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THE PROCESS OF FORMING SINGLE-SORT AND DOUBLE-SORT
PORTFOLIOS

In order to form portfolios on the basis of Value, using the P/B ratio as a proxy, the study
follows the same process as we did earlier when forming portfolios on the basis of the size
factor. Companies are sorted on the basis of the P/B ratio and then distributed into ten equally
weighted portfolios (P1—P10). P1 is a portfolio comprising of high value companies, also termed
as value stocks, whereas Py is a portfolio of companies which have the lowest value and are
generally termed as growth stocks. Returns for each month of the first year of study, from
January 2000 to December 2000 are then estimated for all of the ten portfolios. Thereafter, the
portfolios are then revised in December of every year using the same process as in the case of
market cap. Next, the sample securities are arranged in ascending order of ROE, the return on
equity, which is used as a proxy for profitability, and then segregated into equally weighted
decile portfolios, as done earlier in the case of Market Cap and Value factors, with P
comprising of companies having the lowest profitability, henceforth referred to as weak stocks,
and P10 comprising of companies having the highest profitability, which will be referred to as
robust stocks for the remainder of this study. As per the practice established by now, the mean
returns are estimated for each of the ten portfolios for each year of the study period from
January 2000 to December 2019. The portfolios are also revised at the end of December of
each year. Next, the companies in the sample are ranked on the basis of the Investment factor,
which is used as a proxy for asset growth. As before, the companies are then ranked in
ascending order of asset growth and allocated to ten equally weighted portfolios. Py is a
portfolio of companies having the least growth in assets, also termed as conservative
companies, whereas P1o is a portfolio comprising of companies which aggressively invest in
acquiring new assets and are consequently termed as aggressive companies. Mean returns are
then established for each of the ten portfolios for each year of the study period, with portfolios

being revised in December of each year. Next, the sample securities are ranked on the basis of



the momentum factor, at the end of December 2000 (year t). The momentum factor can be
explained as the tendency of security prices to exhibit a similar behavior in the immediate
future as they have shown in the most recent past. Thus, if a security has given good returns
over the past twelve months, then there is a high probability that price action for the security
will follow a similar pattern over the next twelve months. The momentum effect generally
tends to fade after a year. Thus, using the aforementioned parameter, the companies are then
ranked in ascending order, from those showing the weakest momentum in price movement to
the ones showing the strongest momentum effect. Thereafter, they are then assigned to ten
equally weighted portfolios. P1 is a portfolio of securities that have performed the poorest in
the past one year, and are thus termed as losers, while P1o is a portfolio of securities that have
given the highest returns in the past one year, and are therefore termed as winners. Returns for
all these ten portfolios are then estimated for each year of the overall study period, and these
portfolios are revised at the end of December of each year. Next, the sample securities are
double sorted. Firstly, the sample is ranked every year on the basis of Market Capitalization in
December of every year. The ranked securities are then divided into two groups using the
median, wherein securities in the bottom half are considered as small companies and placed in
a portfolio which is denoted as S. Securities falling the upper half are considered as large
companies and are placed in a portfolio denoted as L. Secondly, the sample securities are
ranked in ascending order of their P/B ratios, and then segregated into three groups using a 30-
40-30 sorting strategy. Sample securities in the bottom 30 % are classified as having high value
and this portfolio is thus termed as H. Securities falling in between the bottom 30 % and the
top 30 % are considered as having moderate value and are this portfolio is henceforth termed
as M, whereas securities in the top 30 % bracket are growth stocks, which generally tend to
have low value, and this portfolio is consequently denoted as L. The study then proceeds to

form six portfolios. The portfolios are formulated at the intersection of the two size groups and



the three value groups. The portfolios thus formed are classified as S/L (small/low value), S/IM
(small/moderate value), S/H (small/high value) and B/L (big/low value), B/M (big/moderate),
B/H (big/high value). The S/L is a portfolio comprising small market cap companies having
low value, whereas B/L would be a portfolio comprising of securities of companies which are
big sized, by way of market cap, but have low value. Similarly, the S/H portfolio comprises of
small market cap companies that have high value, as measured by the PB ratio, whereas the
B/H portfolio includes large market cap companies that have high value. Monthly returns for
these six portfolios are calculated for every month of the year being reviewed. These portfolios
are then reformulated at the end of December every year and monthly returns for each of the
six portfolios are estimated for each year of the overall sample period. Thereafter, the study
ranks the sample securities at the end of the calendar year, or December 1999 (year t), going
by the ROE, or profitability. Classification of the sample is then done along the same break
points of 30-40-30, as had been done in case of the value factor. The bottom 30 per cent of the
sample stocks are termed as Weak stocks, while the top 30 per cent of the sample securities are
termed as Robust. The sample of securities lying in between are put in the Neutral portfolio.
Then, using the intersections of the same size groups as before and the three profitability groups
formed now, six portfolios, namely B/W (big/weak), B/N (big/neutral), B/R (big/robust) and
S/W (small/weak), S/N (small/neutral), S/R (small/robust) are formed. Monthly returns for
these are then calculated from January 2000 (t) to December 2000(t+1). Going forward, the
sample securities are re-ranked on the basis of ROE, at the end of December of each year, after
which six portfolios are formed at the intersection of size and profitability, as done before and
the returns are calculated for the portfolios for the subsequent year, and this revision process is
followed for the complete study period. Next, the sample stocks are ranked in ascending order
on the basis of the investment factor, wherein we evaluate the growth in the total assets of a

company, at the end of December of every year. The sample is then segregated into three groups



using the 30-40-30 breakpoints. The bottom 30 per cent is a portfolio consisting of companies
that have the least growth in total assets and is therefore termed as Conservative portfolio (C),
whereas the portfolio comprising of the top 30 percent companies in terms of asset growth is
termed as the Aggressive portfolio (A). The companies falling in the middle 40 per cent range
are neither aggressive nor conservative and are thus designated to a Neutral portfolio (N).
Then, at the points where the two size groups and the three investment groups intersect, six
portfolios are constructed. These portfolios are B/C (big/conservative), B/N (big/neutral), B/A
(big/aggressive), S/C (small/conservative), S/IN (small/neutral) and S/A (small/aggressive).
The portfolio S/C consists of small sized companies that invest conservatively whereas the S/A
will be a portfolio of small sized companies that are aggressively investing in assets. Similarly,
B/C is a portfolio of large companies that have shown a conservative approach towards
investing in assets during the previous financial year, while B/A is a portfolio of large
companies which are aggressively investing in assets. Monthly excess returns for these
portfolios are estimated for each month of the following year, from January 2000 to December
2000. These portfolios are revised in December of every year and monthly returns for these are
calculated for each for the overall duration of study. Lastly, the sample securities are then
ranked in ascending order on the basis of the momentum effect, at the end of December of
every year. These securities are then segregated into one of three groups using the 30-40-30
break points, where the bottom 30 percent is a group comprising of securities that have
exhibited the weakest momentum effect and are termed as Losers (L), while those in the top
30 percent consists of companies that have had the strongest momentum effect and are
therefore termed as the Winners (W). The group in the middle comprises of stocks that have
shown a moderate momentum behavior and are designated as M. Then, using the intersections
of the two groups formed on size and the three formed on momentum, six portfolios, namely

S/L (small/losers), SIM (small/moderate), S/W (small/winners), and B/L (big/losers), B/N



(big/neutral) and B/W(big/winners) are formulated. Monthly returns for these portfolios are
estimated for the ensuing year, following which the securities are ranked again and the six
portfolios are reformulated at the end of December of each year. The aforementioned process
of estimating monthly returns for the subsequent year is then repeated and this process is

followed for each year till the study period gets over.

THE PROCESS OF FORMING FACTOR INPUTS FOR THE VARIOUS MODELS

The excess returns on the portfolio are also regressed against the Fama-French Three-factor

model in the following way:
Ryt — Ree= @yt +B1 (Rt — Rye) + B2SMB + BsHML; +¢;, 2

Where SMB is a risk factor explained as the difference between returns for small size firms
and large sized firms, or in other words, small minus big. The SMB is a diversified portfolio
which reflects the risks and returns as a function of company size. The SMB factor is estimated
by taking the difference of the simple average returns of the three small size portfolios formed
at the intersection of the size and value factors and the simple average returns of the three big
size portoflios. This factor is formed in such a way so as to ensure that it is no way influenced

by the value effect. The SMB factor is estimated in the following manner:
SMB= (S/L+S/M+S/H) / 3 — (B/L+B/M+B/H) / 3 (3)

On the other hand, the HML is explained as high minus low, and is a diversified portfolio that
mimics the risks and returns associated with the value factor. It is estimated by taking the
difference of the average returns of the two high value portfolios and the two low value
portfolios at the intersection of the size and value factors. This factor is formed in such a way

that the effect of the size factor is negated.

HML= (S/H+B/H)/2- (S/L+B/L)/2 4)



Then, the excess returns on the portfolio are regressed against the four factors of the Carhart
Four-factor model, which adds a momentum factor to the three factors of the Fama-French

Three-factor model. The model specifications of the Carhart Four-Factor model are as follows:
Ryt — Re= @it +B1(Rine — Rye) + BoSMBy + BsHMLy +psMOM;; + &,

The Momentum factor is explained as the difference between the excess returns of the winner
portfolio, comprising of companies which have had the highest returns in the past twelve
months, and the loser portfolio, which consists of companies whose shares have fared the
poorest in the same time period. Bis the sensitivity coefficient for the momentum factor. The

factor is constructed so as to control for the influence of the size factor.
MOM= (S/W+B/W)/2-(S/L+B/L)/2

Thereafter, we regress the portfolio returns on the Fama-French Five-factor model which
includes market, value, size, investment and profitability as the affecting factors. The Fama-

French Five-Factor model is as follows:
Ryt — Ret= ay+B1(Rme — Rye) + B2SMB, + BsHML + + B, CMA; +BsRMW, +¢;;

RMW, or Robust Minus Weak, and CMA, Conservative Minus Aggressive, are the proxies for
the profitability and investment factors, respectively. The HML factor has already been
explained above. However, the SMB factor for the FF Five-Factor model is constructed in

accordance with Fama and French (2015), which is
SMB= (SMBp + SMBRroe + SMBinv)/3

The portfolio RMW is one that mimics the behavior of a portfolio formed on the factor of
Profitability, or ROE. It is estimated using the difference of the average of returns on two robust

portfolios and the average of returns on two weak portfolios. The factor is constructed in such



a manner so as to ensure that it is not biased on the size factor and is estimated in the following

way:
RMW = (S/R+ B/R)/2-(S/W-+B/W)/2

The portfolio CMA is one that follows the returns on a portfolio constructed on the basis of the
investment factor, or asset growth. It is calculated using the difference of the simple average
of the two conservative portfolios and that of the two aggressive portfolios. The factor is

constructed with the intent of keeping it free from the influence of the size.
CMA = (B/C+S/C)/2-(BIA+S/A)/2
Bsandpsare the sensitivity coefficients for the Profitability and Investment factors.

The portfolio returns are also regressed against two improvised models as suggested by this
study. The first model is arrived at by removing the value factor and adding a momentum factor

to the existing Fama-French Five-Factor model, and is shown below:

Ryt — Rpt= @it +B1(Rme — Rt) + P2SMB; + f3CMA; + BoRMW, + BsMOM;; +&;4

The second model adds a sixth factor, momentum, to the present Fama-French Five-Factor
model and is given below:

Rpt = Rpe= @it tB1(Rme — Rpt) + B2SMBy + B3sHMLy + BoCMA+BsRMW,+

BeMOM;; +&;;

All of the factors in the two models shown above have been previously explained in this
section.
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ABSTRACT: We examine momentum profits from April 2014 to February 2020, dividing the
aforementioned time span into two sub-periods; the Boom years spanning from 2014 to end of 2016,
marked by high optimism and the slowdown years from 2017 till end of 2019 which were marred by
sequentially deteriorating economic indicators. Momentum returns were tracked for the 110 odd largest
companies by way of market cap and listed on the National Stock Exchange. During the Boom years,
fifteen of the sixteen momentum strategies tested gave results that were both economically as well as
statistically significant, thus confirming to the existing literature. However, the study also found five of
the momentum strategies to still give results that significantly outperform the benchmark index during
the subsequent period of economic decline and turmoil, thus providing some evidence supporting the
persistence of momentum profits even during conditions when the macro environment might seem
unfavorable.

KEYWORDS: Economic Slowdown, Indian Stock Market, Investment Strategies, Momentum,
Momentum Strategies.

INTRODUCTION

To this day there still exists a lot of academic debate and controversy around the quiet-widely-
followed practice of forming portfolios based on momentum; wherein the fund manager tracks
historical data of securities and analyzes past returns in order to formulate investment strategies
that could help generate significant profits in the near term. This is in stark opposition to the
Efficient Market Hypothesis, proposed by Eugene Fama (1970), long considered a cornerstone of
finance literature, which states that security prices, at any given time, are reflective of all the
information available in the market and thus, are fairly valued all the time. As a consequence, the
Efficient Market Hypothesis, which will hereafter be referred to as EMH, claims that it is
impossible to generate excess returns by timing the market to either select undervalued securities
or sell seemingly overvalued stocks. Therefore, proponents of the EMH believe it is impossible to
outperform the market by searching for value, whether using fundamental analysis or technical
analysis or both.
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However, detractors of the EMH have for long pointed at various anomalies to punch holes into
the aforementioned claims by pointing to individuals like Warren Buffet and Peter Lynch, among
a host of numerous others, who are firm believers in the principle of value investing and have been
able to consistently generated excess returns over a significantly long period of time, thereby
suggesting that whatever investing strategy they were using really works and is no flash in the pan,
boldly flying in the face of the EMH. Another market anomaly that seems to shake the belief
systems as propagated by the EMH is the existence and persistence of the momentum effect, i.e.,
the tendency of prices to continue moving in a particular direction for the short-term mostly as a
consequence of fairly recent historical trends. There is significant evidence to prove that investing
strategies based on momentum effects are not only limited to seemingly impractical academic
exercises but are widely followed by both fund managers and investors alike. There is a vast
amount of research which has dedicated itself to proving the persistence of the momentum effect
in most of the equity markets of the developed world. Similarly, considerable research has also
been devoted to identify the existence and persistence of momentum effects in the Indian stock
market as well. Despite its wide acceptance as a dependable investing strategy, detractors point to
the instability of momentum returns, especially during times of market turbulence, as enough
reason to temper expectations from the said strategy. In this regard, numerous studies investigating
the influence of the global financial crisis on momentum returns have been conducted in the not
so distant past. A similar study conducted in the backdrop of the global financial crisis of 2008
confirmed the susceptibility of momentum investing strategies during a financial crisis
(Maheshwari & Dhankar 2017). It was the onset of the subprime lending crisis that served as the
catalyst for the financial meltdown of 2008. Prevailing notions at that time suggesting the domestic
economy was more or less insulated from developments in the western world were quickly
dispelled as the Indian stock market witnessed a sharp fall that saw the SENSEX lose half of its
value within the course of a year.

However, the period from 2014 to 2020 makes for an interesting case study. The months running
up to the general elections of 2014 and the subsequent couple of years that followed seem to have
been marked by a general sense of optimism as the citizens of the Indian republic, seemingly tired
of the policy paralysis that usually ails a coalition government, gave a strong mandate to a
particular political party to helm the affairs of the country for the next five years. However, the
initial buoyancy gradually tapered off as the economy witnessed a decline over several consecutive
quarters. The probable causes of the decline may be varied and debatable, however, general
consensus will concur that the demonetization exercise in 2016 and the apparently rushed rollout
of the GST in 2017 did cause major disruptions in the economy and may have contributed to the
deceleration in the economy. The decline across several consecutive quarters was also
appropriately reflected in the gradual decline as witnessed in the BSE Midcap and Smallcap
indices starting from the beginning of 2018. Despite numerous economic indicators not painting a
rosy picture, large cap indices like the SENSEX and the NIFTY continued to move in an uptrend
during the same period, suggesting that a lot of investors were moving money out of the riskier
midcap and small cap stocks and allocating funds into more dependable large caps during this
time. Previous studies on momentum profitability conducted in the backdrop of the global financial
crisis observed momentum profits that were high in the pre-crisis period, turned negative during
the crisis period (Maheshwari & Dhankar 2017). However, it is common knowledge that the
previous crisis that the economy experienced was an outcome global financial meltdown of 2007
which had its epicenter in the US and the ripple effects of which were felt far and wide, whereas
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the slowdown in the Indian economy as witnessed from 2018 onwards had reasons that were more
indigenous. It is in this backdrop that we would like to revisit momentum profits to develop a
better understanding of investor behavior, especially during times of economic turbulence. We
believe there is a strong case to be made to further study the profitability of momentum strategies
in the Indian stock market, the literature on which is still scant, and an even stronger case to be
made for studying the profitability of momentum strategies during times when the economy is
facing turbulence owing to reasons that are more localized than global.

The present study contributes to the current literature in numerous ways. The study not only adds
to the literature on the existence and persistence of momentum profitability across the globe, but
also adds to the literature detailing the evidence of momentum profitability in the Indian stock
market. The key contribution of this paper is that it explores momentum profits in the Indian stock
market during times of economic distress which have been brought about by factors that are
localized and cannot be attributed to some crisis in a distant country, and thus can be considered a
first in its kind. Our findings stand in stark contrast to the relatively small body of literature along
the same lines, but which seem to suggest the failure of momentum as an investment strategy
during a financial crisis. Studies conducted in the past suggest several periods, termed as
momentum crashes, where momentum strategy has not only failed to generate any meaningful
returns but has also caused losses for the investors (Daniel et al 2012). This study aims at finding
if such a momentum crash can also be observed among the large cap stocks in the Indian stock
market. We hope that our findings will provide valuable insight into investor behavior during times
of market stress and will act as a valuable precedent for the future as well. The rest of the paper is
organized as follows: Section 2 provides a brief review of the relevant literature, followed by
Section 3 which gives a description of the data and the testing methodology used. The empirical
results of the study and related observations are presented in Section 4. Section 5 contains a brief
discussion about the observations of the study while Section 6 discusses the practical implications
of the research. The conclusions derived from the findings of the study are presented in Section 5.

REVIEW OF LITERATURE

The sample used in our study comprises stocks of 110 companies, listed on the National Stock
Exchange and largest by way of market capitalization during the period from 2014-2020. As
mentioned towards the end of the section on Literature review, we analyze momentum profits for
our sample for a period of six years, three of which were marked by an economic slowdown, so as
to identify whether significant gains can be made during times of economic uncertainty by
adopting a momentum strategy or would an investor be simply better off buying the NIFTY index
during such phases. Monthly arithmetic returns of all the stocks in the sample were calculated
using monthly adjusted closing price data collected from the Centre for Monitoring Indian
Economy (CMIE) Prowess database. Data related to the monthly closing price for the NIFTY
index was collected from Yahoo Finance, while data related to the risk-free rate of return was
collected from the RBI website. In consensus with existing literature, the NIFTY index has been
used as a proxy for measuring returns on the market portfolio and the interest rate on a post office
savings account has been used as a proxy for the risk-free rate of return.

Moreover, monthly price data has been preferred over daily price data, as it has been found that
the daily price data has a lot of random noise associated with them (Mun et al 2000). Similar
studies conducted earlier also use monthly price information to avoid the distortions that may arise
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out of the bid-ask spread or out of infrequent trading (Jegadeesh & Titman 1993; Chordia & et al
2002; Cooper et al., 2004; Daniel et al., 2012). Both the W and L portfolios are then held for the
subsequent K months (K = 3, 6, 9 or 12 months) holding period. Holding period average returns
(AR) are then calculated using the arithmetic mean return method for both the W (winner) and L
(loser) portfolios. Based on the portfolio formation and holding periods, a total of sixteen JK
momentum strategies are tested in our study.

The study uses momentum portfolios, which are constructed using the methodology, which has
now been popularized as the JK strategy, as proposed by Jegadeesh and Titman in their seminal
work (1993). Simply put, the JK strategy involves forming portfolios of stocks based on their
returns in the past J months and then holding such portfolios for the next K months. Firstly, stock
returns for each month of the J month period (J = 3, 6, 9 or 12 months) are calculated using the
adjusted monthly closing prices. At the end of each J months, stocks are then ranked in ascending
order of their cumulative returns over the J month period. Based on the rankings, the stocks are
then segregated into deciles and assigned to one of the equally-weighted decile portfolios, wherein
the top decile portfolio is termed as the loser portfolio, since it contains the worst performing
stocks, and is thus assigned the letter ‘L’ and the bottom decile portfolio is termed as the winner
portfolio and is assigned the letter “W”, as it contains the best performing stocks over the past J
month formation period. The combination of J and K months yields a total of sixteen momentum
strategies. For example, a J3K3 strategy would imply a portfolio that was formed after evaluating
stock returns for the past three months (J = 3) and then held for the subsequent six months (K =
3):

Separate tests of momentum strategies have also been conducted wherein a month is skipped
between the portfolio formation and holding period to mitigate the effect of the bid-ask bias, lagged
reactions and price pressures. Portfolios are also rebalanced at the end of each month of the K
month holding period. New portfolios are formed for each month of the portfolio formation period
and this process is repeated for the six-year period under study, from April 2014 to May 2020.An
investment strategy based on momentum involves selling the losers and buying the winners. Thus,
momentum profits over a K month holding period are calculated as follows:

Momentum Returns (K months) = ARA =ARw (K) — ARL (K) (D)

Where ARw(K), ARL(K) and ARA are the average returns on the winner, loser and arbitrage (W-
L) portfolios during the holding period (K), respectively.

Moreover, t-test is used to evaluate the statistical significance of the observed momentum profits.
The ‘t’test is calculated as follows:

t= [AR] _(A)/(S_(AH)AN); Where S_(A,t)happens to be standard deviation.

Additionally, we also use the Sharpe-ratio as a measure of the risk adjusted return. Sharpe ratio is
a measure of the reward relative to variability and measures the total return of the portfolio in
relation to its total risk, where total risk of the portfolio is measured by the standard deviation of
the portfolio returns. It is computed by dividing the portfolio’s risk premium by its standard
deviation. Thus, Sharpe ratio can be said to be a measure of the portfolio’s risk premium per unit
of exposure to portfolio risk. The Sharpe ratio is calculated as follows:

S p=( [AR] p-r f)/o_p ; Where the various inputs are:
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[AR] _pis the monthly portfolio return
Rfis the risk-free rate of return
op is the portfolio standard deviation

We use the Sharpe ratio as a measure of portfolio performance in agreement with previous studies
(Haugen 2002). As demonstrated by Haugen, a portfolio having a Sharpe ratio which is higher
than that of the broader market indicates that the portfolio has outperformed the benchmark market
index. The use of the Sharpe ratio for the purpose of this study is in conformity with the work of
Maheshwari & Dhankar (2015), who had studied momentum profitability in the Indian stock
market in the backdrop of the global financial crisis of 2007. The stationarity of the variables being
studied was also tested using the Dickey-Fuller (ADF) and non-parametric Phillips-Perron (PP)
test.

The Journey of the Six Years from 2014-2020

To say that the Indian economy has experienced an interesting series of events during the time
period mentioned above would be an understatement; and we continue to be in some confounding
times, with the world trapped in the throes of the corona virus pandemic that is not showing any
signs of relenting. However, let us not get too ahead of ourselves. In order to evaluate the
profitability of momentum strategies, we have divided the six-year period, from 2014-2020, into
two sub-periods: the Hopeful years and the Slowdown period.

The Hopeful Years

For the purpose of our study, the period from April 2014 to December 2016 is considered as the
period of hopeful years. The starting point of the study is chosen as the year 2014, since this is
when a new political party was voted to power on the back of a strong mandate and much fanfare.
There was widespread optimism towards the overall prospects of the economy, as noted in an
extensive study conducted by the Principal Financial along with its research partner Nielsenl. This
renewed confidence also manifested itself in form of strong growth of the Indian stock market.
Even though corporate profits as a percentage of GDP had still not attained the same level as before
the global financial crisis of 2007, the general outlook was still hopeful. Moreover, the amount of
Foreign Direct Investment also started seeing a gradual uptrend, thus reinforcing investor
confidence.

The Slowdown Period

It seems that the days marked by hope were numbered, as the Indian economy received a big jolt
in the form of the Demonetization exercise, which forced almost every citizen to stand in long
queues for hours at end just so that he can withdraw a mere portion of his hard-earned money. As
India stood in line outside banks to exchange old notes for new, economic activity got hard hit,
with the small and medium-sized enterprises bearing the hardest brunt of this abrupt announcement
that came as a bolt out of the blue for many. Numerous eminent economists forecasted that this
exercise would have a severe impact on the economy, with one former prime minister and
economist forecasting a fall of at least 200 basis points in the GDP2. The aforementioned estimate
did more than just manifest itself, in the form of consecutive decline in quarterly GDP figures,
from a peak of 9.67 in quarter 2 of FY 2016-17 to a low 5.78 in quarter 1 of FY 2017-18.
Thereafter, conditions did look up for some time as we registered growth in GDP for 3 consecutive
quarters starting from Q2 of FY 2017-18, bringing some respite to the policy makers of the country.
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However, conditions took a turn for the worse as GDP numbers, on account of consistent decline
in industrial production, have been on a decline for consecutive quarters since Q1 of FY 2018-
19(see figures 4 & 5). This is a cause for increased alarm and rightly so. A decline in earnings
among companies that fall under the mid cap and small cap categories was also reflected in a steep
decline in the BSE Midcap and the BSE Small-cap index, while the NIFTY index continued on its
upward trajectory towards new all-time highs during the same period (see figures 1, 2 & 3).
Needless to say, this movement indicates strong outflows from the Midcap and Small-cap
segments and consistent inflows into the Large-cap companies. The aforementioned phenomena
is evidence of the increased risk aversion that both financial institutions and retail investors, who
look to avoid high risk investment plays during times of economic uncertainty, tend to display by
pulling money out of riskier investment avenues like small and medium sized listed companies
and parking funds into the more stable large companies. It is in this backdrop that we look to
reexamine the persistence of momentum profitability during the boom period as well during the
lean one.
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Figure 1: NIFTY index from April 2014 to December 2019; Source: Yahoo Finance
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BSE SmallCap Index
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Figure 2
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Figure 3
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Table 1: Results for best performing momentum strategies 2014-16 (Winner)

Portfolio ‘Winner NIFTY Sharpe Ratio
Returns s Returns Sl Winners NIFTY
Dev. Dev.
J12K9 2.508* 17.441 52 9.919 1.294 0.472
J9K12 2.45* 21.189 0.541 12917 0.503 0.276
J6K12 2.296* 18.866 0.414 12.945 1.46 0.383
J12K6 2.161%* 13.681 0.223 9.766 0.948 0.137
JOK9 2.04%* 15.904 0.306 10.635 1.156 0.259
J6K9 2.026* 15.633 0.206 10.422 1.166 0.178
J3K12 1.959* 20.232 0.381 12.416 1.162 0.368
J9K6 1.885%* 14.571 0.01 9.791 0.776 0.006
J3K9 1.823%* 17.607 0.22 9.876 0.93 0.2
J6K6 1.816* 13.682 -0.127 9.812 0.796 -0.077
J12K3 1.796* 9.819 -0.364 7.347 0.549 -0.148
J3K6 1.721* 13.853 0.083 9.201 0.745 0.054
J6K3 1.419%* 9.593 -0.503 6.841 0.443 -0.22
J3K3 1.224* 10.296 -0.326 6.7 0.356 -0.146
J9K3 1.147* 10.545 -0.61 7.187 0.326 -0.254
* Statistically significant at 5% confidence interval
** Statistically significant at 10% confidence interval
Table 2: Returns for best performing momentum strategies 2014-16 (loser)
Portfolio Loser NIFTY Sharpe Ratio
Returns PUL Returns 5, Loser NIFTY
Dev. Dev.
J12K9 2272% 28.809 0.52 9919 0.71 0.472
J9K12 1.784* 32.188 0.541 12.917 0.665 0.276
J12K6 1.783%* 9.766 0.223 9.766 0.452 0.137
J6K12 1.507* 28.588 0.414 12.945 0.632 0.383
J9K9 1.336** 28.483 0.306 10.635 0.422 0.259
J3K12 1.114* 25.491 0.381 12.416 0.524 0.368
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J6K9 1.044* 23911 0.206 10.422 0.393 0.178
J3K9 0.859* 20977 0.22 9.876 0.368 0.2
J3K6 0.673* 16.007 0.083 9.201 0.252 0.054
J6K6 0.648%* 19.958 -0.127 9.812 0.194 -0.077
J3K3 0.211** 8.492 -0.326 6.7 0.074 -0.146
* Statistically significant at 5% confidence interval
** Statistically significant at 10% confidence interval
Table 3: Returns for best performing momentum strategies 2017-19 (winner)
Portfolio ‘Winner NIFTY Sharpe Ratio
Returns £t Returns Std. ‘Winner NIFTY
Dev. Dev.
J6K6 1.059* 10.566 0.487 5.436 0.601 0.537
J6K12 1.024* 13.022 0.613 7.366 0.944 0.999
J9K6 0.9699* 10.684 0.487 5.436 0.544 0.537
J6K3 0.885* 7.819 0.187 5.416 0.339 0.103
J9K3 0.884* 8.005 0.187 5.416 0.331 0.103
J6K9 0.879%* 13.052 0.544 6.232 0.606 0.786

* Statistically significant at 5 % confidence interval

** Statistically significant at 10 % confidence interval

Table 4: Returns for best performing momentum strategies 2017-19 (arbitrage portfolio)

Portfolio ‘Winners-Losers NIFTY Sharpe Ratio
Returns | Std.Dev. | Returns ]S)::] Winner-Loser NIFTY
J6K6 1.226* 8.898 0.487 5.436 0.827 0.537
J6K 12 1.128%* 12.407 0.613 7.366 1.09 0.999
J6K9 1.001** 12.661 0.544 6.232 0.711 0.786

* Statistically significant at S % confidence interval

** Statistically significant at 10 % confidence interval
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same. The tables also provide details as to the outcomes had the investor adopted a passive
investment approach by buying into the NIFTY index and holding it for the period as specified by
the momentum strategy. Complete tables have been shown in the appendix at the end. Tables 1
and 2 provide a summary of the average returns and the accompanying risks that portfolios
comprised solely of winners and portfolios comprised exclusively of losers would have generated
for the same time horizon during the holding periods as dictated by the momentum strategies. It is
interesting to note that the benchmark NIFTY index gave better returns during the period marked
by a slowdown, from 2017-19, in comparison to the period from 2014-16, accompanied with lower
risk as is evident from the lower measures of standard deviation. On the other hand, we observe
that the performance of the winner portfolios, as measured by the Average Returns for each of the
momentum strategy, declined significantly during the slowdown years. Even though volatility for
the statistically significant momentum strategies was higher than volatility observed for the
broader index during the latter period of the study, it was much lower than the volatility observed
for successful momentum strategies during the period from 2014-2016. Tables 3 and 4 provide
details of the returns for successful momentum strategies for portfolios comprising solely of
winners and for the arbitrage portfolio from 2017 to 2019. The observations, as explained below,
are in stark contrast to the existing literature which has generally observed that during a crisis,
momentum returns tend to suffer, even crash altogether and volatility tends to increase
(Maheshwari & Dhankar, 2017).

Momentum Returns in the Indian Market During the Boom Years

We tested for momentum profitability amongst the hundred largest listed companies on the Indian
bourses by way of market capitalization. Our study yielded results that confirm the observations
of previous studies on momentum returns in the Indian stock market. Upon viewing the
performance results of all the 16 momentum strategies for the period from April 2014 to December
2016, it was found that 15 of the momentum strategies for a portfolio consisting solely of Winners
produced economically significant returns. Thus, it can be said that during the boom years, 15 out
of the 16 momentum strategies for the Winner portfolio outperformed the benchmark NIFTY index
both economically as well as statistically. The most profitable strategy, the J12K9, delivered an
average return of approximately 2.508 per cent per month. Surprisingly, even the Loser portfolios
performed better than the benchmark NIFTY index for most of the momentum strategies. A total
of 1lmomentum strategies produced economically significant returns, with eight momentum
strategies producing statistically significant returns in the five per cent confidence interval, while
three strategies produced statistically significant returns within the ten per cent confidence interval.
The best performing momentum strategy for the Loser portfolio also happens to be the J12K9,
which delivered an average return of approximately 2.27 per cent per month. However, the
Arbitrage portfolio, created by selling the losers and buying the winners, didn’t produce any
statistically significant results.

Momentum Returns During the Slowdown

In contrast to previous literature that found momentum returns to completely vanish during a crisis
(Maheshwari & Dhankar 2017), our study has found that certain momentum strategies still manage
to outperform the benchmark index from the period of 2017 till 2019.For the Winner portfolios,
even thoughl4 out of the 16momentum strategies managed to generate returns that were higher
than the benchmark index, only six of them generated statistically significant returns. It must be
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noted that unlike the previous three-year period, from 2014-2016, that was marked by broader
optimism about the future prospects of the nation and that saw all but two of the momentum
strategies deliver both economically and statistically significant returns, the subsequent three-year
period saw a considerable drop in average returns among all the momentum strategies. The most
successful strategy, the J6K6, gave an average return of 1.059 per cent per month. Unlike the so-
called boom years, the Loser portfolios gave negative returns for all sixteen of the momentum
strategies. However, the arbitrage portfolio did give statistically significant results for three
momentum strategies, namely the J6K6, J6K9 and the J6K 12 strategy.

DISCUSSION

The observations of the study, arrived at after combining the results from tables 1, 2, 3 and 4, are
surprisingly in disagreement with findings from previous momentum studies in the Indian stock
market, which have found momentum strategies to work extremely well except during periods of
financial crisis. Such studies have suggested that stock markets tend to have phases of momentum
crashes which become more pronounced during times of a financial crisis. Previous research, that
studied profitability of momentum strategies in the Indian stock market through the period of the
global financial crisis of 2007, found that momentum strategies gave negative returns during the
global financial meltdown caused by the sub-prime lending crisis in the US (Maheshwari &
Dhankar 2017). These findings were consistent with other studies like Chordia & Shivakumar
(2002). Non-significant negative returns were also observed by studies conducted across eight
different equity markets and asset classes, as well as during multiple time periods (Daniel et al
2013). Previous studies are of the consensus that momentum crashes can be attributed to market
volatility which tends to be high during periods of economic turmoil (Daniel et al, 2012). The poor
returns generated by momentum strategies during such times are ascribed to strong short-term
reversal effects instead of trend continuation. Our study finds momentum strategies that involve
buying past winners generate returns that are much higher than the broader markets during the
boom years, as evidenced by the results as summarized in table 1. However, the higher returns can
also be attributed as a premium that investors expect for taking on added risks. More interestingly,
we find that the Sharpe ratios for the statistically significant momentum strategies during the
Slowdown years to be comparable with those of the NIFTY Index, thereby implying that investors
have a hard time guessing how prices might move based on recent action during times of economic
instability, and thus stay away from picking or choosing particular stocks based on certain factors,
which in this case happens to be momentum. It can also be inferred that momentum profitability
cannot be completely attributed to added risks, as postulated by previous literature. This is because
even though the risk involved in the successful momentum strategies tends to still be higher than
the risk for the overall markets, the difference in returns is not as high as they were during the
Boom years.

Our study also finds that momentum profits, at least for the Blue-Chip companies, do not
completely crash during times of economic slowdowns and certain momentum strategies can still
yield significantly positive returns. However, our study finds this to be true only for a portfolio
comprising of previous winners. Thus, even though our results also provide significant arguments
in favor of a contrarian approach while chasing momentum profits during more optimistic times,
the same cannot be said for times of economic uncertainty. Moreover, momentum strategies for
portfolios constructed by buying recent winners and selling previous losers do not do so well
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during the boom years as the difference between the average excess returns for the two groups is
not as pronounced as it is during the slowdown period. This would imply that during times of
economic positivity, momentum tends to favorably influence stock returns irrespective of their
recent performances. One can infer that during times of high optimism, investors are more
adventurous and look for value, even if that involves buying stocks that have underperformed
recently. However, the approach tends to change during times of economic uncertainty, where
investors prefer to shield themselves from the vagaries of the stock market by selling past losers
and buying into the winners.

PRACTICAL IMPLICATIONS OF THE RESEARCH

It is observed that the portfolio formation period for the more successful momentum strategies is
similar during both the boom years as well as the slowdown years, which is found to be ranging
between six months to twelve months in duration. However, an interesting trend is observed as far
as the portfolio holding period is concerned. The holding periods for the Winner portfolios during
the pre-crisis period happen to be above six months for all but one of the top half of the best
performing momentum strategies, whereas the holding period for the Winners for four of the six
strategies that beat the benchmark index is found to be between three months to six months during
the slowdown years. Thus, as far as the portfolio formation period is concerned, the above
observations would seem to imply that investors, irrespective of market conditions, find great value
in stocks that have performed well over a relatively longer time horizon during the past one year.
Additionally, one can also infer that even though momentum profits can persist even during times
of economic turbulence, however, investors tend to hold portfolios based on most recent price
action (momentum) for lesser of a duration than they would have during times of economic
stability and growth.

As mentioned above, results from the study may lead one to conclude that during the so-called
boom years, when public sentiment is mostly optimistic, momentum profits must mostly be driven
by the long positions in the Winner portfolio. This can be inferred by the considerably higher
returns for all the momentum strategies which outperform the benchmark NIFTY index at
statistically significant levels. However, a contrarian approach cannot be written off completely,
as is apparent from the fact that a majority of momentum strategies that involved holding a
portfolio of past losers have also outperformed the index, both economically as well as statistically.
The same cannot be said for times when the economic conditions are in turmoil, as most of the
momentum strategies for winners do not produce statistically significant results and momentum
strategies for the Losers underperform the benchmark, with all yielding negative results. During
such times, one would be better off by selling the losers to buy into a portfolio of winners. The
results of this study suggest holding the Arbitrage portfolio for a period of 6 months for optimum
returns.

FUTURE SCOPE

We strongly believe that even though the findings of this study are useful, there will still be certain
limitations to our work. First and foremost, we fail to account for the trading costs. Since trading
would also involve brokerage, any adjustments made for transactions costs might lead to erosion
of momentum profits, although it is our belief that the effect would be negligible. Second, market
conditions, especially in India, have drastically changed since the financial crisis of 2007.
Technological advancements have led to an increased financial literacy, resulting in more and
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more people in the country to continue increasing their exposure to equity as an investment avenue.
Moreover, it also seems that governments the world over appear much too eager to adopt increased
measures of quantitative easing to ensure, among other things, that their stock markets do not tank.
Therefore, there could be a chance that a crisis similar to the one in 2007 might not have the same
effect now as it did back then. It is also important to note that systemic shocks to the economy on
account of domestic policy measures (like demonetization) usually have a lagging effect which
isn’t evident until after some time. This is unlike the Global Financial Crisis of 2007, which, even
though it was years in the making, just exploded all of a sudden and caused large scale
pandemonium across the globe, leading to a lot of selling pressure and thus causing price to drop
drastically. Therefore, it would be unfair to compare how momentum profits reacted during the
Sub-prime lending crisis of 2007 with the results momentum strategies gave during the economic
slowdown from 2017 to the end of 2019 on account of the differences in prevailing market
conditions at the time. We trust our study can definitely serve as a template for implementing
momentum strategies during future slowdowns. However, further research can definitely go a long
way to validate the practical implications of our findings. A comparison of momentum profitability
among the NIFTY 100 and NIFTY NEXT 100 during the same time duration as the one used in
this paper would be of some interest since it would provide evidence as to whether or not investors
place a special emphasis on companies that have a larger market cap within the broader universe
of LargeCap companies listed on the NSE, especially during times of economic slowdowns.
Further scope of research could also include using the aforementioned sets of companies and
comparing momentum returns since the lows of the March 2020 crash to identify any trends in
investor conduct during times of a market recovery. We firmly believe that such studies would go
a long way in furthering our understanding and knowledge of investor behavior in India.

CONCLUSION

There have been various market anomalies that are well detailed and have been studied widely in
the past. Among these, momentum is the strongest of these market anomalies and is widely used
in practice by the larger investment community. Simply put, the momentum strategy is one
wherein you buy the recent winners and look to profit off of the momentum effect. There are
numerous studies that show evidence regarding the presence of momentum effect not only in the
markets of the developed world but also in the emerging markets as well. However, previous
literature also proved that momentum effect ceases to exist during market turbulence. As a matter
of fact, studies conducted on the persistence of the momentum effect in the backdrop of the global
financial crisis have found momentum strategies to yield negative returns. As mentioned earlier,
most recent studies detailing the persistence of momentum profits use the global financial crisis of
2007 as a point of reference. However, we wanted to study whether the momentum effect showed
similar behavior if the economy experienced turbulence on account of domestic policy measures,
for a change; and the results throw up some interesting findings. We observe that some momentum
strategies wherein you buy previous winners continue to generate results that are both
economically as well as statistically significant. In addition, momentum strategies which involve
portfolios created out of selling previous losers and buying previous winners also give significant
returns during times of economic uncertainty. Such findings have an interesting implication for
the implementation of momentum strategies and support an investment approach based on
momentum even during times when economic conditions do not seem favorable, although
investors would be advised to have a shorter holding period. Moreover, since we only studied the
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hundred largest companies by way of market capitalization, it seems that this approach might not
work outside of the Blue-Chip stocks, although that would remain a matter of conjecture until it is
studied in greater detail.
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