The 6th International Conference on Economic Management and Green Development (ICEMGD 2022)
DOI: 10.54254/2754-1169/3/2022800

Implication of Momentum Crash in Covid-19

Haoyu Zhou'?"

1Beijing Normal University - Hong Kong Baptist University United International College, China
a. Incs@springer.com
*corresponding author

Abstract: This article seeks to investigate momentum strategy from January 2001 to June
2021 and establishes three types of consequences of momentum collapse triggered by covid-
19. I demonstrate the validity of three types of implication, which are narrowing the window
of positive return for momentum strategies, widening the average return gap between past
winners and losers, and diminishing profit in the WML portfolio (winner minus loser) over
time. Finally, I do further research in both the covid-19 and normal periods, and find that
past winners and losers are more vulnerable to momentum crashes, as evidenced by a big
reversal of return.
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1. Introduction

One of the most prevalent characteristics of today's financial sector is momentum strategy. The prin-
ciple of market efficiency, which states that stock prices will efficiently represent market information
specified by Fama, lies at the heart of the momentum approach[1]. Bondt and Thaler claim that mo-
mentum is caused by market overreaction[2]. Moment strategy, according to Jegadeesh and Titman,
is ascribed as influence of delayed pricing response and other firm-specific information [3]. Chan
observed that post-formation return drift should be attributed to market underreaction theory since it
is compatible with a market slowly responding to news in earlier price movement. [4]. Contrary to
these classic literatures assuming that investors are rational, Bodie, Kane, and Marcus argue that in-
vestor irrationality and arbitrage constraints are to blame for the prevalence and persistence of stock
mispricing, generating anomalies for efficient market theory[5].

Bondt and Thaler are the first to show that the future return of a past loser will eventually equal
that of a past winner, resulting in a considerable abnormal return[2]. However, this phenomenon only
happens in January. Jegadeesh also shows future return is predictable, caused by inefficient market
or systematic changes [3]. Jegadeesh and Titman go on to show that a momentum strategy may be
used by investors to generate a profit over a 3- to 12-month holding period by purchasing the winners
and selling the losers[3]. According to Chan, a stock’s past 6 months return might have predictive
power for future returns[4]. Such power can persist for six months throughout the time period from
1993 to 2001, which is similar with Jegadeesh and Titman's[3]. In comparison to other momentum
methods, Thejll observe that building a portfolio based on the past 6 months return and keeping it for
the next 3 months period produces the greatest profit[6].

In various nations and locations, the momentum strategy has been proven to exist. In the United
Kingdom, Liu et al. document a momentum effect [7]. G-7 countries, according to Bacmannn et al.,
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have a momentum. Similarly, evidence of the presence of momentum can be seen in Europe , Spain,
and Australia[8-11]. However, a momentum crash occurs leading to a negative return of momentum
strategy occurs during the recovery phase after a significant drop, as found by Daniel and Moskowitz
[12].

My study, extending the analysis of Jegadeesh and Titman's, tries to address two key issues[3].
First, determining if the momentum approach is still viable over the long term from 2001 to 2021,
despite two major financial market risks. Second, investigating the implications of a momentum crash
occurring when the stock market had a severe drop and then rebounded due to the disease, covid -19.
The following sections make up the remainder of this paper's content: Section 2 focuses on portfolio
construction and discusses data and technique. Section 3 examines the validity of the momentum
approach from 2001 to 2021 in order to determine the consequences of the momentum collapse. Sec-
tion 4 specifies the technique for proving the implication stated in the preceding section. Section 5
delves deeper into the findings offered in 12 industries and the market. This report concludes with
speculation on observations, then suggests topics for research in future.

2.  Sample and Methodology

All stocks on the NYSE, Amex, and NASDAQ are taken into account. Using data from the CRSP, |
construct monthly results. The sample period for testing the momentum strategy is from Jan 2001 to

June 2021. Following Chan's methods, | calculated the past 6-month return as Ret,, = j?=0 %,
j—1
where p; is announced as the stock price p at month j[4]. The past 3-month return is computed as
Ret,, = ¥3_ 2Pt
p3 J=0T

To compute future returns, | use the portfolio sorting approach. All equities are evaluated and
grouped into 10 portfolios and rebalance 10 portfolios at each month based on the past 6 month or
past 3 month return. Portfolio 10 is top decile portfolio, representing 10% of the highest performing
enterprises in the past 6 or 3 months. Portfolio 1 which is lowest decile portfolio, having 10% of the
poorest performers. Dougwaggle et al. show firms with more market equity are positively connected
with higher levels of momentum and higher rank[13]. Brennan et al., show that market equity and the
speed with which prices adjust to new information are strongly correlated[14]. In rating firms, | use
a value-weighted technique using market equity as value, which is calculated by multiplying the num-
ber of outstanding stocks and corresponding stock prices, to control associated bias at each time port-
folio construction. In addition, to eliminate relevant bias, | excluded all financial organizations from
my sample.

3. Examine validity of momentum strategy
3.1. Examine momentum strategy from 2001 to 2021

Chan shows that the future return drift is economically significant and lasts at least six months.
Jegadeesh and Titman consistently report that the anomalous return persists for 3 to 12 months [3].
My findings also show that the anomalous return could last for 6 to 12 months from January 2001 to
June 2021. Table I Panel | show the negative WML return (-20%) of portfolio ranked without value-
weighted, occurs at future 12 months, representing return of past loser outperforms past winner by
20%. Such occurrence time for negative WML return is also reported in Table | Panel Il, whose
portfolio is ranked with value-weighted based on market equity. As a result, regardless of whether
value weighting is used in portfolio formation, return of the past loser is larger than that of the past
winner in the future 12 months.
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Past 6-month return of past winners in Table | Panel | and Table I Panel 11 is 185% and 106%.
Such 79% divergence indicates that the size of firms has an influence on portfolio construction. Fur-
thermore, the difference of return over a future 36-month timeframe is 39% also support this assump-
tion

3.2. Identify implication of momentum crashes

By comparing the results in Table | Panel Il and Table | Panel 111, | want to see if there is a powerful
momentum crash impacting the success of momentum strategy from 2001 to 2021. Daniel and Mos-
kowitz reveal a momentum crash occurs when the market has a sudden drop following a period of
market recovering or when the market experiences a period of high volatility following a panic con-
dition[12]. Between 2001 and 2021, there are two notable drops. One happens from July 2007 to
February 2009, when the financial crisis began, and the other begins in January 2020, when the covid-
19 pandemic spread. They both point to a prominent momentum crash. From February 2009 to Au-
gust 2011, the precipitous drop and recovery degree of the Financial Crisis were roughly 50% and
65%, as measured by the S&P500 index. According to Do et al., the start and end points of the finan-
cial crisis should be 2007 July and 2011 August, respectively[15]. As a result, the time period span-
ning 2007 July to 2011 August, as well as the time period spanning 2020 January to 2021 June, are
removed from the sample time horizon referred as the normal period in Table | Panel I1I.

The pattern of past winners return outnumbering past losers return in Table I Panel 111 will continue
for the future 12 months. It is 6 months longer than the trend in Table | Panel Il. Then WML portfolio
return in past 6 months (141%) in Panel 111 is 12% lower than in Panel Il. This shows a momentum
crash caused not only shortens the window of opportunity for momentum strategies to generate pos-
itive returns by 3 months, but also increases the difference in return between winners and losers in
the average over the entire time sample. Furthermore, when comparing the future 6, 12, 24, and 36-
month of the WML portfolio return in Table I Panels 1l and Table | Panel 111, a decrement of 6%,
12.5%, 13.5%, and 11.7% is created, respectively, due to two large momentum crashes. Finally, |
propose three types of momentum crash implications for momentum strategy: (1) dwindling the prof-
itable time period of WML portfolio, (2) increasing the average return discrepancy between winner
and loser, and (3) shrinking profit generated by buying winner and selling loser strategy in the future
several months.

4.  Verify validity of three implication

Section 4 confirms three types of momentum crash implications using the discussion in section 3.2,
by comparing result between covid-19 and normal periods.

Every crisis has a winner and a loser. The covid-19, as the most severe crisis in recent years, struck
certain businesses badly, such as Air transportation and Mining. All industries, save Finance and
Insurance, had a negative percent change in industry real gross production in 2020 Q2 according to
US Bureau of Economic Analysis data (second quarter).

Momentum crashes that precede negative returns can be observed since they occur in panic situa-
tions. It results in a quick market decline followed by market recoveries or significant market volatil-
ity, as Daniel and Moskowitz have observed[12]. According to Jegadeesh et al., during the recovery
phase of the market collapse, such as 1932 July of the Great Depression, negative returns of -40% of
a 6-month portfolio were reported, following a 43% rebound degree of the index [3]. Daniel and
Moskowitz add to this theory by observing that while the market index rose by 82% and 32% in the
first two months of 1932 and the first three months of 2009, the return of the bottom decile increased
by 232% and 163%, respectively[12]. Similarly, a 66% increase occurs in March 2020, following a
20% drop in the S&P500 index during the preceding three months, completing the trigger criteria for
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a momentum crash. According to my prior data, | believe momentum strategy is still viable through-
out the Covid-19 period. However, a momentum crash will reduce both lucrative time periods and
WML portfolio profits by increasing the average return gap between past winners and losers. Further
analysis is performed in Table Il and Table 111 to see if these three types of implications of momentum
crash caused by epidemic spreading are still prominent during the covid-19 timeframe.

Table 11 Panel | presents a value-weighted portfolio for equities from 2020 Jan to 2021 June. The
identical method established in Section 2 is duplicated in Table Il Panel Il, as Moskowitz and
Grinblatt provide evidence supporting strong industrial momentum [16]. SIC code is used to catego-
rize industry. Also, | add two more sectors to my analytic scope: Air transportation and Health ser-
vices, in addition to the 10 initial industries to increase the size of my sample. Table Il has the same
tests, with the exception of the time period from 2007 July to 2011 August and from 2020 January to
2021 June, which includes two seeming plummets and recoveries that result in the current momentum
crash. Instead of using past 6-month return as the standard for assigning stocks, I utilize past 3-month
returns to prevent the influence of a limited sample size based on a very short time period (18 months)
from Covid-19 outbroken,

4.1. First implication

First, | test the hypothesis that momentum crashes will reduce the time it takes for a momentum
strategy to deliver a positive return. When comparing the data in Table 1l Panel | and Table 111 Panel
I, the first time a negative return of the WML portfolio shows in the covid-19 period is in the future
12 months, as seen in Table 11 Panel I. Simultaneously, the WML portfolio's return in Table I11 Panel
I remains positive. To help comprehend the reasoning, Table 111 Panel I illustrates a 48 percent in-
crease in past losers from the past three months to the future twelve months, but Table Il Panel 1
shows a 170% increase in past loser return. Meanwhile, the return of past winners in Table Il shows
a major reversal of 69% in future three months and a recovery of 24%, 27%, and 14 % in future six,
nine, and twelve months, respectively. Table I1I, on the other hand, shows a very slight reversal of
past winners, with 45%, -1%, 6%, and 5% in future 3, 6, 9, and 12 months. During the covid-19 era,
aggressive performance of the lowest decile and top decile portfolios shows.

Result of case studies in Table Il Panel Il, show that the return of the WML portfolio for all
industries is positive beyond the future 12 months. But in Table 1l Panel Il, the past winner of 8
industries outperforms the past loser continuing until the future 12 months (Agriculture&For-
estry&Fishing, Air transportation, Manufacturing, Transport, Utility, Retail trade, Public administrate
and Healthy service). In these 8 industries, Outperformance in two sectors (Agriculture&For-
estry& Fishing, and Air transportation) is expected to end around the future six months. And the pos-
itive return on the WML portfolio of Healthy services industry is expected to end in the future three
months. Past losers return in most industries in Table Il Panel Il get a huge increase above 100% in
the future 12 months with the exception of Utility (85%). And increment in both Healthy service
(327%) and Mining (352%) exceed 300%. Because of the substantial degree increase, the loser's
return is virtually approaching that of the winner in future months, with the exception of Air trans-
portation. Although the negative return for the WML portfolio of this exception does not materialize
in the future 12 months, there is still some specific evidence that the winner's return will eventually
catch up to the loser's return in the next 15 months or longer.

In conclusion, past winners outperform past losers in the covid-19 era is likewise temporary. Such
performance linked with momentum crash is more transient than performance without that.
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4.2. Second implication

| test the validity of my second proposition, that a momentum crash will accentuate the difference in
average return between winners and losers. According to Waldkirch, small businesses are more likely
to close as a result of pandemic spread than large businesses[17]. Hassan et al. represents firms with
past epidemic experience such as SARS and H1N1, are related with less unfavorable implications,
being equal to senior companies incur less loss than younger companies [18-24]. As a result, one may
expect the average return of the winner holding above advantages to prevent the virus impact to be
significantly higher than that of the loser in the Covid-19. | use the past 3 month return of the WML
portfolio as a reference to measure average discrepancy throughout each sample time in Table Il and
Table I11. The WML portfolio's past three-month return in the eight industries in Table 1l Panel I1 is
higher past three-month return in Table Il Panel Il (Mining, Manufacturing, Utility, Services,
Wholesale trade, Retail trade, Public administrate and Healthy service).

In this situation, | believe the meaning of a momentum crash is less substantial; there is one ra-
tionale for this, since there are interesting reactions of various industries to the epidemic. The most
common concern about the emergence of covid -19 is "social distance,” which has been linked to
reduced needs by both Hassan et al. and Waldkirch[17,18]. According to Waldkirch[17], labor short-
ages, disturbances in the supply chain, particularly multinational supply chains, create dramatically
declining sales quantities. Original materials, particularly sale exporting, are mainly responsible for
the return reduction. Unfortunately, industries that rely on multinational corporations to provide ser-
vices or produce goods, such as transportation, as well as labor-intensive industries such as construc-
tion, would be constantly vulnerable to global governments' lockdown policies and the resulting un-
stable economic situation.

As a result, being exposed to the pandemic will reduce the distinction of return reduction across
enterprises belonging to the same industry that contains the aforementioned characteristics.

4.3. Third implication

I will prove the third assumption that momentum crash will decrease WML portfolio return in future
several months. WML portfolio through future three and six months in Table 11 Panel I is larger about
2.6% (34.4%-31.8%) and 0.7% (33.1%-32.4%) than that in Table Ill Panel I. Then negative return
difference occurs, -16% (9.8%-26.2%) and -54% (-33.7%-21.1%) in future 9 months and 12 months.
Next, | consider situation in each industry. For most industries, the trend of past winners outperform-
ing past losers will terminate over the future12 months in the covid-19 timeframe. It is consistent with
the findings in Section 3.2. As aresult, in Tables Il and 11, I will use the return of the WML portfolio
over the future three, six, and nine months as an index demonstrating the capacity of the momentum
approach to produce a profit.

I look at the profitability of momentum strategies in several industries during the next few months.
To begin, Table 111 Panel 11 shows that WML return of five industries (Agriculture& Forestry& Fish-
ing, Construction, Transportation, Utility, and Air transportation) are greater than those in Table 11
Panel Il for future three-month returns. The number of industries with a greater future 6-month return
in Table 111 rises to 6 (with the addition of Service to the preceding manual) and reaches 9 for future
9 month returns (adding Retail trade, Wholesale and Healthy service into the previous manual). As
a result, such a tendency is increasing as holding time passes. So, it is possible to get a higher return
in the very beginning of future months of a certain industry in covid-19 period than that in the normal
period.

For one particular business, Mining, the covid-19 period delivers higher return than the normal
period in all subsequent months, contradicting my earlier premise. As a result, one interpretation may
be that strong recovery from pandemic affection in the coming 12 months will be large enough to
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offset the effect of the dramatic drop in the first two months of 2020. According to data collected by
the United States Bureau of Economic Analysis, price indexes for gross output percent change from
the previous period for the Mining industry in 2020 Q3 (third quarter), Q4 and 2021 Q1, Q2 are
positive, as 98.5 percent, 41.3 percent, 80.6 percent, and 19.7 percent, respectively. However, 2020
Q1 and Q2 experience decrements of -34.3 percent and -61.7 percent. In keeping with earlier obser-
vations, the S&P Metals & Mining Select Industry Index drops by half from 1485 to 735 from 2020
January 2 to 2020 May 18, then climbs by 231.4 percent to a new high of 2436 on June 1, 2021.
Finally, | believe that a momentum crash will drastically reduce the return on a portfolio con-
structed by buying winners and selling losers only in the long run. In the short run, such an assumption
may be reversed, implying that the return of the WML portfolio might yield a higher return during
the crisis time. Contrary to the preceding premise, such an effect is not efficient over all time horizons.

5. Further evidence for previous propositions

| continue my investigation for determining how the past winners return and losers return change for

all 12 industries. Future 3-month return of stocks in portfolio 10 is approximately half of the return
in the past 3-month period in the Covid-19 timeframe. Table 11 Panel Il demonstrates that 9 industries
fulfill this notion with a 10% range skew. The future 3-month return of the past winner in the other
three industries (Manufacturing, Utility, and Healthy service) approaches around 30% of the past 3-
month return.

In section 3.1, it is stated for past losers in all 12 industries that during the covid-19 period, a
significant increase above 100 percent over the future 12 months is reflected in 11 industries and the
market, except Utility. Among the 11 industries, two (Mining and Healthy service) are witnessing
increases in excess of 300 percent, which is compounded by a pronounced momentum crash. The
rapid recovery of these two industries may have contributed to this phenomenon. According to the
U.S. Bureau of Economic Analysis, change from the previous period of real GDP in 2020 Q3 of the
Healthy service is 67.4 percent, and the development scenario of mining is mentioned in Section 4.3.

The return of past losers in four industries (Mining, Construction, Transportation, and Healthy
service) increase a relatively high level, nearly 70% from past 3 month to future 12 month in Table
111 Panel I11. Such significant increment of return should only be caused by momentum crash. One
explanation for that is, from 2001 to 2021, fewer noticeable momentum collapses, such as SARS
H1N1 and Ebola, were noticed instead of covid-19 and Financial crisis. Because of their high labor
intensity, Mining and Construction may be harmed. The approach of keeping borders closed to avoid
pandemic transmission will also restrict cross-border travel. And tackling serious public health issues
will put a lot of pressure on the Healthy service industry. These disadvantages for four industries will
result in a sharp drop in the stock market over a short period of time, which is a required trigger for a
momentum collapse. Momentum crash could result in a significant increase in past losers return ,
which is consistent with previous analysis.

Such observational data might be used to support the shortening window of implication caused by
momentum crash, because return of past winner and past loser experience big reversal, allowing them
to draw near to each other.

6. Conclusion

My findings demonstrate statistically significant momentum from 2001 to 2021, and they provide a
detailed understanding of the implications of momentum crashes for momentum strategy. To forecast
future returns, 1 employ the portfolio sorting method. I present additional evidence showing the loser
benefits significantly more in the covid -19 period than in the usual period, while the winner suffers
an almost 50% negative reversal in the following several months. Both of the aforementioned
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characteristics are related to the "short life" of momentum strategies that produce positive returns. As
a result, it is obvious that future returns are predictable based on previous returns in many businesses,
whether in a normal or crisis era. These findings should be considered robust because they are con-
sistent with one another when comparing the covid-19 era to the regular time period using 13 in-
stances analysis.

The main constraint of my research is the small sample size, which is limited by the short time
span of 18 months beginning with the emergence of covid-19. The pandemic is affecting several
industries, with no evidence of covid-19 elimination. Future research on this topic could confirm my
findings based on a larger sample size over a longer time span.
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Appendix

Table I illustrates the performance of ten portfolios comprised of stocks in CPRP traded on the NYSE,
Amex, and NASDAQ. Ten portfolios are created and rated in ascending order based on the past six
months' returns. Portfolio 10 (winner) has the best performing stocks during the portfolio creation
period, while Portfolio 1(loser) contains the worst performing stocks. The WML (winner minus loser)
displays the return of a portfolio comprised of a longing winner (portfolio 10) and a shorting loser
(portfolio 1). After each portfolio construction, future 6,12,24,36-month returns are computed (omit-
ting all financial companies). Panel | shows the past 6 months and future 6 months, 12 months, 24
months, and 36 months return of a 1-10 portfolio WML portfolio evaluated without value weight
based on market equity for the market from January 2001 to June 2021. Panel Il shows the past six
months and future six, twelve, twenty-four, and thirty-six-month returns of the 1-10 portfolio and the
WML portfolio sorted by value weighted market equity from January 2001 to June 2021 for the mar-
ket. Panel Il illustrates the past six months and future six, twelve, twenty-four, and thirty-six months
return of the 1-10 portfolio and the WML portfolio with value-weighted based on market equity from
2001 January to 2007 July, as well as another period from 2011 August to 2020 January (deleting
period of financial crisis and covid-19) for the market.

Table Il illustrates the performance of ten portfolios comprised of stocks in CPRP traded on the
NYSE, Amex, and NASDAQ. Ten portfolios are created and rated in ascending order based on the
past three months' returns. Portfolio 10 (winner) has the best performing stocks, while Portfolio 1
(loser) contains the worst performing stocks. The WML (winner minus loser) displays the return of a
portfolio comprised of a longing winner (portfolio 10) and a shorting loser (portfolio 1). After each
portfolio construction, future 3,6,9,12-month returns are computed. All portfolio is value weighted
ranked on the market equity at the end of each month. Panel | represents the market's past three
months, as well as future three, six, nine, and twelve-month returns of 1-10 and WML portfolios
(omitting all financial companies). Panel Il applies the aforesaid measure in 12 industries, classified
by SIC code.

Table 111 illustrates the performance of ten portfolios comprised of stocks in CPRP traded on the
NYSE, Amex, and NASDAQ. Ten portfolios are created and rated in ascending order based on the
past three months' returns. Portfolio 10 (winner) has the best performing stocks, while Portfolio 1
(loser) contains the worst performing stocks. The WML (winner minus loser) displays the return of a
portfolio comprised of a longing winner (portfolio 10) and a shorting loser (portfolio 1). After each
portfolio construction, future 3,6,9,12-month returns are computed. All portfolio is value weighted
ranked on the market equity at the end of each month. Panel | represents the market's past three
months, as well as future three, six, nine, and twelve-month returns of 1-10 and WML portfolios
(omitting all financial companies). Panel 1l applies the aforesaid measure in 12 industries, classified
by SIC code.
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Table 1. Return of portfolio ranked by prior six-month return.

portfolio |

1

2

3

4

5 6

7

8

9

10

WML

Panel |

Past 6-
month re-
turn
Future 6-
month re-
turn
Future
12-month
return
Future
24-month
return
Future
36-month
return

0.491

0.297
0.690
1.132

1.304

0.266

0.099
0.250
0.482

0.589

0.158

0.078
0.187
0.367

0.503

0.079

0.078
0.169
0.310

0.440

0.010 0.056
0.087 0.086
0.154 0.157

0.287 0.290

0.404 0.399

0.128

0.100

0.161

0.285

0.394

0.221

0.114

0.174

0.294

0.416

0.376

0.149

0.213

0.337

0.471

1.859

0.443

0.484

0.636

0.739

2.350

0.149

0.206
0.494

0.565

Panel 11

Past 6-
month re-
turn
Future 6-
month re-
turn
Future
12-month
return
Future
24-month
return
Future
36-month
return

0.471

0.053
0.228
0.442

0.550

0.259

0.021
0.087
0.199

0.281

0.155

0.033
0.064
0.153

0.257

0.077

0.027
0.073
0.161

0.209

0.010 0.056
0.044 0.048
0.084 0.116

0.155 0.231

0.241 0.314

0.128

0.060

0.101

0.185

0.261

0.219

0.079

0.126

0.216

0.306

0.364

0.092

0.127

0.200

0.272

1.062

0.175

0.191

0.283

0.373

1.534

0.121

0.037
0.159

0.177

Panel 111

Past 6-
month re-
turn
Future 6-
month re-
turn
Future
12-month
return
Future
24-month
return

0.483

0.007
0.147

0.394

0.267

0.014

0.053

0.181

0.161

0.023
0.072

0.164

0.082

0.032
0.094

0.223

0015 0.050
0.053 0.053

0.107 0.105

0.206 0.203

0.121

0.063

0.104

0.225

0.209

0.075

0.104

0.196

0.349

0.098

0.127

0.229

0.931

0.192

0.235

0.370

1.145
0.185

0.088

0.024
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Table 1. (continued).

Future
36-month | 0.504 0.329 0.244 0.314 0.278 0.267 0.316 0.297 0.299 0.444

0.059

return
Table 2: Return of portfolio ranked by prior three-month return in covid-19 period.
Portfolio | 1 2 3 4 5 6 7 8 9 10 [ wML
Panel |
Past 3- i ) i
motrl;trr;]re- 0328 0.140 0.061 0.003 0.061 0.118 0.186 0.272 0.420 1.079 | 1.407
Future 3-

month re- | 0.046 0.065 0.059 0.094 0.156 0.105 0.120 0.167 0.224 0.390 | 0.344
turn

Future 6-
monthre- | 0.290 0.245 0.169 0.191 0.277 0.193 0.233 0.367 0.362 0.622 | 0.331
turn

Future 9-
month re- | 0.794 0.487 0.377 0.352 0.469 0.312 0.328 0.540 0.450 0.892 | 0.098
turn

Future
12-month | 1.373 0.903 0.634 0.643 0.765 0.449 0.509 0.614 0.815 1.037

0.337
return

Panel 11
Agriculture & Forestry & Fishing (SIC:01-09)

Past 3-
month re-
turn

0169 0076 0.031 0.002 0.047 0.085 0.139 0.236 0.363 0.409 | 0.578

Future 3-
monthre- | 0.091 0.029 0.001 0.104 0.043 0.107 0.146 0.168 0.191 0.202 | 0.111
turn

Future 6-
monthre- | 0.268 0.056 0.101 0.124 0.143 0.347 0.250 0.415 0.247 0.445| 0.177
turn
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Table 2: (continued).

Fu-

ture .
0- 094 0.10 0.24 053 028 029 0.34

mont 5 4 7 0.142 0.222 0.679 5 3 5 4 0.60
h re-

turn

Fu-
ture .
12- 1.35 0.28 0.15 0.34 08 0.20 0.16 0.86

mont 1 2 0.285 9 1 0.415 24 7 2 4 0.45
h re-

turn

Mining (SIC:10-14)

Past

mont | 030 0.14 -0.050 0.03 0.11 0.207 0.3 043 0.68 3.80 | 4.10
6 1 00 1 6 8 8
h re- 0 6

turn
Fu-
ture
3- 0.27 0.22 0.15 0.29 0.2 028 0.78 154 | 1.27
mont 1 3 0.155 4 8 0.220 56 4 9 3 1
h re-
turn
Fu-
ture
6- 0.77 0.55 0.44 0.62 0.6 057 128 283 | 2.06
mont 2 5 0.430 1 5 0.764 26 5 4 7 4
h re-
turn
Fu-
ture
9- 2.28 1.77 0.90 1.01 1.0 084 121 6.39 | 4.10
mont | 7 7 0.886 3 o N 5 3 2 3| s
h re-
turn
Fu-
ture
12- | 3.22 1.47 146 1.22 14 146 152 7.49 | 4.26
mont 8 2 1.668 3 8 1.344 70 5 1 1 2
h re-

turn
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Table 2: (continued).

Construction (SI1C:15-17)

Past 3- 0.76
month |-0.147 -0.024 0024 0087 0130 0185 0236 0291 0383 0614 |
return
Future
3 10105 0200 0134 0237 0188 0.189 0255 0243 0303 0345 | 924
month 0
return
Future
mgr‘]th 0.435 0516 0348 0554 0431 0423 0420 0423 0545 0521 o.gs
return
Future
% | 0673 0873 0677 0773 0650 0596 0549 0588 0949 0926 | 92°
month 3
return
Future | 1.335 1478 1197 1212 1.084 00946 1.046 1082 0092 1.526 | 0.19
12- 1
month
return

Manufacturing (S1C:20-39)

Past 3- | -0.312 -0.112 -0.040 0.019 0.071 0.120 0.178 0.257 0.371 1913 | 2.22
month 6
return

Future | -0.018 0.067 0.084 0.095 0.103 0.156 0.158 0.152 0.185 0.733 | 0.75

3- 1
month
return
Future | 0.094 0.170 0.217 0.223 0.228 0.285 0.322 0.288 0.307 1.026 | 0.93
6- 2
month
return
Future | 0.597 0.381 0.400 0.377 0.392 0504 0516 0.389 0.393 1.176 | 0.57
9- 9
month
return
Future i
12- 0.73

1.674 0.657 0.511 0.577 0.523 0.621 0.602 0523 1.426 | 0.24
month 2 9
return
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Table 2: (continued).

Transportation (SIC:40-42 & 44-45)

Past 3-
month
return

Future
3_
month
return

Future
6_
month
return

Future
O-
month
return

Future
12-
month
return

-0.218

0.058

0.226

0.501

0.796

0.090

0.105

0.261

0.515

0.964

0029 0.032 0.076 0.136 0.189 0.258
0.010 0.110 0.142 0.139 0.228 0.157
0.226 0.285 0.358 0.266 0.369 0.343

0.451 0.544 0.495 0.516 0.382 0.552

0.950 0.839 0.642 0.828 0.783 0.656

0.368

0.286

0.441

0.634

1.097

0.618

0.250

0.337

0.570

0.634

0.835

0.192

0.112

0.069

0.162

Public Utilities (SIC:43&46-49)

Past 3-
month
return

Future
3-
month
return

Future
6-
month
return

Future
O-
month
return

Future
12-
month
return

0.284

0.035

0.217

0.497

0.576

0.105

0.044

0.129

0.278

0.386

-0.051 § 0.024 0.063 0.110 0.170

0.014

0.044 0.065 0.053 0.059 0.079 0.190

0.121 0.099 0.151 0.118 0.075 0.181

0.314 0.120 0.332 0.125 0.108 0.298

0.556 0.124 0.227 0.207 0.214 0.327

0.275

0.149

0.362

0.380

0.605

0.612

0.185

0.311

0.596

0.526

0.896

0.150

0.094

0.099

0.050
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Table 2: (continued).

Wholesale Trade (SIC:50-51)

Past 3-

- - 012 0.19 0.26
month 0.195 0.081 -0.011 0.042 0.082 9 9 , 0384 1026 1.221
return
Future
3 10127 0100 0166 0120 0105 o4 015 014 4554 4465 0.338
month 0 2 2
return
Future
6- 0345 0321 0294 0302 0208 022 029 024 4 /1q 4696| 0350
month 4 9 1
return
Future
% 10628 0534 0490 0677 0374 020 043 047 543 4830 0202
month 0 6 7
return
Future
12- 1.09 058 064 0.82 1.36
month | 1:187 0.869 0540 , 0637 0632 5 A p 0.178
return

Retail Trade (SIC:52-59)

Past 3-
month - - 0.04 024 035 052 150
return | 0.228 0.094 0017 g 0102 0173 9 3 5 1.179
Future
3- 0.16 025 024 037 0.76
month | 0-109 0.097  0.158 o 0153 0119 "9 9 5 5 0.653
return
Future
6- 0.35 041 047 076 1.38
month | 0816 0.338  0.397 . 0282 0228 5 9 3 0.568
return
Future
9- 0.54 1.17 061 091 1.80
month | 1.647 0.644 0.715 5 476  0.438 5 Z 1 4 0.157
return
Future
12- 1.13 1.70 0.63 091 1.99
month | 2770 1.355  1.355 5~ 0809 0.658 0 Z p 5 -0.771
return

Services (SI1C:70-89)
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Table 2: (continued).

Past 3-
month
return

Future
3-
month
return

Future
6-
month
return

Future
O-
month
return

0.259

0.286

0.608

0.981

0.123

0.052

0.208

0.418

-0.052

0.093

0.0.246

0.436

0.005 0.067 0..122

0.085 0.116 0.135

0.205 0.187 0.225

0.442 423 0.411

0.190

0.128

0.222

0.349

0.273

0.160

0.293

0.430

0.409

0.180

0.291

0.522

1.309

0.774

0.846

1.027

1.567

0.488

0.238

0.046

Future
12-
month
return

1.126

0.748

0.698

0.819 0.686 0.601

0.490

0.654

0.818

1.325

0.199

Public Administration (SIC:91-99)

Past 3-
month
return

Future
3-
month
return

Future
6-
month
return

Future
9-
month
return

Future
12-
month
return

0.378

0.032

0.249

0.998

2.557

0.191

0.098

0.241

0.511

0.690

-0.101

0.041

0.279

0.522

0.856

0.032

0.129 0.099 0.132

0.266 0.245 0.377

0.643 0.456 0.726

0.807 0.820 0.914

0.211

0.372

0.672

0.731

0.034 0.107 0.159 0.302

0.249

0.441

0.560

0.566

0.498

0.261

0.431

0.638

0.749

2.691

1.354

1.886

1.578

1.869

3.070

1.322

1.636

0.580

-0.688
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Table 3. Return of portfolio ranked by prior three-month return in normal period

Port-
folio

1

2 3 4 5 6 7 8

9

10

WML

Panel |

Past 3-
month
return

Future
3_
month
return

Future
6_
month
return

Future
O-
month
return

Future
12-
month
return

-0.377

-0.094

-0.048

0.042

0.109

-0.115 0.013 0.031 0.179 0.137

0.195 0.060

0.047 -0.012 0.000 0.010 0.023 0.040 0.058

0.020 0.036 0.021 0.048 0.047 0.064 0.074

0.003 0.056 0.049 0.067 0.061 0.087 0.097

0.028 0.082 0.073 0.084 0.089 0.105 0.124

0.233

0.092

0.101

0.121

0.147

0.678

0.224

0.276

0304

0.320

1.026

0.318

0.324

0.262

0.211

Panel 11
Agriculture & Forestry & Fishing (SIC:01-09)

Past 3-
month
return

Future
3-
month
return

Future
6-
month
return

Future
9-
month
return

-0.257

-0.079

-0.017

0.000

0.105 -0.043 0015 0.027 0.059 0.111 0.157

0.011 -0.013 0.022 0.039 0.031 0.083 0.056

0.007 0.031 0.077 0.055 0.056 0.116 0.102

0.050 0.064 0.114 0.090 0.095 0.178 0.107

0.296

0.124

0.187

0.258

3.582

1.414

1.634

1.734

3.839

1.494

1.651

1.734
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Table 3: (continued).

Future
12-
month
return

0.043

0.075

0.087

0.153 0.179 0.145 0.204

0.177

0.276

1.847

1.804

Mining (SIC:10-14)

Past 3-
month
return

Future
3_
month
return

Future
6-
month
return

Future
O-
month
return

Future
12-
month
return

-0.399

0.1223

0.085

0.175

0.269

0.213

0.058

0.041

0.016

0.078

-0.137

-0.051

-0.047

-0.011

0.034

0.081 0032 02015 0066

0.002 0005 0-039 0033

0.007 0.006 0.068 0.027

0.028 0.037 0.062 0.051

0.065 0.063 0.081 0.062

0.129

0.051

0.071

0.077

0.065

0.227

0.233

0.783

0.184

0.194

1.399

0.604

0.514

0.630

0.765

1.798

0.727

0.429

0.454

0.496

Construction (SI1C:15-17)

Past 3-
month
return

Future
3-
month
return

Future
6-
month
return

Future
9-
month
return

-0.290

-0.058

0.067

0.117

0.148

0.021

0.015

0.069

-0.086

-0.005

-0.047

0.088

0.037 0.003 0.044 0.093
0.019 0.037 0.081 0.064

0.053 0.077 0.141 0.086

0.102 0.108 0.178 0.130

0.148

0.096

0.134

0.192

0.221

0.071

0.114

0.188

0.735

0.235

0.275

0.385

1.025

0.294

0.208

0.267
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Table 3: (continued).

Future
12-
month
return

0.278 0.107 0.152 0.154 0.165 0.194 0.169 0.228 0.205 0.435 | 0.158

Manufacturing (S1C:20-39)

Past 3-
month | -0.367
return

-0.110 0.079 0.137 0.229 0.640 | 1.007

0.185 0.057 0.012 0.031

Future

3- -
month -0.088 0.021

return

-0.015 0.003 0.021 0.028 0.038 0.067 0.084 0.334 | 0.422

Future

6- -
month -0.059 0.005

return

0.006 0.024 0.047 0.043 0.066 0.092 0.108 .0390 | 0.449

Future
O-
month
return

0.001 0.037 0.033 0.055 0.060 0.067 0.093 0.122 0.125 0.403 | 0.401

Future
12-
month
return

0.087 0.068 0.057 0.079 0.085 0.089 0.104 0.133 0.146 0.417|0.330

Transportation (SIC:40-42 & 44-45)

Past 3-
month | -0.309
return

-0.086 0.001 0.038 0.082 0.134 0.211 1.523 | 1.832

0.152 0.037

Future
3-
month
return

Future

6- .
month | %134 0.003

return

Future
9-
month
return

0.066 0.021 -0.009 0.005 0.018 0.032 0.042 .0.47 0.078 0.536|0.470

0.016 0.075 0.044 0.059 0.057 0.067 0.093 0.540 | 0.407

0.253 0.046 0.042 0.104 0.061 0.090 0.073 0.099 0.130 .0595 | 0.343
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Table 3: (continued).

Future
12-
month
return

0.382

0.173

0.068 0.106 0.083 0.116 0.102

0.151

0.175

0.733

0.352

Public Utilities (SIC:43&46-49)

Past 3-
month
return

Future
3_
month
return

Future
6-
month
return

Future
O-
month
return

Future
12-
month
return

-0.316

-0.121

-0.081

0.030

0.107

0.149

0.040

0.027

0.018

0.008

-0.082 0.026 0.060

0.038 0.003

0.012 0.006 0.016 0.020 0.048

0.007 0.016 0.032 0.058 0.067

0.023 0.025 0.054 0.104 0.078

0.050 0.047 0.078 0.137 0.100

0.101

0.043

0.075

0.102

0.151

0.172

0.068

0.099

0.140

0.168

0.563

0.220

0.255

0.313

0.355

0.879

0.341

0.336

0.283

0.247

Wholesale Trade (SIC:50-51)

Past 3-
month
return

Future
3-
month
return

Future
6-
month
return

Future
9-
month
return

-0.330

-0.054

-0.041

0.022

0.164

0.037

0.011

0.025

-0.094 0.033 0.079

0.046 0.005

-0.008 0.022 0.015 0.034 0.043

0.029 0.051 0.041 0.059 0.070

0.054 0.077 0.064 0.097 0.089

0.133

0.061

0.084

0.093

0.217

0.097

0.123

0.166

0.550

0.184

0.202

0.228

0.880

0.238

0.243

0.206
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Table 3: (continued).

Future
12-
month
return

0.050 0.053 0.083 0.109 0.108 0.119 0.110 0.124 0.181 0.275| 0.224

Wholesale Trade (SIC:50-51)

Past 3-
month | -0.331
return

-0.100 0.037 0.082 0.138 0.220 0.541 | 0.872

0.165 0.049 0.006

Future

3. -
month | 0978 (037

return

0.002 0.007 0.011 0.026 0.034 0.064 0.084 0.180 | 0.258

Future

6- -
month -0.085 0.011

return

0.020 0.031 0.035 0.050 0.052 0.072 0.095 0.216 | 0.302

Future
O-
month
return

-0.054 0.010 0.048 0.054 0.061 0.066 0.068 0.088 0.117 0.239 | 0.294

Future
12-
month
return

-0.036 0.040 0.061 0.065 0.078 0.079 0.085 0.107 0.131 0.256 | 0.292

Services (SI1C:70-89)

Past 3-
month | -0.377
return

-0.102 0.036 0.088 0.153 0.254 0.778 | 10156

0.198 0.061 0.012

Future
3-
month
return

Future
6-
month
return

Future
9-
month
return

-0.073 0.024 -0.003 0.006 0.021 0.054 0.056 0.070 0.104 0.259 | 0.332

-0.020 0.016 0.030 0.041 0.050 0.097 0.077 0.092 0.130 0.336 | 0.365

0.019 0.073 0.052 0.078 0.081 0.146 0.108 0.140 0.166 0.417 | 0.398
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Table 3: (continued).

Future
12-
month
return

0.063

0.106

0.068 0.109 0.116 0.174 0.173 0.162

0.199

0.495

0.432

Public Administration (SI1C:91-99)

Past 3-
month
return

Future
3_
month
return

Future
6-
month
return

Future
O-
month
return

Future
12-
month
return

-0.253

-0.067

-0.057

-0.058

-0.033

0.238

0.073

0.064

0.031

0.027

-0.104 0.037 0.076 0.143

0.107 0.023

-0.003 0.017 0.022 0.042 0.082

0.003
0.008 0.013 0.059 0.047 0.081 0.109

0.119 0.075 0.103 0.046 0.142 0.146

0.122 0.092 0.169 0.075 0.158 0.161

0.256

0.135

0.196

0.210

0.261

0.760

0.169

0.189

0.227

0.273

1.013

0.236

0.245

0.285

0.306

Air Transportation (SIC:45)

Past 3-
month
return

Future
3-
month
return

Future
6-
month
return

Future
9-
month
return

-0.302

-0.020

0.058

0.094

0.163

0.022

0.024

0.082

-0.095 0.039 0.093 0.158

0.046 0.002

-0.024 0.025 0.015 0.032 0.063

0.019

0.011 0.042 0.076 0.070 0.094

0.004

0.056 0.031 0.069 0.081 0.115 0.117

0.261

0.113

0.163

0.225

1.945

0.916

1.024

1.095

2.247

0.936

0.936

1.001
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Table 3: (continued).

Future
12-
month
return

0.194 0.104 0.166 0.098 0.084 0.103 0.081 0.175 0.267 1.323 | 1.129

Healthy Services(SIC:80)

Past 3-
month | -0.346
return

-0.102 0.042 0.093 0.154 0.259 1.071|1.416

0.177 0.047 0.002

Future

3. -
month | 0982 (032

return

-0.012 0.011 0.011 0.038 0.058 0.075 0.102 0.278 | 0.359

Future
6-
month
return

0.161 0.005 0.040 0.026 0.046 0.092 0.080 0.103 0.130 0.325|0.165

Future
O-
month
return

0.072 0.033 0.124 0.084 0.119 0.109 0.159 0.125 0.173 0.396 | 0.324

Future
12-
month
return

0316 0.073 0.146 0.105 0.172 0.141 0.130 0.167 0.197 0.487|0.171
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