the financial
literature on the validity of the efficient market hypothesis [14]. A
contribution made by authors in on EMH using wavelet analysis
and concluded that market reject the WEMH, methodologically
these studies are differing with predecessor [40,41]. On top of
that, there is also no agreement on the use of analysis methods
followed to test the WEMH.

The literature on the efficiency of the stock market is
inconclusive, with some studies finding evidence in favor of the
efficient market hypothesis with the finding of and others finding
evidence against it are in [9,11,16-19,39]. These conflicting
results may be due to the use of different methods and data, as
well as differences in the markets and time periods being studied.
Additionally, there is a lack of research on the use of wavelet
analysis to examine the efficiency of stock markets, particularly
in developing countries like Nepal. This is an important area for
future research, as wavelet analysis has the potential to provide a
deeper understanding of the stock market and to identify patterns
and trends that may not be visible using other methods [40].

Thus, this study endeavors to delve into the intricacies of WEMH
in the NEPSE, by breaking it down into two distinct levels: the
NEPSE index and individual NEPSE indices, using daily and
weekly data, akin to [11]. Additionally, this study employs the
technique of Discrete Wavelet Transform to uncover patterns that
may exist. The examination will span from the year 2013 to 2022.

The literature on the efficiency of stock markets is inconclusive,
with the studies finding evidence in favor of the WEMH and
others finding evidence against it. Studies have been conducted
in several developed and emerging markets, including the
United States, Europe, Asia-Pacific, India, and Nepal. In some
cases, the results of studies conducted in the same market have
been conflicting. Additionally, there is no agreement on the
use of analysis methods followed to test the WEMH. Despite a
vast amount of research on the weak form of market efficiency,
there is no harmony in the financial literature on the validity of
the efficient market hypothesis. Recent studies using wavelet
analysis have also found evidence against the WEMH. The
situation is still a debatable issue and requires further exploration,
particularly for emerging economies.

Research Method

Introduction

There have been several studies on the predictability of stock
market returns in developed markets using traditional and newer
statistical models, such as K - S test, run test, unit root test,
variance ratio models, cross-sectional regression and wavelet
analysis. To become confident on the findings and theories being
tested, multiple statistical tools are used in this study.

Research Design
A descriptive and experimental research design is used with
the sample consisting of overall NEPSE index and 13 sectoral

indices of Nepal Stock Exchange. Data were collected for a
period of ten years to ensure sufficient sample size and to allow
for the analysis of long-term trends since this period covers bull
and bear both.

Research Hypothesis

The following are the four research hypotheses for examining
WEMH using stock market data.

Hypothesis 1: Normality.

H1: The returns of NEPSE and its sub-indices do not follow a
normal distribution.

Hypothesis 2: Predictability of past return.

H2: The returns of NEPSE and its sub-indices do not follow a
random walk.

Hypothesis 3: Serial independence

H3: The changes in price of NEPSE and sub-indices are not
independent.

Hypothesis 4: Generalized Hurst Exponent

H4: Hurst exponent of the financial time series data is not equal
to 0.5.

Population and Sample

This study used daily closing prices of NEPSE sub-indices, and
NEPSE index itself ranging from Mid - July 2013 to Mid - July
2022. Data will be collected from the publicly available source
namely - NEPSE official site. A total of 14 sub-indices and
one NEPSE index closing price will be collected for analysis.
The total population of the study is represented by sampling
the NEPSE index and all NEPSE sub-indices to examine weak
form efficiency in Nepal. Returns will be computed by using the
natural log same as the computation followed by study [11,40-
43].

b,
R=Inf — ) X100
Pei

Where,

R, = Logarithmic return

Ln = Natural log

p, = Current closing price
p,, = Previous closing price

)

Data Analysis Methods

This research utilized descriptive and experimental research
design. Descriptive statistics provide a profile of the data, while
experimental analysis, incorporating the Runs test, Kolmogorov-
Smirnov goodness-of-fit test, autocorrelation analysis, and
wavelet analysis, examines the weak form of market efficiency.

Kolmogorov — Smirnov goodness of fit test: The Kolmogorov-
Smirnov test (Karson, 1968) is used to decide if a sample comes
from a population with a specific distribution and is defined by;
D = max| F(x)-G(x)| 2)
Where F(x) is the expected cumulative distribution function of
the sample, G(x) is the cumulative distribution function of the
population. The value of D is calculated for all values of x in the
sample, and the maximum value is taken as the test statistic. The

non-parametric Kolmogorov-Smirnov (K-S) test assesses the
goodness-of-fit between a dataset and a specified distribution,
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without distributional assumptions [44]. A p-value below
0.05 (at a 5% significance level) rejects the null hypothesis of
distributional fit [45].

Run Test: The Run test evaluates serial independence in return
streams, testing the random walk hypothesis [46]. By analyzing
sequences of positive (+) and negative (-) returns relative to the
mean, it assesses the frequency of non-consecutive events to
determine if returns are randomly distributed [46]. Calculating
the mean and variance is done as follows:
2nn,
p=————— =1 (3)

2nn, X 2nn,-n
2—
c X (1) “)

Standard normal Z value used to conduct the run test followed
by.

O-E
7= 5
Vo ©)
Where,
Z = Standard normal z — statistics
O = Observed
E = Expected

When a p-value is found to be less than 5% level of significance,
the null hypothesis is rejected, indicating the presence of non-
random patterns or runs in the return series [45]. This suggests
that the weak form of the efficient market hypothesis does not
hold true.

Ljung - Box Test: Autocorrelation measures the similarity
between a time series and its lagged values, with higher values
indicating stronger correlation [23]. In efficient markets under the
submartingale condition, weak serial correlation may exist, and
the Ljung-Box Q statistic, following a chi-square distribution,
tests for autocorrelation [6].

I.2
1 n_j

Q- n(m+2) ¥ (©)
Where,

r is the accumulated sample autocorrelations.

m is the time lag

Wavelet Analysis: The wavelet analysis is a mathematical tool
that can be used to test the weak form of market efficiency,
which states that past price movements do not provide any
useful information for predicting future price movements [40].
The general equation for wavelet analysis involves decomposing
a signal into a series of wavelets, which are oscillating functions
that have a localized frequency spectrum. The wavelets are
constructed using a mother wavelet, which is a basic oscillating
function that is used as a building block for the wavelets [47].

In the context of testing the weak form of market efficiency,
wavelet analysis can be used to analyze the time-varying
behavior of asset prices and compare them to a random walk
model. This can be done by comparing the wavelet coefficients

of the asset prices to those of a random walk signal, and testing
whether there is any statistically significant difference between
the two [48]. Author in [49] elegantly defined a mother wavelet
as such: let ¥ (t) be an oscillating function, with a finite support
of order m, that adheres to the properties of having a null average
and being constrained by L .

[, ¥ (dt=0 (7)
This function of t must be following the two conditions

a. Condition of admissibility C,= IR‘P (f)df< oo and
b. Condition of regularity | L P (0)dt =0 Vk=0,...N-1

Where, P(f) represents the Fourier transform of Y. The first
condition ensures rapid convergence of ¥(f) to 0 when f —0.

Discrete Wavelet Transform (DWT): The wavelet coefficients,
serving as a reflection of the signal's variations across various
scales, possess a distinct significance. For instance, the level
one coefficient captures the signal's most intricate and high-
frequency components, corresponding to variations of the
highest resolution [50]. Meanwhile, the other coefficients denote
variations of progressively larger scales or lower resolutions.
These coefficients may diverge significantly from the genuine
fluctuations of the data sets [51]. In the following section deeper
understanding of the estimation of Hurst exponents are outlined.

Letx(t=1,2,3,..,N) be a time series of length N. To begin,
the "profile" (referred to as Y,) is determined by taking the
cumulative sum of the series after subtracting the mean.

Y= Zit:] [x- <], i=1...,N (8)

Further, after extraction of the statistics of scale dependence
by transforming the profile of the time series into the wavelet
space, the coefficients of wavelets at various scales are used to
determine the fluctuation function [52]. The lower scale wavelet
coefficients encapsulate the high-frequency details of the series,
while the higher scales capture the low-frequency details. By
applying the discrete wavelet transform over the given time
series, the wavelet coefficients for various scales are obtained.

W, =273y (2 tk) 9)

Here j is the scaling index and k represents the translation
variable.

Owing to the adherence of orthogonality condition, the
information of the time series at various scales can be obtained
with clarity through the use of the discrete wavelet transform.
The elimination of any polynomial trends present in the time
series is achieved by performing the wavelet transform using the
Daubechies basis [53]. For the purpose of DWT, Daubechies-4
wavelets is employed.

The wavelet power is calculated by aggregating the squares of
the coefficient values for each level.

ko
AG=Y., W, (10)
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To give an understanding of the time series, the fluctuation
function F (s) is extracted from the cumulative power spectrum
at a specific level s.

Fs)=[X A" (11)
The scaling behavior is then obtained through,
F(s)~s" (12)

Here, H is the Hurst scaling exponent, which can be obtained
from the slope of the log-log plot of F (s) vs scales s. Alternatively,
The Hurst exponent®: value will be computed using the following
equation for the purpose of testing the hypothesis.

o)

H= (13)

log(x)

where, H_ is the Hurst exponent, range (x) is the range of the
wavelet decomposition coefficients, o is the standard deviation
of the coefficients, and n is the number of coefficients.

The Hurst exponent is a measure of the long-term memory of
a time series. If the H > 0.5, the time series is persistent i.e.,

Table 1: Summary Measures of Daily Return

distribution holds the long-term memory and If the H < 0.5, the
time series anti - persistent, hence the distribution of returns
tends to be thin tailed. If the H= 0.5 the time series is a random
walk and the distribution of returns is approximately normal
[54-57].

Result and Discussion

Summary Measures of Daily Returns

Summary measures assess the informational accuracy of the
stock market (Table 1 and 2). Skewness values across the overall
NEPSE index, sensitive index, and twelve sectoral indices (e.g.,
commercial banks, development banks, finance, microfinance,
hydropower) range from 0.263 to 1.072, indicating positively
skewed distributions. This suggests that returns are generally
higher than the mean, favoring higher returns for investors. Mean
returns for all sectors were positive, except for the investment
sector in both daily and weekly data. Kurtosis values range from
1.109 to 26.633, with sensitive and microfinance sectors showing
high kurtosis (>3), indicating extreme volatility. Other sectors,
such as commercial banks and life insurance, are also leptokurtic
but less volatile. In contrast, hydropower, investment, and non-
life insurance sectors exhibit platykurtic behavior (kurtosis <3),
suggesting lower volatility and fewer extreme values. These
sectors may appeal to risk-averse investors.

Indices N Mean SD Min Max Skewness Kurtosis
Overall 2049 0.07 1.32 -6.23 5.89 0.26 3.38
Sensitive 2041 0.06 1.42 -14.84 18.32 0.73 21.08
Commercial Bank 2049 0.05 1.43 -7.72 7.52 0.67 4.80
Development Bank 2049 0.13 1.62 -7.59 10.15 0.87 5.75
Finance 2049 0.09 1.55 -8.96 8.93 0.68 7.12
Micro Finance 1066 0.08 1.95 -19.11 22.69 1.07 26.63
Hydro Power 2043 0.04 1.90 -7.24 8.95 0.60 2.75
Hotels and Tourism 2021 0.07 1.97 -9.09 8.96 0.71 3.04
Investment 321 -0.11 2.16 -5.54 8.49 0.60 1.11
Life Insurance 901 0.05 1.98 -9.54 9.48 0.60 4.44
Non-life Insurance 900 0.03 1.96 -7.75 7.90 0.51 2.17
Manufacturing 1710 0.10 1.53 -7.86 7.38 0.65 3.51
Trading 1262 0.18 2.43 -9.94 9.52 0.83 3.80
Others 2030 0.04 1.63 -9.57 8.55 0.05 5.21
Table 2: Summary Measures of Weekly Returns
Indices N Mean SD Min Max Skewness Kurtosis
Overall 405 0.35 3.19 -12.83 12.91 0.20 2.01
Sensitive 403 0.29 3.17 -12.21 14.60 0.31 2.33
Commercial Bank 405 0.26 3.43 -14.82 18.02 0.63 4.07
Development Bank 405 0.65 3.84 -11.48 16.78 0.77 2.88
Finance 405 0.45 4.09 -16.71 25.69 1.48 8.75
Micro Finance 212 0.42 4.25 -17.55 14.84 0.36 2.25
Hydro Power 404 0.20 4.41 -17.16 15.85 0.47 1.79
Hotels and Tourism 400 0.35 4.63 -13.03 24.96 1.54 6.30
Investment 61 -0.63 4.98 -9.68 14.00 0.84 0.95
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Life Insurance 180 0.28 4.84 -14.97 18.40 0.75 2.04
Non-life Insurance 180 0.18 4.61 -16.43 13.68 0.23 1.29
Manufacturing 340 0.52 3.82 -12.69 14.78 0.69 2.21
Trading 249 0.93 6.46 -16.31 39.17 2.26 9.67
Others 402 0.23 3.59 -10.19 17.10 1.02 4.29

Test Result of Hypothesis 1: Normality of the Distribution
For testing the weak form of market efficiency, a p-value less
than the significance level indicates that returns do not follow a
normal distribution, implying a lack of weak-form efficiency[58].
In this study, all daily and weekly return series have p-values <
0.05, confirming that weak form market efficiency is not satisfied
(tables 3 and 4). These findings align with prior research [39, 59-
61].

This indicates that weak form market efficiency does not hold
for the overall NEPSE index, sensitive index, and sectors like
commercial banks, development banks, finance, microfinance,
hydropower, life insurance, non-life insurance, manufacturing,
and trading, suggesting future returns are predictable. These
findings align with prior studies [8,23,32,60-62] but contradict
the random walk hypothesis of [6].

Table 5: Result of Run Test for Daily Returns

Table 3: One Sample K — S Test of Daily Return Test | No. of
T Indices Z Asy. Sig.
. est Asy. X Test Asy. Value Runs
Indices . . Indices .. .
Statistic | Sig. Statistic | Sig. Overall 0.07 817 -9.05 | 0.000
Overall 0.08 .000°¢ | Hotels and 0.09 .000¢ Sensitive 0 06 817 _8 63 O OOO
Tourism - . : :

— Commercial Bank 0.05 829 -8.30 | 0.000
Sensitive 0.10 .000¢ | Investment 0.07 .000¢ Devel ¢ Bank 013 949 743 10,000
Commercial | 0.10 .000° | Life Insurance | 0.11 .000° .eve opment Ban : o .
ik Finance 0.09 | 883 -5.81 10.000
Development | 0.11 .000¢ | Non-life 0.10 .000° Micro Finance 0.08 | 438 -5.15 1 0.000
Bank Insurance Hydro Power 0.04 | 867 -6.33 1 0.000
Finance 0.14 .000° | Manufacturing | 0.12 .000¢ Hotels and Tourism | 0.07 1021 0.89 0.376
Micro 0.11 .000° | Trading 0.21 .000¢ Investment -0.11 | 140 -2.29 10.022
LFiTAI0ee Life Insurance 0.05 |[412 -1.97 10.049
Hydro Power | 0.11 | .000°] Others 010 [ 000" | I'Non-life Insurance | 0.03 | 405 273 | 0.006

Note: ¢ Lilliefors Significance Correction. Manufacturing 0.10 | 753 -4.01 | 0.000
Trading 0.18 |443 -6.18 | 0.000
Table 4: One Sample K — S Test of Weekly Return Others 0.04 1013 0.08 0.935
Indices Test Asy. Indices Test Asy.
Statistic | Sig. Statistic | Sig. Table 6: Result of Run Test for Weekly Returns
Overall 0.05 .011¢ | Hotels and 0.13 .000¢ . Test No. of .
Tourism (LGS Value | Runs Z Asy- Sig.
Sensitive 0.05 .027¢ | Investment 0.11 .072¢ Overall 0.35 163 -4.01 | 0.000
Commercial | 0.07 .000¢ | Life Insurance | 0.13 .000° Sensitive 0.29 167 -3.50 | 0.000
Bank ' Commercial Bank | 0.26 | 177 -2.63 | 0.008
Development | 0.08 .000° | Non-life 0.07 .022 Development Bank 0.65 163 381 |0.000
Bank Insurance -
Finance 0.17 .000¢ | Manufacturing | 0.11 .000¢ Flrllance - U L o U
Micro 0.09 .000° | Trading 0.19 .000° MANGRD ITIyS bar |89 220 | P
Ein e Hydro Power 020 | 169 -2.93 | 0.003
Hydro Power | 0.09 .000° | Others 0.12 .000¢ Hotels and Tourism | 0.35 | 208 0.93 0.351
Investment -0.63 |24 -1.74 | 0.082
Note: c Lilliefors Significance Correction. Life Insurance 028 |72 249 10013
Test Result of Hypothesis 2: Predictability of Past Return Non-lifc Insurance’ | 0.18° /70 220 |G
The run test evaluates whether a sequence of data exhibits non- | Manufacturing 052 | 152 -1.73 1 0.084
random patterns, with a p-value < 0.05 indicating the presence of | Trading 0.93 85 -3.74 | 0.000
significant runs. Results for daily and weekly return series (Tables | 01 0.23 195 051 |0.613

5 and 6) show p-values < 0.05 for all sectors except hotels and
tourism, investment, and others, leading to rejection of the null
hypothesis and evidence of non-random patterns in returns.

J Bus Econo Stud, 2025

www.oaskpublishers.com

Page: 6 of 10



Copyright © Mohan Bhandari, et al.

Volume 2 | Issue 1

Test Result of Hypothesis 3: Autocorrelation Test.

The correlation and Ljung-Box (LB) statistics for daily and
weekly returns at lags 1, 4, 8, 12, and 16 are presented in Tables
7 and 8. For daily returns, the LB test shows p-values < 0.01 for
the overall index, commercial bank, development bank, finance,
hydropower, life insurance, non-life insurance, manufacturing,
trading, and others, indicating significant serial dependence.
Sensitive and investment sectors show p-values < 0.05, while
microfinance and hotel and tourism exhibit p-values < 0.10, also
indicating dependence.

Weekly returns show similar results to daily returns, except for
the investment sector, where p-values <0.05 suggest independent
returns, supporting the null hypothesis. This finding contrasts
with finding of, which adjusted for thin trading, but aligns with
finding in [11,13,16,17,23,25,32].

Table 7: Resul of Autocorrelation Test for Daily Return

Indices AC(1) ACH4) AC(8) | AC(2) | AC(16)
Overall 0.16* 0.04* 0.02%* 0.01%* 0.04*
(55.33) | (66.28) | (72.73) | (89.09) | (93.14)
Sensitive 0.07* 0.02* 0.01*%* 1 0.01** | 0.02%*
(10.22) | (16.18) | (18.48) | (24.43) | (26.48)
Commercial 0.20* 0.02* 0.01%* 0.01%* 0.03*
Bank (78.15) | (82.10) | (83.76) | (90.85) | (97.71)
Development | 0.107* | 0.10* -0.02* -0.03* 0.03*
Bank (23.68) | (69.82) | (81.75) | (126.55) | (130.57)
Finance 0.17%* 0.07* 0.02%* -0.03* 0.06%*
(62.454) | (96.38) | (110.08) | (163.56) | (173.70)
Micro Finance | -0.01 0.02%** 1 0.02 0.02 -0.03
(0.15) (9.28) (11.64) | (16.85) | (21.64)
Hydro Power | 0.14%* 0.03* 0.00* -0.04* 0.06%*
(37.06) | (50.20) | (52.740) | (84.14) | (91.02)
Hotels and 0.01 0.01 -0.02 0.01%** 10.03
Tourism (0.08) (1.84) (5.03) (19.41) | (22.58)
Investment 0.11** 1 0.07* -0.07* 0.01%* 0.04%*
(3.80) (17.25) | (21.10) | (26.72) |(27.83)
Life Insurance | 0.12* 0.06* 0.04* -0.01* -0.01%*
(12.48) | (23.23) | (35.38) | (42.60) | (46.51)
Non-life 0.09* 0.11* 0.01%* 0.019* ] 0.021*
Insurance (7.94) (33.55) |(39.23) | (46.33) | (48.56)
Manufacturing | 0.14* 0.07* 0.02* 0.008* | -0.01*
(31.65) | (52.98) | (61.27) | (70.56) | (72.18)
Trading 0.19* 0.07* -0.01%* 0.04* -0.02*
(46.37) | (57.49) | (77.30) | (81.19) |(89.32)
Others 0.017 0.024* | -0.017* | 0.037* | 0.045*
(0.56) (19.70) | (22.34) | (32.13) |(38.03)

Note: *Significant at 1%, **significant at 5% and ***significant
at 10%. Values in the parentheses are Ljung — Box Q statistics.

Table 8: Result of Autocorrelation Test for Weekly Return

Indices\Lag | AC(1) | AC@) | AC®B) | AC(12) | AC(16)

Overall 0.15% | -0.03* | 0.05% |-0.05%* | 0.00%**
(9.35) | (1832) |(23.36) |(24.81) |(25.16)

Sensitive 0.11%*% | -0.03** | 0.01*** | -0.06 -0.01
(4.66) | (9.76) | (14.85) | (18.22) | (19.56)

Commercial 0.10** 1 0.02 -0.01 -0.10 -0.03
Banking (3.86) 6.07) (9.42) (17.48) | (18.59)
Development | 0.20%* -0.07* 0.07* -0.05% -0.04*
Bank (15.97) | (24.65) | (31.10) | (41.84) | (46.22)
Finance 0.14* -0.00* 0.08** | -0.01* -0.02*
(7.76) (13.88) | (19.62) | (33.14) | (35.10)
Microfinance | 0.18% -0.09* 0.05** | 0.02*** | 0.03
(6.67) (15.14) | (19.20) | (19.73) | (22.66)
Hydro Power | 0.07 -0.035%* | 0.05%** | 0.02*** | 0.01
(2.21) (10.99) | (14.23) | (19.39) | (19.75)
Hotels and -0.01 -0.08%* | 0.08%* | -0.04*** | 0.06%**
Tourism (0.01) (12.33) | (17.51) | (19.52) | (23.63)
Investment 0.103 0.103 -0.003 | 0.045 -0.164
(0.679) | (0.679) | (1.800) | (7.101) | (15.050)
Life Insurance | 0.20* -0.04** | 0.12*%** | -0.01 0.03
(7.16) (9.94) (13.53) | (14.58) | (15.38)
Non — life 0.26* -0.17* 0.15* -0.08* 0.08*
Insurance (12.05) | (19.13) | (23.88) | (31.68) | (33.73)
Manufacturing | 0.25* -0.07* 0.05* -0.07* 0.01*
(20.68) | (26.97) |(30.32) | (33.18) | (34.86)
Trading 0.13** | -0.07* 0.32% -0.05* 0.08%*
(3.98) (14.31) | (46.76) | (58.03) | (61.82)
Others -0.01 -0.09* 0.04* 0.04* -0.04%*
(0.02) (14.32) | (23.22) | (27.43) | (30.05)

Note: *Significant at 1%, **significant at 5% and ***significant
at 10%. Values in the parentheses are Ljung — Box Q statistics.

Test Result of Hypothesis 4: DWT with Hurst Exponent

The wavelet coefficient trajectory at different decompositions
for the NEPSE index, commercial bank, and hydropower
daily return series, as shown in Annex 1, highlights periods of
significant instability. The generalized Hurst exponent, H(2), is
applied to test the WEMH with the null hypothesis HO:H(2)=0.5,
indicating no memory. Rejection of the null suggests the
presence of either persistence (H(2)>0.5 or anti-persistence
(H(2)<0.5. Persistent processes indicate long memory with
slowly decaying autocorrelation, while anti-persistent processes
indicate short-term memory with negative correlation and a
clustering phenomenon, making future return trends predictable
[63,64].

The study's results, presented in Tables 9 and 10, show that
HO:H (2)=0.5 was rejected for all daily and weekly return series,
indicating predictability in future returns for the NEPSE and
sectoral indices. Except for the investment and other sectors in
daily returns, most sectors exhibit anti-persistence (H(2)<0.5,
suggesting short-term memory and negative correlations.
Mandelbrot and Taqqu (1979) characterize this as anti-
persistence of long-term dependence, where processes offset
large variations with opposing variations. Prior studies have
reported varied findings on market efficiency, with persistence
observed in stock prices [40,65,66] and both positive and
negative persistence [67]. The results of this study align with,
confirming anti-persistence in stock prices [64].
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Table 9: Generalized Hurst Exponent of Daily Return

Method DWT | Method DWT

Overall 0.19* | Hotels and 0.20*
Tourism

Sensitive 0.36* | Investment 0.57*

Commercial Bank | 0.03* | Life Insurance | 0.24*

Development Bank | 0.24* | Non-life 0.19%*
Insurance

Finance 0.25* | Manufacturing | 0.21*

Micro Finance 0.28* | Trading 0.20*

Hydro Power 0.18* | Others 0.56*

Note: *Significant at 1% level.

Table 10: Generalized Hurst Exponent Weekly Return

Method DWT | Method DWT

Overall 0.26* | Hotels and 0.26*
Tourism

Sensitive 0.28* | Investment NaN**

Commercial Bank | 0.32* | Life Insurance | 0.25%*

Development Bank | 0.23* | Non-life 0.25%
Insurance

Finance 0.31* | Manufacturing | 0.25*

Micro Finance 0.31* | Trading 0.32%

Hydro Power 0.21* | Others 0.22%*

Note: *Significant at 1% level**The wavelet calculation process
did not support the data less than 100 observation.

Major Findings

The major finding of this study is that the Nepalese stock market,
including its sectoral indices, is not efficient in the weak form. The
results of all four tests provide evidence of market inefficiencies.
Which means future returns are predictable in Nepalese stock
market. Furthermore, the Wavelet analysis revealed an anti-
persistent nature of the market, indicating that the market tends
to react strongly to external shocks, leading to significant price
movements. These findings suggest that investors in the Nepalese
stock market may be able to earn abnormal profits by utilizing
trading strategies that take advantage of these inefficiencies.
Additionally, this study's results are important for policymakers
in Nepal, who may need to create policies that can make the
stock market perform better in the future.

Discussion

The results of this study indicate that the Nepalese stock market
is not efficient in the weak form, which is consistent with several
previous studies, including studies [39,59-61], based on the
Kolmogorov-Smirnov and Run tests. However, the finding is
not identical to the result of random walk test hypothesis [6].
Similarly, the results of the autocorrelation test show that the
market is not efficient in the weak form, which is similar to the
study result of [13,16,23,25,32] but not consistent with [11].

Regarding the wavelet analysis, the study found an anti-persistent
nature of the Nepalese stock market, which is consistent with
study [64]. Previous studies on the Hurst exponent in market

efficiency have produced inconsistent findings, with some
indicating persistence in stock prices, such as [40,65,66], while
showed both persistent and anti — persistent nature of the stock
market [67]. The findings of this study suggest that Nepalese
stock market exhibits an anti-persistence nature indeed external
shocks and news events have a significant impact on the market.
This characteristic can make it challenging for investors to make
informed investment decisions. Therefore, policymakers should
consider implementing measures to improve market efficiency.
Additionally, market participants may benefit from improving
their risk management strategies and considering a long-term
investment approach.

Summary and Conclusion

Summary

The Weak Form Market Efficiency Hypothesis (WEMH) asserts
that all past price and volume data are fully reflected in current
market prices, making it impossible to generate abnormal returns
based on this data. This study tests the WEMH by analyzing the
NEPSE index and its sub-indices from 2013 to 2022, comparing
the findings to WEMH predictions. The descriptive statistics
for daily and weekly returns show positive mean returns across
most sectors, except for the investment sector. Skewness
analysis reveals a bias toward higher returns, and kurtosis values
suggest varying volatility across sectors. Kolmogorov-Smirnov
test results indicate that returns deviate from normality, rejecting
the WEMH as the p-values are less than 0.05.

The run test further supports the rejection of WEMH, revealing
non-random patterns in most sector returns, with the exception
of hotel and tourism, investment, and others. This suggests that
historical returns for many sectors are predictable. Correlation
and Ljung-Box tests show serial dependence in returns for most
sectors, with significant p-values indicating patterns in returns.
Microfinance and hotel and tourism sectors exhibit weaker serial
dependence.

Hurst Exponent analysis also rejects the WEMH for all sectors,
indicating that future returns for the NEPSE and its sector indices
are predictable. Most sectors, except for investment and others,
exhibit an anti-persistent nature, suggesting short-term memory
and negative correlation, where phases of increase are followed
by decrease. This points to the potential for using anti-persistent
processes to predict future return trends.

Conclusion and Future Implication

This study examined the weak form of market efficiency
hypothesis for the NEPSE index and its sub-indices from 2013
to 2022. The Kolmogorov-Smirnov test, run test, and Hurst
Exponent analysis consistently rejected the null hypothesis
of weak-form efficiency across most sectors. These findings
indicate that the NEPSE and its sectoral indices exhibit
predictable patterns in historical returns, suggesting potential for
technical analysis to generate abnormal returns.

The results have important implications for future research and
policy. Researchers are encouraged to replicate this study in
other developing markets and extend the analysis to cover longer
periods and additional forms of market efficiency, such as semi-
strong and strong forms, to enhance understanding. Policymakers
should consider the presence of predictable patterns in returns
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when designing market surveillance mechanisms. Investor
education on tools like the Hurst Exponent and market efficiency
analyses could further support informed investment decisions in
developing markets like Nepal.
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