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Abstract

This paper studies the cross-section of stock returns for the United Kingdom stock market
covering 61 years of independent data, spanning January 1870 to December 1930. The cross-
section contains data on stock prices, returns, dividends, hand-collected shares outstanding,
and market capitalization for 3,711 stocks. Results reveal a significant presence of the
momentum pricing anomaly in the cross-section, with the best performing zero-cost portfolio
earning on average 1.48% per month. Additionally, CAPM regressions reveal a significant
alpha, signifying significant risk-adjusted returns. These results show strong out-of-sample

robustness of the presence of the momentum factor.
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1. Introduction

A well-known anomaly in the asset pricing literature is momentum. Such anomaly examines
the past returns of a stock to predict the future trajectory of such returns. De Bondt and Thaler
(1985) first identified that stocks that performed poorly in the past 3-5 years would later
outperform stocks that had performed well, the reversal effect. Jegadeesh and Titman (1993,
2001) would later identify the tendency of past winners to outperform past losers, mainly
momentum. Such discoveries undermine the weak-form market efficiency of the Efficient
Market Hypothesis proposed by Fama (1965, 1970).

Since these initial studies, the methodology of Jegadeesh and Titman (1993) has been
replicated in other studies for the same time period in Europe (Rouwenhorst, 1998), Spain
(Forner and Marhuenda, 2003), Switzerland (Rey and Schmid, 2007), Sweden (Parmler and
Gonzalez, 2007), Australia (Hurn and Pavlov, 2003), and the United Kingdom (Agyei-
Ampomah, 2007; Hon and Tonks, 2003; Siganos, 2007). Although the results of such studies
support the results of Jegadesh and Titman (1993), studying the same time period raises the
issue of independence between studies. To solve this issue, momentum has also been
researched in historical pre-World War 11 samples in the United States (Baltussen, Van Vliet,
and Van Vliet, 2021; Geczy and Samonov, 2016), Imperial Russia (Goetzmann and Huang,
2018), and the UK ((Chabot, Ghysels, and Jagannathan, 2008).

To further expand the already existing literature about momentum strategies, this paper
will investigate the existence of momentum for the UK stock market for a period that has not
yet been extensively researched, the 19" and 20™ century. More specifically, the period from
1870 to 1930. This period, as well as the period directly before, was eventful with technological
advancements, armed conflicts, and financial downturns. Hence, such a time provides a rich

historical sample to study the presence of momentum.

The main research question is: “Is the asset pricing anomaly of momentum
present in the 19" and 20" centuries in the UK stock market?”. In other words, this paper will
investigate whether the findings of the existing literature into momentum coincide with a less

researched period of time in the UK stock market.



To answer this question, we complement a database with market capitalization values
to answer the research question with both equal- and value-weighting. In addition, we examine
if the differences in returns from the momentum strategy are significantly different from
zero. Moreover, what strategies for formation and holding periods are most profitable? How
do these results change when forming portfolios based on only price momentum?

We will consider both different holding and formation periods as in Jegadeesh and
Titman (1993) and evaluate the 25 different resulting strategies. The study will be conducted
to study value weighted for total return and price momentum, as well as equally weighted
portfolios. This gives rise to questions such as “Are there differences between strategies
involving different holding periods?” and “Are there differences between strategies involving

different periods of consideration momentum?.”

The main contribution of this paper is the creation of a database covering 61 years
including stocks listed in the London Stock Exchange during the period of January 1870 to
December 1930. This database consists data on stock prices, total return, shares outstanding,
and market capitalization. More importantly, data for shares outstanding was hand-collected.
By weighting stocks with their market capitalization, we avoid small-stocks having greater
importance than their true economic importance. This new dataset allows for a rigorous study

for the presence of momentum in the U.K. stock market in the late 19" to early 20" centuries.

Based on previous literature and empirical research, the hypothesis of this study is that
returns of the zero-cost portfolios based on price momentum will generate returns significantly

different from zero.

This paper will be organized as follows. Section two presents a review of the existing
literature related to the Efficient Market Hypothesis, the Capital Asset Pricing Model, and the
momentum anomaly. Following, section three summarizes the history of the London Stock
Exchange from the early 17" century to the early 20" century. Section four presents an analysis
and detailed description of the cross-section. Section five explains the methodology used to
conduct the research. Section six presents the results of the study, as well as a comparison of
the results with that of existing literature. Finally, section seven provides a conclusion to the

paper, discusses limitations, and suggestions for future research.



2. Literature Review

The Efficient Market Hypothesis, proposed by Fama (1965, 1970), states that stock prices
reflect all available information, signifying that the expected return of a stock is equal to the
actual return of the stock. In an efficient market, prices fully reflect available information and

stocks trade at their fair value (Fama, 1970).

Fama describes three different forms of market efficiency: strong form, semi-strong
form, and weak form. In strong form, efficient markets are those in which individual investors
or groups do not have monopolistic access to relevant price information. For semi-strong
markets, prices adjust to information that is publicly available such as earnings announcements.
Finally, weak-form market efficiency assumes that in efficient markets, prices adjust efficiently
to historical information. Although one cannot expect such an extreme assumption as the one
concerning strong form efficiency to hold in the real world, weak-form market efficiency tests
strongly support this form of market efficiency. Theoretically, deviations from market

efficiency should be temporary and get arbitraged away.

Many studies have been conducted with the purpose of creating a model that explains
cross-sectional differences in stock returns. William F. Sharpe (1964) was among the first to
introduce a model to explain the returns of assets with the Capital Asset Pricing Model
(CAPM). Sharpe (1964) proposed that investors expect to be compensated for the risk of an
investment as well as the time value of money. The degree of systematic risk, measured by
BETA, determines the return of an asset. After the introduction of the CAPM, researchers
investigated deviations in expected stock returns based on firm characteristics. Fama and
French (1992, 1993) identify two factors that the CAPM is unable to explain, size and value.
Adding both pricing factors to the CAPM resulted in the three-factor model. Jegadeesh and
Titman (1993, 2001) identify the tendency of past winners to outperform past losers,
momentum. Carhart (1997) proposes a four-factor model, adding a momentum factor to the
existing Fama-French three-factor model. Fama and French (2015) add a profitability and
investment factor to the existing three-factor model, creating the Fama-French five-factor
model. These findings propose that cross-sectional differences are not solely explained by
differences in risk, as it should be in efficient markets. These discovered pricing anomalies,

such as momentum, seem to persist over time.



Daniel, Hirshleifer, and Subrahmanyam (1998) attempt to explain momentum anomaly
using human behaviour as a driver of momentum, mainly overconfidence and self-attribution
bias. Overconfidence is seen in investors who overestimate how precise their private signals
are, but do not overestimate public signals. Investors are overconfident in their private signals,
causing an overreaction in the stock market. Self-attribution bias is the tendency of humans to
attribute events that confirm their beliefs or actions to their own ability and attribute those that
do not to bad luck. Subsequently, if public information supports the private signal, investors
suffer from self-attribution bias, triggering further overreaction. Such overreaction drives
momentum. Over time, as more information becomes available, the price reflects the true value
more closely, causing a long-term reversal effect. Since human behaviour is consistent

throughout time, such drivers of momentum result in the persistence of the anomaly.

De Bondt and Thaler (1985) were amongst the first to predict stock returns based on the past
trajectory of their returns, implying a violation of weak-form market efficiency. Following the
literature that documents that individuals tend to overreact to information, De Bondt and Thaler
(1985) found evidence of a reversal effect, mainly that stocks that performed poorly in the past
3-5 years would later outperform stocks that performed better during the same period.
Jegadeesh (1990) further continued research into the field of reversal, finding evidence of a
short-term reversal effect, mainly a reversal effect in the past month. Such studies of reversal

would form a basis of evidence for the hypothesis that individuals overreact to information.

Jegadeesh and Titman (1993) would later become pioneers in the field of momentum
strategies. Their study investigates momentum strategies for NYSE and AMEX stocks between
1965 to 1989. Portfolios are formed based on momentum, the return of stocks for the past J-
months, and skipping the last month to avoid the short-term reversal effect (Jegadeesh, 1990).
The winners portfolio consists of the decile with the highest momentum and the losers portfolio
of the decile with the lowest momentum. Zero-cost portfolios, winners minus losers, are formed
for 3, 6, 9, and 12 holding and formation periods, totaling 16 strategies. Additionally, the
analysis was repeated leaving a week between the end of the formation period and the
beginning of the holding period, totaling 32 strategies. To increase the power of the study, the
portfolios are formed with overlapping holding periods. The results found that all of the zero-
cost portfolios had positive returns. With the exception of the 3-month formation and 3-month

holding period that does not skip a week, all of the returns of the portfolios were significant.



The most successful zero-cost strategy was the 12-month holding and 3-month formation
period. The study found that buying past winners and selling past losers earn a significant alpha
over the period. Additionally, the results indicate that the profitability of the portfolios is not
solely explained by their systematic risk, as the CAPM would suggest (Sharpe, 1964).

The presence of the momentum factor in stock cross-sections has been widely studied in many
markets across different time periods. The US stock market is the most researched market for
the pricing anomaly of momentum. Following Jegadeesh and Titman (1993), Jegadeesh and
Titman (2001) reexamine the analysis of buying past winners and selling past losers for the
time period subsequent to their last study, from 1990 to 1998. Using a sample of stocks traded
in the NYSE, AMEX, and Nasdag. The results of a six-month formation and six-month holding
period confirm what Jegadeesh and Titman (1993) had discovered, as during the period of 1990
to 1998, past winners outperformed past losers. Further expanding their work, their study finds
that both winners and losers contribute equally to momentum returns, as winners outperform,
and losers underperform the benchmark. These results are consistent with that found by Chan,
Jegadeesh and Lakonishok (1996), mainly that stocks with higher past 6-month returns earned
higher returns in the subsequent six months following the formation date in the period of 1977
to 1993 in a study of stocks listed on the NYSE, AMEX, and Nasdaq equity markets. Most of
the empirical research on momentum for the US stock market is conducted using the same
database, raising concerns. Parmler and Gonzalez (2007) study the US stock market for

momentum and find that data snooping can be very substantial.

Similar studies have been conducted following the same methodology for international
markets. To test if the momentum results found in the US stock market come as a result of the
market being “unusual”, Rouwenhorst (1998) follows a similar strategy to that of Jegadeesh
and Titman (1993) for 2,190 firms from 12 European countries spanning 1978 through 1995.
The results are very close to those found in the US stock market, following a momentum
strategy yields positive abnormal returns, as past winners outperform past losers by about 1
percent per month. The same is confirmed in the Spanish stock market for the 12-month
momentum strategy between 1963 and 1997 (Forner and Marhuenda, 2003). Rey and Schmid
(2007) report comparable results for the Swiss Market between 1994 and 2004. Parmler and
Gonzalez (2007) find evidence of profitable momentum strategies for stocks in the Stockholm

Stock Exchange. Such results can also be extended to markets outside of Europe, as Hurn and



Pavlov (2003) find statistically significant momentum profits in the Australian market between
1973 and 1998.

Several studies have been conducted in the UK Stock Market to analyse the presence
of the momentum factor. Agyei-Ampomah (2007) employs the Jegadeesh Titman (1993)
strategy for stocks in the London Stock Exchange between 1988 and 2003, finding evidence of
momentum, especially for the 12-month formation and 1-month holding portfolio. The findings
are supported by Siganos (2007), between 1975 and 2001, and Hon and Tonks (2003), between
1955 and 1996.

Although the original study of Jegadeesh and Titman (1993) has been replicated in
different international markets, confirming their results, most of the empirical research uses
data from the same post World War Il period, and hence, the studies cannot be viewed as
entirely independent from each other (Chabot, Ghysels, and Jagannathan, 2008). Additionally,
momentum strategies have been found to be positively correlated with other momentum
strategies globally (Asness, Moskowitz and Pedersen, 2013). Hence, although research was
conducted across different international markets, an issue exists as to whether these results are
truly independent from each other. As a result, investigating a sufficiently large and truly

independent sample can address this issue (Baltussen et al., 2021).

Geczy and Samonov (2016) study momentum from 1801 to 1926 in the US stock
market. However, their cross-section lacks data for shares outstanding and dividends. As a
result, their study tests price momentum on equally weighted portfolios, negatively affecting
their results with the historical abundance of small market capitalization stocks and dividends
being a major source of return (Baltussen et al., 2021). Nonetheless, from 1801 to 1926, the
top third of stocks outperform the bottom third. Merging their pre-1926 data to the 1927-2021
period, momentum generates an average of 0.4% per month for the 212-year period. Stronger
evidence for the presence of momentum in the pre-1926 US stock market is brought forward by
Baltussen et al. (2021). Value weighted portfolios are found to confirm momentum as a
significant factor for the US stock market between 1866 and 1926, finding significant
premiums and CAPM alphas for momentum. Such results are not influenced by an abundance
of small market caps. Goetzmann and Huang (2018) confirm the existence of momentum in
late 19" century and early 20" century Imperial Russia, between 1865 and 1914. Similarly, to

Geczy and Samonov (2016), equal-weighted portfolios are used.



Chabot et. Al (2008) replicates the study design of Jegadeesh and Titman (1993) for
data from the London Stock Exchange between 1866 and 1907 to study price momentum.
Instead of using deciles, the study uses terciles. The data includes prices, dividends, and shares
outstanding. The results show evidence of short-term reversal and the presence of price
momentum, with the most profitable zero-cost strategy being the 13-month formation and 3-

month holding. These studies attempt to indicate that momentum is not a result of data mining.

3. Brief History of the U.K. Stock Market

The first stock was traded in Amsterdam on 1602, where 1143 investors purchased 57 percent
of the Dutch East India Company (Verenigde Oost-Indische Compagnie), with the option of
transferring their shares (Petram, 2011). An informal market for securities existed in London
long before the first stock was traded in Amsterdam. All types of commodities were traded in
coffeehouses located in the Exchange Alley. Such market was unregulated. In the United
Kingdom, there was a similar growth of joint-stock companies in the seventeenth century,
similar to that of the Netherlands. The English East India Company issued its general stock in
1657 (Neal, 1982). At the end of the century, 140 joint-stock companies existed with total
capital of £4.25 million being greatly concentrated among the top companies (Smith, 1929).
However, the foundations that led to the eventual organization of the London Stock Exchange
occurred in 1693 when the government borrowed money through the creation of transferrable
debt (Michie, 2001). King William I11 issued debt to help fund the war against Catholic France.
Under the tunnel act of 1694, the Bank of England was created (Neal, 1982). The owners of
such debt now searched for a market to sell their securities. Securities continued to be sold in
the Exchange Alley until 1773, when a group of stockbrokers attempted to organize a unified
exchange in the Stock Exchange building. Although the building did unify the location of the
transactions, it did little regarding controlling and regulating the exchange (Michie, 2001). As
a result of the instability that ensued in France as a result of the French Revolution, London
had an influx of talent and wealth. In 1799, the Committee for General Purposes of the Stock
Exchange decided to charge a small fee to those who frequented the building to cover costs of
increased disputes over the non-delivery of stocks or transaction details. (Michie, 2001). The

proposed solution was to change the Stock Exchange to a Subscription Room, in January 1801.



Members would pay a subscription fee and would have to follow specific rules that dictated
how business was to be conducted, being the foundation of the London Stock Exchange. More
formally, in 1810, a specific set of rules and regulations was established which would later be
officialized and printed in 1812 (Neal, 2006).

From 1760 to 1840, Great Britain experienced unprecedented economic growth as a
result of the Industrial Revolution. The textiles, metallurgy, and chemical industries were some
of the industries that experienced growth (Floud and McCloskey, 1994). Prior to the industrial
revolution, the transport was mainly composed of maritime methods. New demand for
improved transportation of goods and materials led to the creation of large railways such as the
Liverpool and Manchester Railway. Such a railway not only provided improved transportation
but also was a financial success, earning investors an average annual dividend of 9.5% (Hollow,
2019). Through capitalized railway companies, the London Stock Exchange contributed to
economic growth. From 1834 to 1845, the market capitalization of stocks increased
substantially. The burst of the Railway Mania bubble in late 1845 would generate a fall in the
market capitalization to GDP. (Acheson, Hickson, and Turner, 2009). By 1853, the London
Stock Exchange had grown to 906 members as opposed to 363 in 1802, making it the biggest
and most important exchange in the world (Michie, 2001). Following the Crimean War, market
capitalization began to quickly rise. By late 1860s, railways and banks were the two sectors
with the largest market capitalizations (Acheson et al., 2009). At the start of the First World
War, the London Stock Exchange listed one-third of all securities in the world (Neal, 2006).

World War | brought a shock to the London Stock Exchange, as a result of its
international exposure. To avoid a crash, the exchange was closed until 1915, when it reopened
under the condition of vetting any foreign investment. The war ultimately resulted in a decrease
in the international significance of the London Stock Exchange (Michie, 2001). During World
War |, insurance companies and other financial institutions directed their capital toward
government debt, which resulted in such companies being increasingly relevant in the securities
market by the early 1930s. In 1929, the Great Depression, a worldwide period of economic
downturn affected many nations’ economies. Great Britain slipped into depression in early
1930 (Pells and Romer, 2021).

The period under question for this study, 1870 to 1930, as well as the period leading up
to it, was an eventful period including significant technological changes, armed conflicts, and

financial crisis. As a result, such a time period provides a rich historical sample to study cross-
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sectional returns. Moreover, London was the financial center of the world at the moment,

making it an important market in which to conduct analysis.

4. Data

The first important contribution of this study is the creation of a monthly stock price dataset
for listed and delisted companies on the London Stock Exchange from January 1870 to
December 1930. The inclusion of such delisted stocks ensures that the sample used in this paper
is free of survivorship bias. Data has been compiled from different sources to create a reliable

and extensive dataset.

Our deep historical sample contains 61 years of data on monthly stock prices, returns,
shares outstanding, and market capitalization for listed and delisted stocks in the London Stock
Exchange. The creation of the dataset allows for deeper research into earlier stages of the
London Stock Exchange. To build the database required for the analysis, the sources used are
the U.K. Equities dataset of Global Financial Data (GFD) and the Investors Monthly Manual
(IMM), a record of the London Exchange, following Baltussen et al. (2021). The dataset is then
combined with risk-free rates from A History of Interest Rates (Homer, 1996 pp. 193-194, 446-
447).

The GFD U.K. Equities dataset covers historical stocks traded in the London Stock
Exchange, including all delisted stocks. The GFD dataset contains data on prices and dividends
for firms listed on the UK Stock Exchange between the 16" and 20" centuries. For the purpose
of this research, only monthly prices and returns are relevant for the 19" and 20™ centuries.
However, GFD did not include data for the number of shares outstanding, which was hand
collected from the IMM. The IMM dates to 1869, implying a start date of 1870 for our sample,
since the value for shares outstanding used is the value at the end of the previous year. For
example, data for the year 1870 includes the number of shares outstanding in December 18609.

Close attention to data quality was paid during the data collection process by both us
and the data vendors. However, the quality of the data used in this study is less than the quality
of the data used in more recent samples. This potential data quality issues stem from two

reasons: the use of old data and the manual data collection process. Since digital archives were

11



not used during the period of the historical sample, data was stored in manual writing which
gives rise to potential concerns of misprints and manual errors. Secondly, the collection of

shares outstanding data is done manually and leads to potential measurement errors.

Data for number of shares outstanding was hand-collected using the Investors Monthly
Manual for December of each year, as in Chabot, Ghysels, and Jagannathan (2008) and
Baltussen et al. (2021). Due to the time-consuming nature of the collection process, we work
with yearly figures rather than monthly figures. The U.K. Equities GFD dataset contained data
for 4,025 firms between 1870 and 1930, for which I collected data for shares outstanding. The
IMM presents data for shares outstanding, par value, and prices for listed stocks. The manual
is organized per sector in the order of: Railway, Banking, Finance, Insurance, Miscellaneous,
and Mining Companies. The Miscellaneous Companies section is then further divided into
categories such as Breweries & Distilleries, Canal Companies, Docks & Harbours, Gas &
Lighting, Iron, Coal & Steel, Land & Mortgage, Spinning & Weaving, Steamships, Tea &
Coffee, Telegraph, Tramway & Omnibus, Trusts, Wagon & Carriage, Waterworks, and Other
Companies. Data for shares outstanding is presented in two different ways, as the total amount
of raised capital or as shares outstanding. For the case of the former, the total amount of raised
capital is divided by the par value of a stock to obtain the number of shares outstanding. When
collecting the data, blocks of five years are created, mainly 1869, 1874, 1879, 1884, and so on,
all the way to 1929. The data is filled out for those years. Then, if the number of shares
outstanding did not change in the five-year period, we interpolated the years in between. Hence,
if for a firm the number of shares outstanding was the same in 1869 and 1874, we filled in the
data for the years in between. Interpolation was mostly done in the materials sector. For those
firms that did change, data for more years was collected until interpolation was possible. Data
for shares outstanding was found for 3,711 firms out of the 4,025. The firms for which data
was not listed in the IMM were removed from the sample. An example of an issue of the IMM

can be found in Appendix A.

Initially, GFD Database contained a list of data for 17,245 firms, spanning over 300
years. The list was shortened to 4,025 firms based on the years of interest. A large database of
10,9 million observations was created for the price, return, date, series id, and name. Then, this
database was filtered to only include observations between the first day of January 1870 and
the last day of December 1930, reducing the data to 4,5 million observations. As this study

uses a holding strategy, monthly frequency is appropriate. Data was filtered to only include
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observations on the last day of the month, reducing the data to 869,003 for 4,025 firms. A ‘zero
price screen’ was applied to the data, removing observations that had a price of zero, which
reduced the data to 868,923 for 4,025 firms. The database was later merged with the database
containing shares outstanding. As the IMM did not include data for all of the 4,025 firms,
observations with shares outstanding of zero or a missing value were removed. To control for
misprints as a result of using historical samples, the following data screen was applied to the
cross-section. If the return is twice as large as that of the previous month, and the month
thereafter is smaller than 50%, the average of the previous and following month is taken as the
return. For the price momentum portfolios, the same data screen is applied to price. The final
data included 776,073 monthly observations for 3,711 firms.

Mean Median Standard Maximum Minimum
Deviation
No. Of Firms 1,105.87 1,126 135.2896 1300 799
Market 4,765,201 180,000 24,060,198 463,118,900 7.5

Capitalization (£)

Table 1. Descriptive statistics of the number of stocks per year and market capitalization in Great British
Pounds (£).

Our cross-section starts in 1870 with 799 stocks and ends in 1930 with 1083 stocks.
Analyzing the cross-section by months, in the month of August of 1914 there are only 15 firms
in the sample. This number increases through December of that same year, to reach a normal
level of 1081 firms in January of 1915. Such a drop comes as a result of the London Stock
Exchange closing in the midst of World War I, as mentioned in the History section. The
descriptive statistics for the data are shown in table 1. Firstly, the stocks were divided into six
sectors: (1) Energy, (2) Materials, (3) Finance, (4), Transports, (5) Utilities and
Telecommunications, and (6) Miscellaneous. These sectors were chosen to identify important
industries during the time period, and Miscellaneous Companies include stocks that did not
form part of such industries. Out of the 3,711 firms, 126 belong to the Energy sector, 990 to

13



Materials, 602 to Finance, 592 to Transports, 312 to Utilities and Telecommunications, and

1,089 to Miscellaneous.
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Figure 2. Total Market Capitalization in Great British Pounds in the sample by sector between January
1870 and December 1930.

When analysing figure 2, it can be noted that the average market capitalization drops in
1905, specifically for the Utilities and Telecommunications sector. After further inspection, it
was evident that the largest companies disappeared from the sample after 1904. This was as a
result of the foundation of the Metropolitan Water Board in 1903, which incorporated eight
private companies under the same public body. These companies included East London
Waterworks, Lambeth Waterworks, Chelsea Waterworks, West Middlesex Waterworks,
among others (Kempton Steam Museum, 2021). The Metropolitan Water Board would start
operating in 1904, marking the last year of these companies in the sample. Additionally, in the
early 20™" centuries there is a crash seen in the year 1915, when the exchange closed down as a
result of the war. Market capitalization gradually increases after the war. Finally, another

downturn is seen in the late 1920s, probably as a direct result of the Great Depression.

The energy sector, comprised mainly of oilfields and collieries, has an average market
capitalization of £0,4 million throughout the 60-year period. The Materials sector, with a £0,7
million average market capitalization, mainly includes mining companies, however, chemicals
and rubber companies also form a significant part of the firms. Finance companies, with an
average market capitalization of £1,5 million are primarily banks, however, insurance
companies are also included in this category. The Transports sector is mainly comprised of
Railroads, with shipping companies also forming a significant part as well. The average market
capitalization for this sector is £11,8 million. Gas and Water companies are the most
represented in the Utilities and Telecommunications Sector, which had an average market
capitalization of £19,3 million. Finally, the Miscellaneous sector includes a wide variety of
firms, including health, communications, consumer staples, information technology,
industrials, real estate, and consumer discretionary firms. Such firms have an average market

capitalization of £1,3 million.

The risk-free rate used is the annual yield from British Consols in the 19" and 20%
centuries. The data was hand-collected for each of the 60 years from A History of Interest Rates
(Homer, 1996 pp. 193-194, 446-447).
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Historical data provides an excellent opportunity to conduct out of sample tests of current
literature. However, at the same time, using historical data comes with many challenges.
Firstly, missing observations are far more common in historical data. Additionally, as digital
archives did not exist, data was maintained in manual writing which allows for greater error as
a result of misprints. Secondly, data for shares outstanding was hand collected, which allows
for human error in the collection. These limitations can influence the results of the study by
biasing the data towards the null hypothesis that a momentum factor does not exist or creating

spurious results in the case that biases in the data correlate with the momentum factor.

5. Methodology

To test for momentum in the 19" and 20" centuries in the UK stock market, portfolios will be
created using the J-month/K-month strategy (Jegadeesh and Titman, 1993). The portfolios are
created for stocks based on returns from the past 1, 3, 6, 9, and 12 months. Also, different
holding periods are considered for 1, 3, 6, 9, and 12 months, giving rise to a total of twenty-
five different strategies. At the beginning of each month t, the momentum of each stock is

calculated as in Jegadeesh and Titman (1993) the total return between months t — J and t-1:

Ri-1) — Ree-p

Rie—pt-1) = R

Momentum is calculated skipping the last month of the formation period, as Jegadeesh
(1990) finds evidence supporting a short-term reversal effect. To investigate this effect, the 1-
month formation portfolios are also constructed. Each month, momentum is calculated for each
stock in the sample and stocks are ranked accordingly. The top decile is the stocks with the
highest momentum and the bottom decile is the stocks with the lowest momentum. For each J-
month/K-month strategy, two portfolios are created. P10 is a portfolio of the upper decile of
momentum stocks, and P1 is a portfolio of the bottom decile of stocks. In other words, P10 is
the “winners” portfolio and P1 is the “losers” portfolio. For each month, the return of the

“losers” portfolio is subtracted from that of the “winners” portfolio, to yield the return of the
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long-short portfolio. The portfolios are value weighted using market capitalization. The process
is repeated for each of the twenty-five different strategies, yielding 250 decile portfolios, used
to create long-short portfolios. Following most of the existing literature, overlapping portfolios
are used to increase the power of the statistical tests. Figure 3 depicts the construction of 3-
month formation and 3-month holding periods. For each strategy, the first zero-cost portfolio
is purchased in January 1870, and the last in December 1930.

Portfolio Jan Feb Mar  Apr Jun Jul Aug  Sep

: meme R -

Figure 3. Visual representation of the construction of 3-month formation and 3-month holding periods,

skipping a month between the formation and the holding period.

The mean monthly return is calculated using the arithmetic mean as in Jegadeesh and
Titman (1993).

Longshort Rk
K

Longshort monthly R;/x =

To evaluate the significance of each long-short portfolio’s monthly returns, a one sample t-test
is carried out for each of the twenty-five strategies. If the corresponding p-value is lower than
the significance level of 5%, the null hypothesis is rejected, signifying a difference in the mean
monthly returns of the same strategy portfolios, only differing in the momentum decile
category of the stocks. With this methodology, we will be able to determine if the difference

in the returns of long-short momentum portfolios are significantly different from zero.

When back-testing zero-investment strategies, abnormal returns represent an unbiased estimate
of the economic profitability of the strategy (Alexander, 2000). To test if the momentum
strategy of buying winners and selling losers generates significant risk-adjusted returns, a

CAPM market model regression will be used.
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In the CAPM, Sharpe (1964) proposed that investors expect to be compensated for the
risk of an investment as well as the time value of money. The degree of systematic risk,
measured by BETA, determines the return of an asset. The expected return of an asset can be

modeled as:
E(R) = R+ a; + Bi(E(Rpn) — Rf)

Where E(R;) is the expected return of the portfolio, R,, is the return of the market, R¢

is the risk-free rate, the beta, f3;, represents the systematic risk of the portfolio, and «; is the

excess return over the expected return of the CAPM, represented as:
a; = E(R;) — Ry — Bi(E(Ry) — Rf)

After regressing the return of each of the twenty-five long-short different strategies by
the market risk premium, the market return minus the risk-free rate, if a; significant, the null
hypothesis is rejected. Acheson, Hickson, and Turner (2009) find that the majority of return in
the UK stock market between 1825 to 1870 came from dividends, rather than capital
appreciation. Hence, use of total return is most appropriate for this study. Nonetheless, for the
purpose of comparison, the Jegadeesh and Titman (1993) strategy will be replicated by

excluding dividends to test for price momentum.

The purpose of this research is to conduct a thorough analysis of momentum in the UK
stock market. To obtain more robust results, data for shares outstanding is collected and
portfolios are value weighted. The advantage of using equal-weighted returns is that they will
not be overly affected by movements in larger firms. However, equal-weighted returns give
equal importance to stocks that have different economic importance (Acheson et al, 2009). As
several empirical studies have been conducted into historical cross-sections using equal-
weighing, the results for equal-weighted portfolios will also be included for the purpose of

comparison.

6. Results

In this section, the results for the zero-cost portfolios are shown in tables 1, 2, 3, and 4. Each

of the twenty-five strategies will be referred to with numbers in parentheses where the first
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number is the formation period and the second number is the holding period. For instance, the
12-month formation and 3-month holding period is the (12,3) portfolio. Table 1 shows the

average monthly returns for each of the twenty-five strategies.

J K= 1 3 6 9 12

1 Winners 0.23 0.15* 0.43*** 0.41*** 0.57***
Losers 1.51*** 0.68*** 0.37*** 0.29*** 0.23***
W-L -1.27%** -0.54%*** 0.05 0.12 0.34***

3 Winners 0.82*** 0.62%** 0.71%** 0.68*** 0.76***
Losers 0.99*** 0.33*** 0.14* 0.18*** 0.10*
W-L -0.17 0.29** 0.56*** 0.50*** 0.65***

6 Winners 1.35%** 1.08*** 0.96*** 1.08*** 1.00***
Losers 1.09%** 0.21* 0.13 -0.04 -0.01
W-L 0.26 0.87*** 0.84*** 1.13*** 1.01***

9 Winners 1.30%** 1.07%** 1.15%** 1.13%** 1.11%**
Losers 0.87*** 0.14 -0.08 -0.10 -0.07
W-L 0.43 0.92%** 1.23%** 1.22%** 1.18***

12 Winners 1.81%** 1.46%** 1.21%** 1.20%** 1.10***
Losers 0.92*** -0.02 -0.10 -0.11 -0.05
W-L 0.89*** 1.48%** 1.31%** 1.31%** 1.14%**

*Significant at the 10% level, ** significant at the 5% level, *** significant at the 1% level

Table 1. Average monthly returns as a percentage of each strategy between 1870 and 1930 for value
weighted portfolios. The winners portfolio consists of the top decile of stocks based on total return
momentum. The losers portfolio consists of the bottom decile of stocks based on total return

momentum. W-L is the difference between the monthly returns of the winners portfolio and the losers

portfolio.
Decile Rank Average monthly return (%)
P1 -0.02
P2 0.12
P3 0.12**
P4 0.30***
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P5 0.41%*+

P6 0.52***
P7 0.63***
P8 0.70***
P9 0.85***
P10 1.46%**
P10 -P1 1.48***

*Significant at the 10% level, ** significant at the 5% level, *** significant at the 1% level

Table 2. Average monthly returns as a percentage for the 12-month formation and 3-month holding
portfolio between January 1870 and December 1930. Stocks are grouped in deciles based on total return
momentum. P10 consists of the top decile of stocks based on total return momentum and P1 of the

bottom decile. Portfolios are value-weighted.

Firstly, it can be noted that there is a significant presence of momentum in the UK stock
market in the late 19 century and early 20" centuries. Excluding the (3,1), (6,1), (9,1), (1,6),
and (1,9) portfolios, all the zero-cost portfolios earn returns that are significantly different from
zero. Jegadeesh and Titman (1993) find that the best performing portfolio is the (12,3) with a
monthly return of 1.31%. The most profitable strategy in this study is the (12,3) as well, with
a slightly higher monthly return of 1.48%. As for the worst-performing portfolio, both
Jegadeesh and Titman (1993) and this paper find that the worst portfolio is the (3,3) earning
monthly returns of 0.32% and 0.29% respectively. These results are consistent with the studies
of momentum in the UK stock market for the same period, which find significant momentum
(Agyei-Ampomah, 2007; Hon and Tonks, 2003; Siganos, 2007). Chabot et. Al (2008) find
significant momentum in the UK stock market for 1866 to 1907, a slightly shorter period than
this study. The best performing portfolio, (13,3) earns a monthly return of 0.5% which is lower
than the return of our (12,3) portfolio. However, their study ranks stocks based on terciles rather
than deciles. In a study of European markets, spanning 1978 through 1995, Rouwenhorst
(1998) finds a monthly return of 1.16% for the (6,6) portfolio, which compares to our monthly
return of 0.84%.

Further analyzing the most successful portfolio, (12,3) table 2 presents a breakdown of

average monthly return for each decile. It can be noted that the lowest deciles present returns
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that do not significantly differ from zero. As the decile increases, the return increases and

significantly differs from zero.

Secondly, the presence of short-term reversal in the UK stock market is found, which
is in line with Jegadeesh (1990). Their study finds a significant first-order serial correlation in
returns. The (1,1) zero-cost portfolio earns a significant monthly return of —1.27%, and a
significant alpha of -1.09% per month. The reversal effect is also significant for the (1,3)
portfolio, however, such an effect dissipates as the holding period increases and becomes

insignificant.

Thirdly, there is not a clear trend in returns based on holding periods. De Bondt and
Thaler (1985) suggest that there is mean reversion in the long term, meaning that the
momentum effect would dissipate as the holding period increases. However, in this study

monthly returns for the zero-cost portfolios do not appear to decrease with holding periods.

Panel A — CAPM Alpha

J K= 1 3 6 9 12

1 -1.09*** -0.50*** 0.08 0.13* 0.34***
(-4.96) (-4.34) (1.00) (1.91) (5.45)

3 0.02 0.31** 0.60*** 0.51*** 0.66***
(0.10) (2.48) (6.38) (6.74) (9.33)

6 0.51* 0.92%** 0.91*** 1.15%** 1.03***
(1.88) (6.35) (8.95) (13.32) (13.51)

9 0.65** 0.98*** 1.30%** 1.24%** 1.16%**
(2.32) (6.72) (12.11) (13.34) (13.59)

12 1.10%** 1.51%** 1.34%** 1.30%** 1.11%**
(3.70) (9.61) (12.34) (14.09) (13.76)

Panel B — CAPM Beta

J K= 1 3 6 9 12

1 -0.60*** -0.22* -0.17 -0.08 -0.01
(-3.29) (-1.66) (-1.51) (-0.70) (-0.10)

3 -0.64*** -0.12 -0.21 -0.04 -0.07
(-3.21) (-0.81) (-1.57) (-0.35) (-0.53)

6 -0.83*** -0.29* -0.43*** -0.17 -0.15
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(-3.69) (-1.71) (-2.96) (-1.23) (-1.14)

9 L0.74%** -0.29% -0.41%** -0.08 0.10
(-3.20) (-1.74) (-2.66) (-0.55) (0.69)

12 -0.70%** -0.19 -0.19 0.05 0.20%*
(-2.83) (-1.04) (-1.22) (0.32) (2.05)

*Significant at the 10% level, ** significant at the 5% level, *** significant at the 1% level

Table 3. The monthly returns of the twenty-five strategies are regressed against the market premium to
test the robustness. Panel A shows the CAPM alpha and Panel B shows the CAPM beta for the equation:
R =a;+ f5; (Rm - Rf) + €;. Numbers in parentheses indicate t values. Momentum signals are

calculated based on total return and stocks are value weighted. The sample runs from January 1870 to

December 1930 at monthly frequency.

Fourthly, Geczy and Samonov (2016) mention that before researching momentum in
historical samples, there had only been two occurrences of decades in which momentum
strategies yielded negative returns. Their study of the US stock market between 1801 and 1926
found 7 negative decade long periods. The returns of the (12,3) portfolio divided by decade are
shown in table 4. It can be noted that this study does not find negative returns for such strategy,
however, one decade earned an average monthly return that does not significantly differ from
zero, whilst another three decades earned an average monthly return that exceeded 2% per

month, signifying variation in returns per decade.

Finally, excluding the (1,6) and (3,1), all the portfolios exhibit a significant alpha
coefficient. In other words, the momentum portfolios generate significant risk-adjusted returns.
Such results are in line with (Baltussen et al., 2021), which finds significant CAPM alphas for
momentum. The (12,3) earns a monthly alpha of 1.51%, significant at the 1% level. On the
other hand, as seen in Panel B of table 3, most of the zero-cost portfolios have insignificant

betas, meaning that the returns of the zero-cost portfolios are not explained by systematic risk.

Decade Average  monthly CAPM alpha (%) CAPM Beta
Return (%)

1870 — 1879 2.10*** 2.90*** -0.76***

1880 — 1889 0.21 0.28 -0.19

1890 — 1899 0.68* 0.94** -0.46**
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1900 — 1909 1.16*** 1.15%** 0.08

1910 - 1919 2.12%** 2.12%** -0.00
1920 — 1930 2.48*** 2.42%** 0.09
1870 - 1930 1.48*** 1.51*** -0.19

*Significant at the 10% level, ** significant at the 5% level, *** significant at the 1% level

Table 4. Average monthly returns as a percentage for the 12-month formation and 3-month holding
portfolio per decade between January 1870 and December 1930. Momentum signals are calculated
based on total return and stocks are value weighted. CAPM alpha and Panel B shows the CAPM beta
for the equation: R; = a; + Bi(Rm — Rf) + €;. The sample runs from January 1870 to December 1930
at monthly frequency. Since the sample includes 61 years, the last decade includes an extra year, running

from January 1920 to December 1930.

For the purpose of comparison, the methodology was also conducted for momentum excluding
dividends, mainly price momentum, and also for equally weighted portfolios. The results are

presented in Appendices B, C, and D.

For the equally weighted momentum portfolio, significant CAPM alphas were found.
Also, significant CAPM betas were found, indicating that some, but not all, of returns are
explained by systematic risk. The most successful portfolio is the (12,9), earning an average
monthly return of 0.89%. When dividing the returns of the (12,9) in decades, there is evidence

of one significantly negative decade of returns, in 1870 — 1879.

As for price momentum, the value weighted portfolios found significant alphas and
significant betas. The most successful portfolio, (12,3), earned an average monthly return of
0.92% and displayed no negative decades, although two decades had returns that did not differ

significantly from zero.

Finally, the equally weighted price momentum portfolio displayed significant alphas for
most strategies and significant betas for almost every strategy. The most successful strategy is
the (9,9), earning 0.36% monthly return, on average. One statistically significant negative
decade was present in 1870 — 1879. It is worth noting that every strategy, excluding the 12-
month holding period, for the one-month formation period earned significantly negative

returns, signifying a longer short-term reversal.
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7. Conclusion

For this study, a database is constructed of UK stock prices, returns, and market capitalizations
for 3,711 firms between 1870 and 1930. This data extends the existing recent data for the UK
stock market with 61 years of independent data. Such data allows for a robust analysis of
momentum in the cross-sectional returns of the UK stock market. Using this data, this paper
attempts to answer the question: “Is the asset pricing anomaly of momentum present in the 19™

and 20" centuries in the UK stock market?”.

This paper tested twenty-five different strategies for the formation and holding periods
of 1, 3, 6, 9, and 12 months, following Jegadeesh and Titman (1993). Results reveal a
significant presence of the momentum pricing anomaly in the cross-section, with the best
performing zero-cost portfolio earning on average 1.48% per month. Additionally, CAPM
regressions reveal a significant alpha, signifying significant risk-adjusted returns. These results
show strong out-of-sample robustness of the presence of the momentum factor. Such findings
contradict the existing literature on market efficiency proposed by Fama (1965, 1970) and the
Capital Asset Pricing Model (CAPM) proposed by Sharpe (1964). The results of this study are
in line with previous empirical research conducted on momentum in recent samples, as well as

in historical cross-sections.

There are several limitations to this paper that need to be addressed. This study does
not take into account transaction costs, which are fundamental in evaluating profitability.
Secondly, although historical data provides an opportunity to conduct out-of-sample test
studies, it comes with limitations. Missing observations are common in historical data. As
momentum strategy relies on observing the lags of returns in the cross-section, such missing
observations limit the robustness of our tests. Secondly, as data for shares outstanding is hand-

collected, there is potential for human error that might affect results.

Suggestions for future research would be to investigate how other stock characteristics
influence the pricing anomaly of momentum. First, investigating how momentum differs by
industry, following Moskowitz and Grinblatt (1999). Secondly the interaction effect between
the momentum and size effect could be investigated, following Alhenawi (2015). Finally,

studying the profitability of the (12,3) strategy when taking into account transaction costs
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would provide a better outlook on the realistic returns that investors could earn employing this
strategy.
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Do do 5 ver cent., radeemable at 5 premi 100,000 | .. 100 | 91 | 88 %0 4 n I 4 |Mar. & Sept
Do Shrawshury and We]chipwl 4 por cant... 30000 | 50| oo l45 48| ss| 47| 10| 0| 10| 10 |Mar & Sepi.
s Whitehaven Junetior, loased at 10 per cont..| 120,840 100 [223 (216 223 | 222 11 11 10 |Feb. & Ang,
Do Lancsster and Carlisle (gaar, minimum 8 %) 2,420,300 100 | o | e 102 | 102 J_ ﬁ .4 44|Fab. & Aug.
Do 44 % preferance perpetual ..vew. . 456,000 . el 1 | 1 5 5 B 5 |Feb. & Ang,
Do Marthy, Tredeger, &Aber.gua.bg in parpet... mum ol G0 | M| 92|98 o 4 6| 4 4 [Fab, & Aug,
Do Bukinghamshire guar. dpretparpot éfanrpt LSO | - | B T 0 T gl L 33{Feb. & Aug,
Do Cannock Minaral, guar. perpet. B} per cent. ...| 160, 100 | 56 |5 58| 5| 2 Fab. & Aug
Do Cuaster & Holyhead gua perpet per caste| 2RO000 | | 300 | U o | 122 B Feb. & Aug.
Do do 5% per cont. parpetusli.iie G0, 100 113 11” g |1y | B 5 5 |[Feb. & Aug
Do do 5 per cent. pefpemal......,.{.';u e 725,000 . .
Do Kendal & Windermers guar. oy oarniogs - 1 3 3 3 [Jen & July.
“Lane. and Carlise (5 mip. Sighlavm uyreo | 5| 2 o3 16p| 8| 3 y
Do Shropahire Union {guar. ~Wa. div, ; 504l 613 . &
and surplusto 6 p. et, }ar:&:;nhm:iﬁ;......... 1,300,000 100 | 61§ 69 594 3 2 8 2 B’P‘
Tho Bouth Stafferdebira, A ¥8, 4} per cent. 2 F1] d 4 4 4} Mar. & Beph
until Ang 1871, then 4 per Wl:il - 1,269,380 “io 10? 904 88 g? : 5* -5-} 5i 5i Mar, &
Do do B, & per cont. until Angos a5 | o1 | 98 3 4+ 4 {Feb. & Aug,
London & Sth. Testorn, cxptal i, 16 e Bl o Y Y Aol A Tiee Aug
7 por cent. perpel T 5 b 5 id | paid id. |Tag. & Tuly.
To ‘Pur'tsmth anns, 28 Bd each, 144,000 in number . Hf 95 96 95.? wdi{ wl} 43 w 4§{Feb. & v
. g WL IB % ot | 8] | 5| 5 [Feb & Aug
o O ! T 4 4 &
Do debontare n-mc.t: 4 por oo, . w| L0478 100 100\ 98 | 99| 9 H 4 o4 -
Do debentare stock, 44 par . S——— lf il i ]i ol [Feb. & A
London, Brighton, ndlwuﬂl Coast .. ke n-ill.- B q T - l
\ Da T per cont, perpe [Pr— eaemss ceass 121 6 6 6 |Feb. & Ang.
Dok — No. 1, perp, and any div above 6. ‘121 8| 6| 6 |Feb. & Aug.
Do f per cent,, No. 2, perpetual only w| .5 B 5 |Pab. & Ang.
Do & - J - 10 5 1] 5 |Fob. & Aug.
Dos  — % - 10| 8| 5| 6[Fe &Aug
N Brodl o) g
0y — $, - ! 5 H 5 :
Do3  — 1865 No 5 perpetusl osly ity 2 Tﬁl 5 [Feb. & Aug,
2y lseNer ol | w0, | 30| 0 [Feb & Aug
— g o g,
Do 4 - e 44|Fob. & Aug.
il T e 9 4][Feb. & Ang.
bt G- - & 4| 4|Feb & A
Do & pret. perpet., but deferrad until after 1864. il il ifme Ag
Do & per cent. 1860 perpetual...... sasrien b3 1 4;{Fob. & Ang.
Dody = 1883 — e ean 4 s + 4 Tan & July.
Do debenture stock 4 per cant. perpotual........ it 43\Tan, & July.
o = . — o (isat30 gl | il | wil| milo| e
London, Chatharm, and Dover......cume ul:;ouk. - o
Do 5 pret. lat pref. parpet. arrears acenmulative. e - -
Do & E'-‘- 2nd pi. perpat. mmnot_mlﬂmn Et ﬁ :Ji :51]: "
Do & per comt. Metropolitan Extension A . o - -
Do 6 per cent. Mat itan Extonsioa B .. m pil. | nil. nil. _—
Do & per cent. Matrop Exten C arrears not acc - ol R g
Do 4;” per cent. Western Extonsions, perpet. rent) R | e |Tan & Ty
Do common § - I‘ul. pil, | =il mil. o
hﬂ:‘; t. § shares. pil | pil. | mil | mik e
W cont. § shared...... amaranssan . ‘L N e
Londonderry ot Enaiekcin (loased by L N. W.) il | nill | ail
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Figure 4. Investors Monthly Manual for January 1870.

732 THE INVESTOR'S MONTHLY MANUAL. [December, 1929.
INSURANCE COMPANIES.
CAFITAL. DROEMEER PRICES. Lagt years| DRICES
Torc - dive, yiald| oF 1920. Bropxr Divipexps.
NAME. Shares or | 0 | 2 ; § § (ot Lotest 2 Ruto per Cont, par Annum, ndlading
Amt, of Stk Stock.| & é = Price 9, :a E Bonus, except whers marked 9.
Quoted. R d k * Interim, (@ Tax free.)
20 |24/ 18 1841 174 1:5} 51 6 lm} 174{17/ for 2618/ for 2718 for 23'3}*Jmau
1| 119 | 194184 168§ 4 16 @ | 23 |184{17] for 26(18] for 27|18 for 28/8/* Jan 30
1|10 14 14 .. [T IR . ve 10d June20/8d=Tan 30
tlag e Co., Limited, ord 440,000 6| 118 |13 |12} 12§ 3 2 @ 165 12 L. - |ja for 20l3/8a%0k20
Caledonian, ord, +.veenniisisias 126, G| 119 |19 | 184 184 4 14 0 | 274 184430xMy 254305 Ny 28 433My 204314 Ny 29
Commercial Union Asurance Co., ord, 1416000, 2} 243 243( 23]] 233 £ 4 6 (20| 231(16/6a Er 26(16/6a fr 27(20/6 for 28(10, N2
Do Palatine 4% deb. red. Dee, 31, 1928 £213,20% Stock |100 | 89 00| Bl f F SF 9T | 04 Half-vearly, Jne Dea
Do Union 4% deb, red, Jan, 1, 1947 ....| £470,4 wo |LOO {86 | BG | 84 | Bdxl 5 1 0 | 86 | 83 Half-{yearly, Jan & | July
Do * Ocean ' 4% deb, red. Jan. 1, 1930 | E719,64. o (L0 | 0D | OB | G0 | 0Dx| 4 O 0f 80| 05 Half-[yearly, Jun & | July
Do Weat of Soot. 59, deb. red. Jan.], 1054 £433.548 .. (100 | 96 |6 | 94 | o4x| 5 & & |1013 94 Half-[yearly, Jan & | Jaly
Do 5%, “British Gen™ deb, red A 1.1951 £1, 382,048 ,, |00 | 07 | 07 |96} 07 (& 4 0 |l02 | 86 Half-jyearly, Mar & | Sep
E Btar, & British Domlmonnlml 224,913 3| 3| 103 11dL14 BDH 5 & & | 13F 10§)5%* Jan30 Gy Apl 29.5%5%7 29]55“01:1:29‘
s2,246) 3| 1| 3§ ai 33 a8 518 6| 33 34[5u* Jan305% Apl 29\5%*Tuly295%* Oot 20
| ey 315/ | 25 24 28 26 514 3|35 24(5%* Jan i Dot 20
| 62,00 s (107 1§ 18 1§ e 3 0| 2 H%sx* Jand % Dot 20
559,55 3|6 # gg R & 0 o & #0gfor 10% for 28
o pref, 40,667 H] 3 B Sx & 0 0|34 B Half-[yearly, Jul:
Employers” I.Jabil[tyﬁanumne(}orp. Leord| 1530080 1| 5/ 98] 33§ 3% 3| 5 12 34| 43 23e/a for 254/ for 20 4,ra fym a5
Equity & Law Life Assurance Society, ord. S0,0000 20 (24 | 107| 107 103] 10 7 2 oaf 12 | 10 15{8alTuly 27
Federated Employers’ Insurance, 145,080 1{10f | 28| 24 248 24| 2 171 da| 3§ 24}|16%cfor 26|1550 for 27 zga'.]'yiﬂ
General Accident Fire and Life, md. . 331,000 G| 1 144 14| 133 14 | &£ 5 & | 17 | 12]324%for 26 NV 3
Do 5%, cum. pref. \ 200,000 11 1] #| # a8 8f 1 alf-lyearly, Nov
Gresham Fire and Aceident, ord. 200,000 1|10/| 3 § 512 9 7y for 25Ty for 26 7% for 23
Gresham Life Assurance Society, L., ord.. 18204 5|15/ |17 | 17|17 | 17e| .. 17 | 164|24%* Ja29]23%a*Tuly] Jan 30
‘Guardjan Assurance, Limited, ord. ....... | 413,608 4 10 10 | 85 4 2 011§ 058/ .I'or 23 8/ for 27 4+ Dee 29
Do 5% non-cum. pref. . 21040, (N 1| 4 3% 34| 34 3510 3|3 3 Be
Law Union & Rook 4%, deb. mﬂ Dee s] 1942 £215,861) Stock (100 | Tx| TH [ 79 (79 | 6 11 T8 Hnl.f Nov
. Life Assurance Socie ;r.otd 200,000 G0 116 ) 15 | ddlddx 2 & 31 16 | 1350/« for 28 'v‘lf !or a7 3/ *aJandl
Licenses and General Insurance, ord. .....| 140,420 110/ | 23 2 2H 2H 4 9 9| 43 19, for 26/20% for 27/20% for 28.6%* Oct 20
Life Association of Scotland, ord. .. ...... 10,0000 40 | Sf 4l |41 |38 |88 | £ 6 & |44 | 38 | 16/ May 1928 |16/5My24/16/3Nv20
Liverpool & London & Globe 49 perp. dob., £584,877| Btock (100 | 77F 7TH 764 TEH & & 0 | 80§ TBH alf Jan & | July
4% " Thames & Mersey” deb.red., Deo31,'61|  £384,002) .  |100 | 764 774 76 TG & 14 T | 78 764 Half Dec
and Lancashire Imumnca. L., ord.| 727,862 & 1| a7 2?5 ol 264 & 11 & | 33 26316/ for 2¢ 1T.f inr 27119/ for 28/0/* NovZh
Do 59, “Masine” deb, red,, Aug 1, 1987 | £660,761| Btock (100 | 97 9115 o1 | & 11 0101 | 98] Hal 1 Feb & 1 An
Lon. Assoc, Reinsurance 7%, curm. ptg. pref. 1,000, DN 1] & 4 & 0 & o| 7% for 85 'T% r 26(34% for 27|84 for 28
London Assurance Corporstion, ord, ..... 408,620 2§ 13| 104 10;} '92 BF 5 1d 0| 12} 94pdag Ior25 0% for 26:40% for 2740k for 25
Dy i, pref. [repeyable 1843-53). . 2050, (0N 1] 1)1 ﬁ M) 5 13 0| 14 1 Jan & | July
Motor Union Tnaurance cum, pref, .. 1|1 x| & 8 8| 4 -ysad s & | Jul;
North British and M, 5| 13 83 | 33 31§ 2| & 2 & | 394 31318/ for Ml&'ﬂx{rﬂ?%} for 28/10/6*Nv20
Do 49, non.-oum, pref. Stock (100 | 79 [ 79 | 77 | T7Tx| § 4 0| 81|77 alf-|yearl Jul;
thmAmmma.md. 1|16 | 16 [164F| 164 & & & | 184 15 |85% for 26/86% for 27/85% for 23.404=Nv29
TH 15 | 15 |id4(1ddx) 5 10 3 | 1T |ldgy o460 29 11)|7-97 Jy284/6 Jan 30
deg. slookn-d “Dee. 31, 1970 . 100 | 98 97 | 07k 5 5 0 |100§ 97 Half-|yearly, y
Nurwmh nion 4%, Nor,, &o., deb. red 100 | 773| 774| 7676l 5 £ 6 | B1 | T6} Half-{yoarly, Jan & | Jul
Pearl Assurance ord. 1|12} 123f 128 123 4 0 0al 193 12 @ Mar 20 |5/ & Sep 20
lsij 113 127|113 12 - 124 11§14 Ma] Mar.19, 20) 2 1929
Il | 1ofullofx) € 20 6 13| 1 & (July (a)
1 (13ix| 183] 129] 123) 5 ¢ 9 [154) 123[70% furs'r 355 Ma Nov 20
1| ldx| 144 1 134 4 2 9| 16 l-ig 70% for 27) 36% Ma; 35%(Nov 28
100 | 785 TEY TTATTEx| & & 4 | BL | T, Hali-|yearly, May & | Nov
100 | 784 784) ThTTex| 5 3 3| 81|76 Half May & | Nov
100 | 66} 963 vakjoats| 5 6 9| 89 Half-|yearl May & | Nov
1| 261 26| 211la1dx| 3 28 o | 281 21{%@?.557;&&% rorz'rs-uxsiuds
of | 18| 18| 1E 13| 2 11 gaf 23 1 . 5%a for 28
10/ fE| 8 F| 518 6| 14 109 for 2 DR; 10 for 28
1008 61 6 53 ﬁg 4 1 9 | T 5274 for 28[27¢ for 27|27% for 28/104*0ct2)
Royal Insurance Co., Limited, ord. w | &) 8|74 78326 0|0k TE20) for 27jon old eapl6ly for 283055 Nv 20
o 4% deb. Btookred ms . 100 | 88 | 89 | BV | 87x| 4 @3 4 9& &7 Hall. {'ﬁ&r]y Jan & | Jul
Boottish Lfe Asgurance, Limited, o 1| 583 5% 58 & 3 2 8|64 xs 1564 for 24] for 25|18 for 26(18% for 27
Beottish Union and National, A . 1 \16ix| 163 16}| 163} 4 0 o0 | 104 16410/ for 25/10f for 26(12] for 27]13/ for 28
Do do B a3j60dx| 608] 603) 604 3 26 0 | 704 GOLST/6 for 26376 for 26145/ for 27489 for 28
Bea Insurance, Limited, ord. . 1| a3 58| af| s@| 4 5 0|4 3;;L5sforzusximmmx for 271634 for 28
Standard Life Assurance 59 100 | 06 | D53 95 | 054 5 ¢ 9| 0D v
Bun Insurance Office, ord, 2 3T ET% a3od| aaf 1 & 4 |40 85; 21/ for 2623 for 27 25/ for 28 12/*Jandl
Bun Life Assurance bomecy 10 | 52 501500xf 4 2 fa 60 | 60316/ Jly 28 16/2Jan20(16/a Jiy2d 16/a Jan30
Tarifi Reinsurances, ord. af * Nil #r ..
Trade Indemnity Co., ord, 10 | 124 132 12}] 124 4 16 0 | 15} 12& me- 25| b for 28 8% for 27) 6% fur 28
United British Insurance 7% 1| 1| B 7 0 014 alf-{yearly, Jun & | July
Viotory Insurance, ord. [ ald16 0l § 4% for 27| 5% for 28
World Auxiliary Insurane 10/ 13 1& Ii 18] 2 17 Ol 14| 13 Tlos tor 26l58a fo:%s}xarorﬂm o for2d
Yorkshire Insurance, Limited, ord, 3 el ey en| 6l .. Ty | 6-|9/Ba for 28 bafora  [1/9a*0e29
Do do do ord. IiJD,lJ | 111 I 1% | 13| 123 13 . 16 §|19{a£01‘23| aubdiv|ision 3/ 6a*0edd |
b Quotatien s pr £ of o, CANALS, DOCKS, AND HARBOURS.  Withont allowan for edempton.
Cartrar. DECEMBEE PRICES. Last yenrs) PRICES
Nerof e dive. wald ar 1029, EEcENT DIVIDENDS. R?"'m;l“ |
NAME, Shares or 3’:’0 g E’ ] E 4 |at Latest | g “Eata per Cent. por Annum, ine, Bonus, | Bulanes |
Amiof 86 o7, | 3 é, 2 | Price % % oxiopt hers marked %, aftr Lagt
o Quoted. i §' 3131 s § | Report. |
Birm. Cansl Navigafions cons. £2,430,575 Stock | 100 ?1; T ?ul T 5 11 3 | T8Y 7112&; Feb mmz Ang §399; Feb 29125 Aug 29, } [
Do 4%, perpetual deb, .. £797,¢m| (100 72| 72 | a1 67 a Hall ly, | Jan & | July e
Buenos Ayres Sthn. Dock 6 £1,000,0000 100 | 100 wug wu;lmﬂ 1051, 512 6 106} ; Ha.l.f 1y, Fob. & Aug.
Grand csml an.. ord. .. 33,2951 10 | 10 | 483 <35 33 33 6 1 3 4& as 1% ‘Ecpﬁ& Mur 27/1%* Sep 271 mms}
83,206 10| 10 33 33 84 sy & 0 0 {)& Mar & 1})3 -
11,300 100 (100 | 574| 67} 566 56k 5 14 & 'J'4 55 E}%Jnﬂs [FT 21$Jm2 1%* Dee29
Grand Umon Canal, eap. stk. £2,1560,642| Stock (100 | 3564 354 30 L A0 .. i‘l’."ﬂep 28 54,208
Do 3%, perp, k..., £730 34| ,, (100 | 663 LGk 563 65K 6 & @ 6: " Hali- Iy, .]ran & | July 22,900
Do 5%, perp. deb. £111,650| ,, (100 | 981l us}| o8} o8} 5 12 9 I| 974 Half- Jan & | July
Leeds and I.avnrpnol{}mal £1,225,000 ., |100 15| 15 |15 | 16 |6 15 & | 15 % for EﬁQK Ior 261% for 27| 1% for 28
Do 3% perp. deb. . | garsele) . (100 | 603l 61 | sepleedxl 5 17 @ o1l 57 Hali-|yeatly, Jan & | July ‘
@) Fres of tax, {e) This & per gh. includes a speclsl bonus at the rate of 68 per sh. (33 & rosult of the quingeeanial investigation),

Figure 5. Investors Monthly Manual for December 1929.
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10. Appendix B

Equally Weighted Total Return Momentum Results

J K= 1 3 6 9 12

1 Winners 0.42%** 0.43*** 0.67*** 0.67*** 0.86***
Losers 1.87*** 1.32%** 0.89*** 0.72%** 0.65***
W-L -1.44***  -0.89***  -0.22***  -0.05 0.21***

3 Winners 0.47%** 0.74*** 0.88*** 0.90*** 1.08***
Losers 1.50*** 1.11%** 0.78*** 0.72%** 0.58***
W-L -1.02***  -0.37*** 011 0.18*** 0.49***

6 Winners 1.04%** 1.19%** 1.19%** 1.37%** 1.38***
Losers 1.42%** 1.14*** 0.90*** 0.70*** 0.67***
W-L -0.38** 0.05 0.30*** 0.67*** 0.71%**

9 Winners 1.12%** 1.28*** 1.49%*** 1.49*** 1.50***
Losers 1.42%** 1.15%** 0.80*** 0.70*** 0.66***
W-L -0.31* 0.12 0.69*** 0.79*** 0.84***

12 Winners 1.65*** 1.69*** 1.61*** 1.60*** 1.56***
Losers 1.19%** 0.99*** 0.78*** 0.70*** 0.74%**
W-L 0.46*** 0.71*** 0.83*** 0.89*** 0.83***

Table 5. Average monthly returns as a percentage of each strategy between 1870 and 1930. The
winners’ portfolio consists of the top decile of stocks based on total return momentum. The losers’
portfolio consists of the bottom decile of stocks based on total return momentum. W-L is the difference
between the monthly returns of the winners’ portfolio and the losers’ portfolio. Portfolios are equally

weighted.
Decile Rank Average monthly return (%)
P1 0.70***
P2 0.17***
P3 0.29***
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P4 0.44%*

PS 0.54***
P6 0.65***
P7 0.72%**
P8 0.85***
P9 0.99***
P10 1.60***
P10 -P1 0.89***

Table 6. Average monthly returns as a percentage for the 12-month formation and 9-month holding
equal weighted portfolio between January 1870 and December 1930. Stocks are grouped in deciles
based on total return momentum. P10 consists of the top decile of stocks based on total return

momentum and P1 of the bottom decile.

Panel A — CAPM Alpha (%)

J K= 1 3 6 9 12

1 -1.26%** -0.77%** -0.12* 0.08 0.28***
(-9.56) (-8.19) (-1.88) (1.47) (5.05)

3 -0.84*** -0.27** 0.30*** 0.32*** 0.54***
(-5.30) (-2.26) (3.94) (4.66) (7.32)

6 -0.09 0.26** 0.52%*** 0.81*** 0.84***
(-0.58) (2.22) (6.12) (9.15) (8.46)

9 -0.00 0.39*** 0.97*** 1.00*** 0.88***
(-0.01) (3.19) (9.54) (9.93) (8.89)

12 0.80*** 1.01*** 1.15%** 1.07*** 0.92***
(4.61) (7.09) (9.66) (9.65) (7.80)

Panel B — CAPM Beta

J K= 1 3 6 9 12

1 -0.44%*** -0.29%** -0.24*** -0.35*** -0.17***
(-5.42) (-4.01) (-4.09) (-6.05) (-2.79)

3 -0.43*** -0.27*** -0.49*** -0.36*** -0.12
(-4.43) (-3.39) (-7.12) (-5.11) (-1.51)

6 -0.66*** -0.52%** -0.58*** -0.36*** -0.34***
(-6.72) (-5.76) (-7.45) (-3.95) (-3.13)
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9 0,71 -0.62%** L0.72%** -0.56%** -0.11
(-7.38) (-6.71) (-7.77) (-5.42) (-1.03)

12 -0.81%** L0.71%** -0.82%** L0.47*** -0.23*
(-7.59) (-6.51) (-7.59) (-4.14) (-1.81)

*Significant at the 10% level, ** significant at the 5% level, *** significant at the 1% level

Table 7. The results of the twenty-five strategies are regressed against the market premium to test the
robustness. Panel A shows the CAPM alpha, and Panel B shows the CAPM beta for the equation: R; =

a; + f; (Rm - Rf) + ¢€;. Momentum signals are calculated based on total return and stocks are equally

weighted. Numbers in parentheses indicate t values. The sample runs from January 1870 to December

1930 at monthly frequency.

Decade Average  monthly CAPM alpha (%) CAPM Beta
Return (%)

1870 — 1879 -0.86** 1.25%** -3.11***

1880 — 1889 0.35*** 0.59*** -1.07***

1890 — 1899 -0.02 0.29 -0.90***

1900 — 1909 1.26*** 1.30*** -0.24

1910 - 1919 2.16%** 1.90*** 0.44

1920 - 1930 2.32%** 2.03*** 1.00***

1870 — 1930 0.89*** 1.07*** -0.47***

*Significant at the 10% level, ** significant at the 5% level, *** significant at the 1% level

Table 8. Average monthly returns as a percentage for the 12-month formation and 9-month holding
portfolio per decade between January 1870 and December 1930. CAPM alpha and Panel B shows the
CAPM beta for the equation: R; = a; + B;(R;, — Rf) + €;. Momentum signals are calculated based on
total return and stocks are equally weighted. The sample runs from January 1870 to December 1930 at
monthly frequency. The sample runs from January 1870 to December 1930 at monthly frequency. Since

the sample includes 61 years, the last decade includes an extra year, running from January 1920 to

December 1930.
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11.

Appendix C

Value weighted Price Momentum Results

J K= 1 3 6 9 12

1 Winners 0.17 -0.04 0.02 0.05 0.09**
Losers 1.15%** 0.37*** 0.05 -0.02 -0.11**
W-L -0.99***  -0.42***  -0.03 0.07 0.20***

3 Winners 0.44** 0.25*** 0.18*** 0.16*** 0.18***
Losers 0.72%** -0.04 -0.17** -0.19***  -0.24***
W-L -0.29 0.29** 0.35*** 0.34*** 0.43***

6 Winners 0.69*** 0.44%** 0.40%** 0.43*** 0.36***
Losers 0.86*** -0.01 -0.15* -0.30***  -0.28***
W-L -0.17 0.44*** 0.55*** 0.74*** 0.64***

9 Winners 0.83*** 0.58*** 0.55%** 0.47%** 0.42%**
Losers 0.67*** -0.06 -0.31***  -0.35***  -0.30***
W-L 0.16 0.65*** 0.86*** 0.82*** 0.72%**

12 Winners 1.04*** 0.74%*** 0.54*** 0.49*** 0.39***
Losers 0.80*** -0.19 -0.31*%**  -0.29***  -0.25%**
W-L 0.24 0.92%** 0.85*** 0.79*** 0.64***

Table 9. Average monthly returns as a percentage of each equally weighted strategy between 1870 and
1930. The winners’ portfolio consists of the top decile of stocks based on price momentum. The losers’
portfolio consists of the bottom decile of stocks based on price momentum. W-L is the difference

between the monthly returns of the winners’ portfolio and the losers’ portfolio. Portfolios are value

weighted.
Decile Rank Average monthly return (%)
P1 -0.19
P2 -0.20**
P3 -0.27***
P4 -0.01
P5 -0.00
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P6 0.07*

P7 0.13%*x
P8 0.25%**
P9 0.47%**
P10 0.74%**
P10 - P1 0.92%*%*

Table 10. Average monthly returns as a percentage for the 12-month formation and 3-month holding
equally weighted portfolio between January 1870 and December 1930. Stocks are grouped in deciles
based on price momentum. P10 consists of the top decile and P1 of the bottom decile of stocks.

Panel A — CAPM Alpha

J K= 1 3 6 9 12

1 -1.04%** -0.44%*** -0.07 0.03 0.15%**
(-4.99) (-3.94) (-0.87) (0.51) (2.65)

3 -0.33 0.29** 0.28*** 0.30*** 0.34***
(-1.42) (2.46) (3.13) (4.39) (5.62)

6 -0.25 0.38*** 0.46*** 0.66*** 0.55%**
(-1.05) (2.84) (4.87) (8.60) (8.16)

9 0.07 0.61*** 0.77%** 0.75%** 0.67***
(0.27) (4.56) (7.58) (8.91) (8.88)

12 0.16 0.87*** 0.79%** 0.73%** 0.62***
(0.60) (6.29) (7.73) (8.59) (8.23)

Panel B — CAPM Beta

J K= 1 3 6 9 12

1 -0.50%** -0.10 -0.17 -0.15 -0.19*
(-2.77) (-0.78) (-1.49) (-1.48) (-2.02)

3 -0.38* -0.00 -0.30** -0.18 -0.35***
(-1.89) (-0.02) (-2.35) (-1.70) (-3.33)

6 -0.81*** -0.31** -0.40*** -0.30** -0.37***
(-3.70) (-1.96) (-2.96) (-2.45) (-3.12)

9 -0.89*** -0.17 -0.39*** -0.29** -0.19
(-4.05) (-1.11) (-2.67) (-2.19) (-1.47)

34



12 -0.79%** -0.25 -0.26* -0.23* -0.08
(-3.42) (-1.54) (-1.79) (-1.70) (-0.60)

*Significant at the 10% level, ** significant at the 5% level, *** significant at the 1% level

Table 11. The results of the twenty-five equally weighted momentum strategies are regressed against
the market premium to test the robustness. Panel A shows the CAPM alpha and Panel B shows the
CAPM beta for the equation: R; = a; + B; (R, — Rf) + €;. Momentum signals are calculated based on
price and stocks are value weighted. Numbers in parentheses indicate t values. The sample runs from

January 1870 to December 1930 at monthly frequency.

Decade Average  monthly CAPM alpha (%) CAPM Beta
Return (%)

1870 — 1879 1.31%** 1.17%** -2, 11%**

1880 — 1889 0.28 0.05 -1.04

1890 — 1899 0.49 0.44 -0.46

1900 — 1909 0.82** 0.92*** 0.41

1910 - 1919 1.33*** 1.20%** -0.41

1920 — 1930 1.28*** 1.34%** 0.19

1870 — 1930 0.92*** 0.87*** -0.25

*Significant at the 10% level, ** significant at the 5% level, *** significant at the 1% level

Table 12. Average monthly returns as a percentage for the 12-month formation and 3-month holding
portfolio per decade between January 1870 and December 1930. CAPM alpha and Panel B shows the
CAPM beta for the equation: R; = a; + f; (Rm — Rf) + €;. Momentum signals are calculated based on
price and stocks are value weighted. The sample runs from January 1870 to December 1930 at monthly
frequency. The sample runs from January 1870 to December 1930 at monthly frequency. Since the
sample includes 61 years, the last decade includes an extra year, running from January 1920 to
December 1930.

12, Appendix D

Equally weighted Price Momentum Results

J K= 1 3 6 9 12
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1 Winners 0.16 0.10 0.20*** 0.25*** 0.31***
Losers 1.52%** 0.97*** 0.54*** 0.37*** 0.27***

W-L -1.35***  -0.87***  -0.33***  -0.13** 0.04
3 Winners 0.11 0.32%** 0.36*** 0.39*** 0.44***
Losers 1.17%** 0.75%** 0.46*** 0.35*** 0.25***
W-L -1.06***  -0.42***  -0.10 0.04 0.19***
6 Winners 0.44%*** 0.55*** 0.59*** 0.66*** 0.64***
Losers 1.20%** 0.89*** 0.59*** 0.41*** 0.39%**
W-L -0.76***  -0.34***  0.00 0.26*** 0.25%**
9 Winners 0.57*** 0.71*** 0.81*** 0.78*** 0.72%**
Losers 1.14>** 0.87*** 0.53*** 0.41*** 0.38***
W-L -0.57***  -0.16 0.28*** 0.36*** 0.34***
12 Winners 0.91*** 0.92*** 0.85*** 0.78*** 0.71%**
Losers 1.00*** 0.77*** 0.54*** 0.45%** 0.43***
W-L -0.09 0.14 0.31*** 0.33*** 0.27***

Table 13. Average monthly returns as a percentage of each equally weighted strategy between 1870 and
1930. The winners’ portfolio consists of the top decile of stocks based on price momentum. The losers’
portfolio consists of the bottom decile of stocks based on price momentum. W-L is the difference

between the monthly returns of the winners portfolio and the losers portfolio. Portfolios are equally

weighted.
Decile Rank Average monthly return (%)
P1 0.41***
P2 -0.19***
P3 -0.09***
P4 0.03
P5 0.11%**
P6 0.14***
P7 0.21***
P8 0.28***
P9 0.41%**
P10 0.78***
P10 -P1 0.36***
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Table 14. Average monthly returns as a percentage for the 9-month formation and 9-month holding

equally weighted portfolio between January 1870 and December 1930. Stocks are grouped in deciles

based on price momentum. P10 consists of the top decile of stocks based on price momentum and P1

of the bottom decile. Portfolios are equally weighted.

Panel A — CAPM Alpha (%)

J K= 1 3 6 9 12

1 -1.36%** -0.88*** -2.12%** -0.16*** 0.01
(-11.31) (-10.37) (-6.13) (-3.40) (0.32)

3 -1.07%** -0.43*** -0.14** -0.00 0.15***
(-7.38) (-4.67) (-2.31) (-0.10) (3.06)

6 -0.77%** -0.36*** -0.05 0.20*** 0.17**
(-5.07) (-3.51) (-0.72) (3.02) (2.53)

9 -0.59*** -0.19* 0.22** 0.28*** 0.27***
(-3.93) (-1.80) (2.53) (3.57) (3.85)

12 -0.12 0.11 0.24*** 0.25*** 0.21***
(-0.74) (0.93) (2.48) (2.96) (2.89)

Panel B — CAPM Beta

J K= 1 3 6 9 12

1 -0.36*** -0.19%** -1.51%** -0.42%** -0.32***
(-4.55) (-2.62) (-4.30) (-7.24) (-5.56)

3 -0.36*** -0.24%** -0.58*** -0.54*** -0.53***
(-3.87) (-3.08) (-9.12) (-8.42) (-7.86)

6 -0.63*** -0.61%** -0.73*** -0.72%** -0.90***
(-6.39) (-7.07) (-10.29) (-9.20) (-9.56)

9 -0.71%** -0.76%** -0.96%** -0.94%** -0.73%**
(-7.24) (-8.54) (-10.95) (-9.74) (-7.43)

12 -0.86*** -0.84*** -1.03*** -0.94*** -0.73***
(-8.32) (-8.44) (-10.46) (-9.21) (-7.15)

*Significant at the 10% level, ** significant at the 5% level, *** significant at the 1% level

Table 15. The results of the twenty-five equally weighted momentum strategies are regressed against

the market premium to test the robustness. Panel A shows the CAPM alpha and Panel B shows the

CAPM beta for the equation: R; = «a; + f5; (Rm - Rf) + €;. Momentum signals are calculated based on
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price and stocks are equally weighted. Numbers in parentheses indicate t values. The sample runs from

January 1870 to December 1930 at monthly frequency.

Decade Average monthly CAPM alpha (%) CAPM Beta
Return (%)

1870 — 1879 -1.16*** -0.42** -2.81***

1880 — 1889 0.08 0.00 -0.53***

1890 — 1899 -0.15 -0.18 -0.90***

1900 — 1909 0.90*** 0.89*** -0.04

1910 - 1919 1.66*** 1.67*** -0.18

1920 — 1930 0.82*** 0.85*** 0.09

1870 — 1930 0.36*** 0.25*** -0.94***

*Significant at the 10% level, ** significant at the 5% level, *** significant at the 1% level

Table 16. Average monthly returns as a percentage for the 9-month formation and 9-month holding
portfolio per decade between January 1870 and December 1930. CAPM alpha and Panel B shows the
CAPM beta for the equation: R; = a; + B; (R, — Rf) + €;. Momentum signals are calculated based on
price and stocks are equally weighted. The sample runs from January 1870 to December 1930 at
monthly frequency. The sample runs from January 1870 to December 1930 at monthly frequency. Since
the sample includes 61 years, the last decade includes an extra year, running from January 1920 to

December 1930. Portfolios are equally weighted.
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