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1. Introduction

Recent research has noted that major technological breakthroughsearaafompanied by
substantialasset price reverslwhich have the potential to profoundly impact economies
However, the mechanism that leads from new technology to an asset price reversal is unclear.
Shiller (2005, 2015)roposes thaxcitement over new technology and high initial profits ¢ead

to periods of irrationally high pricing, similar to thosesdrited in Galbraith (1994),
Kindleberger (1978)and Minsky 1986; 1992 Within this frameworkPerez (2009) suggests

treating maj or t echnol ogagsetlpnce imbpdeiined aathe a di
point at which new technology stogkices ¢ depl e’ from their under
These hypotheses are contradicted, however, by research stressing the extent to which share
prices duringsuchepisodes remain consistent with underlying fundamentals (Donaldson and
Kamstra, 1996; Fama, 1991; ®ar, 1989,1990). In this areaPastor and Veronesi (2006,

2009)develop a model iwhich a boordbust pattern in new technology shares is the rational

result of uncertainty surrounding the extent to which the technology will be adopted.

Evidence from previous technological booms reasonablyconsistent with the
predictions of both the speculative finanttgpotesis advocated by Perez (20G8)d with the
time-varying uncertainty hypothesis advoahtey Pastor and Veronesi (2008udieshave
thusarrived at opposite conclusions when studyhmySouth Sea Bubble (Frehen et al., 2013;
Kleer, 2015; Neal, 1990) and the dmm boom of the 1990s (Pastor and Veronesi, 2006;
Shiller, 2005). As a resullit is difficult to separatéhe extent to which technologiriven share

price booms i@ explained by each dynamic.

This paper provides new evidencethis debate byevaluatinga technologydriven
boom and busivhich has attracted almost no previous research: the British Bicycla Man

1895190Q During this episode, a series of technological innovations rapidly increased the
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demand for bicgles, resulting in both a promotion boom and a substantial reversal in the prices
of listed bicycle companiegiowever, there has been nedgyth economic analysis of share
price movements during this episo@&ataon share prices and fundamentsing the mania

is therefore handollected from various sourcesder toempiricallytest the aforementioned
hypothesesThe results areonsistentvith the hypothesis of a speculatitezhnologybubble
advocated by Perez (2009), but not with the tiragying risk hypothesis advocatbg Pastor

and Veronesi (2009).

The widelyreported asset price reversal ytke shars is first quantified usingrices
gatheredrom a combination of thEinancial Timesand several local Birmingham newspapers
with these priceshencallatedinto adaily marketcapitalisatiorweighted index This index
rises by over 200 per cent in early 1896, but loses 76 peotén peak value by the end of
1898, comfortably fulfilling the purely priebased critedn for an asset price bubble set out
by Goetzmann (2015)n order to determine whether these prices departed from fundamental
values, dividendarethencollected frontStock Exchange YearbooR$e consistency of prices
with current and future dividendghroughout this periods tested sing a modelwhich
expresses the share price as a function of current dividends, the expected rate of return, and an
implied rate of future dividend growth. The dividend growth rate implied by various assumed
expected rates of return is then compared to the one argewvmbservedates of dividend
growth. Even under the assumption of an unreasonably low expected ratarnofobserved
rates of dividend growth are substantially lower than thogdied by cycle share prices. This

suggest that prices were not consistent with skierm fundamentals.

The longterm performance of cycle firms teeninvestigated using theinding-up
orders published itheLondon Gazettand BT31 fileswhich areheld in the National Archives
in London 122 of the 141 cycle companies investigated either declared bankruptcy, were

reconstructed, were wound up voluntarily, or were wound up for unknown reasons. The final



traded share prices of these firms indicates that subscribers would generally have lost the vast
majority of their initial investment. The profits accumulated by lmmgrterm successes, the

most notable of which was the Dunlop Company, are insufficient to offset these losses. The
high level of cycle share pricés 1896 and 189% therefore not explained by the letegm

performance of cycle firms.

The model ofPasto and Verones(2009)is then tested by comparing its predictions
about the price, vol at i |Isitotthgse abeedveddearingaheoytle * ne w
mania.This hypothesis is consistent with the rapid growth in new technology observed directly
before the cycle mania, as noted by Harrison (1964 illustrated by the volume of cyele
related patents issued at this tircl®wever, bare prices reach a minimum much later than the
PastofVeronesi (2009) modepredicts and the beta of the cyckhare market does not
significanty c hange over the course of the mani a. S
reversal depends on changes in the nature of risk associated with cycle shares, it cannot fully

account for the price levels observed duriB§@ and 1897.

The evidencdérom the cycle mani& instead consistemtith the hypothess advanced
by Perez (2009and Shiller (2005; 2015Wwho argue that asset price reversaisur when
shares are bought in the expectation of future capital gaingr ridhn for the underlying
company’ s .phisdhéorypredizts that seyeral features will be present during the
asset price reversal rapid increase in the demand for new technolbigyr shortterm capital

gai ns, foll owed by a *‘decoupling of share

monetary conditions, which provide sufficient liquidity for a bubble to develdpulst

stimulating a r e a ¢ h cobints rof specukativelinvestmaim whiclg u a | i t

investors buy shares with the intention of quickhsedling them after prices rise



This paper contributes textantliterature by providing an insight into the role of
financial markets in thategration of ne technology into an economierez (2002, p.xviii)
notes that while much has been written on the importance of financial markets to economies,
and on the response of economies to innovation, relatively little research studies the
relationship between inwation and financial market®otable exceptions includ&atwell
(2004); Nicholas (2008)Pastor and Veronesi (2006, 2009); Perez (2002,)2@0@ Saint
Paul (1992). Perez (2009) identifies five major technology bubbles in canals, railways, steel,
autonobiles and oil, and information and digital communications. However, the pattern
described, i n which major innovations 1induc:
high initial profitsand excitement about the potential of the new technoldggely resembles
the British bicycle manidn contrastthe evidencefrom the cycle mania does natipport the

model of Pastor and Veronesi (2009).

This paperalsocontributes to the literature @sset price reversaby providing new
evidence from @& episode on which there is little previous resealkotisting studies on the
British bicycle industry in this era have focused on the effectiveness of British capital markets
and the competitiveness of the cycle industry (Harrison, 1969, 1981; Millwa88; Lloyd
Jones and Lewis, 2000). Those dealing direct
narrative accounts of the fraudulent dealings of company promoters (Rubinstein, 1977
Stratmann, 2010)Whereasprevious literature hasften stressedhe extent to which share
prices remained consistent with fundamental values during famous nj@armapbell, 2012;
Garber, 199Q)this papesuggests that this was not the case for the cycle memgsupports
the findings of Galbraith (1994), Kindlelggar (1978), and Shiller (2015), who argue that asset
price reversals often contain a ‘bubbl e’ corl

The relative importance of the speculative feedback loop in driving the alaaiaupports the



findings of Minsky (1992) andWray (1991, 2008), who argue that asset price booms are

primarily explicable byspeculation

Theremainder of thipaper is structured as followSectiontwo constructsa narrative
account of the maniom previous literatureandoutlines the explanations for it provided by
the contemporary financial press. Sectibnee attempts toestablish whether share price
patterns were explicable by changes in fundamental vasespproximated by dividends and
long-term firm performanceSection four examinesthe consistency of the mania with the
dynamics identifiedby Pastor and Veronesi (2009) dPerez (2009)Sectionfive summarises

the main findings

2. The Cycle Mania

The growth of the cycle industrpetween 1895 and 190@ad its origins in a series of
technol ogical innovations. The ‘safety’ desi
much more comfortable ride, and the use of ball bearings and new procegsexitming

weldless steel tubes substantialigreagd British productive capacity (Harrison, 1968he
widespread adoption of the pneumatic tyre in 1&83hlted ina rapid increase in demand for
bicycles, which existing producestruggled to megRubinstein, 197,7p.5]). There was thus

a rapid increase ithe number of registered cycle manufacturer8ritain: Harrison (1969)

reports a fourfold increase between 1889 and 188th the majority based in the West
Midlands (Millward, 1989)Rubinstein (1977) estimatés at the height of the boom 1896,

750,000 bicycles were produced per year, Aadmillion people cycled, at a time when the

population of Britain was around 35 million.

The prevalent fashion for cyclingias accompanied by boom in the promotion of
cycle manufacturing companie$he combinedsubscribed capitabf cycle, tube and tyre

companies floated in 1896 was over £17 million, around one eighth of the total valugkf all



issues in that yeawith another £7.7 million raised in 189Aarrison, 1981)The increase in

the number and size of cyct®mpanis floated at this time can be seen in Table 1, which
shows the nominal capital of cycle, tube, tyre and motor corporations issued between 1895 and
June 1897The 29 companies issuedthme first half of 1895 had a combined nominal capital

of £540,000; the first half of 1896 saw 128 companies issued with a combined nominal capital

of £15.5 million (although not all of these companies were fully subscribed).

<<<INSERTTABLE 1 HERE>>>

The largest cycle companyp issue shares this period was th®unlop Company

which was floatedn May 1896for £5 million. This company was formed by combining the

patents of some smaller firmgth thoseof the Pneumatic Tyre Comparwhich wasbought

by promoterdor £3 million in April 1896 Thenominal valueof the Pneumatic Tyre Company

had been only £300,000, and the praditsned byts shareholders as a result of its acquisition

generated considerabkexcitement in thecycle share market. OApril 22nd 1896, he

Financial Timedescriedthe marke s h a v i n g amidgeponteofinoreased activity

andlarge increases in the price séveralcycle shared This sentiment was repeated in an

editorial the following weekwhich stated h a t

the fyres

The boom ircycle manufacturingid not last, adthe industry went into recessiafter
1897. Millward (1989) estimates that in Birmingham, theal point of the industry, 54 per
centof cycle companies that existed in 1896 were no longer in business byrt@decline
is attributedbyHar ri son (1969) to the passing of

competition, and the unwillingness of British companesffer cheaper models of bicycle.

I Nominal capital data is obtained from tGock Exchange Yearbodbstween 1895 and 1900. Details of the
formation of the Dunlop Company are available from Stratmann (2010).

2Financial Times ‘ The CBabdm Tra2ed April 18
SFinancial Times ‘ Cycl omania’', 27th April 1

cycle shares promise



alsoappears to have been accompanied by a fall in the value of cycle shares, Ritlaticeal
Timesreportingin J ul y 1 8clke sharesahave depreciated considergsiyce 1st
May].’4 The survivingBritish cycle firmsdid not recover untiaifter 1906 when firms began

to cutprices (Harrison, 1969). LoAgrm success was generally only achieved by companies
which branched into related industries: tyres for other vehicles (Dunlop, Palmer), motorcycles
(RudgeWhitworth, Triumph), and motor cars (Rover, Riley). The notable exception is
Raleigh, which became a globally successful bicycle firm only after being privately acquired

during major financial difficultiesn 1908(Lloyd-Jones and Lewi£000).

Whatexplanaions did thecontemporarpress provide forapid increases in the price
of cycle sharesThe Economigtepeatedly argued that there was a strong element of gambling
in the purchase of cycle shares, withr ampant specul ation’ bro
aforementioned sale of the Pneumatic Tyre Compahys repeatedly claimed that many
buyers of cycle shares did so in the hope of quickly selling the shares on at a small profit.
Subsequent editorials were heavily critical of the methods used byaoyolgany promoters,
with one article accusing promoters of beir
gullibility of the a v er a g e a facteravkidh bas alsp beenemphasised by Harrison
(1981) .5 AnotherEconomistarticle in May 1897 emphasiseuetrole played at that stage by
a lack of liquidity in the marketlaimingt hat ‘ anybody wishing to beu
it extremely easy to get what he wants.. hol
that in nine cases out adritherear e n o b u’ e Fimancial Timestas broadly in
agreement, whilst also emphasisthg effectof t he preval ent feminine

r i d indriyihg demand Moneynoted that the vendors of the cycle firms overwhelmingly

4Financial Times ‘ Cycl e ShareBr &dédAmeirondan OverJJuly 189

5The Economist ‘* The “Boom” in Cycle Shares’, 25th April 189
5The Economist ‘* Cycl e Comp,ang7thoimomne oh896.
"The Economist The Mar kets for Cycle Share

s 22nd May 1897.
8Financial Times ‘ Cycl omania’', 27th April 1896.



chosetotake ash rather than shares in the new com
have i n t hei?®Thegeneral gioture resentes ingsenewspapers is one in

which rapid price rises attracted speculative momegulting in prices risingabove heir
fundamental values. Thegeice levelswere then maintained by a lack of liquidity in the

mar ket, slowing the market’'s corrective mech
3. Cycle Share Prices and Fundamentals

The narrative presented by the financial presstradictsFama (199), who argues that
supposed ‘bubbl es”’ in share priceswvayiimgoul d b
returns.Previous studies of historical asset price reversals dfieefound that, contrary to
contemporary reports of magk irrationality, prices remained reasonably consistent with
dividend payments (Campbell, 2012; Garber, 1990; Voth, 2008%. sectionuses data on

daily share prices, dividends, and windimg orders to assess whetlcle share prices

remained consistet wi t h fundamental values or experi e

What constitutesan asset price bubbleSiegel 2003 argues thatin order to be
classified asuch anevent must fulfitwo criteria.Thefirst, in accordance witKindleberger
(1978 p.16), is that theres ‘* an wupward price movement over
i mp | oTdigcsiteria has been quantified by Goetzmann (2015), who categorises share price
movements as a ‘rideof mird tlkah 100 per cenh aver tmucsesof edher
one or three years, and fall by at least 50 per cent, either in the following year or over the next
five years.The second criteria, in accordance wathrber (2000, p)is that this price pattern
is ‘unexpl ai nabih e a rdrscesahiusd at . some point rise above the level

implied by the profitability of underlying firms, not simply be the result of unforeseeable

°Money ‘ Cycle Promotions’', 20th June 1896.



changes in their circumstanc@sis section tests the consistency of each of these criteria with

datafrom the Bicycle Mania.
3.1 Cycle Share Prices

Whether a substantial price reversal occursaésted using cycle share prices hantlected
from contemporary newspapers, nantblgBirmingham Daily PostBirmingham Daily Mai)
andFinancial Timesbetween 1895 and 189&he coverage of thEinancial Timesvas most
comprehensive, but only begins in April 1896, so a combinatiotheftwo Birmingham
newspapers is used prior to thémtotal, 143 cycle, tube or tyre companies had a share price
listed at least once in one of these newspapers during this pedipdoducing bicycles, 24
producingtyres, and 23 producing tub¥sSummary statistics for these companies are shown
in Table2. As canbe seen, there is considerable variatiothe size of these companies, with
nominal capitals ranging from £10,000 to £5 milli&»ata on par value was unavailable for
three companies; of the remainitd, 128 issuedhares at £1, indicating that these companies
were keen to attra@s wide a rangef investoras possibldAcheson et al., 2012 efferys,

1977)
<<<INSERT TABLE 2HERE>>>

The daily share price®f these companiesrethen collated into an index, in ord®
track the level of cycle share prices during the periodadcordance with Le Bris and
Hautcoeur(2010) this indexis weighted by market capitalisatibhMarket capitalisation is

calculated by multiplying the prigear ratioof eachfirm by its subscribed capital.e:

10 Eight general engineering companies that also produced bicycles and fourcompanies are excludesin

index including these companies was also calculated, but any differences between the two indices were minimal,
and this index is excluded for the sake of brevity.

11 Priceweighted returns and equallyeighted log returns amdso calculated as a robustness check, but the

resulting indices are not notably different from one weighted by market capitalisation.
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m = (1)

where m is the par val ue o fdaifyindexmeturnomaayade s i s

shares ishencalculated using the formula:
R=BM_(4 W X{i )t )
wi t h  we j gk Bh-mirgvand
I (G R 1

where N is the number of stocks,ip the price of stock i at time &andmi 1 is themarket

capitalisation of firm at time t1.

The index at the first date, 2 September 1895, is set equal to 100. Each snbsaige

of the index is calculated as:

l=li* (B 3
where {is the value of the index at time t andisthe return at time t.

The resulting cycle shaiadex is shown in Figure 1ts valueincreasedy 261.5per
centbetweerdanuary and May 1896, before declinmgdestlyfor the remainder of 1896. The
first three months of 1897 show cycle share prices partially recovering, before a prolonged
decrease for the remainder of 1897 and 1898. The value of the index falls7@o2aRits
peak in May 1896 t65.6at the end of 1898, a decrease@f3per centThis episodeherefore
comfortably fulfils the criteridor an asset price bubb$et out by Goetzmann (2015), which

requires a rise of only 100 per cent and a subsequént &0 per cent.

<<<INSERT FIGURE 1 HERE>>>
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<<<INSERT FIGURE 2 HERE>>>

Oneimportantissue wherracking an industry ovesuch a volatile period is variation
in thenumber oflisted companiesThis variation is shown graphically in Figure 2: at the end
of 1895 less than ten companies were listed, 127 were bgtdte summer of 1894nd by
the end of 1898 only 65 remaifihe change in the number of cycle shares presents a problem
when trackingshare prices, becaude indexdoes not account for the firdayreturns of new
additions For example, if existing firms were valued highly relative to new firmsptloe
level implied by the index would be disproportionately high.deal with this shortcoming,
two other metrics to descrilmbanges irthe pricesof cycle shares are calculatéde average
price-parratio of listed cycle firms, and their aggregate market capitalisafio@price-par

ratio iscalculatedas:

_p
0= ;t 4

wherepi s t he price of the s hThisfguraida neasuneof iow a n d
highly a share is valued relative to its face value, andiltasshe advantage of accounting for

first-day returns. It also provides a measure of theadjlusted return expected by investors,

since dividends arepaidinpao r t i on t o a share’s par value.

Figure 3 shows tharithmetic mean of the price:par rafiar all listed cycle shares
between September 1895 and December 1898. It is notable that the rapid increase in the number
of incorporated cycle firms in early 1897 is not accompanieaidscrease in theveragerice-
parratio of listed firms On the comry, this ratio increases from 4.8n January 1st 1896 to
a peak of 1.41 on March 10th 1897. This suggests that investors expected the average risk
adjusted return on cycle shares to increase in this period, despterdsgpondingncrease in
the numler of companiesThe average price of cycle shanedative to par wasonsiderably

lower than inMarch 1897 than ispring of the previous year, a fact which is not immediately

11
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apparent from thenarketcaptalisationweightedindex.However, by this measure, prices still

rise and fall on a large enough scale to meet the criteria of Goetzmann (2015).

<<<INSERT FIGURE 3 HERE>>>

Finally, Figure 4shows theaggregatenarket capitalisation of afjublicly-listed cyde
firms between 1898nd 1898calculated by multiplying the subscribed capital of each firm by
its price-parratio. This measure rises from around £2.5m in 1895 to a peak of £20.8m in April
1897. Thereafteiit steadily declines, reaching £5.4m in January 1898 measurelows
that while the average share price relative to par vadaéed in spring 1896, tlaggregate
level of investment ithe industrypeaked irspring1897.0nce again, the extent of the rise and
fall in the aggregate market value of these companies ctabfp meets the criteria of

Goetzmann (2015).

<<<INSERT FIGURE 4 HERE>>>

3.2 Cycle Company Fundamentals

The second criteria, that share prices werexplagable by fundamentalsan be tested in
numerous way$One possibilityistotrack o b i nthe satio@fhare prices to tangible assets,
over time(Smithers and Wright, 2000J he inconsistencgnd poor qualityf accountinglata
during the cycle mania, however, makigis measurenreliable Cycle firm accounts fot897,
which were obtained fra Birch (1897) generally show a large proportiohintangible assets,
such as patentghts,goodwill, ortrademarks. In the case of the Dunlop Company, for example,
this category accounted for £4.26 million of its £5.24 million assets.unclear howthis
number was reached, making any estimate of Qesulp substantial uncertaintgimilar
problems arise when attempting to replicate the goesarnings ratio advocated by Campbell

and Shiller (1998), as earnings figures were subject to unreiabieates of depreciation.
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This paper therefore follows Gordon (1959) and Shiller (1981) in assessing the value
of stocks relative to current and future dividend payments. The major advantage of using
dividend data is that it is not subject to tenparability and quality issu@ghich affect data
obtained from accountss any reported dividends had to be p@d the other hand, firms
could havereinvesed profits, resulting in gains for investors that would only become atear
thelongterm. Inorder to deal with this issue, the winding up orders of cycle firms are also

examined, providing an indicator of their leteym performance.

Thedividends paid by each compaduring the sample period avbtained fronStock
Exchange Yearbookketween 189 and 1900. Exividend datesare obtained fronthe
Financial Times Companies which went bankrupt are assumed to pay zero future dividend,
andwhen a company is involved in a merger, the dividends of the merged company are used.
When a company ceasdulisiness for another reasats future dividends are treated as
unknown.Companies for which datare not available, usually because they did not submit

their accounts, are excluded from the analysis.

Figure5 shows the averageevious andgubsequerdividend of cycle firms throughout
18951898 As reported by th&tock Exchange Yearbodkese dividends are expressed as a
proportion of par value, as opposed to as a yield on the current markeDpridend payments
peak in May 1896with the averageext dividend of cycle firms reaching a level of 18 per
cent The dividend level remain®lativelyhigh, above 6 pecent, until March 1897, but falls

to between 2 and 3 per cent during 1888 1.4 per cent during 1899.

<<<INSERT FIGURE 5 HERE>>>

To test whether cycle shares weygcedconsistently with dividends pricing model
is required.The approach choses that of Voth (2003)calculating the dividend growth rate

implied bythe general level adhare prices, and comparing this implied rattheoobserved

13



rate of dividend growthThis modelis chosen becausi is valid under very general
assumptions, with the exception of an assumed expected interest rate, which can easily be

varied to producea rangeof plausible results.

The pricing modebssumes a representative consumer who maximises the discounted
value of future expected consumption, as in the consumption capital asset pricingTihedel.
price level can therefore be expressed as a function of three factors: current dividends, expected
dividend growth, and thexpected returnwhich incorporates aappropriate risk premium.
Assuming a constant rate of dividend growthmda constanéxpected returi the price level

p can be expressed:

do(1+g)

- )
Making g the subjeg¢this formulabecomes
_P-do
9= (©)

Following Voth (2003), various estimates @fre used. The average dividend yield for
the 125 largest British companies in 1898 was 3.93 per cent (Kemamedpelargy 2000,
pp.5456). This is almost definitelyob low. Grossman (2002) identifies positive capital
appreciation of between 1.31 and 2.84 per tetitis period and the preference shares issued
by cycle companies almost always promised an annual dividend of between 5 and 78er cent.
The 3.93 per cent estimaie therefore used as a lower bour@@gossman (2002, p.140)
calculates the average marketgtalisationweighted totalannualreturn on stocks between
1872 and 1913 as 6.39 per cent, and this is used as an alternative ni@aallyean estimate

assuminga value of 8 per cent is used, 8 per cent being the rate of dividends on ordinary shares

12 The annual dividend on cycle company preference shares are obtained f@octh&xchange Yearbaok

14



promised by theDunlop Companyupon its launch in May 1898 This value is almost
certainly too hight he Du n | o pshates wepegemnsybscabedjoingto market at a 25
per cenpremium which implieda dividendyield of 6.4 per cent-urthermore,his was by far
the largest listed cycle company, and ip@ssiblethat investors in smaller firms would have

expectedh greater returto compensate for a higher level of risk.

The resulting implied dividend growtlates areshown in Figure 6lt can be seen that
share prices implied high dividend growth umiié summer 0L896,but from October 1896
onwards implied dividend growth wa almost exclusively negative, even at thighes
assumed valuef i. There is a notablergedecrease iMay 1896resulting from lhe payment
of a 100 per cendividend by the Beeston Pneumatic Tyre Compdaine story behind this
dividend payment is documented by Stratmann (2010); it seems likely that E.T. Hooley, a
promoter, paid the dividend from his own personal funds in a successful attempt to inflate the
price of t he Thispaprem wds smourscddanrtre spring of 1896, and may
have contributed to the rapid price increases experienced by the overall market for cycle shares
at that time Since Ponzi finance constitutes an important part of the alternative hypothesis of
Minsky (1992), the Beésn Company is included in the analysis; however, the results are

robust to its exclusion.
<<<|INSERT FIGURE 6 HERE>>>

How realistic were these implied growth ratéB?e simplest way to answer this
guestion is to compare these implied rates tdrtrerates of dividend growth observed in the
industry. These observed ratage calculatedon a oneyear and tweyear basis using the

aforementioned dividend datdsing longer term data is unfeasiblecause so many cycle

BFinancial Times ‘ Cycl omania’', 27th April 1896.
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companies did not survive beyonddD90Oneyear dividend growth is defined tee percentage

change in annual dividend payments from one year to the next, i.e.

Vo e )

For the purposes of calculating twear growth rates, the effect of discounting can be assumed
to be negligible, given the short time horizon and low Figke rate in this periodlwo-year
dividend growth ighereforedefined as the percentage change in dividends from the current

year to the average of the two subseqyeats i.e.:

_((dagh 9ol-& )
A (8)

The resulting time serieme showrin Figure7. Dividend growth rates are seen to be
extremely high between January and May 1896, and extremely low from then onwards. Also
notable is that twayear dividend growthwas consistenyl lower than ongear growth,
implying thatthe financial position ofycle firms continud to worsen untiht least the end of

1900.
<<<INSERT FIGURE 7 HERE>>>

These rates are then subtracted from the implied dividend growthimateder to
estimate thedifference between the expectation and reality of future dividehbdese
differences areshown graphicallyn Figures 8 and9. All six series indicate that future dividend
growth was underestimated between January and May 1896, which may explain why cycle
share prices rapidly rose throughout the spring of that yidsereafter, implied rates of
dividend growth are genalty higher than bserved rates, often by a siigrant margin. Using
the midrangeassumed value of i, share prices in May 1896 implied a rate of dividend growth

89 per cent higher than that observed over the subsequent two years. While prices were slightly

16



more consistenvith oneyear dividend growth, the gap between the implied and vbder

level is still substantial.

<<<INSERT FIGURES 8 & 9 HERE>>>

Finally, it is necessary to briefly examine the ldegn performance of cycle firms.
Frehen et al. (2013) note thsdtareprices during the South Sea Bubble, although high relative
to immediate growth, appear reasonably consistent with thetéongperformance afome
underlying firms.To determine the extent to which this was the case for the cycle nfamia
circumstancesinder which the majority of cycle companiescame defuncire examined
Dataon companyvinding-up ordes, mergers, and reconstructiaa®btained from BT31 files
and theLondon Gazetteandsummarised in Table. 3able3 also includes the average final
share prices of each sgiboup of companies, expressed as a proportion of par value, as reported

in theFinancial TimesA complete list of these companies is providedppendix Table 1

<<<INSERT TABLE3 HERE>>>

As Table 3shows, 113 of 134 cycle companies for which data is avaitablenger
existed in their original form i191Q The final share prices of these companies suggest
average loss of 48.7 per cent on their initial par valieough this includes some fisnwhich
merged during the years 183897, often at a large profit to sharehold@ifse most common
reason that firms ceased to openats bankruptcy, with the final share prices in these cases
implying that shareholders were likely to lose the vast ritgjof the price paid at subscription.
Companieswhich wound up voluntarily, reconstructed, oeased busines®r unknown
reasons also appear to have resulted in the loss of the majority of tHenmgstment.On
average, the 21 companies which suedibeyond 1910 were trading at just 42.2 per cent of
par in December 1903, indicating substantial mediem losses in these firms too. While

some of these companies went on to become relatively successful, no realistic level of long

17



term profitability wauld have compensated investors for their losses on other cycle Itiims.
therefore safe to conclude that investors in the cycle mar@uding those who sold their

shares during the mania, on averagperiencegubstantialosses

Is it possiblethat these losses were the result of changes to underlying factors that
investors could not have foreseenisituestion is impossible to provide a definitive answer
to, but tke aforementionedcoverage of the financial presiemonstrateshe existence of a
significant number ofcommentats who believed cycle shares to be overpric€de
Economistfor examplestated n February 1897 that ‘a great
discourage the buying of most of the cycle issues, for the simple reasons that the particulars
avail able are generally of a very vague <char
offreel y di s c ounlfThesé aoricerns wergrepeated ky botlirthancial Times
and Money the only consistently dissenting voice waygcling Magazine® This is not
necessarily proof that the crash could have been anticipaisdoatsible thathe financial
press was simplynclined toward negativity in generalowever,the qualitative evidence

available does not support the contention that this collapse was unforeseeable.
4. Technologybased Explanations for theCycle Mania

Since fundamentals do not appear to explain these price movements, it is necessary to search
for an alternative explanation. Previous literature has advanced numerous mechanisms by
which an asset price reversal can develop, many of which are summariBegnbgrmeier

and Oehmke (2012)Since the cycle mania appears to have been closely linked with
innovation, thehypotheseshosen to be tested are those whagplicitly accountor the effect

of new technologyThe firstis that of Pastor and Veronesi (200 who argue that the reversal

4The Economist ‘ Cycl e-CandCWMmpanies’, 20th February 1897.
BFinancial Times ‘ Cycl e Shar eBr &d Amei 0 o I;Mor®yw b r -@apitalisatidn819
Cycl es’, 10CywlngMar €& h’' n2&mMNovemiber 1897
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is associated with changes in the nature of risk associated with new technology stock during a
technological revolution. The second is tlagtvancedoy Perez (2009) and Shiller (2005;
2015), who argue that shares can templgr@ecome overpriced as a result of speculative
investment, overconfidence in the profitability of new technology, and loose monetary

conditions.

4.1 New Technologgnd Changes in the Nature of Associated Risk

P&storand Veronesi (2009) propose a mechanism by wiéeh technology can stimulate the
development o& bubblelike pattern in share pricegithout irrational investor behavioufhe

logic of the model is as follow®rior to the largescale adoption of a net@chnology, the risk
associated with nesechologyfirms is idiosyncratic. As a result, the shares of these firms
will command a risk premium. Whether ttechnology will be adated is unknowrex ante

butas its use increasgsositive cash flow news will cause share prices to incrétmeever

the adgtion of the technology by the rest of the economy then causes the nature of risk
associated with the shares to change from idiosyncratic to systémidsk premium therefore

fall s, r esul ttermimgtheishmare arices bf mdwdimolegyfirns.a t

A precondition of the Pastdferonesi model is significant technological innovation,
with uncertainty regarding the scale of its adopti®he role of innovation in increasg
demand for bicycles has been emphasised by Harrison (1969), and can be seen from the
increase in thguantity of cyclerelated patents issu@dthis period Table 4 shows the number
of British patents issued mentioning cycles, tyres, tires, bicyme®locipedes in their subject
field between 1885 and 1896. At the peak of the cycle mania in #89@ccounted fof,269
patents]14.8per cent of all patents issued in that yé#ncertainty over the scale of adoption
is evident from the responses of the contemporary press to the increase in demand for bicycles.

The Financial Times for example, ex@ssed concerns over whether this demaadid be
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maintained® The Economissimplyst at ed that ‘it is impossible

cycling¥will | ast

<<<|INSERT TABLE 4 HERE>>

The RastorVeronesimodel " s t est ab |l sharg prieedindices todbea s r e
devel oped for both the ‘ ol dwhchdomotmijiallyusec onsi s
the new technology, and t he ‘(Msorvane Yeoonesimy '
2009, p.1453)A daily index of blue chip firmss therefore developed for the period 1895

1897. This index is weighted by market capitalisation and compiled using the same
methodology as that of the daily cycle share index. It consigte 80 largest firmby ordinary

capital in 1898, as repodeby Kennedy and Delargy (2000). Tkbare prices othese

companies are obtained frofime TimesThe constituent companies are lisiadAppendix

Table 2.The resulting index, alongside the cycle share index for the equivalernidiiod, is

shown in kgure 10.Notably, he boom in cycle shares is not awganied by a similar pattern

in the price of bluechip shares, and the two indiads not appear to be correlated.
<<<INSERT FIGURE 10 HERE>>>

In order to determine longéerm trendsmonthly indices for both cycle shares and
blue chip shareare calclated for the years 1895903. For simplicity,tese indices are

price-weighted, and returns acalculated as:
Index ret uR=B\_gwxpt)i me t: (9)
with wej gB:éBegPao and

I ,:[( ip, tpi —,1)t ][p| _1)[ ]

¥ Financial Times ‘ Cycl omania’', 27th April 1896.
The Economist ‘* The “Boom” in Cycle Shares’', 25th April 1809
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As inthe previous calculatits, indices at the first dateS2ptember 1895, are set equal

to 100, with each subsequent value calculated as:

l=lea™ (B (10)

The resultig monthly indices are shown in Figure 11. Once again, the two indicest do
appear to be correlatetihese indices also show the lack of any substantial recovery in the

cycle fare market in the early 1900s.
<<<INSERT FIGURE 11 HERE>>>

Whatempiricalpredictions does the Pastderonesi model makePhe first is thathe
bubble in stock prices should be much stronger in the new economy than in the old economy
a criteriawhich, as kyures 10 and 11 show, is comfortably fulfilled for the cycle mania. The
second is thattsck prices in both economies should reacminimum & the end of the
revolution, defined as the point at which laiggmle adoption becomes inevitablthoosing
this point is necessarily subjective, but the sales figures and narrative evidence quoted by
Rubinstein (1977, p.51) suggest that bicycles wereitespread use by June 1896. Even
allowing for some flexibility with this date, this criteria does appear to have been fulfilled,

because Figure 11 shows thkgitle share prices did not reach a minimum until-G8@0.

Themodel also predicts thattherw economy’ s vol atility sholt
economy, rise sharply before the end of the revolution, and both volatilities should peak at the
end of the revolution. In order to test these criteria, thda0volatility of both daily indices
is computed. 3eday volatilityis definedas thesamplestandard deviation of the previous 30

daily log returns of each index, i.e.:
o= —B30y .-u?2 (11)

where
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andu is the mean of all values af in the calculation.

The resultingrolatilities are shown irFigure 12.The Pastei/eronesi model predicts a
much higher volatility in the new economy than in the old, and this is consistent with the cycle
mania: the volatility of the cycle index ranges from 0.002 to 0.035, whereas tlahiguedex
volatility ranges from 0.001 to 0.00Fhese results are robust to adjustments for the number
of firms in each indexConsistent with the Pastdteronesi model, volatility rises sharply in

the spring of 1896, anutoninéuaeklB896.at t he ‘end’
<<<INSERT FIGURE 12 HERE>>>

The final predictions made by the Pastaronesimodelconcern the beta of the new
economy, which should rise sharply, peaking at the end of the revol8iimce shares for
which risk is idiosyncratic comand a premium, this would partly explain the rise and fall in
cycle share prices. To test whether this was the case, two measbets arfe calculated: one
using a rolling window of 100 days, and one using a rolling window of 30 months. Beta is
defined a the coefficient of a regression of the cycle share return on the blue chip return, as in

the equation:
Y= Bt K (12)

where yis the return on the cycle share index at time t ansl the return on the blue chip
index at time tFiguresl3and14 show thewo measures djeta alongside twetandareerror

confidence intervals.

<<<INSERT FIGURES 13 & 14 HERE>>>

22



As these figures show, the daily measure of beta is not significantly different from zero
at any stage, and the monthly meassrenly significantly above zero for two very brief
periods in 1898 and 1903. Neither measure shows any similarity to the pattern predicted by the
Past or and Veronesi (2009) model , regardl ess
revolution. This remrsents a significant challenge to the ability of the model to explain the
mania, as the bubblé&e patternin share pricegs assumed to result from changes to the beta
of cycle fiirms Gi ven t hat cycl e f i reresis littisupparfordhise s n o't

hypothesis.

4.2 Speculative Investment and Behavioural Effects

Having rejected the hypothesis of Pastor and Veronesi (20@%ye left with few potential
explanations which do not contain some behavioural element. Garber (1990) stluafests
since this type of explanation is difficult to test directly, it should be treateml as'-n o n
e X pl a nta beresarted to onlywhen all other possibilities are exhaustdthis is a
mischaracterisation; many recent behavioural theories of bubbiesitute clear, falsifiable
hypotheses, and makenumber of empirical predictionshis subsection explores whether
one such explanation, that Berez (2009)is consistent with the evidence from the cycle
mania. Perez (2009), building on the worlSbiller (2005; 2015)]efinesan asset price bubble

as the point at whicimvestors in a stock switch from buying shares for their fundamental value
to buying shares in the hope of quick capital gaifise shares thus become objects of

speculation, theirqces* decoupl ed’”™ from the profitability

The distinctive feature of Perez’'s (2009
new technology. While her hypothesisist wholly inconsistent with the dynamics identified
by Pastorand Veronesi (2009), it also pinpointao further mechanisms by which a

technological revolutiogan lead to the decoupling of share prices from fundamehieddly,
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share price increases could arise from the overconfidence of investbies profitmaking

potential of new technologies (Perez, 2009, p.78Bijler (2015) has described this confidence

as emew t hinking’, whereby some investors be
permanently higher profits than were possible in the gasbndly, existing new technology

firms often experience a rapid increase in skemn profits as the technology becomes widely

adopted. Thisinitially stimulates high capital gains for new technology stocksaciing

speculative investors.

In additionto the presence of new technology, this thigwedictghat financial markets
will display threefeatures. Firstly, there should be a sharp increase in the profits of existing
firms that use the new technolqggsulting in high shotterm capital gainsThis should then
be foll owed by share prices ‘decoupling’ fro
the profitability of underlying firmsSecondly, gce the price inflation is driven by speculative
investment, it is more likely to occur whemonetary conditions are loose ati yield on
traditional assets is lowin these circumstancegvestors may be inclined to search for
alternative investmentsith a greater return, resulting lmgherlevels of speculatiarThirdly,
the influx of speclative money into the new technology steck likely to be commented on

by the financial press.

The consistency of the first prediction with data from the cycle mania can be seen in
Figures 5, 8, and 9. The average annual cycle company dividend increased from below 4 per
cent in 1895 to over 15 per cent in 18%hen excluding the BeestoroGnp a mnusuatl00
per cent dividendrom this calculationthe average dividend still peaksaater 12.5 per cent,
indicating a genuine increase in the profitability of existingleyirms. However, & has
previously been discussetie accompanying rise tycle share pricesas so substantial that

they reached level whichimplied an unrealisti level of future dividend growthrhis is
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consistent with the hypothesis that share prices were no longer being priced according to the

profitability of underlying firms.

In order to determine whether the return on traditional assets was unusuallydow, th
yield on Britishconsolsand t he Bank of dig€ougtlate mthé meriohl886i mu m
1902 areobtained from Global Financial Dasand the Bank of England respectiveByritish
consols were widely considered to have been among the safest anijmdsidsets in this
period, andhus provide a good approximation of the +igde rate of returnThe minimum
discount rate is a good indicator of how loose monetary conditions were. These measures are
shown in kgure 15, with the years 1896 and 1897 highlightétie yield on consolsan be
seen to have reached a minimum of below 2.5 per cent in spring of 1896, the point at which
cycle share prices peakékhis also coincided with the end of a prolonged period in whieh th
bank rate was 2 per cent, the lowest natthe 18661906 time periodSince investors may be
expected to resporidisenvironment by seeking alternativevestments, this consistent with

the hypothesis that the cycle mania was driven by an incireapeculation.
<<<INSERT FIGURE 5 HERE>>>

Finally, if many investmentgere being made for speculative purposes likely that
the financial press would commaeant this phenomenonThis type of evidences necessarily
circumstantial, becausg is impossible to know with any certainty the motivations of
individual investorsl t 1 s, however, r el evan texplaratonfor' r a mp ¢
the boom in cycle shares provided by the contemporary financial pres&conomisstated
thatmany shares were bought “in the hope of bei
a |ittl e whnysubscribersehradd tntbati nt enti on of hol ding

i f they can $£ghekinareial Zimgmitrbuwed therboom tthe® h a saamm

8The Economist ‘ The “Boom” i n Cyc |Tee EShomiste s 'T,he2 Ktylc | &p rBiolomt § 9
May 1896.
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specul ation'spetul avarstjoge®dsmparing investing
Monte Carlo'®Moneys t at ed t hat ‘while panics run in ¢
run on cycl es’ |, and that there had been * a
market. They also highlighted the role of loose monetary conditions suolsequent reaébr

yield,argung t hat ‘the investing public is suffer.]

shrunk.. he is in danger of putt®ng his money

The Perez (2009) hypothesis therefore appears to best explain thenamie.
Alternative hypotheses, which stress the consistency of share prices with fundamentals, are
rejected, and the specific features predicted by Perez (2009) are present. It is important to note
that this hypothesis does not necessamiyly that all,or even a majority of investors, were in
some way ‘ nai v Brevious fiterature rhasahighlightedadeveral reasons why
informed investors may not immediately correct overpricing. They could, for example, have
been shorsale constrained, as the models of Ofek and Richardson (2003) and Schienkman
and Xiong (2003)ort hey may have found it more profit
model of Abreu and Brunnermeier (2002, 2D®8wever, these mechanisms generally require
the existence of some speculative, overconfident, or uninformed investors, and assume that

share prices are temporarily inconsistent with fundamentals.
5. Conclusion

This paper investigates the causes ofsmegprice reversal in British cycle shares in the years
18951900.1 find that he price of cycle shares after spring 1896 is inconsistent with subsequent
dividend growth, and investors in the mania who did not sell during the boom years generally
sufferal heavy losse€ontrary to the predictions of ti&storand Veronesi (2009) model, the

risk associated with cycle shares did not change from idiosyncratic to systemic during the

®Financial Times ‘ The Cycle Market®', 2

2nd M
®Money ‘ The History of Panics’', 30t

ay 1896.
h May 1896.
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reversal implying thatthe risk dynamicsvhich they argue explairtechnological asset price
reversals did not apply to the Bale Mania.In terms of explaining theeversal the eidence

is found to bamost consistent with the framework of Perez (2009), who argues that share price
bubbles developvhen high shorterm pofits in new technology stoskattract speculative

money, leading to a decoupling of share prices from fundamental values.

A particularly interesting feature of this mania whe fact hat a subset of firms
adapted duringhe crash by moving into thewer technology, especially motor cars. Eatwell
(2004) has argued that technology bubbles can have positive effects, as they are linked to high
levels of investment in the most innovative sections of the economy; what is arguably
“irrati on alal perépectiven coald be morerational than the alternative from the
pergective of the public good. This would appear to apply particularly stronghetoycle
manig which resulted in significant capital flowing to innovative compamgthout being

acompanied byeconomywide instability.
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Figure 1. Market CafpWeighted Daily Cycle Share Index, 1895
1898
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Figure 2: Number of Cycle Company Share Prices Listed in
News Media, 1894.898
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Source: Birmingham Daily Mail, Birmingham Daily Post, Financial Times

Notes Thelarge sudden increase and decrease of January 1897 and October 1897 result from charkgeanoigh&@imes
coverage. January 1897 marks the beginning of systematic reporting-wbdmy cycle share prices, whereas October 1897
corresponds with the date at which unofficially listed companies were removed from the index. Unofficially listed companies
generaly had a low subscribed capital, amg as can be seen from Figurehls incident had a very minor effect on aggregate
market capitalisation (and, by extension, the index).
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Figure 3: Average Priepar Ratio of Listed Cycle Firms, 1895
1898
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Figure 4: Total Market Capitalisation of Publicly Listed Cycle
Firms (000's of Pounds), 189898
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Figure 5: Average Cycle Company Dividends, 1-8898 (%)
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Figure 6: Implied Dividend Growth Rate of Cycle Firms (%),
18961898
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Notes i is the assumed expected return on cycle shares.
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Figure 7: Dividend Growth Rate of Cycle Firms (%), 1896

300 1898
250
Average One-Year Dividend Growth
200
Average Two-Year Dividend Growth
150
100
50
0
50 e T ———, e
-100
© © o N\ N N o ®© o
) ) S S 9 S S S
S S S S S S S S S
¢ §© ¢ §© ¢ ¢ &
N\ Ny 2 P Ww N N s i

Source. see text.

37



150

100

50

Figure 8: Implied Dividend Growth Minus Observed Orear
Dividend Growth (%), 1894.898

Source. see text.
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Figure 9: Implied Dividend Growth Minus Observed Fxear
Dividend Growth (%), 1894.898

200

150

100

50

'l'pq,.u‘

~ "~

- "™ -
-~“‘-—'\~ s-_.__‘_-—_‘.

L~

-50

i=8

-100 i=6.39

150 bt ? - — -i=3.93

Source. see text.

39



Figure 10: Daily Cycle Share and Bi@hip Indices, 1895
1897
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Figure 11: Monthly Cycle Share and Bi@hip Indices, 1895
1903
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Figure 12: 3eday Volatility of Cycle and Blu€hip Indices,
18951897
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Figure 13: Daily Cycle Firm Beta, 189897
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Source. see text.
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Figure 14: Monthly Cycle Firm Beta, 1898903
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Source. see text.
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Figure 15: Bank of England Minimum Discount Rate and Yield
on British Consols, 1866902
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Source: Global Financial Data Bank of England
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Table 1: Cycle Corporation Establishment, January 1898e 1897

No. of Average Nominal Total Nominal
Companies Capital (thousands Capital (thousand:
Established of £) of £)
Q1 17 21.03 357.5
Q2 12 15.21 182.5
1895 Q3 15 108.27 1,624.0
Q4 26 56.77 1,476.1
Q1 34 48.27 1,641.1
1896 Q2 94 147.31 13,847.2
Q3 96 55.38 5,316.6
Q4 139 46.44 6,454.6
1897 Q1 156 47.24 7,370.0
Q2 82 58.09 4,763.6
Total 671 64.13 43,033.2

SourceBirch (1897).
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Table 2: Summary Statistics for Companies in Sample

Average Std. Dev Min Max N

Nomi nal Capital 1805 440.9 10 5000 143
Subscribed Capit 1595 409.0 2.61 4547 143
Par Value (pounds 1.244 09888 0.25 5 140

Source:Stock Exchange YearbogR8951900, BT31 Files.
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Table 3: Cycle Company Dissolutions

Reason for Winding Up

No. of Companies

Average Final

Share Price
Bankruptcy 43 0.039
Voluntary 32 0.441
Reconstructed 27 0.416
Merger 17 2.758
Unknown 20 0.206
Year of Winding Up No. of Companies A;ﬁ;e:geplfigsl
Before 1900 55 0.800
19001910 58 0.168
After 1910 21 0.422*
Unknown 5 -
Shares not Allotted 2 -
All Companies 141 0.512

SourcelLondon GazetteBT31 Files Financial Times*indicates the share
price as of December 1903 (not included in average calculation).
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Table 4: Cycle Industry Patents, 188596

Number of Percentage of
Year Cycle/Tyre Total Patents Issuelr  Patents relating to
Related Patents Cycles/Tyres
1885 258 22,667 1.1
1886 248 23,757 1.0
1887 297 30,748 1.0
1888 267 25,398 11
1889 357 26,519 1.3
1890 595 26,877 2.2
1891 964 28,735 3.4
1892 1,402 29,814 4.7
1893 2,607 31,585 8.3
1894 2,192 33,704 6.5
1895 2,038 33,258 6.1
1896 4,269 28,919 14.8

Source: Cradle of Invention€ycle/TyreRelated Patents are defined as th
including any of the following words in their subject fields: cycle/cycl
bicycle/bicycles, tyre/tyres/tire/tires, velocipede/velocipedes.
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Appendix Table 1: Constituents Gfycle Firm Index

Peak vear of Final
Company Year of Share Winding Share Reason for
Establishment  Price (% U Price (% Winding Up
of par) P of par)*

Accles 1896 1.00 1899 0.03 Bankruptcy
Amalgamated Tyre 1897 0.58 1899 0.00 Bankruptcy
Anglo-Bavarian Unknown 1.50 1900 0.04 Voluntary
SteelBalls
Anglo-French Unknown 1.13 1897 0.94 Voluntary
Pneumatic
Anglo-Swedish 1896 1.28 1899 0.08 Bankruptcy
Appleby (Alfred) 1897 1.04 1901 0.06 Bankruptcy
Appleby (Joseph) 1896 1.28 1904 Unknown Bankruptcy
Austral Agency 1896 1.75 1899 Unknown Bankruptcy
Badminton 1897 1.25 1898 0.05 Bankruptcy
Bagots 1896 5.56 1902 Unknown Voluntary
Bagshawes 1897 Unknown 1901 Unknown Bankruptcy
Bards 1896 1.98 1902 0.09 Bankruptcy
BaylissThomas 1896 1.35 1905 0.01 Bankruptcy
Beeston 1895 7.75 1897 1.38 Voluntary
Beeston Tyre Rims 1895 0.88 1898 0.13 Voluntary
Belle Vale 1896 1.70 1900 Unknown Bankruptcy
E'rm'”gh?‘m 1896 250 1910 005  Bankruptcy

neumatic
CB;c;l;?ardPeverll 1894 0.08 1901 Unknown  Unknown
Bown (prefshares) 1893 2.25 1900 0.01 Bankruptcy
Brampton Bros 1897 1.10 1935 0.63* Voluntary
Bretts 1897 0.98 1898 0.10 Reconstructed
British Tube 1895 4.10 1904 0.20 Voluntary
Brookes 1896 1.44 1899 0.03 Bankruptcy
Brooks (J.B.) 1896 1.25 1953 1.05* Merger
Brown Brothers 1897 1.18 1960 0.99* Unknown
Casswell 1896 1.13 1924 0.19* Voluntary
Claremont 1896 1.25 1898 0.03 Voluntary
Climax Tube 1896 2.13 1897 2.13 Merger
Clipper 1897 0.94 1904 0.61 Voluntary
Components Tube 1897 1.11 1900 0.08 Voluntary
Concentric Tubes 1896 1.88 1898 0.01 Bankruptcy
Coventry Cross 1896 2.30 1899 0.18 Reconstructed
Coventry Motor 1896 3.25 1908 Unknown Bankruptcy
Coventry Stamping 1897 1.08 1897 0.88 Voluntary
Credenda Tubes Unknown 2.03 1897 2.03 Merger
CycleComponents Unknown 5.00 1932 0.23* Bankruptcy
Cycle Tubes 1896 1.31 1901 0.09 Bankruptcy
Detachable Tyres 1894 1.38 1900 Unknown Bankruptcy
Diamond 1897 0.00 1902 030  Voluntary
Components
Dunlop 1896 1.29 1985 0.30* Merger
Dunlop (J.B.) 1896 1.15 1902 013  Unknown
Fittings
Dunlop France 1896 1.08 1909 1.53 Merger
Eadie Chains 1896 1.34 1897 Unknown Reconstructed
Elswick 1896 0.98 1900 0.05 Voluntary
Empire 1896 1.33 1898 0.05 Bankruptcy
Endurance Tubes 1896 1.15 1898 0.04 Bankruptcy
FairbanksRim 1896 0.88 1899 0.30 Voluntary
glcl)bert, Hoare and Unknown 1.13 1902 Unknown Unknown
Gladiators Unknown 1.55 1901 0.04 Reconstructed
Grappler 1893 2.88 1899 0.10 Reconstructed
Griffiths Unknown 4.20 Unknown  Unknown Unknown
Halls, R. F. 1897 1.34 1899 0.43 Reconstructed
Hampton 1896 0.65 1899 0.10 Bankruptcy
Hanman' s 1897 0.94 1904 Unknown Bankruptcy
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Peak vear of Final

Company Year of Share Winding Share Reason for

Establishment  Price (% U Price (%  Winding Up

of par) P of par)*

Hawkers' 1897 1.31 1933 Unknown Voluntary
Hearl and Tonks 1897 0.90 1899 0.40 Reconstructed
Hudson Brothers 1897 1.05 1905 0.10 Voluntary
Hughes Johnson 1897 0.95 1970 0.20*  Unknown
Stamping
Humber and Co. Unknown 4.20 1900 0.65* Merger
ggg“(;’aerrda“d 1896 0.65 1899 0.25  Voluntary
Humber Cycle 1895 1.55 1900 0.09 Reconstructed
James 1897 2.50 1966 0.18* Unknown
Jewel 1897 0.88 1902 Unknown Unknown
Jointless Rim 1893 3.15 1897 2.68 Reconstructed
Jointless Rim (New) 1897 0.99 1901 0.04 Reconstructed
LarueAir-Tight 1896 0.55 1900 Unknown Unknown
Lloyd W.A. 1896 1.34 1906 0.02 Bankruptcy
Metallic Tube 1896 1.30 1926 0.09* Merger
Middlemore and 1896 0.81 1900 045  Reconstructed
Lamplugh
Midwinter 1897 1.18 1905 Unknown Unknown
Miller, H. and Co. 1896 1.25 Unknown 0.43 Unknown
Morgan's Chain 1897 1.10 1899 0.90 Reconstructed
Mutual, Ltd. 1895 1.45 1898 0.50 Voluntary
New Beeston 1895 1.00 1897 0.40 Reconstructed
New Beeston Rim
and Components 1895 0.95 1899 0.04 Reconstructed
New Brotherton 1897 1.00 1923 0.14* Reconstructed
new A'Z‘;Crﬁg‘gham 1897 1.39 1899 004  Bankruptcy
New Centaur 1897 1.19 1910 0.05 Merger
New Cooper 1897 1.16 1899 004  Bankruptcy
Fittings
New Enfield 1896 1.69 1906 0.87 Reconstructed
New Hudson 1896 2.21 1899 0.50 Voluntary
New Premier 1896 1.08 1920 0.03* Merger
New Rapid 1897 0.98 1906 0.03 Unknown
New Seddon 1896 1.10 1899 0.05 Reconstructed
New Townend 1896 1.30 1903 0.11 Reconstructed
New Triumph 1897 1.40 1956 0.25* Merger
\I)lvzv(\j/e'll'lej;ner and 1897 1.00 1899 Unknown  Bankruptcy
New Vanguard Unknown 1.40 1901 Unknown Bankruptcy
New Victoria of 1896 0.80 1899 Unknown Reconstructed
Scotland
Non-Collapsible 1896 1.13 1906 Unknown Bankruptcy
North European 1897 1.00 1909 Unknown Unknown
OrientalTube Unknown 0.69 Unknown  Unknown Unknown
Ormonde 1897 0.86 1900 0.01 Bankruptcy
Osmond 1897 2.83 1897 0.65 Voluntary
Palmer Tyre 1895 4.50 1939 1.20* Merger
Perfecta Tubes 1896 2.00 1905 0.01 Bankruptcy
Pneumatic Tyre 1892 12.50 1896 12.50 Merger
Premier Cycle 1892 5.80 1896 Unknown Voluntary
Presto Gear Case Unknown 1.95 1914 Unknown Voluntary
PrestorDavies 1896 0.68 1901 0.04 Voluntary
PunctureProof 1895 1.66 1898 0.18 Merger
Quadrant (pref 1895 1.04 1908 025  Unknown
shares)
Quinton Cycle 1891 1.61 1896 1.61 Merger
Raglan 1896 1.31 1909 0.02 Bankruptcy
Raleigh 1896 1.86 1899 0.05 Reconstructed
Raleigh (old 1891 1.99 1896 190  Reconstructed
company)
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Peak Final

Company Yegr of Share V\\(/ﬁ%% Share Rgaspn for

Establishment  Price (% U Price (%  Winding Up

of par) P of par)*

Referee Automatic 1892 1.25 1903 Unknown Unknown
Cycle Pump
Reliance 1897 1.43 1898 0.03 Bankruptcy
Reuben Chambers Unknown 1.13 1902 Unknown Bankruptcy
E’g;la rd's Beau 1896 1.19 1913 Unknown Bankruptcy
Riley 1896 1.49 1938 0.25* Merger
Robinson and Price 1896 1.50 1904 0.02 Bankruptcy
Rose Tubes 1896 3.04 1904 0.03 Bankruptcy
Rosser Brake 1896 1.04 1898 Unknown  Unknown
Rover 1896 1.34 1967 0.06* Merger
Rubber Tyre 1896 1.75 1901 0.79 Voluntary
RudgeWhitworth 1894 1.36 1939 1.39* Reconstructed
Sanspareil 1896 1.28 1899 0.80 Voluntary
Scott's Standard 1896 1.30 1897 0.70 Voluntary
SeltSealers 1895 1.75 1899 Unknown Bankruptcy
Simpson’ s 1895 1.03 1898 0.02 Bankruptcy
Singer's 1896 1.13 1903 0.05 Reconstructed
Smith's Stamping 1896 2.90 1938 0.10* Reconstructed
Standard Tube 1897 1.09 1898 0.18 Voluntary
Star 1896 1.63 1915 0.10* Unknown
Star Tube 1896 13.50 1897 2.05 Merger
Starley 1896 1.83 1899 0.06 Bankruptcy
Stiefels Tubes 1896 2.93 1900 0.06 Voluntary
Swift's 1896 1.25 1901 0.11 Reconstructed
Sydney Lee and Co 1896 1.25 Unknown  Unknown Unknown
Trent 1896 0.93 1900 0.06 Bankruptcy
Trigwell Unknown 1.06 1898 Unknown Bankruptcy
Truffault 1896 0.55 1898 0.18 Reconstructed
Tubeless Tire 1896 1.90 1900 0.01 Voluntary
Tubes Limited 1897 1.02 1906 0.01 Reconstructed
Turner's Pneumatic Unknown 3.56 1897 1.94 Voluntary
Warwicks Unknown 1.63 Unknown  Unknown Unknown
Wearwell 1896 1.10 1910 Unknown Bankruptcy
Woodley 1896 1.85 1902 0.04 Voluntary
Mean - 1.77 - 0.50

Source:lLondon GazetteBT31 Files Financial Times, Stock Exchange Yearbdoidicates the share
price at the end of 1903 for companies where a final share price was unavailable. Reasons for wil
are those provided i nLomddn&Gazétier m s BT31 fil e
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Appendix Table 2: Constituents of Bk@hip Index

Ordinary Share Capital

Company Industry in 1898 (Thousands of £)
London and North Western Rail 81,525
Midland Ralil 61,366
Bank of England Bank 50,863
North-Eastern Rail 49,541
Great Western Rail 40,559
London and South Western Rail 26,811
Caledonian Rail 24,803
Lancashire and Yorkshire Rail 24,614
Great Northern Rail 21,376
De Beers Mine 21,323
J&P Coats Misc 18,000
Gas Light and Coke Misc 17,443
SouthEastern Rail 15,375
Great Northern of Ireland Rail 15,204
Great Eastern Rail 15,182
I(_:c(;r;c;?n, Brighton & South Rail 15.110
Guinness Brew 14,750
Eﬁ;&ﬁ Provincial Bank of Bank 14.383
Bank of Ireland Bank 11,550
Armstrong, Whitworth & Co.  Iron 10,232
North British Rail 10,202
London and County Banking Bank 10,100
RandMines Mine 9,815
Metropolitan Rail 9,296
Rio Tinto Mine 8,450
London & Westminster Bank 8,050
Lloyds Bank Limited Bank 8,033
Imperial Continental Gas Misc 7,961
South Metropolitan Misc 7,771
Glasgow and South Westeri  Rail 7,302

Source: Kennedy and Delargy (2000)
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