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SKCTIOI 1 

INTaODUOTION 

ftSecuritlee •arkete exlet in aore than aixtr countriea 

and on all continents. They have grown in number and ~port

anoe with tbe increase in the nuaber and alae ot corporations, 

the volume ot govern.ent debt instruments, and the dlttualon 

of ownership of corporate and government securitiea. 

Securities markets are organisations ot security 

dealers and brokere ~oee operations reduce the coat ot 

tranaterrinc ownership ot government and corporate bonda and 

atocks an.d increaae the liquidity ot tbeae assets. The 

reduction in transaction costa ia achieved by the specialis

ation of these organisation• in tranaaitting infor.ation 

relevant tor the deciaiona or potential buyers and aellera, 

by the provision ot standardised contracts with respect to 

their purchase, aale, and financing, a~d frequently by 

furniShing apeciallaed facilities tor the execution ot aecur

lty transactions. Securities aarketa - especially organised 

exchanges - increase the liquiditj of securities by· providing 

al•oat continuous information regarding market prices, 

maximum bids, and mtnt.ua ottere. Liquidity is increased in . . 
t he aenae that ownera ot securities can have greater knowledle 

of t he current market value or their aecurltiea. This 
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reduoea the riak ot incorrectly aaseaelng tbe Yalue ot one'a 

aecurltiea. Thia increase ln liquidity ia important not only 

tor holdera ot existing aecurltiea but &lao for iaauera ot new 

securities who. are raiainc capital for . their enterprisea."1 

Tbe object or the present atudy ia to lnYeatlgate tbt 

price behaYioyr of OQ!!Oft atoska alao called egultlet. and 

cO!!loa ah•re•• An laportant t eature to note ia that the 

trading in the stock urket ia in old iaauea (new iaauea are 

generallJ adYertiaed and aold directly by t he pr.otera and 

brokerage houaea, and then they are regiatered in a atock 

exchange tor tradl~ purpoaea). 

Two teaturea about the atock aarket are noteworthy . 

here. The flrat is that the stock market la aba1lar to uny 

other ap~culative •arketa like commoditJ aarketa, and due to 

t hia similarity •anJ a diacuaaion about atook price behaviour 

ia extended to speculative price behaYiour in general. The 

aecond ia that we cannot regard all inYeatora operating in 

the atock market aa an hoaoceneoua group, because i•portant 

differences exist in the time horisona2 of different iDYeatora 

and because while aome are institutional inYestora tradin& 

in large blooka others are individual• tradinc in 'odd lota' 

or round lota. 

Theories of Stock Price Behayiour 

1'he atock market haa been the object of study ot many 

a per son--the market proteaaional, the teacher of finance, 
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the eoon•iat and the ata·tlatlolan-ancl lt haa given r1ae to 

aany a theory ot atock price behaviour. These theories cara 

be olaaatfled under three aalft headinca: 

a) Tboae baaed on the "Fundaaent.al analyata• 
approach to security analyata or lntrinaio 
value approach to share a and ahara prlcea. 

b) Thoae baaed on Market A.nalyaia and 
Technical &nalyala. 

c) Those baaed on the Rand011 Walk aftcl the 
Ettlclent Market Hypotheaia (EMH). 

So-e or theae theorlea are baaed on belieta and paat 

experience while othera are baaed on atrlot .. plrlcal evi

dence. or the three, the ftrat \wo are theories held largely 

by •arket proteaalonala while the laat oatecory la the 

province ot aoademiclanaa the eoonaalata and the atatistlolana. 

'l'beorlea Baaed op FyndMgtal Apaltalt 

Under thia oateaory we can identity three approaohea 

to stock price behaviour. !heae tbr .. approachea have been 

developed basically with a view to aeleet atooka tor lnveat

aent. A typloal eharaoterlatlo of the•• approaohea la tha\ 

they do not bother with tm.edlate ahort-tera price behaviour 

(l.e. dally and weekly price fluctuatlona) but are only 

concerned about long te~ price behaviour. 

1) The oldeat aaonc thea la the "anticipated •arket 

performance approach". "In thla approach lt la aaawaed that 

the present market price la, by and large, an.approprlate 



reflec~lon of the present altua,lon of a stoet, lnoludin& 

the gen~ral opinion or ita future. But the price, eay, a 

year from now will probably be quite different from today'• 

though it will be appropriate for the conditione ot a year 

hence."' Therefore, the natural reooamendation ia that the 

security analyat lbould anticipate ~he future situation aore 

accuratelJ than the aarket (and aore deeply than what ia 

already implicit ln the present market price by a detailed 

atudy) and act aocordlng~y. When we aay 'conditione ln 

future' we mean all the conditione tfhlch etfeot the share 

price. But theae are not easy to define and elaborate. 

Normally the econoalc conditione ln the concerned country aa 

well aa thoae ln the outside world effect stock pricea by 

affecting the tutUJ'e of an lnduatrr or the 11arket aa a whole. 

Political outlook la alao an iaportant factor; further the 

econ.-lc TlabUl ty of the c•paniea whoae etocka one la 

looltlng at la a Yery laportant thing. Bea1dea theae, auob 

aore ia lapliclt ln the words 'oondltlona in future' ~eoauae 

the behaTlour of the partlclpanta in the market ia an 

t.portant factor which la very difficult to jude• and baa 

financial aa well aa payohologlcal overtones. Therefore, 

the job or a security analyat la not an easy one. 

In the above approach when we aald the analyst lhould 

anticipate future condltlona 110re accurately than the market, 

t he lmpllolt asawaptlon waa that the market haa not fully 

discounted the f uture situation. Tibia aaaumptlon la alao 



' 
~plloit in the other two· approachea in this catecory.~ 

11) Intrinaic Value Approach a 1bia triee to ·yalue 

the atock independently of the preYailing •arket price ot the 

at oct. The Yarioue aethoda ot bow thte Yaluatton ia cloae are 

called '•aluatlon aodela'. Theae aodela are oGE~only used 

both in thla approach and the next one which ia alao a Yar1ant 

ot the Yaluation approaOb. 

'ftle reaaon why any ahare baa future econ~lc Yalue la 

becauae it giYea the holder ot the ebal"e a right to a pan of 

the profit of the enterprise ln which the aoney waa inYeatecl. 

U the lnYeator were to bold the abare tor an 1nt1n1te •oun• 
ot tllle w1 th no intent loa ot sell in& 1 then the Yalue la 

aolelJ cletemined by the Jleld wh lch would accrue OYer tl•e 

which ia dlatributed to the shareholder ln the to~ ot 

d1Yldenda. 

Tbua giYen a future dividend etreaa and aoae required 

rate or return the value ot any atock can be deter.ined bJ 

the following equation. 

r0 • l 
t•1 

o, 

where P0 1a the 1ntr1na1c Yalue ot the stock ln the year 0 

o, la the dividend expected in year \ 

1 la the required rate ot return. 

The rationale behind thie equation la alaply that the future 

dividend atreaa haa to be discounted at the required rate to 
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&lve ~he present Yalue of· the •'oek. 

The abowe is a basic valuation •odel which can be 

modified turth er. Suppoae the inveator doee not want to bold 

the stock for an infinite tilae period but. wants to aell alter 

aaJ n, tllle periods. 'l'ben we alao have to know the expected 

price at whlob the stock oan be aold a' that potat ot tille. 

Let ua euppoae it ta P
8111

• Then the lntrinaio value ot the 

atock iaa 

o, 
p • ---'-!!- + • • • + 
0 (1+1)1 

( wbere the iapllcl t aaawaption te tbat the at.ook ia aolcl 

after the diYidancl payment in the year n.) 

Tbe taak ot prectlotlng the price of the stock at a 

future point ie a difficult one. Varioua aethoda have been 

devised to predict the price. One aethod ia the anticipated 

performance approach which we have already elaborated. Another 

popular aethod is the Price-•arn1nc mpltlplitr aporoaqh. 

Prloe/ea~nga .ultiple i.e. P/E aultiple ia a function of 

three fact.oraa the &eneral -.r~et rate ot interest, riakineaa 

of the f ira and ~rowth rate of the earn1nga atre... U the 

P/8 IIUltlple of a atook baa been ln a eertaln range in the 

paat, there 1~ no reaaon to auppoae it would aove out ot thla 

range unleaa the interest rate, or riekineaa or crowth 

proepecte are expected to chana• radically. Therefore a 

prediction ot the earninga in future would help to decide 
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the price ot the stock in tu~ure beoauee the P/B .ultiple 

.ultiplied by the projeo~ed earninge would gi~e a surrogate 

tor the price at that point. (Here we should note the pre

diction ot eamlnae 1n future ie aleo ••rr auob neoeeeary 

tor predicting the future dividend atre ... ) 

Varioue aetboda are used to predict the future di~idend 

atream accruing troa holdln& a atook. !be tiret a~ep ia 

1enerally to study tbe paet record ot the concerned tlm (i.e. 

ealea1 profits, dividends, cash flows, debts, aaeeta, etc.) 

and then aeaeee lte future proepecta. Thie tirat step aeoe

eeitatea an intenai~e a~udy ot the balance aheeta, profit and 

loee accounts, announo•ente by otticere of the flrm 1 proapeota 

ot the relevant industry 1 etc. !he next atep of prediction 

uelng this knowledge 1a a d1tt1cult one and both naive aodele 

and eophietlcated aodele are ueed. Soae modele juet extend 

the past performance into future wbUe othere uee aethoda 

like regreaeion and correlation analyela, eeneitivity 

analysieS and diecrlalnant analye1e.6 •7 

The valuation aodele are uaed in the intrinsic value 

approach to evaluate the intrinaic value ot a ahare 1 because 

it ie believed that there are at leaet eome etooka .Oich are 

undenalued or cwenalued by the market. It thie ie true 

then t he modele help to find auch etocka and open avenuee to 

make profit. It eoae stocks which have been undervalued are 

found , then t hey should be bought and it some stocke which 

have been overvalued are diacovered they ahould be sold lt 
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they are being held or abort-eold (ehort-aale aeana aellin& 

atocka which one doe a not own by bOI'rowing te~~porarlly). 

Obvloualy the rationale is that the aarket will ultlaately 

r ealise the true value (or intrlnelo value) of the atock and 

that the price vill aove towarda tbia true Yalue. (It should 

be noted that the latrinaio value ot a atook la ltaelt a 

changing one depending on preaent and future aondltloaa.) 

iii) !be third approach although a •e•ber ot the 

Yaluation family is concerned with relative rather than 

intrinsic Yalue. This approach does not accept that intrinaio 

value is COilpletely lndepe,.dent ot tl:ut current leYel ot stock 

prices and tries to eatiaate the relative value ot the stock 

in tenaa of prevailing lllarket level, i.e. the approach 

~derivea the capital1sat1on rate tor an individual 1aaue in 

terms of the rate at which earnings or dividends for a oroaa 

aection of the market ••• are being cap1tal1aed or tr~ the 

capitalisation rate for a specific industry".' 

All the three approachea in one way or the other 

postulate that the market baa not discounted the lnfor.ation 

available completely and that it will ulttaately do eo (i.e. 

the raarket la not tully ettlclent). Also it should be 

mentioned that all intol"'llatlon la aaauaed to be freely avail

able to one and all. 

While fundamental analyala alaa at aelectlng good 
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inveetaenta and haa a tberr ot long ter. stock price ~ehaviour 

aa a baale tor ita aethods (valuation and anticipation), 

market analyela baaioally at•• at foreoaatlng security prices. 

Mark .. t analysts believe that by study or the past they are 

able to predict bull18b and bearish trends. Tbere are two 

approaches in thla categoJ7. The firat ia technical analysia 

and the second is a aore general approach to aarket analyaia. 

T19hnical AftllYJla 

While aeourlty analyata taking the tundamental analyaia 

approach first ev~uate the true value of a stock by a study 

ot the atock in que-stion d·etel"'lllning the future expected 
• 

atreaas ot dividend and the appropriate capitalisation ratea 

to be applied and then look at the prevailing aarket price 

tor purposes ot decision aaking, technical analyata atart 'Y 
looking at the preaent and past record ot price data of a 

atook. 

While the 1\andamental analyata uae all typea intol'lla

tion in their analyaia, technical analyata use only price and 

volwae data. Technlolana believe that priee/volwae patterna 

can be used to predict future and they alao bypotheaiae that 

trends are persistent and ao a study ot the paat glvea indica

tiona for future. 

The moat famous theory in the category or teohnloal 

analye1a 1e the ' Dow 'naeory'. This theory waa laid down by 

Charles H. Dow and waa f urther elaborated by Willi .. 
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Hamllton.9 It waa used euccesstully to predlc~ the 1929 

depression. The theory basically aaya that there are two 

types of markets movements. A Pr111ary aovement which ls a 

long term movement of the aarket over a period ot a few years 

which ia either upward bullish or a downward beariah. 

Secondary movementa alao exia~ which are in a direction 

opposite to the major moveaent but ot a aborter length. These 

secondary •oveaents are the onee in which the technical 

analyst ia interested because they being in the opposite 

direction to the market otter opportunities to •ake profit. 

It the technical analyst ia able to predtet a turning point 

i.e. either the start ot a secondary aoveaent or the end ot 

a secondary aovement he will be able to make a profit. 

Volume ia an important factor in technical analysia 

beoauae turning pointe accompanied by a high volume ot trading 

is aaid to be a stronger oontiraatlon of a definite turn than 

a turn acoGBpanied by a amall voluae. 

Line and Bar charting is a basic tool in technical 

analysis and this ia the reason why technical analysts are 

aleo called chartlata. 

Line charting 1a ataply a plot of prices recorded at 

regular intervale while bar chartln& reoorde both the bl&h 

and low pricea within an interval. In a bar chart vertical 

bara are used to record the prloea in an interval. The top 

ot the vertical bar ahowa the high • while the bottoa the low 
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price in tha~ interyal (aay a day or a week). A typical bar 

chart ia abown in Figure 1 with voluae data recorded a~ the 

baae ot the chart. Depending on bow the prioea are •••in& 
~bey are looked at in tel'lh ot triangle a and flqa. For 

exaaple a tight upslan~ing flag aeana that there ia an upward 

trend ln the prices. A deaoendlna trlansle on the other haad 

would be aeen aa a downward aova.ent ot prloea. It theae 

upward or downward trends are aoooapanied bJ heavy tradlna 

aa ahown by the volume da~a in the chart then the trends are 

taken aa confirmed aa alreadJ mentioned. Many other 

predictive chart patterns besides the two mentioned above 

exist like saucer, bar top, wedge, (downaide breakaway gap,) 

etc. 

Poin~ and Figure charting la a technique ln which only 

significant changes in pricaa are charted. Also in thia 

technique the price movement within a time interval ia alao 

recorded i.e. changea in the direction ot price change within ... 

an interval are plotted. Like the bar char~, technician• 

believe that ~hese charta also ahow acme predio~ive patterna. 

Beatdea theae, aovlng averagaa are also used by teohnl

clana. Thia technique helpa the technician to lenore dallJ 

tluctuatlona in prlcea and look at the trenda.10 

The baalo technique• of cbartinc and lnterpretlnc the 

cha~a are baaed on certain poatulatea of the technical 

analyala. A most important one la that trenda are peraiatent 

tn t he aenee t hat if the chart ebowe the beg1nn1nc of a trend 
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(which ia discovered by the uae of predio~iYe patt.ena 

discussed above) then it will continue to do eo and there

tore the chartiata should act at the beginning ot thie trend. 

Another important postulate ia that paat price patterna will 

repeat themaelvea in future. Tbia ia why, teohniciana while 

atudying the charta, try to relate the current price aovement 

with aome paat pattern and then predict uainc tbe kaowledge 

of what had occurred following tha~ paat pattern. 

Beaidea the teobnlquea ot charting • technical anal yale 

baa other theor1ea alao. 

fhe theory ot •contrary opinion• eaya that •aU 

inveatore behaviour ahoulcl be atudied and that the technician 

ahould act in the opposite manner. Becauae odd-lot purohaaera 

are 11oatly aull inveatora, the theory eaya, that net pur

chases in odd-lot trading indlcatea that a market peak ia 

lmainent and that a large odd-lot aell out indicates that the 

trough haa been reached 1~ a market decline. Beaidea odd lot 

trading, credit balances oi ... 11 inveatora with brokera are 

also taken as 1nd1catora o1' the intentione of amall inveatora. 

The Mutual-Fund theory aaya that the teohniciana 

ahould watch the cash balance poaitlon ot mutual lunda. U 

the lunda have a bll caah reaerve then it indlcatea that they 

will aoon buy eharee and when the tQnda have a very low caab 

reserve then this 1a ~aken aa an indication tha~ they aay eoon 

sell to bring the reserve to the noraal level. The actloae 



of the fuoda are conaiderecl lllportant beoauae whey they buy 

or aell in the market, it ia belieYed that the ·price ia 

etteoted in a aignltioant war. 

Tbua we lind that the theories srouped under teahnioal 

analyaia are a Yarled lot with c..-on cbaracterlatlo that 

paat price behaYlour ia lllportant for future predletlon and 

that paat price pattern• repeat th .. aelYea. 

Second Approach to Market Analxalt 

Technical analyaia ia one approach to market analyaia. 

The eecond and aore general approach to market analyaia con

alders all aorta or economic factora aa being releYant tor 

prediction e.g. bualneaa condltiona,--ceneral and apeoitlo,-

money ratee, political outlook, etc. The followers of thia 

· approach belieYe that stock prices aoYe along with other 

economic factors either leading th .. or lagstng behind thea 

and that a atudy or these tactora h=lpa to prediat stock 

prlcea. 

A common postulate ot thia approach is that price move

menta in atook market in their aggregate (aa ahown by varloua 

indices) are leading indicators ot aubaequent tluotuatlona in 

the economy aa a whole. It thla ia true then a etudy ot the 

tactora affecting the economy would help the analyst to 

predict stock price movementa on the basta of t he predlctlona 

about the economy, provided t he exact nature or the lac la 

known. 
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'l'he third thoory ot e~ock price behaviour, t.e. ~e 

randoa walk theory will be dlacueaed in 1~• varloua tone ill 

the next section. lD oonolualon to thia aectlon we ahould 

note that the theorlea baaed on aeourltJ analyala and aark•• 

analyala are baaed aoa'l7 on experience ot aarket profeaatonala 

aa alread7 •entloned and have no atrlct eaplrioal baala While 

the randoa walk theol'J 1a baaed on wide •plrloal work. 
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Motet apd aeterepoet 

J.M. Lorie, "Securitlea Marketa,• Iptergatltgal 
Encxclopedia ot the Sg,oial $qlenqea, Vol. F, P• 1)6, 

Because ot the dltterences in tlae horlaona, ••e 
writera divide the lnvettort into two groupaa 
apeculatora and investora. 

B. Grahn, D,L, Dodd, and S. Oottle, S'fyritY A~lJsls, 
4th ed., McGraw-Hill Book C•panJ • New ol'k, 196 , 
P• 26. 
We will have opportunitJ to dlacuat thit point aore 
elaborately in the aectlon on "Strong and S..t-Strona" 
testa ot the Ettic1ent Market Hypotheala. 

This aethod . trlea to tind out which are the keJ 
independent variablea and bow sensitive final fora
casted results are to changet la the valuea ot theae 
key variables. 

Thle approach tries to tind out those financial 
oharacterlatica that beat dlacrlminate profitable 
investments trom uaprotltable ones. 

Thla d11cuaa1on waa drawn from ~. ~ . Williams, and M.C. 
Findlay, I~v''f:'nl Ana1x•~•· Prentice-Hall, Inc., 
Englewood lit a, ~ .J., 19 ~. 

B. Graham et al, op.olt., p. 27. 

Willlaa Hamilton, 'l'b• Stqqk Markd !arqpeter, 1922. 

Tbia above dieouealon Wlf baaed ons c.P. Jonea1 D.L. 
Tuttle, and o.P. Heaton, Eaaent1a1e or Mo4ern ~pyeat
•tn!t, !he Ronald Prete Coapany, New t ork, 1977. 
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RAKDCM WALK MODEL 

An etflclent market ia one in which at any aa.ent 

prlcea fully reneot all the available intonaatton.· More 

preoiaely, in caae of the atook aerket, "an 'ettlclent' aarket 

ia de~lned •• a market where there are large nuabera ot 

rational, prot~t-•axt.laera actively coapetinc with each 

trylna to predict future •arket valuea of individual aeour

ltlea, and where lalportant current lntorwaatlon la al110at 

freely available to aU partlclpanta• •1 C•pet1 tion ... , 

the 11arket participants leads to a altuatlon where all &Yell

able lntoraatioa geta retleoted in the price. S011e ot the 

aaauaptlona tor an efflc1ent market may n•t be tully •et by 

the atook aarket; 1ft particular, "intonation" ia not 

alwaya freely aYallable to all the pa~iclpanta and although 

there aay be a large nuaber of c011petitora ••e are tar aore 

atronger than othera. But atlll the atook aarket t.a thought 

of aa a fairly good approx~atlon to an etflclent market. 

By aaylng that an efficient market ia one ln which 

prlcea fully reflect all available lntorution, one la poatu

l ating a hypotheala that la extremely difficult to teat. 

17 



lll 

A corollary ot the efficient aarket hypothea1a of 

the atock ~~arket ia that atook apeculatien 1a a "fair gaae•. 

A talr gaae ie one in which t he expectation ot a galD or 

loaa la aero. 'lbla ia aaay to aee because lt the aarket. ia 

efficient thea naturally the price expected in future on the 

baala o£ currently aYallable into~tioa by any tradla& 

ayatem or speculator cannot be different froa the aarket'a 

own expectation, and therefore expected cain or loae by a 

speculator or of a trading ayatea ia aero which ia the deti

nitlon of a "fair gaae". We ahall come back to a •ore 

detailed diaouaaion or thia point later in thia dissertation. 

The efficient -.rket. bypotheala haa been examined and 

theoriaed at various leYela, which caa be diUerentiatecl 

acoordln& to the intoraatioa aet uaed. In ita w•lk tom the 

information aet uaed ia the paat hiatOI'J ot atook prioea and 

nothing elae. In the •s-atrcmc fona the errort ie t.o ••• 

how faat the prloea adjuet to new 1ntoraation and ln the 

atrogc fora the effort 1a to examine whether ~ere are any 

lnYeator groupe who baYa monopol1at1c acceaa to intoraation 

releYant tor stock price changea. 

The rand011 walk 11odel belong a to th • weak tor. ot 

ett1cient aarket hypothaala aa the theory and the eaplrical 

teat1ng 1a baaed on the intor.ation eet of paat price aerlea 

alone. 

l'b• RandO! Wtl,k Mo4tl: 

Moat of the aoad .. lo con,rlbutiona on ahara prt.oe 
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behaYiour have been in and atter the la~e 19SOe. Before 

~hie period oon~rlbutlona were t.w and tar be~ween (tor 

exaaple the work by Alfred Cowlea2 and Holbrook Worltt.ncl). 

The ploneerln& etud,At oa atoek aal"keta waa by Loula 

Baobeller, a french aath-ticlan, who wrote in the year 

1900. Tbe rand• walk aodel had ita orl&lll in tbla work. 

Paul Cootner oom~enttna on Bacheller' a work aaya "So 

outetanding la hie won that we can say ~hat the study ot 

apeculatiYe prlcea baa ita aoaent ot 1lory at lta •oaent of 

conception".' 

Following H.V. Rober~• and M.a. Kendall we can •~ate 

the randoa walk 1n terme ot a 'chance' •odel. To quotes 

"••• Ohancea in aecuritJ prices behaved nearly aa it they had 

beea generated by a euitably designed roulette wheel tor 

which each outcome waa atattatically independent ot pa•• 

htatory and tor which relative trequenciea were reaeonably 

atable through ttae.-' Thla atat@ment in a way retlecta the 

general way in which the randoa walk waa toNulated before 

196S. It stated that (i) aucceaalYe changea in aeour1ty 

prices are etatiatlcally independent, and (11) tbeae price 

changes are identlcallJ distributed (or contora to •~• 

pr~bab111ty diatrlbutlon which is stable). Or to aay the 

same thins differently, aucoeaelve price changea are diatrl

buted independently or each other. Tbie aeane that etook 

price changes have "no •••or,". 'fhe price chans•• behave 

aa it they were an independent randoa variable, lndependen\ 
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ot the past blatory ot price chana••· 

We ahould alao note here that thla randoaneaa lapllea 

that atock prices (not changea) behave like ou.ulated ran4• 

nuabere. a rea .. blance which had been noted by Holbrook 

World a& aa early aa 193ft. 7 

But the poim which la lntereatlna and t.apo..-ant to 

note la that not all people have interpreted thla independence 

hypo~eala in the aaae II&Dfter. &lao. op1D1• abCNt 'he fora 

of the 'diatr1butlon' baa not r-1A•d the same but haa 

chang eel wl \b tJle developaent ot the work 1n thia area. 

Independenoe haa '•o dUtereDt aeul~~&a depenclln& OD 

whether we talk about it in atatiatleal te~ or 1D econoalo 

tena. 'lbla aabi&ultJ arlaea beeaue we oan never hope to 

lind a tt.ae eerlea wbiob la obaraoterlaed by perteot 

independenoe. 

In statistical te~. the level of depend•noe haa to 

be judged on the baala ot •.t.etber dependenoe ln the aenea 

of aucoeaalve price ohangea la autflclent to aooouat tor 

aoae particular property ot the dl-'ributlon of prloe 

chancea•.8 It the actual dependence la not atcnlttoan• 

enouah then one can conolude that the aerlea la independent. 

Fro. an eeonoalc point ot vi.. or froa the polnt ot 

view ot the atock aarket trader the independence hJPotheala 

ia relevant only if the aotual decree of dependence in the 

price eerlea 1a not enouah to allow uae ot paat price chance• 



21 

to predict future price chana•• in auch a way aa to inoreaae 

the expected protlta (that ia make them greater than the 

protlt expected tro- a at.ple randos aeleotion procedure or 

buy-hold policy). 

Another way of atatlng the random walk aoclel ia: 

"Price at tiMe t • Price at tt.e t-1 + Reaidual at 

time t Where the residual aerlee baa aero ••an and la ~ 

correlated with all previoua ter.e in the residual aertea.• 

i.e. '• .... , + e, 

where E( e,] • 0, AJ)d cov[ e,, et-8 ] • 0 tor all a ~ 0 where 

Pt le the price and e, the reaidual. "U this •odel ia true 

it immediately follows that the beet prediotor ot tomorrow's 

price ia today'• price or, putting it equivalently another 

way: price changee cannot be predicted tr• preYioua prloea. •' 

Agaln note here that when we eay oo.(e,, e,_
8

) • 0 tor 

all • ~ 0 we are saying that price ohangea (i.e. Pt - r,_1 • 

e1) are linearly unrelated, (emphaala on the word linear,) 

but we are saying nothins about their nonlinear relatloneblp. 

Granger and Morgenstern while developing the abOYe •odel araue 

that ID81'lJ typee ot non-linear relationablpe get refleoted aa 

alight positive or negative correlation on lineariaatlon and 

ao if a non-linear relationehip exiata while at th~ aame tt.e 

covariance 1e aero, then it baa to be of a very apeoial type.10 

Tbie above model of randoa walk ia leea precise and 

more general than the other •odel we considered Where the 
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reatrlotion waa that price changea (·or realduala) be no' 

aerely uncorrela~ed but also should be independent. Many ot 

the early modele or random walt, although stated in teraa ot 

atrlct independence, were 8Dplrloally tested only tor aerial 

correlation and eo are aore aeneral than their poatulatlon 

1apliea. 

We ahould alao note that the above aore ceneral model 

doea not make any distribution aaauaption (aa ~•• been aade 

in the strict random walk aodel) beyond saying that the 

variance exiats and ia tlnite. 

The ab-e •ore general model oan alao be interpreted 

in tenia or a "martingale" aodel, a word which we ahall 

explain now. Benoit Mandelbrot11 and Paul Samuelaon12 were 

the rirat to auggeat thia aartinaale •odel ~1ich 1a applicable 

to speculative prices. They show that, "under tairly general 

conditions 1 in a aaarket t.hat tully 'diacounta' all available 

intonaation pricea will follow a 'martingale' which uy or 

aay not have the independence property ot a p~re randoa walk. 

In particular 1 the urtin&ale property lllpliea only that 

expected values of future pricea will be independent or the 

Yaluea or past pricea; the diatributions or future prices, 

however, aay very well depead on the values of paat pricea. 

In a martingale, thou&h price changea aay be dependent, the 

dependence cannot be used by the trader to increase hta 

expected profits . A rand~ walk ia a aartiacale1 bu' a 

aarti ngale ia not neceeaarilJ a raadoa walk."l) 
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In teraa of ayabola wa oan atate th • aanlngale •• 

j ) 0 ] • ,._, 

'fhia ahowa that it the tlllle period t ia aay tOilorrow 

and t-1 ia today (today'• price known) tben the expected 

value or t011orrov' a price &iven all the paat hlatory ot pricea 

ia today'• price. Or rather the expected future value la 

not 1ntluencecl by past valuea. Tbh aore ceneral aodel ot 

random walk atatea that r, • ,,_1 + •, 

and E(e,) • 0 oov(e,, et-8 ) • 0 tor all • ~ 0 

Therefore E(P,). E(P,_1) + l(e,) 

I(Pt) • r,_1 

•• r,_1 le given and l(e,) • 0. 
\ 

Again cov(e,, •,_
8

) • 0 (tor all a I 0) enaurea that all the 

previous price changea do not influence (llne&rl7) the 

present change and therefore the present prloe. 

Thua 1 t 1a aiaple to interpret thia aore seneral aodel 

in t erma of aarttncale propertlea. Thla 110re &eDeral aoctel 

ia referred to aa the aeoond order aartinaale and much or the 

empirical work in the rando. walk area teata thia model 

although not explicitly stated ln theae teraa. The reaaon la 

that much ot the empirical work preceded the toraulatlon ot 

the martingale model. 

In stating the rando11 walk hypotheala we gave two 

propert1Ga ot it, i.e., independence and dla\rlbutlon. No•' 



ot the early work on randO. walk waa aucb that the dlatrlln&

tlon ot price cbaqea or lqarltbla ot prlcea waa abowa to be 

a p9£!8l dlatrlbu!loa• But later Benoit Mandelbrot in an 

iaaportant artlcle1S abowecl that the diatribution followed by 

logarltha of pricea waa not normally dlatributed but followed 

a •ore general claaa of probability d1atr1but1ona oalled 

"Stable Paretlan" (ot which normal dlatrlbutlon ia one). 

We should also note that while soae wrltera uaed and 

tasted the rand011 walk hypotheala wl Vl price change aeriea 1 

othera believed that logaritha of price• were aore appropriate. 

Paul Cootner ca.medtlng on th1a aepect aaya:"Tbe locarithalc 

tranatormat1ona are roughly eQuivalent to the propoait1on 

that stock aal"ket investora are lntereated tn proportionate 

changes in the value ot atocka rather tban tn abaolute dollar 

value a. •16 Granger and Morgenatern aay that alt;bouch loaa

ritbaic tranatormation givea an impreaaion ot cbangin& the 

•oclel tundaaentally 1 "thia is not the caae except at low 

frequenc1ea". Low frequency changes correapond to chana•• 

during a long interval and these are uaually large priee . 
changaa and therefore can give rise to diacrepanoiee between 

actual and 101 tranator.atlons. After exaa1ning thle ieaue 

they conclude that "the use ot the tranatoraationa la no' 

Yital when considering the predictive to~ of the model bu' 

it ia uaually of t.portance when the d1a~lbutlon ot the 

reaidual tenaa ia aoneiderecl rather than their autocorrela

tion propertiea."17 The tranatoraatlon la vital when eon-
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alderlna dlatributlon aspect becauae in the losaritb•ic tona 

~e dlatrlbution is aore aysteaatio. 

The different tona ot the rand• walk aodel we haw• 

diacuased so tar ean be elaaaified aaa 

1. Price ohangea are lndependenta Pure Rand• 
Walk or Strict Band 011 Walk • 

a. Price chaaaea are uaoorrela\eda Seooad 
order Maniqale. 

). Price cbaqea are 1nclependent and nonallJ' 
dlatrlbfited. 

~. Price obansea are independeat and dlatributed 
according to Stable Paretlan diatrlbutlon. 

S. Lolaritbalo prloea are independent and 
noraally diatrlbuted. 

It 1n addition to normal distribution of locarithaio prioea 

1t we alao add that standard deviation ia proportional to 

the aquare root of the len&tb ot the period between price 

changes we ha•e a aodel or stock pl"icea £ollow1na a Brownian 

Motion. 

Theae aodela ot randoa walk when aubjeoted to •plrlca 

testln& yielded conaia,ent reaulta. We shall review these 

•plrlcal reaul ta ln tbe next aectloa. 

laplicationa ot RandO! Walk for Tecbn1oa1 
Ana1xalt and Fundamenta1 Apalxai1 

Aa H.V. Roberta18 noted the randoa walk hJPotheaia 1a 

a direct challenge to the chartists or technical analyata 

who uae the aeriea ot paat prioea ot a atook to prediO'' lta 
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future behaYiour. 

la mentioned earlier chartist theories aaauae that 

there exiata a certain dependence ln the aeries ot auoceaaiYe 

price changes and that aa auob it ia poaalble to predict 

future price chana•• in a ••antnatul way by a study ot tbe 

paat. ht the rand• walk 1n all ita different tor.a predl

oatea that the eerlea ot atook price ohans•• baa no ... or,, 

which is to say that paat prioea cannot be used tor predict

ing future. According to the rando. walk the beat poaalble 

prediction ot t~orrow'a price ia today'• price. 

But lt aay be arsued by the technical analyate that 

auperior technical analyala us1n1 sophisticated techniquea 

may b e able to detect price trenda in the stock market. 'nlia 

may be eo on rare occaaiona, but it ln the market there are 

autflclent number ot auperlor technical analyata Who are able 

to detect these trends, then their actions would ellainate 

the trend and the result would be a randoa walk. 

But we abould aention here that a randoa walk can alao 

exist aa a randoa walk with a drltt (a trend) but the drift 

or trend ia too lone-teN in nature to be ot any real use tor 

lnYeatora. The interpretation of a randQa walk with drift 

ia that wlthln the inYeatora' tlae horiaon the price chances 

beha'Ye aa a randoa walk (in the •or• general aenae ot the 

llodel). It thia dritt ia poaltiYe it ia referred to aa a 

aub-118J"tlngale. 
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The randoa walk theor,, although inconsistent wl\b 

the chartlat theories, does not tn any way b~ the'lunda

aental analysla' (lntrlnaic value) approach to etook prlce 

behaviour. 

We aaid an efficient aarket is one in which prlcea 

tully reflect all available tntor.atlon. a, lnfor.ation ia 

meant not only paat prices but all other intor.atlon about 

the etocke and the eoon~y (like individual ooapany prospects, 

future of the lnduetry, political outlook, et.c.). Prlcea 

reflect the eftecta ot the into~a\loa in two senaea, in the 

aenae ot the ourren' iapl1catlone of the lntoraation •• well 

•• in the aenae of the future expected events ln the ll&h' 

ot the current intonation. 

Efficient aarketa give rise to randoa walka. Thia la 

ao becauee when prices fully retleot available intor.atloa 

actual prices are oloae to intrinsic values. But ln aa un

certain world all traders do not aaree about the intrlnelo 

value of a stook and aa •~e believe that actual price le 

above and others that it ia below the 1ntr1ne1c value they 

trade Raking the actual prloe fluctuate about ita intrlnalo 

value. The lntrinelc value of a share itaelt keepa on 

changinc •• new infol'llation appears in the aal'ket. Any 

ayatematio tluctuatlona are reaoved by ohartlata beoauee 

any such trend when noted la elt.inated by c~pe\ltloa 

producing a randoa walk. 
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Again '1ns~antaneot1a' adjus~men' to new intorma~lon 

ltaelt resulta in rand .. behaviour becauee aoae~l••• ac~ual 

prlcea overadjua\ to n.w lntoraatlon and aoaetiBes they 

underadjust. Again there may be lags in adjuatmen~ process 

in the senee that the market may anticipate aome 1ntoraa~lon 

and adjuet beforehand wblle •~etiaea the adjuat.en' prooeea 

la delayed. 

But in all this the actual prices tend ultt.ately 

towards intrinsic values. Therefore superior tundaaen~al 

analysts who are able to dil out n .. 1nlorma~1on before 1' 

ia known to the market and act upon the intoraatlon or who 

have abilittea by which they oan make aore accurate projeo

tiona of future reaulta than already implicit in the mark•' 

price and who are able to uae i~ in the market wlll be able 

to make higher protita ~han an average lnveator or analya' 

in epite ot the randoa walk behaviour of atock prices. 

It le important to understand that the randoa walk 

theory only talks about the past price information but doee 

not invalidate relationehlpa posited between atock prlcea 

and other paat information or future expected information 

like dividend•, bonus abare lsauea, etc. 

We should also note that the average (aa opposed to 

the superior) fundamental analyst cannot make protita above 

a aillple random selection procedure aa the etf1ctent mark•' 

enaurea instantaneous adjuetment of actual pricee tcwarda 

intrinelo valuea leavlna no t~e for him to ao~. Granger 
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and Morgenatern atate that only new inforaation can help 

auperior analyata aa superior techntquea becoae known o.er 
time to a larger and larger nwaber ot analyata. 

1be challenge poaed by randO!I walk to • Fundamental 

Analyata• ia rather 1nd1reot. The lapllcatlon ie that funda

mental analyaia should reeocn1ae that rand011 walk is the 

result ot the apeedy adjustment process ln an etllclent 

market. Th1a aeana that fundamental analyaie ahould alii at 

t1ndina new 1nforaat1on before the market tor bett~r aDd 

aore accurate prediction than already t.pl1cit tn the market 

(a clear pointer that fundaDental analyels by mediocre or 

aYerage analyats la of no use). 

Mt£ket Sltya51on1 C91pat\ble wttb ftaDdoa Wa1k 

Three poaaible .. rket a1tuationa compatible wt~ 

randaa walk haYe been atudied ln the literature. 

The tlret ie the one posed ln1t1ally by Bacbelierl9 

and later by M .F .M. Osborne. ao They aay that ln a •rket 

where information la generated randoalJ and wb6re unoertalntr 

concern1n& lntrlnaio waluea doea not follow any ayete•tlo 

pattern, prloe chancel wlll be independent or follow a rand~ 

walk. 

Th~ second poealble a1tuatlon 1a the one posed by 

Fama21 and others. Pama arguea that there la no reaaon to 

rule out dependence in the 1nforaatlon generatlna prooe11 or 

1n t he nolee generating prooeaa (by nolae la ••ant uncertalntr 
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about 1ntr1naic values). Bu• eYen in auch a market lt there 

are enough n\IJiber ot nperS.or technical analysts and tuncla

•ental analyete, their actions would r•ove all trenda and 

any dependence in both tb • above prooeaaea and lead to aft 

'inatantaneoualy' adjua\in& aarket which not onlJ diaoounta 

present lntor.ation but alao the ~plloatloaa (or dependence) 

in present lnto~tlon for future ewenta (or intoraation). 

Thia results in the atock price changes behaving in a ~~anner 

consistent with randoa walk. 

To elaborate a little on thia abowe feature let ua 

auppoae the dependence ln the noiae-generMtina proceaa arlsea 

becauae people tend to follow aoae powerful trader~' aotlona 

and beliefs. Suppoae thla trader believes that the actual 

price ia lower thaa the intrlaaic Yalue and prooeeda to bur, 
leading otbera ln the prooeaa. U the aarket price waa n~ 

lower than the intrinalc Yalue, the auperS.or analrsts would 

immediately note the trend away from intrinsic value beoauae 

ot the trader' a action, and their actions would break tbe 

trend it there are a httlolent n•ber ot tb•. Slaallarly, 

any dependence in the lrlfon~atlon-generatina prooeas when 

taken note ot and acted by these euper1or analyate result ln 

random walk behaviour or prloea. 

lama arguea that although the action• of the ·superier 

analyeta eneure the independence ot the price chana••• tbla 

doea not rule out the posalbllity ot higher profS.'• belna aade 

by th .. •• they poaeeea new info~ation not yet known to 'b• 

market. 



By extending raaa• • ar&WBen• a little turther, one •Y 

aay that it there are enough nWibeJ" ot auperior analy•ta 

digging out new information before the market, then \heir 

actlona would neutralise their exoeaa protit--.kiftl• I feel 

that Fama'• argu.ent in taYour ot fUndamental analyete ia 

valid only it the new intol'llatloa found by ditferent superior 

analyata ia dltterent and 1t they co aot upon ltl otherwise, 

they are no better ott •baa auperlor obartiata. 

The third poaslble eltuation ooapatible with randaa 

walk e•phaaiaea the role ot the 1 epecialiat•. Many aoadeal

olana, writing on etook market, baYe atudied the role ot the 

apeolaliet in aarket-llakina and aoae or tb• (tor eXdple 

Granaer and Morgaatem) have ahown bow hie aotione reault in 

the random walk behaviour ot atook pricea. They arsue that, 

although dependence exiete in traneaotion to tranaaotloD price 

cbangea, the day-to-day price cbangea behave like a rand• 

walk because the apeoiallet decldea on a new openlna price 

each day (which ia not the oloainc price ot the preYloue 

trading day) alter studyinc the new tntoraatlon ae well aa 

the limit ordera eaob day. 

In the later aeotiona we aball diseuse the role ot the 

apeclaliet and limit ordera, etc., in a aore elaborate way and 

eo thia point need not be elaborated beyond aakin& a note ot 
it here. 

The taak ot the next eeotion 1a to elaborate the 

empirical evidence on randoa walk aa well as to diaouaa other 

oloaely related topioa. 
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·sECTION 3 

EMPIRICAL EVIDENCE ON TH! RANDOM WALK THEORY 
AND RELAftD ISSUES OF SHARE PRICE BF.HAYIOOI 

In ~hla aec~lon. ~lle preaen~lD& eYidenoe on raadaa 

walks, we shall alao develop aloqalde ••• ot the iaportan' 

technique• ot teat.ln& aaecl by writers aa also the tbeoretloal 

aodela developed b7 th• in order to apeolfJ the exact 

nature ot the randoa walk bypotbeaia that la beina tested. 

Iftdependenoe 

Aa alreadJ aentioned in the prewioua aeotlon. 'inde

pendence' baa two aeanlqa& · atatlatioal and financial (or 

eeonoaio) and the eap1r1oal teatin& on thla aepeo' ot randoa 

walk la concerned with both aapecte. Soae wri~era teated 

independence hypotbeale only ln lta atat1at1oal aenae while 

others ~eated it in both eenae~ of the hypo~eala. 

HlatorloallJ apeakina, the Cowlea-Jonea1 paper and 

Kendall' a2 paper are •onc the til" at ettorta ~o tea' •plrl· 

oallJ the random walk and •o preaent alear evidence. IDt 

~he Cowlea-Jonea evidence bad to be corrected later beoauae 

ot 8011! teobnlcal m1a~akea in the calaulationa. We shall 

flret look at Kendall'• evidence and then at the Oowlee-Jonea 

evidence aa corrected by Cowlea.l 

With a view to be ayateaatlc, we ahall tlrat dlaouaa 
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the evlden4e on aerial oorrela~lon teata and then the other 

.. tdenoe like rune teate, filter rules, etc. In dolna ao we 

aay have to divide an author'• oontrlbutlona lnto aeparate 

parta, but we 8ball try to aalntaln a link between the •ttt

erent parte aa far aa poaalble. 

lendall'a4 evidence on aerial correlation• teate oon

cema 22 price eeriea data oOYerinc approxt•ately the period 

19211-)8. ot theae, 19 are lrttlah aecunty price incllcea 

which cover different trp•• of industrial o•panlea - 011 1 

Coal, Sblpplng, Inv•atment Truata, etc. Three are eomaodltJ 

price eertea \wo tor wheat and one tor cotton. !be ahare 

price aerlea and one of the wheat price aenea were weekl7 

data while the other two o~oditJ prlcea relate to moathl7 

data. 

ror each ot the 19 ahara price aerlea the flrat 29 

aerial con.elatlona were OHputed. A aerial oorrelatlon with 

aay lag 10 ••an• tbat the conelatioa between tirat dltter

encea of tenu, 9 tema apa"'• le belns calculated. Detlniftl 

xi •• the s.th teN ot tbe ort&lnal price aerlee (1•1 1 ••• a) 

we ean define "s.+Jc • xl+k+t - xl+Jc• The tonaula uaecl by 

Kendall (which la approxlllately the ade for •nr other 

lnveatigatora) waes 



Alter U8Jilnlna the o_,uiect aerial eorrelatleu leadall 

eonoludeda •aueh aerial eorrelatloa aa la present ln tbla 

ael'iea la ao weak aa to diapoae at onoe ot aar peaalblli t7 ot 

beiq at.le to uae the• tor predlo,loa. !be s•ook Eaobanae, 

lt would appear, baa a • ..,.,. laating leaa than a week euept 

perbapa tor Iaveataenta TN•'• (Serlea )) 1 atorea and eater1111 

(aerie a 14) and aU aerie a tose\her. It h7 be, of oCNrae, 

that aeriea ot tndlvldual ehare prlcea would behave dlfterently; 

the point ..... tna open tor eaqut..,. an the aa&l'catea .... 

ver, all&htl7 correlated and ao~~e ot tb• are vlnuallJ 

wandering. •' . 

Althousb Xeftdall'a tlnctlnga uatnc ehare price lndleea 

atve plentr ot auppon to the raftd• walk (eapeotally ln tbe 

aeoond-order aanlnlale ton) and the !ftlclant Market hJPe

theale ln ita weak fora, 'h• paper also baa one re~' Whioh 

pr.,ted lendall to aoUDd a warn1nc qalnat undue cenerall._ 

atloa. For crotton prloe aerlea (•onth17 daM) tbe aerial 

oorrel.atlona of order oae (one period lq) were toud to be 

alanitlcant (a figure ot about .)40 while tor other aertea it 

la about .os or .10). However aa tbla tlndlq eoMena 

ea.modtty prloea lt doea ••• atfeo• the preaent ezpoaltlon 

much except aa an lntereattns poln' to note. 

rollowln& len4a111 a suggestion that price •••rae•• ... 
lndtoea may behave differently troa lndlvldual atock prlee 

aeries and that thte needa tu~her '••tlng, Moor•' worke4 ou' 

the aerial oorrelationa for both the Standard and Poor'• SOO 
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s'ook Index? aa well aa tor in41Yidual ahare prloe aeriel 

( weeklJ) • Moore .tound the aer1.al correlation coettieleal 

tor the Standard aad Poor Index very alight, btat poaltlve 

wl th a value ot .068. He alao t oraed aa index ot rand.-l.J 

aeleoted lndlvldual atocka and at.!larl7 found allgb~ poaltlve 

aerial clepeadenoe. Ill ooatraa' to tbeae reaalta found tor 

avera&••• tor the iDCilvldual atooka he .toud. that althoqh 

the aerial oorrelatloa ooett1o1eata were -.11 1 22 ot 1me )0 

coetf 1clenta were negative, •a reault whlcb would oocur leaa 

t.ban two tillea la ODe hUDdrecl 1l the price relati vea wen 

aerially independent". • Moore oonoludecl that the behaviour 

ot ladloea waa 'datectablJ' different tr• that ot '1nd1Y1dual 

price relative•' 1 be waa however not sure whether "'1• renl.l 

oould be cenerallaed to other perioda aad otheJ" oou\riea. 

Koore alao tried to 11ve an explanation tor the 

obaei'Yed poaltlve oorrelatlona in 1nd1oea and necatlve corre

lation• in 1Ddlvidual 8bare prloea. !be explanation waa 

rather tenta~lve and waa baaed on tbe work by Holbrook Worktfta9 

and P.w. Taussig.10 Tauaa1&'• hJPotbeala waa in ter.a of a 

penuabra or raqe withla whlob prloea fluctuate. Tbe reaotl•a 

of tra4era ua4er uoertalnty are auob tha1; tber •end 'o aca' Oil 

the baala of other trader•' ao~lona and the tluo'ua'loaa ot 

prioea thua aenerated are tbe reeult ot 'ocmaenna' • . The 

'oonaen•u•' 1a in the fol'll ot an opinion that prioea outalde 

the penuabra are uneoonozdo or untenable. Thus 1t prioea 

fluotuate freely Within the penumbra bu\ not out•lde the 



pea.a.ra then \hla would &lYe riae to aeaa•t•• dependeaee la 

--.. prloe •baal••· 
Holbrook Wukt.na• a eaplaaat.l• ot 'h• .. lit•' lteba•t..

••• baa.. • tale tao• .. , ltl& prlee eb-ea ••• w lae 

arad.ul. thla aractulaeaa, ·he ••7•• reaalta la .. _., ,.,. 

predto\ablll\7 ot Qe priee oh-••· Ia\ ••••••• la .aae 

.. rtt., there are ••• wel:l-S.atonl .. •radera ancl ••• laep• 

tradera, \he w.U-Woned trade.ra prevent. ~. prloe tr• 

IIOViq '" far lll oae dll'ee\ioa aacl tbla ••'~••• reYerl&la. Ia 

Moore• a oplaioa it ta • coat.radlo\1• '• haYe aeaatlYe 

dependence tor aoae.tlae per1o4a and poa1t1Ye depeadenoe for 

o'her 'la• p.rioda ot dltterent leqth vhteb ooulcl poaalblJ 

explalD the neaatlYe depeedeace 1n weeklJ prloe rela\1•••· 

lloore ottera a third ••••lble expl ... ,loa la ,..... ot 

O.borae•a11 -.4el ot •nalatanee ••• auppon leYela•. OaMI'De 

linda that pnoea t.end t.o oluat.er •' ••• elpt.ha t.e. O/e, 
1/•, ~+I• ud 6/• (atoolc prioea 1ft 11'181 .... la elp\ba l.e. 

MJ ,.,. ,..._1/a to lltlt-J/a) u4 be t .. la ~., thla ia d•e t-o a 

P"ullar paJOhOlO&J ol people. le .., • . "'•' beoauae ot \tala 

pretereftoe lor PMP1• to •••• to •!'• elahtba, prlee mar ao\ 

obaaa• utU tb .... la •oaah lafoNatlea -. ltrlq altoa' a aoYe

•••' tr• ••r 1/e •• t.l• leaYlq ou' )/8. Thua tbe odd elah,ha . 

aot •• 'mlaiature• reatataace and auppon leYela and ·eta .., 

&ive rlae to a recbaotloa in aerial eorrela,Soa ot prioe 

ob-ea.ll 
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Moore aaya th.at lf there are 'wo tJPea of lntona•t.on, Olle 

affecting individual atoeka alone aDd lntrodaclna aeaa't•• 

oerftla\loa and the other atteotlnc the aanet •• a whole and 

lntrocluo1ng poaltlve oorrelatlon, \ben lt la poeet.ble 'hat, 

when the index la bein& foraed the toroea &eneratlnl De&atlYe 

oorrelatlODa get averqed oat aDd the t.adez ahowa poat.tlve 

oorrelatlon beoauae ot the aarket effeet. 

lhat •• obaened earlier, Moore' a explaaatloae lftN 

tentative and haTe to be vla4loated by further evldenoe troa 

teatlng dally and aonthlJ data. 

SlclateJ' a. Alexaader' a work oa Mrlal oorrelatt.•• 

tbrowe further llcbt on the nature ot lndtpendeaoe la prtoe 

aerlea. Alex&Dder before preaentlftl bla owa .. 1deace oa 

aerial oorrelatlone rat••• two la,ereatina pol•••· He olt1tned1 

"l alentlally, lendall waa aaklq wlth reapeot to eaoh weeklr 

aerieaa Hew sood 1a the b•at eatlllate we oaa llalle ot aex' 

week' • prloe change it •• know tbla week' • ohanae aad Ohaftlea 

of t he paat tweaty-nlne weeka and oorreapoadt.ft&ly tor the 

aontblJ aerlea?"l) Alexander alao pointe out that leadaU'a 

t'indlnga about aontblJ eot\oa prioe eerlea which ahow abataa

tlal correlation are due to a technical error. To quotea 

" ach obaervatlon ot the eo\ton eerlea waa an averaae of t..r 

or f1Ye weekly obaervatlona ot the oorreapolldlna aonth. I' 

turna out t hat even lf t he ortst.nal 4ata--~h• Frt.dar oloalaa 

pr1oea--were a r andom walk , with t be auooeaalve tire' dltt

erenoea uncorrel at ed , the t lre' dltterenoea ot the aoD~lr 
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a•eraae ot tour or flYe ot theae weekly •••er.a,loDa weal• 

exbl''' tirat,-order aerial eorrela•toaa ot aboa\ t he -.ani'••• 
leadall toad tor oo\hll • .U 

U\er .x.tntnc leadall' • da'•, Alexander po••• aa 

lntereattnc caue1tioa •• t.o whether \here la a loaa ,.,. , .. _. 

aa well •• abon-na tlue-.aUoa S.a. the prtoe aertea lata, 

aac1 therefore tlheVler lt. la vu to eay that aortal oorrela

t.loa (tlra' order) of dally p~ioe ohaa&•• ia necat1ve, or 
weeklJ obana•• cloae to aero aDd ot aOI\thly chaD&•• (tor•

aigh,ly, two ••t.hly, et.o. ) poal t.lve. 

Alexaader worked out, the lira• order aerial oerrela

tlou tor lntenala ot a week, a weeka, It veMa, S weeka and 

16 week a to tea' the above poaa1t.111'ty uatna lendall' a data • 

\be 19 ioc:tuat.rial lhare prS.oe ••n••· Bxoep\ tor an eooaeloaal 

bleb •al•• at lat.ervala et 1101'8 ~baa a week (poaalbUltJ ot 

wblob lureaaea •• "'e lat.erval lnoreaaea, -aoauae the n•'beJt 

ot obaenatlona dwladlel, t.be data clo ao• &1 ve any appon •• 

the •'-• bype\beala and aar t.renda, whenever the)' ex! at., · are 

•err weak. the oODOluaioa 11 tba' 'h• data eu,pon the rand• 

walk. 

Paal Coot.ne.-lS alao did won wl\b eerial oorrelatloa 

teobalctue ln 1962. Rla cla\a were for tortytlve Allerloo 

o•paat.ea. He found t.ba t the autooorrelatloa ooettlolenta 

were .-all 1a aeneral. (Oootner oalla aerial oorrelatlon 

ooeftlolenta •• au\ooorrela,lon ooett1c1o••· Tbe la,ter teN 

la a a-.oh ure ceneral ,.,.. aa it 1a applloable bot.b '• 'iiH 
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eerlea data aa well aa erose aectlonal data.) &Qt Cootner 

t&und an exoe•alve teactenoy tor rneraale or negative oorre

lat10D 1D _one week and two-week price chugea. lie applied 

the aean aquare aucoeeelve dltterenoe teat which la eenelt1.e 

to thla type ot noa-randoaneaa. "BadoaUy, the teat S.a a 

coapariaOD of the • ar1aDoe of the <U.tference betwe• auoce-

••1 ve one-week pr1.oe obanaea and th • variance ot the prloe 

chana•• tbeaaelvea.•16 Thia etatement retere •o week17 obana•• 

aDd 8boW.d be appropriately interpreted tor other lnt.r.ala. 

In one week price ohaq .. he found a eignlt1caat tendeftOJ 

towarde exceea1Ye l'everaale in tlte 0888 of 1.4 OUt of 45 aerlea. 

lor t.be fourteen-week lntenal, 9 ot the 45 eerlea ehowed a 

tendency towarda ezoeealve oontiautloa and 35 ehowed poaltive 

autoeorrelatlon. 

r .. a17 alao uaed the aerial correlation technique to 

teat the raact011 walt hypotbea1a. He uaed dally ohaqea in 

lpc ar&tt (loaarltha ot price) •• the baalo variable tor 

purpoeea ot teatiq and the aerial oorrelatlcm coettlolenta 

tor, aay • lq k waa oaloulatetl ualn& the followtnc loNula t 

Conl'iaMa (.,, jl·k I 
fartanoe "t 

Wblcb la alallar to leDdall' • tona.ala. 

Faaa flnda that the aerial correlation ooetttctenta 

tor 4a11y ohangea in loa prtoe (of the 'hiny lndlYldual atoolca 

uaed ) ar e •all ln abaolute Yalue-abou' .06 ln •o•' oaaea. 

He • • Y• that dependenoe of auch a small aagnitude le, tr .. a 



prao•toal polat of •1•, pnbaW.r anSapenant tor ltoth _... 

ata•latlolaa and~· ln••••or.18 r ... alae toua• \ha• ·•ertal 

oorreiatloa eoeftlolea\~ . tor tour • aiDe aacl •tn•-daJ' 
eban&•• were 'ul'• -u. 

lw ••taa •• the eYldeaoe oa peai~l•• u4 raeaa\l't'e 

alan• ot ~be aerial oOft"ela\l• ... tt101eaua leadaU' • .. ekl.J 

ohanc• •••• and , ..... dallr ob-• da•• at•• rt.•• •• a pre

pea••••••• .of poaltl'f'e allll• ln •he ooetrleiea••· .. , r ... •. 
data oo r.- and alae day obaqea and Coo•aer'• weekl? ebuce 
da'a alld Moor•'• weeklr chaD&• da•a (aU for iadlYldul 

•'oeka) at•• rlae to a prepeaderaaoe ot D81a\l'f'e at.- ta the · 

ooetftctea••-

Coo\aei-1 while pr•••••tns bla ••ldenoe, was ot 'h• 

eptaloa •ta•• the ohan1e trea a ten4enor tor exoeeal•• reweraale 

•• ~ tea4enor tor_ exeeaat•• ooa,lnuatloaa 'akelplaoe 8MOO,hly 

•• the alae ot the tntenal tnorea•••• IYen 11 we dlare&arcl 

lenclall' 1 ttacttnca beoauae they are bae .. oa 1nd1ees, raaa• • 

ttndlnaa that 4a11J obaagea ab.w a prependeranoe of poal\l'f'e 

ooeftlolea'• t• elearlr ••'racllotory to Ooober• a tindlqa. 

qatn1 •• ao•ect earlier, Moore• • explaaatloa• are ••"'•• 

\en\attYe encl do aot glYe ua a fiN baala to oonolu4e tiba\ 

h1a t1ntl1qa ahCN14 be coneot and ~at ot.her' • tln4tnaa are 

exoept.tona. !be ODlJ A't'lftl taotor in thla au ot •••••· 
dlcttorr nldenoe la ,_'a atat•••• "GiYen tba• the att•olu•e 

al•• ot t he eerlal oorrela,lea ooettletea•• ia alway• qui•• 

-.u, -.re-nt ta alp ••0111 eoettlolea•• tor the dUierea\ 



aeour1t1ea 1a po5 neoeaaartlx eY1denoe for oonaia,eat pa,tern 

ot dependenoe.•19 

Aa to whJ differeD' atudiea g1Ye eYidenoe ot prepoader

anoe or one alp or the other, ,_ obae"'' that there ia a 

aarket tactor lntluenolnc all aeouritlea aiaul,aneoualy and 

lta behaYiour durin& the period ot the Nllple UJ tend to 

produce a preponderaaoe ot a partioular ataa in ooettloieata 

ot the different aecurltlea althouch the aark•' taotora 

t01ether with ladiYldual faotora (lnd1Y1dua1 to a ttr~~) .. ,. 

produ.ce aerial ladependenoe i.e. reaul' ia •all aile ot tbe 

ooett1o1enta. 

Oft the whole ~. tlndiqa baaed on aerial oorrelatlon 

technique are auoh that they 1ndtoate verJ altsht or alaoat 

neallllble dependenee 1n eueoeaa1•• price chaac••· 

B.pt Tta\a 

Thia 1a another teehnique uaed tor inYeattaattnc the 

randoa walk bypotheaia. It auppoae a price ObAD&e which la 

poa1t1Ye la c t.Yea the • alan and a price ehance wh1ob ta 

negatiYe 11 giYeft the • li&lle !hen a aeriel of price Ohancea 

ean be written •• •••thin& like +++-+--••- ancl eo oa. 'l'bua 

a ru 1a a aequenoe of one algn or tbe other. When a plua alp 

tollowa a plua algn (or a negative atcn a negative atsn) '' 

oan also be called a aequenoe or a continuation. Wbea then 

ia a change in e1gn then it 1& called a reveraal. 

One of the flrat reaearoh papera on rand• walka Yla. 



Cowlea-Joaea pape..a0 uaed ~he naaa tea• to exualae \he lad ... 

pendence hypotheala. Clearly lt there la ·~ poaltlve 

dependence ln the eerlea then there will be a tendencr tor 

•ore aequenoea •han reveraala •han tould be e.apeoted if t.he 

eerlee were ladependent. SlailarlJ if U\ere ia ••e ncatl'M 

dependence then there will be aa exoeaal•e tendenoy tor 

revereala. 

Tbe Cowlea-J••• paper aDalJaed data wbiob lneludecl 

aerlea w1 th lDtenala between obaenatioaa rancina tr• 20 

lllnutea and an hour \0 10 Jeara (hourly, daily, weekly, IIOilthlr • 

etc. ) • The aethocl uaed waa to ooa\ the aetual ••t.el' ot 

aequeneea and reveraala 1ft .. ob ae~ea and ••pare lt with 

what. would be \he expeoted nuaber ot aequeDOea and reveraala 

bad the ••ple aeries e•e tr• a rand• populatloa. 

Cowlea tindinga ln the paper21 oorreot1ng the earlier 

one by Cowlea-J one a were baaed on data of Standard and Poor 

Ia<lex and other price 1nd1oea ot a vert lone period ot nearly 

a 100 yeara. 'nle reaulta showed an exceaaive \endeney tor 

eequencee OYer reverala tor all t~e intervale 1nveatlgated,12 

implying evidence ot alight poaltlve tlret order oorrelatloa 

in the ttrat dltterencea. Aooordina to Granger and Moraenatera 

thie &-oaul.t waa pel'hapa due to the tao' \hat tren4 tel'lla were 

not removed before the analyale, •probably blaalnl the reaul\ 

toward an extra nuaber ot aequenoea. The blaa la alsllar to 

that which would ooour tt a aerial eorrelatloa waa ••'t.ated 

tor a price ohange aerlea without a aean betna aub~raoted.•23 



H.V. Robena21t alao· coaalde.recl naaa , •• , •• a rele•an• 

technique for teattna iadependeooe in prlee ohaalea. IGt be 

aa•e only one alngle exaraple baaed oa the Dow-Joaea Ift4utrlal 

Index tor a perJ.od ot about one year in 1956. !he reaul\ 

aa»eea with the lftclepeactenoe hypotheela ot r&Dcl• walka. 

Bldner s. Alexaa4er, IJ • t.altlal exaat.natlon of the 

dlat.rlbutloa ot ruu ot Standal'd aDd Poor' a •onU.ly lad• ot 
8hare prloee (tor the period 1918-1956), found that the dla,rt.

butlon or ruaa (4letrtbut1oa aocerdlna to the lenstb of the 

run a one week t.o 1 week a) wae lftoonaietent wt t.b the ••••ptloa 

ot a randoa walk wi~h equal probab1litr ot riae or tall. Oft 

exa~~lning the data cloaely he found that tor the period 

191t-S6 the relative frequency ot a r1a1ng aonth waa o.sa 
vh1le that ot a talltns mon'h waa 0.1e.2. J.lexaracler "'• 

ooapared the expected runa baaed on relative trequeac1ea ot 

.57 rlae and .43 tall with the observed number ot rpna. He 

also exaatned the tindinca ot Cowlea-Jonea pap•r aa well aa 

those ot the revt•ed pap•r br Cowlea. He concluded that the 

•onthly movement ot etoot prlcea 11 conaiat.en\ with the hJPo

tbea1• of a randoa walk. In hia view 'he eYidence presented 

ln the Cowlea paper wa~ aparloua becaua~ ot the neglect ot the 

unequal probab111tr ot a rlae and tall. Alexaader'a paper 

which alao pointe out that ~ere .waa an tap\rend tn prloea et 

about S.6 per cent per year durin& the period ex .. lned 1 bealdea 

aivlng eYidenoe in aupport ot rud• walka, poln'• to a oleal'

ou' oaae ot ahare prloea moving in accordance with 'h• aodel 

of a r•D40! !Ilk Jltb 1 ~rlti• 



P-.a'• Ar'lole of 196,16 oontalne the •••' .xtenalYe and 

oareful study of nana ln prtoe data • . Unlike Sn the preriwa 

'eata ualng rune, .thta wortc eonaldera \bree type a ot prtoe 

obanaea +, - and 0 and therefore aUewa tor ~.... typea ot nna. 

, ... oonatdered the dall)' loa price obancea ot thirty dttt

erent u.s. o011pantea with -plea ranging tr• 1200 to 1700 

obaerYattona. He olallla that hla approach to runa-teattn& ta 

aomewhat. DOYel. To quo'•• •!be clltferenoea between upeotecl 

and actual muaber ot rune wlll be analJaed tn three tlttferen' 

waya, ttrat bJ total a, then by at&na, and finally by lenatb. 

Ftrn, tor eaoh atook ~. difference \tetween the tot.al aotwal 

nuaber of rune, 1rreapen1Ye ot ai&n, and the total expeeted 

nuaber will be exaained. lext, tbe total ap•tH aftd actual 

Dwabera ot pl.ua, •lnua, ud. no-change I"Wla wUl be atudlH. 

Plnally tor rune ot eaoh algn the expected and the aot.ual 

maber ot ruu ot each lenath wtll be ••••'•·•27 

raaa while analyetna the data ln the abcwe three waya 

, •• , ... , only dally prtoe clttferenoea, but alao r ..... lllne 

and atxteen-day price dtflerenoea. In •••• ot total expected 

rune teat, the actual INIIber ot naaa t.u.med out to be allght.ly 

leaa thaD tbe expeotecl maaber ot I'UU hu~ the percentace ditt

erenoe between actual and expected nuaber ot rune waa qut.'e 

aaall. Again, in oaae ot the other two aethoda of rune 

teettng, the actual reeulte aaree very cloaely with the 

expected. lama oonoludea tha' rune teatlns glvea llt\le 

ev1d•nce or dependence in the prlce aeriea ooaaldered. rna 



-oth \be ln•eatore' and the etatlatloal ancle the lndepeadenoe 

hJPotheala wae t oun4 to be Yalld wbloh ebowa tha' bla tiftdlnaa 

are ln oontoNlty with the rand• walk. 

PUtt£ Met 

Soaetiaee in the literature on randoa walk a tear la 

expreaaed tba' the laterrelatloaablpa •one prloe obangea are 

eo coapltoated that atandard atatlatlcal toola llke aerial 

oorrelatloe .. , not be able to detect theae ln&errelattona. 

It waa oonalclered, howner, that flaanotaUr aeanlngtul IIOYe

aenta 11&1 atlll extat lllhloh eOGld be dtaoo•ered bJ o\h..

aet.hoda. Sldnq Aleuader clntaed a ••ohaaloal •ethod ealled 

filter nlea and teated th• eaplrt.callr. He found that ther 

reaultecl ln protlta creater tibaa thoee obtataed by a ataple 

lha7 and hold pollOJ (er a pollOJ ot raadoa aeleotlon, whloh 

would at•• the create•' protl•• poaalble lt reallr the prlee 

•OY•ente were a raad• walk). 

An x per cent filter rule can be cleaerlbed ae followaa 

"lt the dally oloein& price ot a aeourttr •o•e• up at lea•' x 

per cent, buy and hold the aeeurltJ unttl prlee •OYea d~ 

at least x per oent tr• a aubaequeo high, at which tbe 

allsultaneouelr ••U and 10 ahon. aal ftte abort poattloa la 

aalatatned W\tll the da·ur oloalnc prloe rlaea at leaat x per 

oent abo•• a eubaequen' 1._ at ~lob •t.• one oovera and buJ•• 

Mo.ee of 1••• than x per cent ln either dtreo,ion are lsnored. 

The f ilter technique waa euaaeeted by Alexander to '''' 'h• 

ballet held by many market proteealoaala tha' prtoea adJua• 



araduallr to new lntoraatloe. • 29 It we oall the prloe chance 

tr• a hlp to a low or a lew to a hl&b a '•OYe', \heft •• \he 

filter uae la lftonaeed \radlftl will no• take plaoe oil -u 
•o•e• and thua loaaea on tbeae a..U. •eYel get ell•laat .. l at 

the ... e t~e tranaaotlOftl dwindle ln nuaber aad ~ ..... 

which glYe aalu when ualna a .. u tUter reaalt in loa••• 

with a lara• ttlter. 

Uat.nc thta filter nale to teat the poaatttUl'J ot 
algnltloan' prottta being obtained, Alexander coacluded \hat 

there are trend• 1n the atook •arket ln ter.a of 'moYea• ae\ 

ln teru o£ a week OJ' a aoath. He obaened that OJIE tlllt 
the apeculatlve price changea ae• to follow a rancloa walk 

but, 1ft teraa ot aove1 t na-raftd.aeaa exla\1 iD t.he left .. 

ot persistence ot a trend. 

Benoit Mandelbro\)0 polDted out that tbere waa a btae 

la Aluander• a o•putatlODa, •• he uaed dallr ololiDI prloea 

ina,ead ot dally htgba afttl lowa. Ra4 dat.lr htpa and lowa 

beea uaed then there would baYe ltee •ere treeao'l•a Ulaa 

at dally oleainc prtoea. Thta ta beoauae there .. ., be clara 

when the datlr hi&h or low orosaea the trtuer pota• (poln\ 

where traneaottona are trlgered oft) during tbe d&7 lna\ 

returne to wlthln the trl&ler point br the oloae ot the dar. 

For ~••• additional tran .. ctlona the loea would t.e alllon the 

tull aaount ot the tllter alnce the prlce change reveraed 

ltaell duri ng the day. !hat theae loaaea may be pa.rt1a11J 

compensated by larger profita on the awln&a enlarge~ bY u .. 



ot dally hlgha and lowe 1na•ead ot daily oloalna prloea. 

Arter oor~eotlng for thla blaa Alexan4erl1 found that a 111\er 

rarely o•pared favourably w1 th a alaple buy and bold pol to,.. 

In the ... e paper Aleander goea on to teat other 

mechanical tradlna •ethoda, one ot which la a aillplttled rona 
ot the Dow Tbeory. Tb .. e IONulae cllcl better ~an both tllter 

rulea and buy and hold pollOJ ln teru of profl,abUI.ty aacl 

tbla, Alexander concluded, la evidence qalnat the rand• walk 

hypotheala. 

But after exaalnln& Al ... nder' a aeconcl aet ot o•put

atlona , ... 32 pointed out that there waa etlll a blaa l.a the 

oalculatlORa aa dlvldnda bad been lpored bJ AlezaDdera a 

oorreotton tor thla will turther reduce prottta •acle by tbe 

meohantoal trading nalee. Thla la •• beoauee while under the 

buy-and-bold aetbod the total protl' ob'-lnable la the prloe 

'obanae plua any dlvldenda, uacler a trad:lq .-.le t.Dvolvtna 

ahon ealee lllOh aa lUter I'Ule, the borrowttr ot the '"url'lee 

la uaually required to re~burae the lender for any cltvlclende 
• 

that are paid while the abon poat,lon la outetandtna. bd 

alnoe all of Alexander'• aeohaDloal 'radtnc ~•• involve 

abort aalea, taklq cllvl.denda ·tftto eonalderatloa .. ,. reAl' 

ln a e1tuat10D where a b\Q' and hold ia aore protl,able. 

Apart from Alexander, Cootner'J alao teate4 cettala 

aeohanloal tradlnc aethoda and found tbat \beae aethocle ladl

oated non-randomne•e, but not ot the order which la uaet\11 aa 

a profitable atratecJ (better than buJ and hold). 



so 

faa and ll•e~ did an enenat.Ye atudJ ot ttl ter I'Ulea 

in 1966. 'ftley obaene ~., the atudy la •••• taeonae al•houcb 

aerial correla-lon •eohniquea and apHtral aaal.Jala (ocwer .. 

latier) 8how tha• 'the lndependenoe hJPO~~ata of the raacl• 

walk aodel 1• well auppcwted (in the ••atilttcal aenh or 1dae 

ten) 1 one la not certain whether Cheae reaulta RPP-' the 

rand• walk hnot.heala aa applleable te t.be lueaton. So 

\he atudy at.lla at. teattng whether a •eebaaioal tradtac Nle 

ltlte 'filter rule' &1••• atpltlcant protlta oYer and above 

a •l~ple buy an4 hold ••'hod. 

Ia analJiina _the data ,_ and Bl.uae ooaaldered dltt

erent type a ot vaclin& ooata lite c~taalona 1 brokeraae tee, 

apeoialiat r .. and alao conaldered the d1Y1dond taotor Whlob 

waa oegleote4 by Alexander. 

After oona1dertnc the aecurttiee lndlvtdually r ... and 

Bluae abow that only tour aeourltlea haYe poattl•• a•erace 

returaa per filter after deducttna oommieaton ohargea. !Yen 

aroaa ot o.-.taaloaa the r.turaa were no\ aa larse aa tboae ot 
a alaple buy and hold pol1CJe Funher Paa and Bl.UIIe dl•laed 

whether or not. the floor trader could llake a profit uatrw 

filters and conclude, •tt the cos's ot opera~tns dltteren' 

Yeraione ot the tU ter rule are conalderecl, 1" •••• tha\ ••• 

the floor trader cannot uao 1 t to iraoreaae h1• expeotet.l gaina 

appreciably. Since the aarc1nal tranaactlon ooa\a ot the 

floor trader are tho mlnialwa trading aoata under pr•••' 

institutional arrancementa, our reoulta alao indicate 'ha\ 



Jl 

\be aarke~ ia worklDC rather etttcten•lJ troa an eoonoalo 

vlewpoin,. Ia oonclualOD, there appeara to be bo\h poa1\1Ye 

and neaat1ve dependence ta prloe chana••. !be order ot ~~a~nt

tude ot the dependence la eo aaall, however, \bat our renlta 

add £ur\her to the evidence that for prae5loal pvpoaea Ule 

raftd-.walk aodel le aa adequate deaertp•toa ot prloe 

beharior.•'' 

!he abcrre paper toand poettlve dependenoe wbtle uelna 

.. all flltera and neaatlve dependence while uelna 1at~edla5e 

alae tlltera.J6 fbte le 1n41oat1Ye a .. all decree ot poaltlve 

dependence 1n ..all price •ev•en5a ot ••rr ahon duratloa and 

negative dependence ln lntenaedlate alae price ..... nta. lftleM 

reeulta are coaalatent with thoae reported ln the .. b-a .. tloo 

on aerial oorrelatloD1 where •• aaw that there were aa eaee

••1•• n111ber ot poa1tt•• ooefflolenta tn dally prtoe oh-ea 

and e aeeaal•e nuber ot neaatlve eoettlola'• la tour-and 

Dine-dar prlee ohancea. lleace "tor ... aurtna the dlreottoa 

and dear•• ot dependenoe tn prloe ohana••• the ••anclarcl toola 

are probablJ aa powerful ae the AlexandrlaD filter rulea.•)7 

8ptotra1 ADa1J11• pt frlee 8trl•l 
/ 

~. apaotral analyala technique le uaeful tor atudylna 

oorrelatlona over varying tl.. intervale ln tl•• aerlea da\a 

(l.a. t he oorrelat1one ae the interval '•'••• a pair ot 

obeervatlona la cbansed) and tor etudylnc perlodlo Yarlatlona 

1n t he aerlea (l.e. OJClea ot varrtna lencth). Perlodlo 

var l atlone are defined by the length ot the period and 'be 



•pli•ude (height ot the v..-ta•t.on). The trequenor ol vari

a trion ia the reoiprooal of the period. 'lbe ranee ot 

trequenoy pointe uaed varlea tr• aero (i.e. aa lntint.,ely 

lona perlod))a to a trequenoy auoh tbat the period la •wtoe 

the dlatance betweea ••ooeaalve obeeJ"Yatloaa in tbe alvea 

aerlea (i.e. tor weekly data, t.be period of two weeka oorrea

ponda to the hlgheat trequenor). !he tranafo~atlon uaed ln 

apeotral analrata ia the tranetor.atlon which detlnea \he 

oorreapondenoe between tbe tlae doaaln and tbe trequen., 

d-.ln. AraJ tille aerlea aar be exaotlr deaoribed by a •• ot 

periodic 1\anotlooa and tbia deaorlptlon ln teraa ot perlocllo 

tunotiona a&J be ~ough~ ot •• a deaoript.loD wbiob clependa OD 

the ••' ot treQuenolea. 

Granger and Moraenatern uae a Fourier aerlea traDal.._ 

atlon ot trb • tiM .. n.ea •• trhe ••tbod ot apeotral analyaia • 

•• they an •oa• tn•ereated in the oonrllhatloa tha' •

pa~loular trequenoy o•ponen' llakes to the overall varianoe. 

!bey obaervea "ID tbe •oat general repreaentatloa ol •• 

aerlea ••• no one trequeDCJ oon,l"lbutea aftJ tt.nlte •ount to 

the variance but tbe aet ot all trecpaenolea 1Jiac t.D ._. 

ip$•rta1 will eontrlbute a poeitive .. ount. It the trequenoy 

band Cw, W+dw) contribute• t(w)dw to the total varlanoe, we 

oall the tunotion f(w) the peer aptotna gt the evltl• .rue\ 

ae in the oaae ot the fre,uenor tUnotlon, we are unable to 

eatimate t(w) tor every w39 and th@retore we have to lora 

eetlaatea ot t(w) over a eet of frequency banda. A large value 



,, 
ot eatlaated t(w) indicate• tbat the trequenolea ot \hla band 

are ot particular itnpor\anoe aa theJ oon•rllta\e a lara• 

•ount ot the total Yarlaaoe. w40 tbla auna that tor the 

length ot the period oorreapondiq to tsbta trequenor, •

algnlttcaat qole exta'a 11hieh ta dlatlnculehable. Por aft 

ladependen\ aequenoe ot tenaa (whlth la alH oallecl wbl'• 

aolae) the apeotrua la a horl•eakl llae parallel to \be a

ula OYer the ooaplete trequenor ranae o " rr and t.-r a 

aertea which la raact• and independent the ap .. tr. wUl •&'I'J 

about a line parallel to the a-uta. 

We abould alao note that apeo,ral analJala ••• .. •• 

•'atloaarltJ ot the aerl .. (i.e. ao trend t.n ... " or Yarlanoe 

or oorrelatiOD betweea paa\ and preaen' valu .. - UDderlJlftl 

lawa are lnYarlaa' OYer 't.lle). Tbla la cenerallJ not a Yalld 

aaewapt.lon tor eoo~aOIIlo tl•• aerlea, but t.hla doea nn preolQde 

the apectral teehni<l'l•• beoauae 1 t haa been ahowa tba' lt \he 

underlrtng atruoture la n~ obaaclna rapldlJ over tlae, 

epeotral analrala .. , be ••ed with oontldenoe. fhe aeneral 

aethod ot plottlna a Pourter tranato .. or a aertea ia to plo' 

the trequenoJ poiata on the a-ada and the loa ot tbe power 

apeotrua of the aerlea tor the oorreepondlnc trequener on the 

r-axta, i.e. • w on ·the x-axla and f(w) on the J-axta. 

halclea power apeetn.a of aertea • Grana~r and Morcea

atern aleo uae oroea apectral aetboda .tall• atudJlna pl'loe 

aerlea. Oroas epeotral aethode ln•eatlgate the relationablp 

be~ween a pair of aerlea. A eoherence-dtqraa ehowa the corn-



lat.tona between two eertea tor all treqtaeliolea and a pbaM 

dlagraa abowa the la&led oor.relatlona '-'•••n ••• aerlea. 

Granger and Moraenetern obeene tba' uee ot auob ...... allow 

Yflf'1 o•plex relatloftlbtpa \o be dlaoOYered and lnt.erpretM 

in a uetul way. 

tbe teat.in& waa done on data tranetoraed into 1 .. ton

epeoltloallJ, ohanc• 111 los ot prt.oe (t.e. loaart.tbllle tt.ra' 

difference). oran,er and Meraenetera jaatlfr tbla oa bo~ 

eaptrtcal and theoretloal powada and alao pota• ou' tha' '' 

hae bee•• a •-• praotloe. Their Min reaaoaa area •trana

toraed 4a\a ha•• aore a,..etl'lo and aore nor.al hla\oar ... • 

and •ranafoNed cia'• appear to be IIUOb oloeer \o bel .. 

lndepeftdent obaervatlona froa a raad .. prooeaa.~1 

The apeeltlo aoclelU loeattsatecl waa a raad011 walk 

aodel ot the tollowlac tONa lt ~ la a loc prioe aenea, 

tbla aodel atatea \ba• .. --._, .. , 
where •, la a eerlallJ unoorrelated ralld• dlaturbaaee (or 

a white nolae aerlea). Tbla aeana tha' the apeotrua ot 

.._ - -._1 wtU lae tlat et'er the whole trequeney rana• o '• rr • 

The data oontalnetl not onlJ aerlea COIIpoeecl ot prleea 

obeeryed at a sequence of polnta ot tt.e but alao eerlea toraed 

by averaging h i gh and low prtcea durtnc an tntenal. AI resarcla 

poealble correlation in aYeraaed data~) theJ araae 'hat tor 

averaged data • we ehould expeo\ to find a ctownwal'd aloplq 



SJ 

apeo•rua ll \he uaderlylna .,roo••• la a rand• walk. •• "'•' 

valuea near rr are appredaa,ely halt •• lara• •• value• near 

•••• frequenoy. 

!he da~a uaecl by Granger an4 Morcenatem tnol.te ••n 

than tltt.y •'ook aarke\ prtoe aerlea. Majori'J ot .the aerlea 

ooatala ISO to 900 obaenat.toaa. 'lhe aerl.ea tnolude ... , ot 
'h• widely uaed lndtoea ot R.Y.s.B. (S,andard and Poor, Dow 

"••• lndut.rtala, :SIC S\OOk Price Index, no.) •• well •• a 

Wiele range of lndlvtdual atooka ol u.s. o•pul••· !he data 

tnol\lde daUy, weeklJ aad aoaUllJ ••n••• Aa to the adequaor 

ot the cta\a Granger aad Morceutena pold out that •Bapertenee 

uowa ~., a c•poo•a' ooatrlbu•tns oDlJ one thouandth ot 

~. t.ot,al varlanoe wlll aeaeraUr tae clet.eot.e4 wttb aertea ot 
lea&~ 1.50 or •ore •• ~ 

Orancer and Mora•at.era cltvlcled tbe dtaouaatoa ot the 

apeot.ra ln'-0 ~ree panaa lema teN or low trequeDOJ' raace, 

the wide lnt.emedla\e frequenor raqe ancl the very hlp 

treq_ueno1 •ana• wbleb ta o•oemed with ohanc•• wltbta a cl•J• 

!he ttncllnaa ot thta ratber ... alve .-ptrtoal teattDa 

are •The apeot.ra ol the varloua prlee aertea wblob we have 

at.udled do n.- p .. vlde any olear lndtoa~lon ot a retutattoa 

ot the rand• walk •odel wltbln t.be trequenoy ranee 0.5 OJOlea' 

per year to o. J oyolea per dq. However, there ta ••e 

tntereatlna etruoture ou\alde thta ranae and \here are alaor 

etfeo•• within the ranae over whloh the prooeaa appeara \o be 

baaloaUJ rand011 walk • .45 The wlde lntenedlate trequenq 



range apana the cyolea traa .o.J per day to o.s per year. that. 

in t.hla range ~ e apeotra ahow fiatneaa aa ehown in Pqure 2 

aeana that no clear t.renda or oyolea wonh nottnc were 

obaened tor int.ervala rang ina tr• 2 daya to 2 year a. Thla 

clearly rulea out. weekly, •ont.hly or eYeD half-yearly depend

eno1ea in the price aerlea. Clearly ln t.hla ranae ~e rand• 

walk ia tnae aa already aut.l•ecl• 46,4? 

C..tna to the •plrlcal evidence on cyolea 1n the st.ook 

prloea, Granger and Moraenat.ena t.I'J to fiacl out. whether the 

Yarloua aeaaonal and yearly oyolea which are ~elleYed to ext .. 

(auoh aa s-er bleb ancl lew tear hlp) are true. fbey ..,. 
. 

that apeot.ral teohnlquea ln ceneral ca•e ao eYldence ot aa 

armual peak in tbe apeet.ra, alt.houch •all peaka oorreapondlq 

to aeaaonal oyolea (4, J, 2.J •ontha) were tre,uently obael"f ... 

Alao aoae 1rul1oea ahowed a \bree-IIODt.b OJOle and aolae WHkl7 

aer1ea ahowed a -.11 aoftthly cycle. lut none ot th• waa 

found to be atatlet1oa11J al&nltloant ln any particular apeot.ral 

diagram and they were noticed only because \hey oeourred Ia 

••••ral dlagraaa. Oranger and Mors•at.em alao at ate tba' aODe 

of t he e10lea la ttpanclallr atcnltloant.. · They euueat. t.ha' 

lt 1e probable that beeauae theae minor cyolea are tlnanolally 

1na1gnltlcant, tbe7 ha•• not been r•OYed due to tradln& and 

competition. 

Pr011 the toregolna we aay conclude t.ha\ the rand• walk 

hypotheata in t he aeneral fora 1a well aupperted by eYldence 

baaed on dally, weekly, •onthly and yearly price ohangea. Aa 
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tbeae are t.he only •n•• ot Obaftlea tba' ta••n•• \he noNa! 
. . 

lDYea&or we aaJ NJ' Mia\ the weak tona ot the ettt.olea' 

eapl\al .. rkM tbeoi'J' la a reall\J tor the aOI'IIal laYener, 

&lYM bla t,l•e borlaoa." 

Slaul,aaecMlaly wt."' "e dnele,.•t. and t.eatlnc of t.he 

'lnctepeadenoe• aapeo\ et rand• walk hJPO'beda, , .. ,l._ aacl 

retlaillen' ot the fdla\rlba,toa' a8peo\ ••• ta procreaa. 

ID thla area qalD leDdall 1 a49 paper waa 1llle tlnt. t.o 

prcwt.de .wtdenoe that. \be dlavtbutloa ot price ehaac•• waa 

a,_et.rto and aa approat•at.ely aonaal. l•ctall tlnda tbat. 

the dlat.rlb.att.oaa ot wheat price ohaqea are lept.okvtle, 

tboM ot Iacluavtal ahare prt.oe aerlea (tlrat ctltferencea) an 

ao\. He alao repone tbat the ceneral pltture ot a,_e\17 aad 

nONalltJ ta true tor ...,. ot the abare prioe aerie,. fo 

qv•• l.ctalla •&t. tint al&bt the 1apltoat.1•• ot ~ ... 

reAlta are 4lnvbtq. It tbe aerlea ta h-eaewa, '' 

••- ~at. the ohaqe tn prtoe fr• ODe week t.e ~. ned la 

praet,loally independent. of •• obup t ... that. week t.o t.he 

week after. thla a1eM ta eaoqb to •• Ulat. l\ ta t8poad'le 

•• predto' prloe tr• •-* t.o week ,,.. dle aert.ea lt.aelt. lDd 

It the aertea Ia w&Dderlna, aay .,. .... ,,, ••••ent.a auoh aa 

t.renda or- o,olea whlob ••7 be 'obaened' tn auoh aerte• are 

Uluao17. 'lbe ael'lea loolra lUce a 'wandertnc• one, allloat. aa 

lt OftOe a week the D•oa ot Obanoe clrew a ran~ maber tr• 

• .,_etrloal popula,loa ot ttxed dlaperat• aDd added 1' •• 
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the ourrea\ prtoe •• det..,.~De \he ned week'• prioe.• 

lllptnoal ln•ea,laa~tou ,., OabOI'UJl ehowecl ~ba• 
ehana•• te 101 prloea C A 1••') ha•• a near DOJIM1 dteutlN

''•· ro explain Ult.e fea,ure •• • ... 1.,.. • •odel ot ••ook 
prioe hbaY1ov. Flrn, be •••enea U.at . tbe 'Welter-reetaaer 

Law• t.a appUoable \o e\.Oit prl•••· !tala law na,ee •h•' 

equal ratloa ot pbJat.oal ''t.lnal.•a oorr .. pODde t.o •caul ta•er

••1• of ea})j .. ,l•• aeaaa•t.ea. Ia atook ..,.ke' ••na the 

Yarlou taotora *•' intlaeaoe \be itWeat.or" • t_.u•• aa4 

hla expeota\lou ot protl\1 pnoe 1• r .. Oiftiaed '• be 'h• 

pliaarr taotor wtatlt dlu4.Ua, •mlnca, •'•·• are ••••actai'J 
ta aatve. tbtaa lt we aaree ••• pr1.oe I.e tbe priJial7 

a\SINl•• atfeot.lna the protll expeotatloaa tb .. the at»OYe law , 

whea •ocU.tt.ed to applJ to She at.ook ..net ._pllea tha' t.o 

'h• nook llarket. trader proportionate prioe ohaaa•• aad •• 

the at»aolu'e l•el ot price• an ot daaUloanoe (tor tbe 

purpo•• ot tond.nc profit .z,Mtatloal. Heaoe lpa prha 

(S..e. A loc•P 01' 101 of prloe ratio) la the relevant Yarlable 

wba lookln& at the atook aarket. 

the ned atep taken bJ Oaltorne ill lnatldiftl the •odel, 

••• to provlcle t.he rationale beblnd vanaaotlona 1ft the atooll 

•net. 1f •• dett.De a loatoal deoialoa a a one whloh at.lla •• 

8Ulalllftl the exp .. ted •alue or· the acl reaul' (ualna \he 

clven lnfonaatlon, ••'lila'•• ot prokl>llltlea ot 'he dltterea\ 

outooaea, ••o,), \bea the deolatona ot buyer• and aellera \o • 
trall•aot. *' oerta1n prloea aut. be 'aJcea •• aa llldleatloa 'b•• 

• 
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the buJer' a eat!Jia'• ot th • expee•e<l Yalua tor obaaca la pl'iae 

ot the •'ook ta poaltlYe vblla for the aeUer it la aqati••· 

Gl•• ~at botb bUJera and aeUera baYa equal opponuai'F w 
participate la the •rket •tbe aoa\ proMbla oendtttoa ..tar 

which a tranaaotloa la coa-ted, alld a prt.ca or deotaloa la 

reoorcted, la o"alftad wbea "'••e _,o eatS..tea an equal aad 

oppoalte or 

It( A loc
8

P) a + IE ( Alc
8
P)I • 0 

where P denotea price per ahare, ancl If. the eatllaate ot the 

expeo~tlon value .. (aftd S and I the seller and the lnaye~ 11 Renoa 

we can aaf that tor the ~~&rket a a a whole, conalatlng ot 
buyera and aellera 

If c 11 loa8P~i+s • o 

la a concl1 U• under wh1oll traDeao•t•• are ... , probablr 

reoorctecl •• sa Ill otbel' worda tbe pan1c1panta 1D the •rka' 

are wal1kel7 •• Wade ualeaa there la equalitJ ot opport\ID1ty 

to profit, whether a per•• bapp4ma •• be a buyer or a aeller 

at the aoaent. 

Onder the aHYe ooaclltloaa ••b traneaotlon oan be 

Ylewed aa aD lDdepaacleat entlt71 baoauae eaoh truaaotl• la 

'be reault ot equal ancl oppoalte ••'~'•• bf the burer and 

the aeller .. cle on the baala ot available intoNation tdlleb 

1a ltaalt ohanatna rapldlJ ancl raadolll.J tr. •a• to 'lae. It 

prtoea are recorded a\ equal lntenala ot tlaa, then tba prtoa 

chance durin& the interval la tba reaul' ot a aequenea ot 

tranaaottona ooevrlna durt ng the 1ntena1. The•• ohaacaa sa 
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prtoe, epeolttoallJ t(r) • 1oa.[PC••r)/P0(~)] OYer.'ta• 

ln•enala . were ahowa to toUow a nonal dla•rlbu,lon wt.th Che 

•tanc:tard devlatloa ot Y(r) proportional to the aquare roo' of 

\be tille 1nMrva1 •r• (t.e. <'vtvl --urv where cr le tbe 

dl•penlon at the end ot unit tllae). In o.S.na to the awe 

oonoluatoa, Oabol'fte uaea Ule oeatral 11111' \heo.-.. .tltob 

aaaurea ~., Whatever • ., be the dtat.rt.butten t.anot,ton ot tbe 

price · eh&n~e between ey wo oone"u'lve tranaaotloaa, the 

o~~tpounding ot aectueDcea ot euch obanaee ooourr~ durlna a 

tlae lntenal wUl rteld a DOI"'Ial dlaVlbu\iOD (tor larce 

auaher of chanlea).J) 
. 

OabOI"fte tested the alHwe •odel oa tbe Oowlea dat,a 

relatin£ to IYSK wttb ·neeeeaarr eorr•otlona. The data were 

la the fora ot aa ena•ble ot price ohancea 1. e. \here were 

prtoe tndleea wt th nWiber of •'ooka uaecl to o.,_ala tb• Yai'Jlftl 

tr• 8 to 18. Oeborne ooaeludeat •o.ar dlacuaetea of Ute 

equality or the 88tb»atoed expectation val.uea tor buyere aad 

eellera, tor t • A 101•' led •• to taellewe the dl-.erelon tor 

t ahoUld tncreaae •• the aqure root of the ttu lntei'Yal. 

Thta wae alllply oon.tll'lled by the data. wA · 

Alexander c.-ment1ng on Osborne's study and lte rela

tion to t he earlier one by Bacheller, obaervea that the 

etandard deviation ot prioo 41tterencea betnc proportloaal to 

the afluare root ot the ditte.renctng interval ta a chd'acter-

1st1c of a randoa walk and th~t th.ls tact had alreadf' bee 

pointed cut by Bacheller who had worked with arlthaetto 



dltterenoea rather than wi~ loaarith•lo. Alexander alao 

pointed out that while Baoheli.r derlYed the theoretical 

properttea ot dlf,l'ibutiOil or chana•• lD prleea of ·-oclltJ' 

luturea on tbe aaeu.p•t.on of a 'fair c••', (i.e. aero 

expectation ot caina becauH price cbaqea ln either cllr"

tton ot equal aaanttude are equally likely), Oaborae ....... 

that a chan&e in elther direction ot a &t•en .-eunt in the 

logarltha ot prtee waa equallJ likely, whlob la no loncer a 

fair a••· 
Alexaader'' oritlo1sed OabOI'fte' • pa~r on three oouta. 

Firat, Oaborne oboae the propontonal obange •odel, whlcb 

allow• the uae of a ci•btaatlon ot dtfter•t atooka wt.a. dttt

erent prloea leYele (aay one ehare with pricte 100 and another 

with 10), •• he tried to fit a aln&le dlatrtb1ltton tunottoa to 

aa ena•ble ot prioea, and aa an abaolute prloe ohaaae MOdel 

applied to a e .. binatlon of dltferent etooka wl\b dltferen' 

prloea would .. ke no aenH. ODe drawback ot the proportional 

obange •otlel ta that it allowa tor llweatment Yalue to crow 

1Ddependent of lntlatlonary eftecta tn the eoo~. Acoordlal 

to Alexander thle oaa be avolcled by adoptlna other IIOdela, 

tor exaaple, a peroentqe ohaqe •oclel. 

Secondly, Alexaader ••1• that by applylnl the Chi

aquare teat to Osborne' e data one geta reaulta abowlna lepto

kurtosla. 

Thirdly, Al exander obaerveaa "Osborne, a\ 'beat, merely 

ahowed that stock price ohangea mil}lt, to a roup a pprut.aa,lon, 
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b ue beet'l cenera~ed by a rand• walk '"e of •odel. He 

euac••'• oondi\lona \bat .... autfloleft\ to aenera•• ~· 

obaena~t••, ltu' no\ neee•MIT. Ia plalft lanpqe be bae a 

aoh_. wbleh could baYe c•erated hla •••nat-lou; •JM 
lt did and aaJbe lt dlda'•·•" 

It ahftld 'be pointed ou\ tba' in t.be abot'e flUfte 

Alexander at\aoka the tbeore,loal oeaet.ruo• ot O.~e aad 

auaeata a aore rtcorou• tonnala,toa. However well tOUDdH 

the crtttcta by Alexander, wrtten upto th• present ttae 

attll work wt.tb J.ogarltha ot prloe llodela. lteaarcltq 

Alexander•a ·eYtdenoe ot leptOkuraeala ln Oeborfte'• data, l' 

la poaalble that Alexander la oorreot 1n hta orltt.ol• ot 

Oaborne on thla aocoet, t.Mauae later wrttera found ••ldenoe 

of leptokuRoala tn at.oolt prtoe clata, a tao' wblob led to a 

number ot atudtea ln tbla ar ... 

, ... ,1 ln hla 196) ar\lole Whlle point1nc out that the 

work ot Daebelier and Oabom• are the bea• known theoretioal 

upoalttona of the Oauaalan (or 110Na1) hJPOthea1a, &lao aap 

that .-p1r1oal eYidence in ••pport ot the Gauaalan hJPo,heala 

baa be• offered bJ ltendall ancl Moore.,. ·Fall& further add a 

that Moore reported reoulta in auppor~ ot approzlaate n~t•r 

tor the weekl7 changea ln losar1tba ot price ot a aaaple ot 

stocks drawn troa the Hew York Stock Ttxohaqe. 

l.ocord1ng to Mandelbl'otS9 'leptoluar,oata•'0 waa tn

~uentlJ found in .. plrlcal 41atrtbu\lona ot pl'1oe ebana•• b-' 

wae l gnorec:t and conolueiona in tavour ot normalltJ ware drawn. 



Be aaye that the •Brownian aottoa' hJPotheala •doea no• 
account t or the abundant data aoouaula•ed a1noa 1900 bJ 

.. p1r1oal eoonoaiata, at.ply beeauee the ..,trloal 418\rt~ 

t.tona ot price chaagea ar. unaUy too 'peaked' t.o be rela

tlYe to ••plea tr• Oauad.aa populat.toae•. 61 

Maftdelbr•, \heretore, au,geete a new approach te rand• 

walka (other thaa the nonal dlaVtbtRtoo approach). fhla new 

approach Which we aay oall the St.a~• Parettaa hrpotbeala haa 

wo aapeot.aa. •(1) Yari.ancee of •ptrtoal dlatrlbut.loaa behaYe 

ae lt they ·~· infinite and (a) \he •pt.rtoal dt.atrU,ut.toaa 

eonfoN b•~ to the non-Oauaelan aeabera ot a t•lly et llal._ 

in& dlat.rt.blat.loaa wbioh Mandellwot baa oalled at.able 

Paret.taa•.61 

Stable6l Parettaa dlat.rlbut.loaa haYe tour par .. etera, 

o£,, f3, b 1 and -t • b t.a 'he location par•eter and wbea oL la 

•ore thaa one, b le t.be ••an ot the dlatrtbutton. i la the 

aoale paraaet.er, and f3 la an Index ot akewneaa. p eu take uy 

Yalue betwee +1 allcl -t and when lt la aero t.be dlatrlbattea 

le .,..et.rlc. ol la the ... , Saportaat paraeter tor purpoaea 

ot t11ld1ng out whether ~auaalan or atable Parett.ao hJPo\heala 

la a bettor ft. t. tor the da'•· « "det.eninea the height ot 1 or 

total probabllt ty oontalned in the ex'r•• talla ot ~he dla

trlbut.lon, and . oan take any Yalue ln the lntenal 0 < o<. ' a. 
Whea <X.. • 2 the relnant atable Paretlan dlatrttnatlon la tbe 

nol'llal dlatrlbutlon ... &. lhat when ol.. t.a 'between 0 and 2, \he 

ext r eme t alla at the at.able Paretlan dletrlbutlon are htcher 
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tban ln eaae ot normal dlatr11Ntlona and the probablll

oontalnecl ln talla S.a alao hl&ber, and t.bla keepa lnoreaelna 

aa o( approaohea o.· The taportant thin& to note here la \hat 

variance uleta oDlJ whea c(. • I and la lntlnt.te la all o\ber 

•••••· But •• lone •• c:t... > t the ••an uleta. 

Thua the wbole aJIIUIIent ralaed by Nandelbrot reYolvea 

around the •alue ot o< tor the d latrlbu,lona ot epeoulatl.,. 

prlcea. ht eatblatl rae the Yalue ot oe ta no' a elaple •aelt 

aa deDal~ tunotlona are unknown eaoep' tn three oaaea, the 

Gaaealaft ( «. • I) • the Cauohy ( c<: • t , · f3 • 0) and tbe oota

toaatq oaae ( oe • i , f3 • 1 • ~ • 0 and t • t ) • 
. 

Makin& uae ot t .be double lee ,raphine technique on 

ootton price data Mandelbro\ oonoluded that the cotton prloe 

ohangea followed the atable Paretlan law wlth b • o, o<. • 1.7 

and ~ • 0 and thua uphold the atable Paretlan hypotbeate. 

For our dtacuaalon we UJ poln' that ~. atable 

Paretlan dt.at.rlbuttona haYe three ltlportant propertlee. !be 

flrat la the a.,.,totlcally Paretlan nature of the extre.e 

tall areaa, l.e. •talla Gt stable Parettan dletrlbutloaa tor 

•aluea ot o(_ leaa "'•n I follow a weak or &IIJIIPtotle toN of 

the law ot Pareto". 65 thta property glYea rtae to the dou~e 
lo& graphing teobnique that ••• uaed by Mandelbro' to tea' 

hta hJpotheata. 

The second property la •atablllty or lnYarlanoe under 

add ition". Tbla property l~~pllea that, "the dlatrtbu\lon ot 
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eu.e ol independent, lden•loallJ dlaorlbu~8d, ••a~le Parettan 

Yariablea ta ltaelt ••able Pare•lan and haa tbe a .. e fora aa 

... e dlatrlbt~tlOft of tbe lndlYldual 81-aDda• • 66 b• 'he 

poln' ~ •lew of pnee chaD~•• thla lapllea tba' It prt.oe 

chana•• troa tranaao•t• to ..-aneaoua are lndepeaclent, 

lden~lcally dlatrlbuted, atable Paretlan •artablea, then 

dally, weelclJ and •on\blJ' price chan&•• wm aleo follow 

aM~le Paret.lan dla\rlltu\lona ot the .... tona uoap' tor the 

orlllft and t.be aoala. Tlat.a la tbe reaaon tor the appeal ot 

the •'able Paratlaa dlatli.bu,la. 1hia propenr la ••r'f oon

Yealen\ lteoauaa it ve ten eay wanly prloe ohaaaea and flDd 

that they tollow a ••able Pare~lan tben we oan oonclwla t.ha' 

tb• price changea w1 thin ~be week •uet a\ the ••1"7 lea•' M 

aay.ptotlcally Paretlan. 

The third property of ••able Paretlan dla,rl~tlona 

le ·~• taot that 'beae cllatrllnatioaa are \he only poad1tle 

lilll,lng dlatrlbutloaa tor ••• ot lndepaaclen,, lclentioallJ' 

diatrlbuted, rand• Yariablea•. 67 

What la the nature ot a market wbloh g1Yea riae •• 

•onthly or weekly prloe ohancea wblcb follow a ••able Paretlaa 

dlatrlbutloat Follawtna our a.... reaaonina the ,rloe chana•• 

between traneaotloaa ahould then be a\ leaa' aa,.,,o,loallJ 

Paretlan. But prioe obangea be,ween traaaaotlona are the 

reeult or the c011binet1 etteo\ ot bi'• ot n• into,..,loa. 1hla 

meana that the eoon011io conditlolia aeaera,lna 'heae bl'• et 
information ahoul4 th .. ael••• ha•• a ••able Pare,lan oharaotar. 



67 

Tbla tapllea that the eoonoalc oondltloaa are aubjeot te 

abrupt large obanaea. Thla a&ala t.pllea that atable 

Paret1u .. l'kn 1e •uoh aort rlllsr tor tb• lgtatpr than a 

Oauaaian •rket. Ia aueh a aarket, probability ot lara• 

loaaea are higher aad YarlabllitJ of expHted return la al .. 

IIOI'te 

Mandelbrot•a taportant oonolualoa la that la auob a 

•net whic;b ia aubJeet to abnp\ larae chancea, atop lga 

'""' gypot prott!t \b• lpytator acalnat loa••• beeauae the 

deoliftt ln priet aar take plaoe eo quloklJ that lt ia 

llapoaal~lt to oarrr out theae ordere at 1nttl'llt4late prlo••· 
. 

!be atable Puetlaa bJPt~eala alae hu lllport.aa• 

l•plloatlona tor data analraia •• -.DJ atatletioal teobalquea 

tlblob are baaed oa the aa-.tloa ot finite Yarlaaoe tteo .. 

inappropriate or weakened lf \be uDderlrtnc dla,rlbutloa 

followed by the data la a atablt Paretlaa with o<. < I wblob 

lap11ea that Yarlanoe la 1ntlnlte. Soae e\at1atloal toola 

affected by tbt atablt Paretlan bypotheala are leaat-aquarea 

regreaaloo teohnlque, kurtoala (aa a •ea•n ot ptalctdntaa) 

and t.he method of apeotral analrala ot rand• tllle aeri.ea." 

low ooaiq to the queatloa ot eYldenee la faYour ot 

the atablt Paretlan HJPotbtala. The tlrat lapreaalYt pleot 

of eYldeace la that ehown bJ Maadtlbrn hllaelf. Ia ~. paper 

by Muadelbrot aentloned abcwt wbtrt be tatl•attd tht Yalut 

of o<. , he conducted a dlreo' tea• ot the lntlni\t wartaaoe 

hJpotbeala, uaina the ootton pl'ioe aeriea. On oa.putlna \be 
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••ample eecond moment• ot the llr1\ dttterenoe8 of the 1018 

ot cotton prtcea tor inoreaelng aaplee ot tr• 1 to 1)00 

obaerratlona• Mandelbro' found that the ... ple aomea\ doea 

no\ aettle down to &Jlf llaltlnc Yalue •wt rather eontlaue• 

to var, in abeolu\elJ erratlo taabtoo, preolaelJ &8 would be 

expected UDder hte hJPOtbeat8•.69 

Ill the work ot IIW'lf ruear.chera before Maftdelbrot 

there waa ev1denoe ot hl&b eatre•e talla and leptokurtoal81 

but all that la tndlreot eYldenoe tn the eenae that thelze 

work d14 not a~ at dlreotlr teat1QS the atable Paretlan 

hJPotheala. 
. 

fo find out Whether the eaptrlcal dlatrlbutlOfta reallJ 

were atable Paretlaft raa?O uaecl two metbodl. fbe tlJta' 

aethod 18 baaed em the tact that t.r the ata,le Paretian hJPo

theala 18 appropl'iat.e, the extr•• tatla vould be higher and 

longer than a Oau•atan and would have •ore relative trequeDCJ 

eontalne4 1n th ... 

The data uaed were aamplea ot dallJ ahare price aerie• . . 
of 30 u.s. campanlee with about 1200.1700 observation• per 

aample. Tbe aample data wa• tor the period 1957-62. !be 

baaio Yarlable waa 'ehan,ce ln loprittua ot prlee•. 'l'be da'• 

were a4Juated tor atock epll'• and dlYldeDda. raaa ct•e• 

three reaaone tor uain& loaarlth•'• ot prloea. B• aaya tha' 

•(l) tbe chance in loc price ia the ylel4 1 with con\lnuoua 

compounding, from boldine the aeeurltJ tor that dar•a (2) 

locarltbma ••em to aeutrallae prlce leYel ettecta ()) tor 
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chansea ot leas "'•n lS per cent either waJ ~. ohanae in loa 

price ia ••rr cloae to tbe percentaae price chance, "and tor 

aany purpoaea 1 t la oonYenl ent to look at data in tense ot 

percentage prtce ohaaaea• .11 

Faaa eonolwlea ~at tor eYtWJ atook the eaplrloal 

dlatrlbutiona were aore peaked ln tbe centre and hu lonaer 

talla •• ebown ln Flpre ) 1 \baa tbe nOI'IIal dlatrlba\1•. 

'!he aecon4 aet.hod uae4 b)' ,_ wae plottlnc ot noNal 

probability graph tor price obangea ot •••h atock. IYea a 

casual look at tbeae srapha plotted bf Faaa, abow 'ha\ th8J 

generallJ had the elongated S 8bape which ia What one would 

expec' with long-ta11ed trequenor dlatribu,1ooa. Ia oa .. 

the diatrlbut1ona are no~, a atralgbt line ahape ahould 

be obaerved on plott1n& tbe nor.al probablll\J &raph. 

Thua both ••\bode ot teatln& )'ieldecl reaulta wfiloh 

1n41oate nOD-nOftlal c!la\1'1-utlon ot price ehaqea. ,_ 

examinee two poaaible alterna,l•• explanatloaa ot departure• 

traa nonaaltty before acceptlnc that ~. flndlnsa aupport \he 

atable Paretlan hypotheala. The tlrat alternative la a 

atxture ot dlatrlbutlona approaeb. Thta approach hJPetbealaea 

that the dlatrlbutlon ot price ebancea could be a alx\ure ot 

aeveral no~al dlatrlbu,loaa tbua glYlftl rlae to lona 'alled

aeea. Faaa' • analyala ot the data-week end (ud after 

holiday ohangea) and dally ohangea (during the week)-ahowa 

that lt doea not aake any dltferenoe whether the week ead data 

are conaldered aeparately or are mixed w1 tb dally u-.a \be 
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nature ot talla la the aaae either way. 

A eeoond poeelblll'f ~lob could explala lona-•atled· 

•••• la non-atattonarltJ ot tlbe e•plrloal dlatrllnatl•• Ct.e. 

lt la poaatble that price chana•• at any point et tlae follow 

a noraal dlatrlbutlon, but aoroaa tlae the paraaetera of the 

dlatrtbuttoa chance). A wartan\ of tbe abOYe bJPotbeala aaya 

\bat Ute leptoluartMla la the obaenecl dlatrlbutloaa la due 

to ohanaea 1n the aeaa ot the daUJ price clttterencea aoroaa 

tlae. Kaplr1oal teata bJ ,_ d•onatrate4, however, \ha' the 

enreae Yaluea 1n the trequeDOJ dlatrlltutlona are eo lara• 

\bat reaaonable ahltta in the mean oannot adequately .xplaln 

\b •• 

,_ alao teat.ed the atablllty ot the eaplrioal d1atr1.

b\attona and ••puted the Yalue ot the oharacterlatlo exponent 

o<. ot the stable ParetiaD prooeaa underlJlDI the data. He 

obeer.ee that laek ol expliol' denalty tuaotlona .. tea the 

taak ot eatillatinc o<. d1ftloult •• there are no rlaoroualJ 

eatabllahed procedurea tor eatlaat1on. The eaae three prooe

durea ae mentioned preyioualJ were uaed in tbla work alao. 

they are double-loc-nOI"'Ial probablllt.J craphlna, •ectuenUal 

computation ot variance aDd ranee analyal•• faaa found that 

in a tw caaea o< aeemed to be oloae to a, bu' ln a •a•' 

majority or tbe ca•ea it waa leaa 'ban a, ~ound 1.9. On tbe 

baala ot these eatimatea ot o< and the t1nd1nga ua1n& 

frequency dlatr.lbution and normal probabllitJ grapha, ra.a 
concluded t hat the stable Paret1an hypo,heala tlta the da'a 



better than the Oauealaa hrpo~eala. 

An alternative aodel to explala the non-noNalltJ ~ 

prlce chaqea waa auaaeated by .r .. ea Preaa. 71 He aaya tha' 

"lo& prloea are deteralned by a randoa walk wt~ no~ll7 

dtatrtbuted chaaaea plua a aequenoe ot pr1ce-ohaoa1na .... ,. 

occurrtnc randc.lytn ttllle, eaoh oontrtbutlnc a rand• 

aor8811J dle,rtbuted quaattty to pr1oe•.7) 

Preaa developed aodela both tor a atnal• variate caae 

and a mtalttvarlate caae. He alao atated the dotenatntna 

parametera ot the dle\ributloa (tn bla •odel) and the eattaa

tion procedures tor the varioua paraaetera. He tlnda that 

al'houeh chance• tn loc price are unoorrelated with eaob 

o\ber, the dletrtbutioa ot changes dlttera from period •o 

period, t.e., lOlled price chan&•• do not follow eoae at&ble 

dlatrtbu\lon bQt "follow a dlatribu\loo tha' ta a Polaaoa 

aldure ot nol'llal dtavtltutlona". 111. Preaa arpea tha' paa' 

.,ldenee ot .. ptrloal dtatrlbu,lona baa teaturea whtoh aaree 

witb the analytloal obaraotertetloa ot auoh a dlatrllt•tloa. 

"That la, 'bla dle&rlbutlOD la in aeneztal akwed, lep,okur-,to • 

•ore peaked at tte ... than the dlavtbu,lon ot a o•parat.le 

nOI'IIal Yal"iat.e, and baa areater pro'bab111tJ ••a ln ita talla 

than the dletrtbutlon of a o..,arat.le nor.el varlate.•?J 

Por the unl•ariat;e oaae Preee oon4uoted an ..,trtoal 

\eat ueing ten ot tne Dow .J onea Induetrtal atocka tor the 

perlo4 1926-60, by ooaapartnc tbe •pineal owaula\1•• cU.atr1-

but1on function and the "eatlaated" tbeore•toal ouaulat1Ye 
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d1atrlt.ut1on luno~lOD (l.e. OWDulat1Te dlatrlbuttoa eatllaat.t 

tr• the paraaetera oalcnal.atect •••llina the lea prlee chance• 

follow ~• Potaaon atxture ot noraal dlavlt»•'lou). the 

reaul\-a ol)tatned are poor wbtoh Preaa a\trilnatea t.o \he -u 
aaaplea uaect to eatlllate \be paraaet.era. Preaa obaer.eas 

•ID o•oluaton, it ta expeoted that oloaer qre•eat vt.aa 

..,irloal dletrlktlona will be aohleYed 1D future ualr••• 
br ualng auob larger aaaple ataea.w76 

Granger and Moraenatera obaened that Preaa' • eonelu

aion 1a poaatblJ a btaaecl one because nldenoe adTanoed doea 

not auppoz-t hla concluaton, that the aodel howeTer la •'111 

an 1ntereattns oDe ail 1t la an att•pt to construct a IMdel 

productna a rand• walk •by aeana ot r.acttona to aequeneee 

ot unexpected even••"• 

Although Paaa baa done extena1Ye tes\tna an• f .... 

evidence 1D IaTour of the stable Paretlan hJPOtheaia, 'b• 

hypotheala haa Dot gained &eneral aoceptance Malnl7 beeauae, 

11 true, standard atatiatlcal tool• will have to be a'-n4oned. 

For example, Granger and Morgenstern concede that the diatrl

bution (of log price changes) are lone tailed but doubt whether 

t he taila ' are so long that apectral techniquea and regreaaiona 

t.ecome ueel •••·" 

Faaa and Roll7S dld turther theoretical work on 

a,.aetrlo etable dlatributione ln the 70a. Tber coDatruo'ed 

probability ~ablea of the •JIIIl•tric stable diatrlbutiona and 

alao developed ••thode for eetlaatin& varioua paraaetera. A 



number ot a'udlee questtontns the applioa~li'Y ot the atable 

Pare~lan bypotheela ~o •'.Ok pncea were alao aaade in the 

?Oa, a t.w ot whlob we lhall briefly touob upoa here. 

!be atudlea ~ ottloer, 79 flellta and Blll\h, to aft4 Hn, 

Miller and W1ohera'1 apeoltloally exa•lned haw well eta~• 
Paretlan dla\rlbutione tl' to da~a on prtoea ot common .-ooka. 

ottlcer exaa1ned the cona\anoy ot the charaoterletlo expoaen\ 

ex. ·of the dlatrl button ot stock returns throqh title. It 

wae found that although the data tor pr.-war and poet-war 

perioda showed dttteren' •aluea ot o<. (eatlaated ••an), wi\hla 

the poa&-war p8rlod the Yalue wae fairly oonetant raactftl 

bew•• 1.61 and 1.67. One ot the prepe.-tlea of ~be etable 

Paretlan dlatrlbutlona, we aald 1 waa that tbey ahow 'etablllty 

under addlt1on'. !bla lapllee that if ln~lvldual returaa 

ba•e atable Paretlan dlatrlbuttoa with a cert~ln Yaluea tor c( 

and f3 , ••• or retuma will aleo ha•• a atable Paretlaa 

dlatrlbutJ.oa with the eaae 'Yaluea tor oe. and ~ • Tht.a 

property ot etabllttr waa exa.tne4 by ottlcer in two waJ81 

wblle addln& return• ov~r tt.e (i.e. the addition of returaa 

aooruiac dur1.n& an interval aa the interval le laoreaaed 

aucoeae1Yely) and wblle addin& aeroae returna l.e. por,tollo 

returne. ror •oathly data, al~ougb over tl•e the atablllt~ 

property waa true, aoroaa returna lt waa found tha\ atabllity 

wae not a valid property. For da11J atook returna a tendeno~ 

tor t he eettaated •aluea ot o< te lnoreaae tor larser auae 

•·&· adma of 10, 1' and 20 dallJ returna, waa found. ottloer 
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aaya \he reverae would be true it the ••able Paretlaa bJpo

theala 1a true ot ~he data. · Another laportaa' fincU.na ot 
\he atudy waa that •'-ftdard devlationa ot the auu of dallJ 

re\urna were weU behaved • al\houah we w<M&ld expect thea to 

behave erratically. ottloer ooaoludea that al\housh 'h• 

diatrlbutlona ot stock returaa are "tat •ailed" relative '• 

normal d1atrlbut1on, they have aoae propertlea whloh are 

lncon•tatent wlth atable Paretlan hypotheala. 

The atudy by Flellta ancl hl\b uaea the aathod ot 
comparing for varloua claae intervale (e.s. i-4 a- to x•M.u ) 

"the mean nuaber ot obaervatlona ot the eap1r1oal atoct dla

tributlona wl th the nWBber ot obaenatlona expect eel to ooour 

under a Gauaalan hypo~eate••2 to tlnd out whether prlee 

obangea follow a noraal 4latrlbutlon or not. a, recordS. .. 

the n\lllber of "outllera" present, they obeerved that the da\a 

ehow evidence ot 'tat-talledneaa' , kurtoala and akewneaa and 

conclude that ~atook price ehansea '•lonl to the &!Jimttr&• 

olaaa of aembere ot the a-.ble r .. 117 ot dta,ttbu\lona".'J 

Hsu, Miller and Wichern uaed a variant ot the Cb1-

aquare goodneaa.ot-rtt· teat to lind out whe\her daily ratea 

ot return of the tour etoaka whieb they examined tollew etable 

Paretian di:strtbutlene. It waa tot.Uld that the dat.a are no' 

eonalatent with symmetric atable dlatrlbutiona becauee the 

tails were too heavy and tbe top not peaked enough, Theo the 

data were divided 1nto two sroupa, poat-war period aDd pre

war period, It waa found that for pre-war ratea ot retura 
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aol"'lalltJ la no' a valicl hJPothea1a wblle for poa-..war ra•e• 

it la valid. 84 Further '•atln& to 1ft't'ea•tcate the atai»111\J' 

proper\J over tlae abowed that the undel'lJln& aoale para

meter waa not atatlonar, ~ .. 'tae. 

Hau Jlll eoaolude tha' attpPta to repreaent atook 

ratea ot returna bJ tbe atable Paretlaa bJpotheala were llla

leadln& and tbeJ •ua&••' tba' one abould look at the ratee 

ot re•uru 1a "•er•• of aub-perioda ot hcaO&eAeOlla aet1v1tJ 

and tba' within ~eae aab-per1o4a, ratea ot return will be 

adeQuately repreaented br diatrlbutlona with tln1-. varianoe~.•' 

fra•••" 1n b t.e 1971 ••wlr att..,ted to aodltr 

0ebome1 1 Brownian aotlOD hJPO~eala in auob a Waf AI tO 

pr4W1de a aodel ot dlatniNtloa ot ehare price obaqee. Ia 

the Oaborne IIOclel there waa an aaawapt1on ~., <> 2 • 'h• vart

anoe ot price chance• ..W.r a unt.• tl .. interval, t.a oona,aat. 

The ••.waptlon ln the Prae\a -.del waa tha' ~ a ,, I l'tD491 

ttrlablt wi'b dltlrlbglcm tupotloa a{ <>2 ). l'bla •od1t1oat1oa 

reaulted 1n a tc•l!d 5-41tt•ikY'''D· P.raeta uaed a ohl

aquare teat to 1nveat1gate which ot the alternative d1atrl'u

tlon aoclela,-nonaal dlatributlon, e\able Par8t1an dietrlb\l

tlon, o•pouacl eYenta dlatrliN\lon (ot Preae) Md aoale4 . 
t-dletrlbutloa,--tlt the da'- well. I• waa found tha' the 

aoaled '-dlatrtbu~lon tltted tbe data beat followed b.J the 

atable faretian dlatrlbution. Ill conolualon Pl'aeta aotea 

that like the stable Paretian d1atrlbu,1on, the aoal .. '

dlatributlon alao llea between a OauohJ and a nor.al dit,ribu-



77 

tlon and ao prOYidea an alternative, wltb a well-developed 

'beory 1 to the stable Paretlaa dlatrlbu•toaa. 

The atudJ bf Blattber1 and Oonedea87 .,,..,,. te 

eoapare the Stable and Student t-dlatrlbutlone •• dla,rtbu

tlon aoclela tor dally ratea of retura oa o~oa ••ooke. !be 

aodela tor the wo cltatrUnatlone were clerlvecl ual"' the 

traaework ot aubordlaated atoohaatto prooeaaee. Suoh a tr•e

work when appllM to ratea ot return on o-on atooke oaa M 

ebown aa tollowaa Le' ua denote i(a) •• the ra~e ot retura 

OYer \he tlae lrl'erval a and auppoae \hat it la a atatlonarr 
.... .... . . 

nol"llal proceaa. [X(a) lMepeDdent of I(e ) for all a • • .] 

Let ii(a) be a rand•· variable wh1eb .. , be interpreted aa a 

change 1n economic envlronaent (or change ln available tnt~ 

atlon). •a.tore tbe realtaattoa ot b(a) ta available, the 

rate et retUJ'ft over any lnte"al may be written •• Z(e) • 

l[ii(a)J.•" 'l'bla illpllea that the prooeaa (Z(a)] ta ntt

ordlaate to the prooeaa [X(a)] while [ii(a)] la the clireot.tna · 

prooeaa. Ueing tbla fr•eworlc llattbera ancl Qonedea clerlv.t 

the S'udent-' aDd atable-a,..etrio aod·ela. The diatlnlulahtna 

oharaoteriatic of the aodela te the epeoifloatton ot the 

eoonomic-enYironment i.e. the directing variable h(a). 

llat,ber& and Gonedea pu' the ••• modele to tnv~a•lca

''OD to eee Which la a better ~.1. !Wo ae\boda were uaedz 

(1) a Yarlant ot tbe etabllltJ testa 'b•' we had cltaouaaed 

earlier (tbla teet by Blattberc and Oonedea bypotbealae that 

tor Student-t diatributlona aa the aample aiae lnoreaaea 



~ere la a conYer&enee to nol"llallty while tar aMble dta•l"l

butlou lt 1a the rneraeh. (11) llkellbood ratio - .ate 101-

llkellbood ratloa allow one '• det.ralne whiob -.del haa the 

higher likelihood, a1Yen the eta \a. 

'l'hetr oonolualon 1a alllllar to the one by Prans, that. 

Student model baa •ore deaor1pt.1Ye Yalldl'J ~a the .,..etrlo

atable aodel. 89 

!hue we flftcl that the debate on the dlat.rlbutlon ot 

prlce chance• baa been a lone and 1ncono1ua1Ye one and 

turther work requlrea to be done tor obtalntna a clearer 

picture. 

Hon-Oxolto Lgg Tm Dpg4tft9t 

A aajorlty ot the atudlea on tbe wMk toN ot EMil 

aenerallJ aaau.ed tha' the price &eDeratlnc prooeaa waa auoh 

that lt had ollly a flnlte ••ory and therefore pl'loe Ohaftl•• 

auttlciently tar r .. OYed wert Ylr~ally lndepende~t. !hla 

lapltea tha' an exaalnatloa ot aerial oorrela,lona between 

preaent and neal"by pan Yaluea waa auttlolent to draw a oon

oluaion about the randoa walk or the weak tor. of IMH. 

In the literature a nuaber ot atudlea were aade OD 

'iae aerlea oonaeoted with elt.&tlo Yariablea and lt wa• 

touncl that tor auob aerlea lara• Yaluea tend to be followed 

by larce Yaluea ot the aaae alan. 1h1a property ••• called 

'peralatenoe•. It waa aleo touncl \hat peratateace waa no' 

t he reault of ord1nar, aerial dependence, bu' ot a apecial 
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~YP• ot lons teN dependance wlth an lntlnlt.e ... o.., call .. 

•non-eyollc lone run atatlti,lcal dependence". • ••• eoenOllic 

tllae aerlea tend to ·be characterla .. by t.he preaeaoe ol 

clear-cut but not perlodle • eye lea' ot all cOileelYable 

1 perloda1 , lhor&, aedlua aad lone •••• •.90 

Mandelbrot in 1971 publlehed a atudJ91 1ft tfhleh he 

dlacuaaed the poaalbllltJ ot the abOYe type ot long t~ 

dependence While exaalnlng the behaYlour ot arbl\raaed prlcea. 

In \hie etudy Mandelbr- t.etore cMln& to the queatlon ot lona 

tena dependence tlrat abowa that. a nMeaHI'f and auttlcien 

eond1t1on for the exletence ot an arbltraaed prioe la tha' 

•• t.he tlae lq t.Donaaea, tbe atr•at.h of atat.latlcal depend

ence between the unarbltrqed pl'ioea ahoald deoreaae nptdlr 

[t..e. lt P
0
(t) and P

0
(ua) are unarbttrqed prloea, t•e 

atatlatloal dependence ah•ld cteoar rapldlJ aa lq '•' 

lnoreaaea]. Ia tel"lla ot t.he atock aarket thla aeana \ba' 

lt the urket prtoea of a abare are arbltrqed prloea (in t.be 

aenae Vlat t.he prloea t\&llJ retleot. aU tntonatloa beoauae 

aay new lnforaatlon la 1•edlatalJ arbltl'qecl away) tbea a 

neoeaaarr and autflolent oondlt.lon for thelr exlatenoe la 

t.bat. •• the tlae lag lnoreaaea 1 \he dependence ba'w"D the 

eorraapondina lnt.rlnalo Yaluea ahould rapidly deoreaaa, a 

alt.uatlon whloh la poaalble onlJ 1t the lnton~atloa lntluenolnc 

t.ba int.rlnaio value ot a ahara at dltteren' polnta ot tt.e 

la independent or nearly eo. It ••• arauad t.ha\ ualaaa ~e 

atat1et1cal dependence deoreaaaa rapidly, arbltraginc would 



no• lead to prlcea wbloh tollow a .. nlnaale proeeaa, 92 

becauae obangea ln arbltraced prloea r ... 1n oorrelated.9) 

It tollowa that long tera dependence of the. tJPe deacrib .. 

abcwe ahCNld be abaent (bealdea aerial correlation bela& 

abaen') in ~. arbltrqed prloea tor th• to follow a 

~lD&ale. We have already aald ln a prevleua aeotlon tha\ 

urtlnaale' • and rand• walk a are a loa ely rela\ed. There

tore ~Y •plrleal tea\ Oil the abcwe \JPe ot de,.nd .. ce 

vindloatea or goea again a\ the 'D\8 1n 1 ta weak toN. 

Ia the -. atudy Mandelbre' alay eaya \hat tt 
'peralateDt' atatlatlcal dependenoe 1a , .... en, ln tbe ua

arbltraaett prloea, tb• the arblvaaed price oban1•• exhll»l' 

the property ot latlnl\e varlanee.~ Thua Mandelbro' relatea 

~. lntlnlte varlaaoe ayadr•• (41Huaaecl ill Ilia earlier work 

on atable Paretlan hJPotheala) with lona t~ atatiatlcal 

dependeaoe. 

Greene and rtel1ta9S .... an lnveatlaa\len oa ~e 

caueatlon ot non-cyollc lone •era dependence ia •-•n atook 

r•tuna96 la a atudy in 1977. 'l'hey uaecl a teohalque oalled 

R/S aaalyala Which ia capaltle ot deteotlnc loac ten depend

ence la tille aertea nan under the lfttlnlte varlaaoe aJQdr•e. 91 

They applied the R/S teat to 200 dally oa.on etook re•ura 

aer1••· They tound that there waa lone te~ dependence 1ft 

the eerlea examined and that tn a .. jorlty of the aerl•• the 

long tera dependenee waa poal\lve ln nature. But the aertea 

were unaffected by ahort tera aerial correlation. On fUrther 



•ptrlcal lnYeet.llatlOD ulna a 'Ran&•' analrala \hey found 

t.hat tbe data euppor' the atable Pare~lan hypotheala rather 

than the Gauaalaft. 

Although the tn•eatlgatlon bJ Oreene and Flellta abowed 

that there eJd.ata lona ten ••pendence ln price aerle• (or 

retuma) • t.t did aot. ahow that ~. dependence waa auoh that 

could be exploit_. bJ iMeatora to lftoreaae their prottta. !be 

reaulta ot the atudJ are 1noonolue1Ye laeoauaea (i) althO\llh 

d•ooatra•ioa ot exiatenoe ot lona teN dependeaoe in price 

ohanae aeriea .. ana a rej eo•ioa ot the aartiaaale aoclel, 

aocU.fioationa of tbe weak tona ot IIIII t.a \he la•e 60' a allowed 

tor lone ten depeD4••• by bJPo\heaia1Da that price obaacea 

abCNld toll ow a auJp-pQi••~•l (ll) a rejeo\loa ot the DOl 

lD the weak tona would aeoeaalate cl•ooat.ratl• that tnYeatora 

can profit by tbe knowledae abou' lone te~ dependenoe beatd•a 

ahowlq ~bat atatlatical depeftdenoe exl•••· 

•on a,, P£&ce Bthty'• 
IJ abort I'Mft behaYiour we ••aa the bebaYiour ot price 

within a day, i.e. hourly, tranaaot.ioa to tranaaotioa prt.cea 

and oYernl&ht chana••· 

Firat while dlacuaains prloe behaviour we ahould note 

that there la a difference between '•arket tiae' and 'real 

tllle'. Market tlllle ia the time during Which the atook urke' 

la open and trading oan take place. a, 'real tiae' we aeaa 

not only the market time but aleo the period ttunns wbiob \he 

aarket 1a cloaed. Of oouree ln theee periode ot non--rke\ 



tlae like •••mlah' ancl week-ad, tradlnc oanno• take plaoe, 

(OYer \he counter-tradin& durlnc thla period ta not ottloial 

la the aenae tha~ it doea not so ~hrouah the urket) '"'' 

prices ot stook do not re•ala unohaqed durin« thla period. 

If a dar' a cloalq prt.oea and the nut 4ar• • open ina pJ1.oea 

are tbe ade one can oonolude that the pr1oe ohaftl•• oocu 

only dW'lng 11al'ket tllle. aat tt la •-• tor oloatq prlcea 

•o dltter troa nen vactlna daJ'• · openlna prloea aad thia 

olearly •eana ~at real tille la t.be aon rel .. ant period tor 

price chana•• and that \he •ebant• ot •lttet •kina la 

S.ndepmen' of whe\ber tbe •net 1a ope or cloaecl. Granaer 

and Mor&eaten tou4 •plrloal eYldence that the "prloe 

ceneratin& aeohanl• (the ru4• walk) oODtlnuea to operate 

lfhlle the •rket ta oleaed t"'' •\ a lP!£ •aated' ". 98 

Prtoe CbaDJe bebaYlOUI' t,._ tranaaotlOD to traaaaotlon 

waa exa-tned bJ Ne1derbotter aDd Oaborae99 aa4 alao _, Oranaer 

anti Moqenatem. llederb.otter and Oabome exaained libe stook 

aarket. tloke~00 pr1oea of NTSE. !bey tound ewldeace of 

dependence between aucoeae1ve tran .. otloa to tranaaotloa prloe 

changea. Their main ttncttna waa that there extata a •enctenoy 

tor •~ock prtoe ebanc•• ~o reverae cU.reo~loau Koet. of t.he 

non-aero chaJll•• in prloe were 1ft the dlreet.loa oppoat•• \e 

the preoedlng fton-aero chance. They alao round tha' chana•• 

ln oppoalte dlreottona ooour approxl••~•lr three ttaea· aa 

often aa changea ln the •••• dlreotlon 1 and tba~ larae oha.ft&ea 

t end to be followed ~, lara• ohana••· Tbey also noted aoae 



., 
aecoftd ord•r eft•••• likea "A reveraal la aore prebattle alter 

a preYloua revenal ~han after a ooa,lllua,lonl a ooat.lDua

tlon la aore prot»altle after a preri.oua oon,lnua,lon thaa 

alter a reveraal• •101 

Oranaer and Moraenate~ fo.nct eYldenoe at aeaatlve 

correlation beheen auec~aaive t.ieker price ehanaea. •!he 

actual oornla,lona lte'••• A PJ and bP3_1 were -0.247 tor 

tft and -0.314 for leU and Howell and are aicnltleantly aoa

aero. The evidence la clear \bat the alaple randoa walk IIOdel 

cloea not holcl tor traneacUona da,a.•102 lelderhGtter ud 

Oaborne opinecl that the meohanloa ot the •rket leacl to auoh 

•ehaviour ot tranaae.tiou prices. Granger and Morgenateftl 

developed the arguenta tlll"ther and built on t.bla -.aa1a a 

aoctel ot !M«• 1e11s wlt.b lvd•n. 
Generally in the atoek •rket two t1J)ea ot erdera 

1Dteract durin& trading. 'lbeae are aarket ol'dera an4 llalt 

ordera. Market ordera aa the tera lndlcatea are order• t,o 

buy or aell at the prevalllna aarket prlcea. A bur 1&!15 ordtr 
on the other band apeeitlea a price at or below which \be 

' 

b\&J order 1• to be executed. SS..llat'lJ' • llalt order to aell 

apeciflea the prloe at. or abGre which the aharea of the penon 

wbo placea the order ••J be aold. Ltal\ ordera are plaeecl 

with the apeolalla' Who exeou,ea tb• a\ the approprta•• 

pr1oe.10l Suoh llllit ordera ton ~arriera to \he price awe

aent beoauae wben plllce baa a tendenoJ to ria• ctue to a 

aequenoe of IW'ket buJ ordera, a lar1• blook ot aell lS.lt 



ordera at the a1•ea price would .-..w., ln aaar trauaotloaa 

wtt.hout. prloe ohange (lt would •ue a loager t.tae tor ~e 

price to break t.broqb t.he barrier). It juat. one aal"ket aell 

order ... , 1ft durlna tbla aequenoe (ot bur ordera) \hen a 

reveraal would \alee plaoe, beoauae the hlghea\ b•J 11•1' order 

on the apeo1al1a\a Mole ia lower \baa t.he loweat. ae11 191' 

order which waa alao \be aot,ual price at the preYloua traae-

aotto~. !be arc-ent. 1a alallar for the •••• where a ••cpa•n 
ot .. net aell ordera are belna eaeouted. fbd the laraer Ule 

n•ber ot 1iatt Ol'dera the higher the ohanoea ot a reYeraal. 

Jelderbotter and Oeborne thua eXplain that tbeae prtoe barrlera 

are the reaaon tor reveraala in the a\oclc -.rket ticker prloea 

~(aegatlve oorrela"loa). 

Aa aentloned earlier at,oek market prtoea aove in 1/ltha 

U •• e. ••1 tr• ,.,_)/8 t.o 1+6-lt/8, etc.). lielderhotter aad 

Oaborne abow that tb•rt 11 a tllldtMI tgr 1tett orstera M lpe 

Jlgad at Ct£5tlp pri0tt tpnielly at 11£9 tichtbt (t.e. 

round prteea, lt6, 23) tpd •x•a •khthl (eap"tal.l'J hal•••> •1W. 

U thia 1a true ~en ltatt ordera would oluater in lal'l• 

blooka at certain prtcea and act etteet1velr aa barrlera. 

ht we ahould note that once the barrlera are broken by 

trading, other barrlera further apart take over. 

Oft 'he baala of theae arcumenta Oranger an4 Morceaatern 

conatruoted their aodel ot randoa walk with bar.rleraa Prloea 

aot aa rand• walka w1thlD the barrlera and prloea are 

reflective ot the barr1era when they reaob tb• (thla rtaulta 
• 



., 
ln aesattve oor .. latloa) • . Tbe aodel tt•ted the da\a well. 

Granger and Moraeaa•ern'a •••• tor tln41aa the preaenoe of 

eueb taarrlere in dallJ and weeklJ price aeriea led ~- •o 
' 

oonolucle tha\ barriera do not w•'• fttla S.a not a aurprla. 

Inc tlndin& beoa.aae lt.tt ordera are c•erall7 placed atreeb 

each daJ after tbe apeotalt•• quo'•• the epenlnc prioe ot the 

dar (Wblcb aa aentlooed earlier ••• found to be dltteren• 

tr011 ,prev1oua cloatn& price). Tbla aeana that prloea lfithill 

a day, auob aa tranaac,lon price a, taoe barrier a bu' no' 

dallJ prioea. 

LtM run Priot Btbayip£ 

The exletenoe· of a lons teN upward prloe •rend tor 

·aeourltlee la revealed bJIIaDJ empirtoal atu4lea (ancl ta \he 

tor aany oountrlea). A o~ODlJ h•ld belief la that the 

expected value of the at.ook prlcee auat laoreaee aa a natural 

ooneectuenee of eoonoalc srowth. 0t oourae a loftl teN upward 

trend 1n atook prS.cea aeana that lnveetora atand to profl\ b7 

lnveat.lna ln atooka. Bat the real queet.loa la whether auob 

loft& tera prloe behaviour la tlnanolally •lanltlcant tor the 

lnveator. For 1nveato.ra wi\ho.a\ a looc tlae-horlaon, the 

exla-uee ot •• 11PW&rd trend la ot llt,le •l&nltloanee. 

It noh a lone-teN •pward tread exleta tho a pure 

rand• walk •od•l would not be a true deaorlpt10D ot atook 

prloe behaviour. A true deeorlptlon ot etook price behaviour 

wollld then be a RandO!!l Wa1k w&tb 4riftc. In the more &eneraf 

model 1 i.e •• the eecond order .. rtingale1 tbie oorreotloa 



would reaul~ tn a aub-aarttncale. A aub-aartln1ale aeana 

tbe I(P,) ~ . ,,_1 • Bat we abcnald no~• that ~be drift 1a no• 

aubabftt1al enough to be ot atplttoanoe to a 1•1"1• bodf ot 

lnveatora beoauae of na~ure ot their tllle hol'lson and aa auob 

~he rand• walk 1a ••tu applleable -. th•. 

Granger and Moraena~era'a atudy uetna apectral 

techntquea ln•••~tcated Wbe\h ... tbere .... 10111 ... nu.,u
,,OD. tn price aerlea over \ille perloda longer thea •on 

ggulator horlaona. "ftae ericlenoe tr. *• apeova ••• 

elearly auaa•••• \hat altboucb \he randoa walk bJPo~eala ia 

extre•elJ auooeaatul 1ft expla1nlna •••• ot the apee'ral abape 

it doea not adequatelJ' eaplalft the atrona loa& ftft (14 aeatha 

or more) ooaponenta ot the aerlea. •10' TheJ' alao towad ·~at 
althOQ&b tbere la reaaoD to eapeot a relat1onah1J '•tweea 

a~k prloea and the atate of the eoona.y, the relatlOD 

actually found ••• not •' all atroq. U any\blftC, the atook 

ll&l'k•' waa leadlq. !hla tao• • which baa already bea 

aentloaed, abowa that market analyala which t:rlea to uae 

c•n~ral eoonomlo lndicatora tor predlc,lnc future prloea la 

DOt Ve'rf Ulefule 

Rtlatloglblp M'w'tD Otlf'ergpt Prlot Strlea 

Ia thla pan •• aball dleouae how prloea of aharea 

beha•• relatiYe to eaob otber and Wbeth.er there are an7 

al nltlcant conaon taetore afteotiftl all pr1oea. 

Oaborne pointe out the exletence ot a aarket tao,or 



atteottna aU prt.ou, and tha' Y • 61oc•' ahould be eapnasecl 
• aa •\be .wa ot -·• varlablea nearly ln4epeftdent, t • S • M , 

where •• waa ca.aon 'o aU ••oeka •' a a tv• tlae, \he I 

tftdependent tor eaoh •'ook. laeb ot th• ob.,.ed the aaae 

dUtualOft law and oorreaponCled to deeldona on the value ot 

atoek, and value of aonq" .106 

leadall alao 'eated tor lnterrelatlonahlpa be••

ehare prioea. The oroaa-oorrelationa between prloe aerlea 

••~ wonced out. Alao le& oonelatlona were worked out wt..a. 

laga .,.., t.he alah day eaob war. leadall obaened a •'!he 

aaln feature of t.bla ••~ ot oorrelatlona la the -llneM ot 
\be IIQD1 tudea for tbe lqa. '!bare are traoea ot eor.-elatlon 

ln •~• laatanoea but, however real, they are very alllbt. 

1bua ao aerlea aota as a 'leader' tor the others. Rot onl.J 

1• 1 t ilapoastble to predlo' a aertaa trom ita o.a lftteraal 

behaviour but it aeeu equUy llapoealble to pre41et it troa 

the behavior ot the other prleea.w107 

1\artber he potDtecl outr "'lbe oroaa eorrelatlona ot 

order aero auaaaat that there 1s a sood deal ot •l!u\S•n•og• 
.,apathetlo aovement between the aariea (alaultaneoua, ~at 

ls, wt tbln the ooapaee ot a single week) • They are aore or 

leaa as one would eapect but no' alwaya ao bl& aa a at.ple 

aodel ot the eoonoar would augeat. It we reaard theae rand• 

ohansea troa week to week aa due to exoaeneoua eleaenta, we 

auat euppose that the elements are aubetantially dlt.reren' 

troa one aariea to another, albeit not independent. wlOit 



hllj8111a ltna109 atudlect ''-• lntlut~nee ot mark•' and 

lnctuat17 taetore Oft atook prloe bebaYlour to de'"' and 

explain the de&rM ot oroaa aeotlonal lntenependenoe exhl'l'

ed by 'h• aet of ••ook price aertea. Bla technique ••• 

•tao•or analyala" applied to the obaened cowarianoe .. trtx 

ot a aontblJ price chance aerlea (oloainc prloea). 

A baa1o and iaportaat aaata~~ptlon ot Elrac' • ••w1r waa 

\bat the atook prloe obaagea toUow a raad011 walk. liDs 

theoriaed \hat lntor.atloD ooaea in blta and pleoea atteetina 

the tu\ure &Dt1olpat1ona which deteralne the price ot a 

aecn:arltJ. S•• of thla 1ntol"'lation la eucb tha' it atteota 

the ant1c1patlona resarctlnc UDJ or all atoall:a i.e. a •net
wide effect, but lt doea not atteot all aecurltlea to the 

.... extent. Some or thla lnt~tion artecta the ant1olpa

t1ona of atocka belona1ng to a sub-group aar an industry i.e. 

an :lnduatry factor and some blta ot infor'llat1on affect the 

ant1c1pat1ona concerning a aln&le ahare i.e. a unique taotor. 

On examlnina 6) prlee aeriea ot RTS!, llq found that the 

aarket ettect (i.e. tbe proportion ot Yartance ot a atoek 

price change e"J)la1nttd by the market taetor) wae ot the order 

of about '2 per cent and hence concluded "that the trpleal 

etock haa aboat halt ot tte Yariance explained by an el .. •n' 

of price change that attecta Uhe whole aarke•" .110 ht I ina 

aleo notes that thie figure Yarlea froa induatr, \o lnduatr,1 

1n &en ral, he found that ••tala and ratla are •••' olo••lJ 

aseoetate4 wtth the -.rket. lln1 alao eatt.&te4 the 



oGIUlunalltJ betwMD a at.qle ••ook and all the other 62 •'oolca 

and tound an a1 Yalue of about .?2. Thla roalblJ aeana tha' 

aearlf 70 per eten' of price ..,.en, la a •'ook oaa be 

axplalnecl bJ ao.emen•a ln the prtoea of all other atook• la 

\he aarket. 

llna who exaralned the lndua•rt.al &rouplna ett .. , oa a 

partlcnalar •'ook prloe l.e •. the etf••' ot Yarloua lwbaa\l'lal 

lndicea on a particular atoek price, found tha' the only 

industrial grouplna that waa relevant, waa the group to Wbleh 

the ateok ltaelt belonce. He reported that 1t lndultrJ 

eftecta are present \hey oannot explain, on an aYeraae, aore 

than 20 per cent or ~he Yarlance. Klng also found that there 

waa •trlkin& e•ldence of 1nduetry co-movement l.e. atoek 

prle•• belonging to a partloular tnduatrlal grouping w~re 

touad to •o•e together (after the naarke\ err eot had been 

r•ovecl). 

Granger and Moraenetern preseoted the reaulta obtaln .. 

bJ Kina 1n a olear aanner uelnc a aiBplttted regreeeion 

aodel.111 To explaln the aarket factor the re1reaa1~ 
preaente4 waa or the fo~: • 

D,3 - ohange in loa prlce ot atook j •' period ' 

M, - first difference of the los ot the mark•' 
index price aerie• 

Ztj - reaidual serie,s. 

• •• (1) 



lin&' a tlndlnga regardlnl the •arket taotor oo:rre.,oad 

•o the value of a1 la the ab•e model. To explain aal'k•' and 

industry r.otore th~ recr•••ion fora tea 

••• (2) 

where I,J ·ia the lnduatr, taotor and la repreaeatecl bJ oban&e 

in loa prioa or ·-· lnduatrlal priee index. fh• the 

iapo~anee ot induatry tao•or oan ~. obtained bJ aubtraetina 

the va.lue ot a2 ob\ainecl ln the (a) £roa the value obtain" 

in (1). 

Granger and Morgenstern alao analyae4 data uain& oroae 

apectral aethoda to flftd out relationahlpa between prtoe 

lndloeaa Durable sooda, Jon-durable, franaport, Serwioe, 

Trade and Finance, Utilttiea and Mlnlaa. It x, and t, are a 

pair ot aertea (tn the ab.we liet) then uu of erose apeotral 

aethoda 1Mp11ea a relatlanahlp expreeaed bJ the tollowlna 
~ 

x,. Q t, •• , 

Ooherenoe, Pbaae and pin dlagr .. a were plotted tor ever., pair 

ot lnctioea. Pbaae dtasr .. a were flat tndloattna ao laa• 
relationabip (juat •• lendall bad ~d) am the oonel••1• 

waa no one aerlea waa ot an1 predictive value for any o\her 

aerie a. Averaae oobennoe waa alao calculated 1 •fhta 1a a 

•eaaure of relatedneaa in apeotral ter.aa. "The relatlonahipa 

involving t he utilities and alnln& lndloea are aeen to be 

invariably t he weakeat, augaea\lng the •'ocka ot ooapanlea la 

' h••• i nduetriea do not follow the reat of the aarket very 

oloael y. n112 
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Granaar and Morgenatera alao inYeatlcoted whether 

aoveaenta in other markete .around the world atreo•ed anJ one 

aarket;. some stock ucbanaee c:loee abo\&t the tt.ae other 

etock exchange• open and \b\&e it ie poaet•l• ..,., intoNation 

aa,out llhare IIOY .. eata now tr. eae \o another oaueln& ehare 

prloe oo-mOYementa ln ••ock exohans•• openlna later la the 

day. But they tound 'h•' OYer the period etudled (1961 to 

1961.), price lndtcee ot ditteren\ aarkete 110Yecl ladepenclentlJ 

ot one ano,her. 

Oranaer and Morgenstern aleo auaaar1ae4 the literature 

OD Relative price changea. The laportant study ln thte area 

wae by R.A. Levy.113 It was round by Levy that there ta a 

poaeibillty ot predicting relative price ohaftgea troa preYloue 

chaaa••· It waa aleo reported by Levy tha' the top 10 per 

cent or the atock• Which grew the taateat OY@r the prewloue 

elx Montha period d.o better than aYera«• ln the next atx 
t 

aontha. these reaulta cencf!rft relative price ohaagea alld no' 

abaolute price changes and eo do no' atteot the randoa walk 

hypo\hee1a. Moweve .. tf one le t'-le to preclto\ h•r \be .. r~c., 

on an aYerage will •o•• in tut.ure thea thttn ta ••• poaalblll'7 

ot aakiftl good prott.•• ualag knowled1e of rela,lYe prloea. 

ht the lllponant ca•••'ton t.a oan •• predlo' aao•ra••lJ' 'h• 

future mcwet~ent ot the .. rk•'• tlae aDd qalnt 
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SEOTlCII A. 

THR EFFICI~ItT MARXI T HtPOTHISII
SIMI-STKOIO AID STROifG FOIM ft8fl 

AD etflolen' Mtket, aa •entl•e4 earlier, 1a a ..ne• 

whloh tully ~etleo•• all \he aYatlable lntor.a\lOD •• ADJ 

••••· ID U\e lan aeoUoa we exa~~lned tbe ettlclen' aark•• 
hJPo,heala · (J1411) in tt.a wHir tom. !be weak ton •eat.a allied 

at exaatntna whether eurnn• urket. prloe (or prnalllna 

price) la independent. (la the pra-'loal aenae) of the paa• 

ae~uenoe ot prloea and tbta waa found to ~. cenerally true. 

Tbla aeant that it the lntonaa\loa ae\ ta the paat prt.oe 

record ot a atook, tbea lta prnalllna •ric•' price tully 

cllaoounta \bla tntoraatton ••' .nd therefore l .. Yea oo 

opportuftlty tor an lDYeator to .Ue a proft t ln/ eueaa ot the 

expected aarket prettt. 

St!l·hi"QQI 19EII "''' 

low haYlna deal' wt \b the paat. we •- to new tntona

atlon and 1'• relation to the ahare prioe. Tile ••·•'•ODI 
teeta at. at exaalnina how rapidly the mark•' adjuata to aew 

tnt~tlon like boaua lhare laauea (or atoek apll\a), 

earninaa announoemen'•, dlnclend deolaratloaa, eto. !be 

aeneral at. ot th • \eata la to ••• .taether the Dill ta oontlnecl 

when the lntoJWa\lon aet. la aw lftlona\lora. 

100 
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The early atudlea oa tbe ••t-atrona toN ot ~he t1MR 

allied at exa~~lalna \he b.._wtour ot ebare prtoea to aRDOUDOe

aenta ot a bonua ehare lane. Ia tbe 60'• the-re were wo 
atudtea one by Jobnaonl aDCI another bJ '-• rt.aber1 J•••• 
aDd aou2 (PrJa). 

Johaaon•a at.udy waa allied at developlna a model to 

teat wh ether a algnltt.oant price ohance oocura due to bonua 

abar~ teaue after controUtna tor tunclaental taotora like 

earntnaa and dlYlclenda and trenda ln the •rk•'• He retera 

to the earlier work of Barke,J whereta t• waa ahown that the 

poaltlYe price •ow•ent whlOb "Oura durin& the tlae of 

bonua lanea wu due to the expeotattoa eta d .. larattoa ot 

bllber dlYldencla (cllYlclend declaration aonallJ oocura •' 

\be aaae ttae or allchtlJ later) • 
. 

JobDaon•a -.del eaa be expreaaed ••• 

t' • o • • ~ • • ~~ • 1 ~ • b ~ • •~t • all I • cas 
1 t 1 t t 

where P1 t.a the price et the ahare at the tnttlal tlae t and 
A P la the chana• durin& the tn'enal OOftaldered 

11 la the earnlnga per aban at tille l and Ill \he obaace 

D1 la the cllYlclend per 8hare at the tDitlal tiM l and 
1l D the change durlna the lntenal 

I1 la t he lnduatrr index a~ potnt l and A I la the ehanae 

and S ta the (cba.J) Yarlable whtoh la to account ~ the 
bonua laaue taotor. 

Jo!maon' • al• waa to obaei'Ye the Yalue ot ~. ooettlotea• • q' 

of tbe variable S when t he etteot ot , D, and 1 baYe beea 

oontrol led. 
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Johnaon oonaldered a period of one fear d1Yi41ng 1~ 

into two sub-perioda, the, pe .. tocl before the bonua lane and 

period alter it. The tonaer waa taken to be 7·1/2 aontha 

and ~e latter 4-~2 aontha i.e. the prtoe, diY1dend 1 eto., 

were calculated tor the poin' 7-1/2 montha before the taaue 

and the point 4-1/1 aon\ha alter. The reaaonln& waa that lt 

the bonua la.aue bad no etteot oa the prloe _.,en the o~er 

Yarlablea ahould take care ot the chance la price (or rela-

. tlve price chance). Tbe da•a uaed to teat the aodel waa tr• 

~· NISI tor the rear 19'9· 

'lbe oonclualon ••• that there waa a aipifloaftt rela

ttonabip betweea .A..l.. ancl a after coatrolllftc ~. other Yari-
~ 

ablea, wblch ehowa that the tntonaatlcm ot a bcmua abare 

l.aaue leada to a chaD&• lD prtoe or tba' the .. l'k•' adJuata 

to nob llft "intonation. ht the additional queatJ.oa wbioh 

waa aot looked at br J ebaaon la bow rapid la the adjuaua' • 

la it ao taat that 1nnatora buJtna the ahellt after Uae 

announcaent ot beaua lane oaanot protlt bJ lta pubU.o 

annOUDO ement. We aboulcl alao note that Jobnaoa oono1\lded that 

prtoe ohangea 1D a mare are due to \be annouaoeaen' ot the 

bonua l s aue 1taeU and Dot due to the e.Peoted higher dlYldend 

Wbloh uauallJ aoeoapaDlea auob an laaue. 

rr.ra ln their 1969 at.udy tried '0 atudy the apeecl ot 

adjuatmP.nt ot prleea to bonus laauea and dlYldenda and alao 

the type ot adjua~ent (l.e. Whether poa1t1Ye or negatlYe). 

They tlnd t hat lt la unal tor the ra\ea of retuma on abarea 



10) 

to be Qllusua!ly· hlgh in the period precedln& \he bomal laaue, 

and thla 11 tNe tor perloda auch ln advance of anr lntona

atlon about aucb aa laaue reaohln& ·the aaarket. Th., bfPO,healse 

that the hlgh ratea ot rettU'ftl and t~e aoc..,anyt.nc announoe

aent ot a bonua laeue stve oonflftlatlon to the lnvea~or that 

\be o•panJ'• ehare will continue to c lve hl&h returoa in 

future also. PFJR oonalder the quea\lon ot tbe prloe adJuat

ment alao.. They uae a llodel ot the toUowlq £01'111 

101• a~, • ex. 3 • p 3 1ol• z.. • •.1• 
where R4 ' la the prloe relative at tlae • ot the J_.. 

" aeourlty (t.e. the •• ot prlee and divlctead 
ln aonth t clivl4ed bJ the price ln t.be laa' 
IIOD\b which •eaftl Vlat lOie of &4 , llYel the 
retum on tbe aeourltJ) " 

aDd L, la the aarket partozwanoe fao,or. 

!be equatloa abowa tbat under noraal OOftdlU•a, wh• .,, baa 

a avo MRt0tt4 u~u11 there la a aoNal relatlonahlp between 

the -.rket and the lndlvlclual lbare. A&lrecatln& the realcluala 

over all the aharea •blob annoUDOed a boaua laaue, PP.JI &•' 
the average realdual .. wblob waa lnterprnecl to be the 

average deviation of the ret.urae of bonua laaue atoolca fl'fa 

tbelr normal relatlonahlpa with the aarket t.e • 

• I u. • z 1IJc 
lt-29 

I 

where N retera to •h• numb~• ot atooka under oonalderatloa 

• retera to eonth under oona1derat1oa. 

Adding t heae U. eucoeaalvely tor all •ontha before and alter 



the bonua ltlaue, FFJft 10~ t.be ouaulatlve average realchaala, 

u., wblob wa~ interpreted aa the ouanalative deYlatlOD. The 

data tor 29 JDontha before and 29 moathe atter tbe bonua laeu• 

were considered. 

OD analysing the data and plotting the arapha rr.ra 
found t hat the av~rage raaidual in the aoatba betore the bonu 

1saue were predominantly poaltlve wblch ahowa that theae bonua 

laaue aharea pertoraed •uoh better than the average (aa ahown 

ln Fleur• 4). Acaln, when '• (ouaulatlve) were plotted, they 

found that they roae draaatloally upto the aonth ot bonua 

laaue and then etablllsed aa ahown in the dlacr ... 

PFJR alao plo.ted theae valuea ror aharea Whtcb deolared 

an lnoreaaed dividend ~er the bonua laaue and tor thoae that 

did no,. IntereatlnalJ tber found that for aharea that did n.

deolal'e an lnoreaaed dividend tbe ouulatlve aYera,ce realdual 

tell to a value which ia approxiaatelJ the one whioh waa 

prevailing ttve aaontba before the bonua iaaue (whlob ia the 

earlieR tlme tor anJ lnfonaa\ion about bonua laeue to reach 

the market). 

'l'h.., conclude that thle le because the lnveatora • on 

real1a1ng tha• \he lnoreaaed dividend la not fortho~nc. ao' 

in suob a war tha' the Share (with no 1noreaaed dlvldende) 

returna to 1~• nor.al relationahlp With the aarket. 

Regarding t he poaalbllltJ ot .. kln1 trading protite 

their ooneluelona were tentative. they obeerve that traa

mentary evldenoe ahowa that there la no way ot llakina protlte 
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by ao•tna alter the bonua 1••• waa tonally announoed aleaa.~ 

ol oourae one baa PllK inside intoi'M~lOD. 

Rau-n, Wee\ and Lar1a,... in tbelr 1971 •'udy exaalned 

the methode and oonolaatooe ot both rr.JK and Jobftaon. t'her 

orl~lotaed Jobnaon tor uatnc only a rtdd period of one rear 

around Vie stock aplt• and tn•••'t&a'ed with dally data a 

aodel alatlar ~o the one uaecl bJ .Jotnaaon. They oaloulatecl 

the Yalue or the ooettteten• ot S wt~h warytnc tl•• lnterwala 

around t.be annouaceaea\ da'• ot the benua lana and Wore 

.U at'•" (fro. 2)0 ctaya prior to 1'' d.aya after). t'hetr 

•tcnlftoant f'lnd 1ng 'il \hat aa lone •• the lnte"al eXIJitnecl 

eontalned the 28 daya pl'lOJ' to the unouneellf!nt, the •alue ot 

~. coetttotent waa atpttl.eant, bu\ not oth.,tae. t'heretore, 

'he ooaoluatOft ••• tha~ tbe dally da\a relfttoreed the rr.ra 
•••ul'• ancl tha' traden oanno' lnoreaae prot!'• ~, ao,tna 

on or after the dar ot 'he announoeraent ot the bonua laaue 

( t.he value ot ooettt.oien' tor the lntenal oo•ertnc '"• 

annouao••' da•e and .,,_. waa tnaiptttean\). 

Another type ot publto announo••n• whtoh baa been ued 

to •••• the EMH la the lntoNa,lOD about eaml~t~a per abare 

(I PS). Thla tntonatloa la ueecl tor Yaluatlon ot equl\J eharea 

and 1meretore the aaalaila\lOD ot tbla tntonaatl• 'Y Ute 

.. .-ll:e' ia illportant. 

One of the early atud1ea in thla area la by Ball an• 

Brown.' P81Q6 oomatentlng on thta a\Ucty ·•&7•• • ••• uatnc 

data on 261 major ttnae tor the period 191.6-66• BaU and 
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Brown applJ the aethod" (ot realdual analyala.7) •'o ••udJ 

Ule etteou ot annual umlnaa annouao•enta. 'l'b8J uae the 

realduala lroa a tlae aeriea reareaaloa ot ~· amnaa1 

eamtnaa ot a til"ll on the average earnlna• of all the tb'IU 

to olaaalty the fin'• eamlna• lOll' a ctven year y havtaa 

"lnoreaaed" or "4eoreaaed" relative to the aarket. a .. t~a 
lra. reareaalona ot a aoathlJ o.-.on etook retarna oa aa 

ln4ex of returna ••• are ... uaed to oorapu•e ewaulative 

avera&e retura rea1duala aeparatelJ tor the earnlD&a tba\ 

"inoreaaect• 1 aad tboae ~at "deoreaaed". The OlliiUla't•• 

averace · retum reelduala rlae throughout the rear in atiYanoe 

of the announo.aent tor the eara!nga "lnoreaaed" oategorJ1 

aDCI tell tor earnlnla •deereaeed" oategoi'"J. Ball and lrowa 

conclude that in lao' no aore than about teD to flfteea per 

oent ot the lntoraatlon la the annual earnlqa annCNM•ea' 

baa not Men aatlolpated by the •on\h ot the annOUDO••'· "a 
Thdr aeneral ooaolueloft wu that the .. net waa ettlcten'• 

and waa able to antlolpate and adjue' to n.w 1ntoraatloa auoh 

aa annual •andn&• announo•enta. 

Jonea and Li\aeaberaer9 in 'heir 1970 atu4J c ... \o a 

oonolu1on oppeelte to \bat 1n &all and lrowa atudr. !her 

uaecl D•G!Elx earn1nga report• to teat the etttolenOJ ot the 

market. Firat Jonee and Lltsenberger 41Ylde4 the ln.eatora 

into two croupaa (1) tboee who have other oooupatl•• aDd 

(11) mark t proteeatonala. They poatulated that cbaagee 1n 

bellete ot mark•' proteeld.oaala about the 1n\r1naio worth ot 
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a abare would oauee aradual rather than lna~antaneCNa prloe 

adjuatmen~• lead in& to tntenaedtate etooll prt.o e trend a, · !her 

eay that thta would be eo beoauae tntonaa,loa abou' lftVlnale 

Yalue c••• around ll"&4t:aallJ through a41'leorr eerrioea, eHclk 

brokers, eto. '"""'~ earnlnaa rep..-a were no• oonalderecl eo 

relewant •• quar\erly earntaca repo~a -.oauae three-tourtba 

ot 'the lnforaatloa of the tonaer 11 alruq oontataed ln the 

latter. Thua t.helr bypotheata bolla dowa to ••Jlnl tba\ 

quarterly eamtnae reports, whloh dltter troa t.hoae anttolpa'ed 

in a algnlttcant way, oauee aradual adjuataenta la etook 

prteee. 

!he .. thod adopted bJ \h• ••• •• foUawaa A etrallh' . 
line waa flt'ed to the quarterlJ eamlnce per abare (tor eaeb 

abare) tor auooeee1Ye GYerlapplnc el&b'-quarter per1o4a aa• 

aetna tbla the earatnce weN proJeo,ed tor ~e ala ... cauaner 

(the aharea with oorrelatlGD betweeD earntaae ta a t.wo-rear 

period ot more than • 70 were eeleeted). for tboae aharea wh•ae 

annal eamtnaa wen etanltloantly different tr• expeoted, 

the abare price mov•eata were noted and prloe relatl't'ea (alx

aon\h) were oaloulated. 1heae prloe relatl't'ea tor lndlvldual 

etooke were coapared w1tb the prtee relatlvee tor Staadard and 

Poor ln4uatrlal In4u. UalDI the aethod 2U o-OD atooka1 

whoae aotual earntnaa were creater 'baa atlolpatect, were 

examined and 1t wae ~oun4 that for 1)6 ot th .. the reapeot1ve 

prloe relative outperformed the Index • . the ob¥1oua.eonelualoa 

••• that if the atock prloe relative (l.e. the ratlo ot prlee 

a1x montbe after the eand.nsa report to prloe •• 'b• tille ot 
the report) exoeecla that of the Index, then tbe a'bock prl• 
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adJ••••ent waa taking piaoe craduallJ OYer the atx-aoa\b 

period. Another lnterea\lq eonolualon waa that tor a~ka 

wboae actual earatnga wen lower than exp"tecl, the adjuataaen\ 

of price dCIWftward waa rapid alld not cradual. t'hua the ••

olualon ot .J ••• and 14 \senberaer waa tha\ the aarlce\ baa 

1netfloleno1ee and hence not •• perlee' ae poatulate4 by BMH. 

l nuaber of other atudiea have appeared ln thla deba'• 

over aarket ettlcienoy (all ot th .. uainl earnlnca ~•porta •• 

the information factor). Tboae by BeaYer,1° lr..a an4 

lennelly,11 Firth ,11 Jor4on1J aDd ltlaor and MeaanerU are a 

t• of the nu41ea wh1oh pronde wtctence OD el tber ot the 

aidea (i.e. in favour ot Ball and Browa or Jonea and 1.1'••
berser). Moat ot the •'udlea uaed the •ethed ot realdual 

aaalyata. A , • .,. whtob waa detined tn the oourae ot the 

deYelopaaent of the wOI'k la the "Abnoraal Pertor.mam • Iadex" 

(API) whloh ta aialllar to the ouaulatl•• average ot rea14wala 

'• uaed in the atudy lay PPJR. API aeaaurea "'h• propor,loaa•• 

ao. ... n, in the price ot the aecuritlea in the ... ple over 

••e period •• a percutaae ot the propontcma•• •o••ea' 
expee'ed tr01a aeourt•tea•1' •• atven by the aarket rela\ionehlp. 

The work by Mlebael Ptrth teated a aligbtly dltteren~ 

propoe1t1on. Th1a atudJ alaed •' teatin& the lmpac' ot earn-. 
t.nga announcements ot oloeely 0011pet1nc ttl'llla oa the prloe ot 

a abare. The hypotheela ot Firth waa "that uae ot o•p••tna · 
tlrrae aocountlng and tinaMial reaulta 1e a atcnlfloaa' 

determinant ot a eeourlty' • pr1oe. Tbua the anncnuao••n'• ot 
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accoutlna and financial reaulta are ••rt uetul beoauH t.bq 

no' oaly a lve tnto .... ,ioa on the tiN t•aelt but tb., alae 

give ••• lndicati• ot bow well a1111lar type ooaparalea are 

tartna•.16 Firth ueed the realdual analyata and Abaor.al 

Pertonaanee Index ••'hoda. 

The conelualone ot Plrth we.-. \hat the lnfoNa,loa 

abou' eamlnc• ot a oCMapany are uaed to re-evaluate the prt.oe 

ot etocka or cloeely related c.-pant•• and the adjuatmea' la 

ln the expected dlrectlon, aad waa abou\ SO to dO per cent ot 

'he relat1Ye prloe chance experleooed by Vle atook ot the 

announo1nc ooapany. Firth also ehowed that the a4juaun' 

waa ooapleted apeedlly ancl therefore uaing auoh lnl9£!a\lp M 

incrtaee tlptC\td erltl,tJt pqt pottl,le. 

Brown and lennell,-l-1 ln their 1972 atudy uteftded the 

work done by Ball and JlltoWD. !heir 'experlaen,al deaip' waa 

alailar to the one deYelopecl by Ball and lr0Wft1 thlt ther uae4 

kth quarterly and annual eamlnae lntorutlon ln their \eat.. 

The •odel wae auc:h tbat It aUowe4 a oollparleOD betweea alter

nat1Ye toreoaetlng rulea (naive and resreaalon) and '' waa 

also ettectlYe tn ahowin« the etrec•• ot dlaaagreca,loa ot 

annual ! PS into 1 ta quarterly co11ponent.a~ Their work alao 

uaed APia. 

It wae r ound that, •• tar •• predlotlve power 1• oon

oerned, models bated on •uarterly earninga were '•tt.r thaa 

t hose on annual earnlnge. Aleo naiYe model• wert no woree ott 

than reareaaion raodele. Ball and Brown' t oonolualon tha\ •oa• 
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ot the 1Dlol'llat.10D . eon\aln .. ln aanual PS _..nouno••' la 

lnoorpcwatect well in adftftoe 1n etook pl'lcea waa oonttraed. 

!beJ alao conclude that the ul"ket had only ly1tt4 &blllU 

ln aptlolpatlns tb' lnfO!!Idlon !9ft\alM4 ln DH'trlr 
grnyca r•ROOI ttexeept poeatbly durin& the anDouao•en• 

•ontb lhelt•, 18 (!bey uae •oatbly data.) aad t.beretore 

pred1ot1Ye •odela baatd on qu'"erlJ eaminga are uaetul and 

\etter (by 30 to ~0 per cent oYer aanual EPS aodela). 

One ot the latest etudlea 1n thla area wae bJ it.War\ 

t.. Brown in 1978.19 Brown' a contention is that Ball and Browa 

used aonthly data to 1nYeet1&ate aad came to the concluatoa 

\hat tb• 11al'ket waa etttclen' tor monthly trading perlode, w• 
s\111 the queetloa ta left aa to what happena wbea ehorter 

periods are eoneltterecl. Brown uset daily data and the 

'atandard reatdua.l paradtp' to examine tl\.e market adjuatmea\ 

to RPS 1ntonaatt.on. A aalYe annual torecaat •oclel and a 

eoph1et1cated quarterly toreoaet model were uaed to eelec\ 

the eeour1t1ea with aauaual eal"Dln&a reporta. 1he tindlnga 

wh1eh are lntereattnc aret (1) the adjuatmet prooeaa after 

the announo•ent. ot the earnings 1a lengthJ rather thaa 

lnatantaneoua (about 4' •ark•' daya) and (11) it ia poaatble 

h ean exoeaa prott. \a (wblah are aubatant.lally •ore thaa 

tranaaot1ona eo•••> bJ purohaalna the seourltlea •' the tl .. 

of the pub11oaUoa ot the 1ntor.tlon. 

Thus t he d0bate on market ett1c1ency and market adjuet

ment to PS 1a rather undecided, though throwin& doubt on the 

Ya11d1ty ot the IMH. 
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O.ber a~udtea ualna \he llaft•' aoclel (or 'h• realdual 

analyata ae,hod) 'o atudJ 'h·• adjut.aaent ot prloea to nw 

lntol'lla\ion 1nelwle 'hoae exeatnlna the Sllpao' ot &naO\IMe

aent ot ohanc•• 1n dlaoount ratea, eto., on ahare pl'ioea and 

· \hoae ''udyiq the illpaot· ot buflna and aelllna lara• blooka 

ot ......... 

R.N. Waud20 atud1ed the adjuata•• ot ahare prlcea to 

changes in d1acount rates, by analyainl the rand• o•pon•' 

lett 1n the data after r•oval ot ayat-t1o etteo' (auoh aa 

11arke\ ettect) concluded t.bat. th4&re la aa 1 anaounoellell' 

ettect• on the expee~tlona aesoolated wlth diaoo\ln' rau 

ehanse• and that there ta a oonaeneue in the market abou• 
. 

what will be the etfeet on the future ot the eooaoay ctue •• 

auoh ohangea. Re alee pointed out that the ~~arket could 

antlotpate decreaaea ln dlacount ratee a tew daya in advance 

ot the announc ... nt. 

On the lasue of lar&e blook trad1n& and aarket adjuat

aent a aertea ot artlclea appeared ln the ?Oa. Tbe eYldenoe 

presented on thla laaue oanno\ be atriotly claaaitled aa 

belonsin& to aeml-atroaa tona or weak form ot 11arice' ettlei

ency and ao la diacueaed here. 

Larce bloek tradin& la uaually done bJ lna,ltutlonal 

lnvea•ora and theae above atadlea .,,..,, to ••• Whether tbta 

type ot t.rad1n1 contrlbu,ee to or det.raota from eftlolenotea 

in t he . arket. The at.ud1ee 1n t.hta area are aeneraUy aaao

ciated with tho namea or Soholea.21 Kraua and Stoll,al Grier 
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and Albin, 2l &ebaok, ~ Dann, MaJ8ra and -b, 2' and Friend 

and 11••· 2' ManJ ot the atudlea uae tbe •uaet. aodel' • 

1he atudr by lraua and St.oll exaatned whether tbe 

prioe etteota •aco011panytng block t.radea co be aaoribed to 

a change in t.he underlrtna Yalue ot the atock (intoNation 

etteot) or t.o a t.-porar, deYiatlon of prleaa (dlatrttnltloa 

ettect)".27 It ••• found that wi\bln a day t.be prioe 

nYeraed troa the 'lara• ttlook Uade' price an• \bia priee 

reocwery waa interpreted \o .. an that the prioe d.wlat,i• waa 

t.eaporary. I\ ahould be noted that tble prioa reocwe17 

etteot waa found oalr for bleoll: tradea tlhleb ooou.-. .. at. a 

price lower t.haa \be ll&l"ket prloe (and a INlk ot tbe bleoll: 

t.radea were ., a lower price). , ......... noek t.radea t.alciq 

place at a prloe bl&her than the ..net (Ute prlee prior \o 

\be large blook trade waa ••• to be the .. net. prloe) the 

aubaequent. price etteot.a retleote4 ohaale• 1D the uaderlrln& 

Yalue ot the atook ( ~eae were aoatlJ aaaoolat.• wlt.h •era era 

and t•ecwera). The t.aplloationa ot the at.udr tor •ne' 
etficlenOJ ware that, the ..rll:et, waa etflolea\ ln ao tar aa 

prloe r eocwered rapldlJ tr• \he lar&• blook \rade prloe whloh 

waa lower than aarket 1 aftCI aeoondlJ the ••net, la lnettiolea' 

aa lars• block tradea atteo\ ~., prloea at, lea•• t...,orartly 

(al~oup \he blook trade doea not. indicate anr n• intoN

ation reaardlng t be value ot the e~ock). 

Grier and Albln18 fotll\alated a trad inc nale baaed on 

abare price ohanaea aurroun41nc 'algnttioan' •arket ••'•' 
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llkt aalt ot a lara• b1ook of eharea. !bey hypotbeaS.•ed tha' 

pat\eraa ean be twnd la prloea tollowiftl theae eYeDta, br 

watching the prloea before and ., the tlat or tbe blook trade. 

The tradlna Nlt yielded aut.etaft~lal returna oYer aracl •'-••• a 

buJ and bold wblob la lncU.catlYe ot non-nnct-••• (a oeno111-

a1on olearly oontradlctlna the weak fora ot BMH aD4 raDdoa 

walk tbeOI7) • 

Daan, Mayera and Baab29 lo their et•ctr re-teated the 

trading rule by Orler and Albin, and alao teated the •P••• ot 

price adjuatmera' to new lfttONatlGft like lara• block vaaaae
tioaa ( ln eo tar ae larce blook trade oan be 'ak• •• 8ft 

lnton~atlOD ••en'). The atuttr led ,. three lllponaat oonolu

alonaa (1) Price depeadeaclee ehown by Grier aDd Albln ...... 

tounct to be tlnanolally lulplflcan\ (after allowtaa t• 

operatln& co•'• aDd tranaaotlon coata) tor lew lork Stock 

Exchange non-.. taera ( gldepee in ·hY911£ pt ww f!£1 91 IIIII). 

(11) Tbe apeecl ot prloe adjue-.en\ to lntoma\loa abota' 

large bloek traclea waa towad to be ca•S.te rapid (lS alnutea to 

adjuat) [ (l) and (11) t.e tylctnoe lp. tuOM£ at ••'·•V• 
fora]. (111) For m .. bera (eapeolally apeolallat) lt waa 

found that lt la poae~• tor thea to aake aubetantlal protl' 

from t he lar&e block tradlq nale (pldtnpe c•trtn ,, 
atrw fP£!1 ot wkeS etflo1tnez). 

Friend anct Bluae in thel.r 1978 a\udJ looked •' \he 

queetlon ot aaarket ettlolener wlth a •lew to 1nYeat1gate the 

etteot ot lncreaalnc inatlt'ltlonallaa\lon ot atook •radlftl and 
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ewnerablp ln tbe United &•ate• on aarket ettlolenoy. They 

found that ~here la no baela tor belleYina ~bat market eftl

olenoJ baa be• or wlll be blpalred by lna~ltutlenal tracltnc. 

they alao oonolude tbat aarket llquldltJ and tranaaotlona 

ooeta baYe not been adYeraelJ atteote4 bJ lnetltutional 

trading. They felt that tbe oooaalOD&l exaaplea one tiada 

ot large 1natltutlonal purohaaea and aalea aeaoolated wtth 

nbatantlal and laatlna ohanaea ln \be prloe ot a ebare are 

probablJ due to inflow ot alplfloant new lntoru.tlon. 'fttelr 

laportant t1ndtq la that altboqb tnetltutlonal \radlftl 

oooaalonallJ baa taporary lapaot on prloe, the etteet le 

•lnor and that inYeetora on U.e otb er aide ot the lnatltu

tlonal trade would aa a whole benefit rr .. tbe t .. porarr 

lapaot Oft prloe. 

Thua we tlnd a llYely debate on the queetlon ot adJuet

aent ot \be aarket to lara• blook tradea and one teela tba• 

turther work la aeoeaaarr before a definite conoluale la ..... 

DlYidenda announ•••n .. , like eamtnsa annouo•enta, 

oonyey laportant new lnfor.atloa ~o the lnYeatora ln the 

•al'ket. The apeoltlo nature ol the lntolllatloa ooatalnecl la 

dlYidenda annouaoeaenta la that current dlYlclenda lndloate to 

the lnYeatora the future eanlnga or the tin aad thla tntom

atlon la uaed by thea to ••eluate the Yalue ot the tl~'• 

lhare. Here we aee that the lntor.aa,lon oon,en' of dl•l•enda 

la cloaely oonnected with tbe earnlnga of the flra. U 'h• 

aotual earnin«• announoementa convey enoUih lnfor.atlon •'out 
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'he tuture earn1nga of the tina, then apparen'1J' cllvldende 

armounoemen•• o-'aiD no •• lftteraa,ioa ot value to \he 

lnYeat.or. au' 1t the I PS aJUIOWl081ileMa do aot st.•• aa 

adequate picture of the tl~'• future proapeota, ~ .. 

d1Yldeada aDDOuno•enta are lllportaat aad tbe adjua-..• et 
atock pricea to •••h intonation, and the 1aftt.lolpatl•' 

etteot ot ••eh lntonaatlon em etook prloea 1 are aapeeta Whlob 

are relevant tor the aeat.-atron& rona of \he !Mil. 

A nuaber ot •t•dlea have been aade OD the at.oYe 

aapeota. !he etucSy " Pe\1\JO tD 1912 ueed tbe realdul 

aaalyale teobalque and APia on data ot MYSI fer·tbe 7eara 

1961.-68 ,. lnea\qate t.be ujuataen\ ot atook prlo• ,. 

dtvldend lntoraatlon. Dlvldenda umCNDeeaerata were dlvlded 

lft\o aevea oat.egortea, tr• aeaatlYe dlvldencl chana•• te 

poalt.lve dlvldencl chana•• ot •or• thaa as per cen' lnoreaae. 

To bold oonatan \he etteot ot actual eamlnca reporta, t.lle 

data vae olualtled into '"• oatesol'lea 1 one ln whloh aotual 

earnlnaa exoeeded upeoted eamlaaa and oae in tdlloh ao-.1 

eanln&a were 1••• thaa expaotecl. !he two aaln ooao1ueloaa 

ot ~. paper werea (1) lillthln earolqa oate&orlea, tbe APle 

declined alone wltb tbe decline 1n the aotual dlvlclende 

reported (i.e. poaltlve, no chance or necatlve). !bla •ean• 

that the market reaota to ohaDgea in dlvldenda la a allftlt

loant way. (11) It waa found that tbe market alao an'lolpat.ed 

to aoae extent the l nfor.atlon eODtalfted ln dlvlclend announoe

aenta and that the price adjustment waa o .. plete ln the .... 
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•onth in vblob the cllwldencl announee11ent waa •de. WileD 

dallJ •••• were .... lned lt waa found ~h•' wlthia a dar et 
the annou.noemen' the adjuatllen' la •OIIPl•~· 

In contraat to the ooaoluatona ot the aba.e etady, tbe 

work by Watta31 oa~~e to the oonoluaton that there ta 'll,tle 

potential lnto~atloa ln cllvtclenda'. Watta atudlecl tbe taport

anoe ot dlvldencte ln two waye. Plrat, he atu41ed the relatlOD 

-•tween future earnings and preaent and ,.., d1Yld.n4aa 

second, \be relatioa 'between unexpected dlvldend ehaaaea 

(t.e. wha actual dividend ohaftlea dlfter troa the upeo,ed) 

and atook prloea. the oonoluaton ~., 'dtvtdend' eOD\alna ao 

potential tntoma,toa ••• panlr naad ora the llndlftl that 
. 

the lnveator could not prott.t by an advance knowle4ge ot t~e 

contenta ot the dlridencl ananno•••'• beoauae the re•una 
did not even COYer the tranaaetlona ooat. 

Michael LauJI crltlolaed \he ooaoluatona arrived •• 

bJ watta on the ground that .tat.ta uaed ara annul aodel on the 

-•1• \bat tbe annual earninsa report ot a ooapur are uaecl 

to declare tbe dlvldencl while a q•arterlJ ao4el woul• have 

beeD •ore appropriate. It t.a beoauee be found tba' tn aa -.nr 
aa one-third ot the caaea exuained, quanerly earntnaa repone 

were alao beln& uaed to declare the dlvlclend. Lau~'• .. ptrt

oal 1nveat1gat1on led hia to conclude t ha' dlvidenda eontala 

Dew lnfol'lla t.1 on whloh ie algnltlcant. 

Pett1t33 attempted to r econcile the work done by «atte 

and his own. He r estructured t he methoctologlea ot the two 
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oonalatent., i.e. dlvldenda contain alanlttcant n• inton

ation to which the aartet reaota by brincina about adjuatmen' 

ln atook prloea. However Watul4 obaenea \ha\ altbouab the 

retor.ulatlon aeeaa to gtve reaulta ln favour ot Pet,lt'a 

oonoluetme, there are deteota tn Pe,tlt' • aethod and t.neau

larltlea tn bla ..,s.noal reaulta 1 whiob •ake any coaoluat.oa 

HJln& that dlvideada ooataln lntonaatloa (on the baala ol 

the above) auapeot. 

Thua we eee tha' the work on atook prloe adjuatJDen' 

'• dividend aanouac .. ente baa been do-!aated by the dlaousaloa 

oa whe~er dlYldeade reallJ contain n• and alanttlcan' lntOI'II

atlon or no,. Unleaa they con,aln new intoNation, or dieou

aaion about atook price adjuataen' to dividend aanouno•enta 

would be uftWarranted, beoauaa anJ' price adjuauaent tbat .. 7 

be obaened durtq auoh announo••'• ur be due. to taetora 

other than d1vld8ftd announopea'•· 

stronc rora Teate 

the atrong fOI'II teata ot tbe !lUI are oonoemed with 

whether all available lntornaattoa le tully reneeted ln prloea 

ln ~e eenae tha' no tftdlvldual haa hl1her eapeeted tradlna 

protlta than o~ra bJ virtue of bla havtna •onopolla\lo 

aeoeaa to ••• 1n£ol"'lat10ft. 

1h1e form ot the theory ot etf 1c1ent mark•'• doea no' 

appear to be true ln reality, beca~•• we had already eeen ea.. 

.widenoe t hat aome people connected wtth th• stook aarket oan 
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Indeed aake protita 1'11. t.be apeoWlat.a and the floor Vadera. 

Neldel'hotfer and Oa~•)J tn thetr 1966 anlole had 

polnt.ed out that people who watch the aarket. oloaely l. •· wbe 

t.ake aote ot the •cw••n' ot t.loker prtoea oan llake protlta 

because ot non-randC*neaa ln tloker prtoe ebaqea.. !bey ••1 
that. the apeclallat. can aake a ,._rt• bJ t.radtn& with hta own 

a took ot aharea •' prleea 3••• below or ab01'e laqe Ml'rtera. 

Por exuple, ther ar&ue, that. lf the prloe la rialna aad 

there 11 a lara• set of lild.t. ordere t.o aell aay at ItO rupeea, 

t.hen ~he apec1a11at. oaa ael.l hla at.ook at a prloe of )9-7/• 

knowiq lllllJ well that. tb• ehanoea ot a prlee rneraal are 

high due to the barrier at 1.0. When·. beoauae or the hl"rler, 

the prlce.decllnea ibe apeolallat oaa buJ baok eharea •' a 

lower price .. ktng a protlt. 

It waa alao pointed out tn the laat ••b-eeotlon, tba' 

Dann, Mayere and &aab bave ahowa ~at apeel.allata oaa llake 

uuaont1nary protlt.a durin& larce bloek vadiftl aad "-•' 

••b•r• of the ateok ex.ohans• oaa alldlarl)' profit (ewer aad 

a'-ov• \he nonall dunna lara• t.look t.racu.ac. 

Thua the tao' tha• at,roq toN ot IMH la ftO\ true lft 

reall~)' la an t.ecllate one. Now we .. , tum to the queatton 

ot whloh groupe ot lnYeatore oan -.ke exoeaa protlta tR the 

atook market. The extan' llt,erature d .. la only with '"• tJpea 

ot inveator groupe, vta., corporate lnaldera, and ~tual lUnde. 

Firat we ahall look at the atu.dlea em •utual t\md 

pert ormance. 
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Mutual tuncta)6 al'e ot two tn»•• open end and o1oa .. 

ead. loth type ot ,_nda are aanaaect by proteaatona1 •aaa1era 

who analyae and aat.ber a •aat .,.ount ot tftf'OI'tlat.lon aftd wlso 

are bJ their pl'ofeaaton and contao•• bound •• ha•e •- · 

S.ntoniat.lon 1ft adYanoe. The atudlea on \bla aapeott are oon

oerned with the queat.lOft Whether open-end autual tucta llake 

protlta la exoeaa ot the aYerage lnel, at•• that. they apend 

a good bit ot aoner oa ttnaaolal r.aearob and are mana&ed br 

proteaalODala. 

The earlr atudtea tn tbla area are bJ f.reJDor,)? 

Sharpe,. and rnead .11 al,..l9 

Friend and o\hera, ln their 1962 •'wty exa~~ined the 

perfonnuce ot nearly 189 mutual tuncla uetna a OOfiPOette 

pertonaanoe aeaaure, P1 ot the to11owtna tJPtU 

RA,+l + DI + DC 
't • IX 

' 
~ere RAt.+t • Re' aaaet.a per ab.._ a' the oleae of a period 

l.e. net aaeet.a held bJ the fund at the clo .. 
ot period dlYlded by nuaber or ebarea ao1d. 

DO 

• let a••••• per ebare at be&lnntns ot perlod. 

• Dt.Ylclenda per share from taYeatllen' lao-
clurtnc period. . 

• Dta•rtbu\lOD per share troa proftta realla .. 
on aale of aecurltlea held br the fund cturtnc 
period. 

Although the perrormanoea ot dlfterea' t.ypea ot llUtual tuftCla 

were exaJDlned ln the a\Qdy we aball report here onlr the 

tlndlnsa oonoemtns o-on-atook lunda. 'lhe pertoraanoe o1 
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ditterent lUnda wae ••pared •• the pertormanoe ot Ua• 

a•andard and Pet# 500 a\eek index. eor.en•tna oo ~~· •*• 
orlterlon they ••1 tbat o•panaona of thla tJPe are reallf 

o011parlaona beweea reaulta oltklnecl tr• an uaanqecl arnp 

ot OGUlOft etooka held ror an entire period and thoae obtataed 

bJ the manqeaent of a mutual fund ae l t varied the por.,olio 

durtnc the .... period. 

their maiD tlndlnc waa that ov er tho per1od exaaiae• 

(i.e. 19Sl to l9S4), altboqh ooaaon atook r.ncta d,ld bet\er 

than any other types ot tunde, atUl their pertonaano• waa 

lower than that aohleYed by the Mrket 1nclex. !h8J further 

found that onl7 2.5 per cent ot the OCIIJIOD aMok hade dl4 

better ~an the market index (l.a. handard and Poor JOO 

lllclu). 

Sharpe' a approach waa to· eonelcler bo\b rialc and retun 

•• relevant in ooaparina the perto~oe ot dltferen\ op .. 

ad IIUtual tu.ada. It wae ttrat aa8\lllad 'h•' eYei"J iaYea•or 

oaa bori'GW or lend at ••e nuleee rate ol re,um. U a,~ 

le 'h• expected rate ot retura oo the t'h ·porttollo and cr-1 
the predicted Yar1ab1l1ty, then an efficient porUollo wUl 

be on the atralght line. 

s, • P + '- u-l 

where p le the rlekl••• rate ol return and • b' the rtak 

pr .. iua which la poeltlYe tor rlak averee lnYeetora. Tble 

llna ahowe the expected rate ot r eturn on the t. ~ pontolt.o 

for n ery leYel ot rt.ak (rt.ak hetna ••aeurecl bJ cr- 1 ). AD 



111 

tn•••~or bJ alloeatlnc hie fwacte be•ween 1naJift8 ehar.. ( '"• 

penlollo) and borrewlftl or ladtna oaa •''-1• aDJ pola' f4 

Ute line 

(
I p) •• ,. 'G-~ () 

"ADJ pontollo wlll "'"• glYe nee to a ooeplete (llaear) 

l»ounclary of 1 1 CJ o•blaa,loaa." And the .,.., pontolto la 

the one wttb the hllh••' 11 • p/ u 1• !bl• aeanre Sbarpe ear• 
oan be eubet,ltu\ecl wlt,b u-poa\ Yaluea to give a ••"'od ot 

I 

o_,.rtac t.be pertoraance of dUteren' 11\lt\lal 1\aada1 i.e. 

Al - p 
A • P • ( f ]Y 

' Where 't. la ~. averaae annul "'""' on the 1'
11 

porUollo 

aDII Y 1 le t,be atanctarcl dnlatl• ot the aYerase aMual 
relum ot Ute t tb pentollo. 

!he loslo ot the arpaent l• that tf A1 ed Y l lnctleate a 

pola' oa the rlalc and ret.rn dlap-aa1 DJ poln' oa the •'rdlb' 

llae jotntna 'p' oa the uta and the poln' la at•ataable br 

allooa,lnc betweea pentollo and Nrrwtnc and lendtna .,.. .. 

prlatelJ. ror ... .,le 11 p • J per oent 1 and t above the 

u-poa• Yaluea A1 and v1 for aa epea atul fund, tlum ar 
point on \he ltae 1! ou be at•at.ned bJ appropri.ate aUooatl• 

(figure S). !hue one o&D o•pare the pertorMaaoe of aar 
o~er autual fud (aar ') wltb t and oae a&J Whtob la Mtter 

or woree. In tbla •••• Z la worae ott beoa\&ae tor tbe ••• 

1•••1 ot return, rtalc-beart.na by I 1a hlaher. Sharpe al• 

oaleulated the .. ward-'o-Yariablllty ra,lo to ... ,.~ •ttferea' 
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YartabllltJ]• 

Sharpe o•pared 'h• pertormanoe ot )4 a\ual lunda 

ualn1 \hie abcwe .. thod. He found dltter•o•• in pertonaanoe 

and aleo found tha' theae ditterenoea are no• t.ranai'or.F in 

nature. 

Mlobael J euen • a4° work on op-..end ••tual lunda whieh 

••• published 1D 1968 and 1969, ia a Yei"J o.-prehenal•• work 

en open-end autual funda. Hla woa1c ltaproYed upoa the worlc 

done by Sharpe. While Sharpe juet. o-,ared dltter..- •tul 

tunde, Jenaen deYeleped a 1nOI'Il1 qatnat which to ••aluat.e 

the perton~ance ot dttterot. mutual lunda. It a ten of 

atrona ton ot the !MK ta to be conducted, then the noN haa 

to be one which repreaenta the reeal\a ot an lnYeatmen' pollOJ 

baaed on the aaeusptlon ~at prtoea tully retlao• all ••all

able information. It, when eYaluated againet auob a • nona' , 

a mutual f.nd la found to be be,ter, then oae oan aay the 

fund baa aooeaa to epeelal lnto,..tlon and alao one cu HJ 

Whether one ~utual lund la better \han the other ln WlOOYerlna 

apeclal lntor.atlon. 

Jeneen alao uaed the riak-return traaework bu' hla 

aodel waa allgh,lJ dltferent froa \he one deYeloped by Sharpe. 

The 'norm• that waa uaed by Jensen waa a malice\ porttollo 

aelected by a naive randoa aeleotloa procedure. the aeaaure 

of performance waa obtained tn the tollowtnc waJ. It a
3
, la 

t he ret urn f or a autual lund and a,., the one-period re'UI'ft • 
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&be .. rke~ portfolio and a" 'he one-period rtak tree ta•e•••• 

•••• c&u tn period •l aad 
which ie equal •o Cov(i ' 

ar 

i r.preaen•• a aeaaure et rilk 

ucl 0( 3 ia anr oonatan' aDd 

•.1• "'e error ~.,.. "'• we oo detlfte the tollowln& equ~ioaa 

a3, - a,. • o(,; • fd 3rl,., - a,.J • i 3, 

where tilde• 1nd1oat.e raad• Yariablea and l(u3,l • 0 aD4 1a 

aerially tndepen4ent. 

In tbe ab«We equat.ioa the 1ntenept. o<:..; ta a aeanre 

ot the toreoaat.lna ability ot tbe portfolio aanacer. It 1\ 

ie poaltive then be ta dolnc better than a nalYe buy and hold 

and we lhould infer t.ha' he baa epecial intonaatlon and baa 

acted an the baale or it. It o(.; la neaat1Ye1 the flln4 

aanacer ie doln& worae than a red• procedu.re. 

Bealdes the aba.e aethod or uelng lbteroopte to eYaluate 

the autual fund performance, Jeneen aleo ueed a performance 

evaluation graph etallar to the one uaed by Sharpe. Uelna 

the prooedure ot allooatlna tunda between the porttollo, aDd 

lending and borrowing, he ;enerated a market line correepond

lq to the market portfolio [i.e. the line jolnlD& the rlakleaa 

rate or 1Dtereat. on the r-axle and tbe rlak retum poin' ot 

tbe aarket. pentolto (ueins ex-poet valuea ot rlak and return)]. 

Uaing t.he •al'lce\ line aa a 'nol'll' t.be relative perfor~~anoe ot 
mutual tunda wae evaluated. 

J enaen lnveatlgated tbe pertarmanoe or 115 11\ltual 

funds over th• period 1955-64 with the above framework. !he 
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Staadard and Poor ladu waa ued •• a PI'OX7 tor tbe -.rke' 
• portfolio. Bealdea lnYeatl&atln& the general quea\loa ot ~ 

ooverlnc ot epec1al intonation by pontoUo .. nacer•l JeaaeD 

alao lnYeatl&ated wbftt.her the twlda are able to ge' •OU&b 

retuma 'o juat.lty the oharaea leY led on 1ihelr lnYeatora. 

Jeneen tlnde that ln the oaae ot 89 ot tbe llS·oaaea exaalned1 

the 11utual 1'\aacla dld worae than the •rket. portfolio and 1\ 

••• round that 1 on aD a•erace 1 lrweatora ln 11\lt.ual lunda co• 
lS per cent ~ua "'aD what they ••ld haYe got by buylna pon.. 

tolloa on the .. rket llne. ! Yen when loadtnc ohargea were 

ignored 1 72 ot the 115 tu4a were worae than the 'nON'. A 

a•ewbat. at.roncer teat oonduoted by Jenaen (to cleterat.ne 

W!ether the lunda did better than the 1 n01'11' when all 'h• 

expeaea are ipored) yielded a neaatlYe •••· 1bua .Jaa• 

flnda that atual tund •anaaera ban no aeoeaa to apeoial 

information, not already retleoted 1D the Share prloea. 1hua 

Jenaen•a renlta &i•• auppor' to the atrona toN ot the 1MB, 

whloh la a rather aurprtataa reault 1 &lYea that the llallqera 

ot the lunda are proteaalonala vlUt Yaa\ lunda tor •rtc•• 
reaearoh.~1 

'ftle nen pan ot our atudy on the atrona toN ot 1101 

oonoerna t he queatlon ot Whether corporate tnaldera Yla. 

oorporate ott to ere, tttreotora1 and large ahareholclera oan 

•ake exeeaalYe protita throulb tbelr aeoeaa to inatde tnto~

at.lon. Thla part ot the atudJ haa alao another aapeot. whloh 

oonoerna whether lnfo~at.loD about lnalder t.radln1 1• protlt.able 
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tor the nol'llal lneat.or or not • .. 
A ~ber ot atudlea -.de on tbe qgeatloa of protlt

.. ld.nc bJ lnatdera are not aYallable tor atudJ •• tb., haYe ,. 
not been publlahed. BoweYer, t.-. the 11\for.a .. oa d•• 
abou~ tbeae etudlea, one tlacla tha• ••' ot the oaea wbtob 

oonolude tba' lnaiden oumo\ llake a profit. baYe not been 

publlehed wblle tbe t.w V.a' prowt.cle eYldenoe ln taYour of 

protttable lnalder tradln& ba•• been publlabed. l ....ar.r 
ot the publlabed worll would \hue clve a blaaed ploture .• 

Here •• ehall aa.aartae the tlndlnga of theee atudtea, 

aa •entloned by Jettrer Jatte41 ln hla 1974 ••udy. 

Solae reaearohera e.g. Roaott, 4) Olaaa, 44 Lorle aiUI 

11elderbotter4' while exalnlna the profltablllty ot lnalcler 

tradtna haYe founcl on lnYeatlgatln& aontba ot lntenalYe 

lna1der act1Ylty (theee are •ontha when the nuaber ot aellera 

exceed the buyers or the nuber ot buyen uoeed aellera by 

a oe..-aln nuaber onl7 •• tar •• lnaldera are concerned) tha' 

lnaldera can pred.le' the •ov•ent ot atock prloe ( ot their 

own coapanJ) upto alx aontha ln future. Por exa.,le to quote 

Lone and Reiderbottera •ft\ta study indloatea that proper 

and proapt analyala ot data on tnalder trading can be protlt

able, altboUib •~••' all preytoualy publlehed atudlea have 

reached the contrary oonolua1ora. When 1na14era aoeuulate 

atock lntenalvely, tbe atook can be expected to outpertoN 

\he qrket during the next elx aontha. Inaldera tend to bur 

aore often than uaual before larae price iacreaaea and to 



aell aore than uaual before price deoreuea ... 46 

On the other hand .._47 and Diaoro114t tlnd no .. tdenoe 

ot auoceaatul toreoaatlftl by corporate lneldera. Dlaoroll 
<I 

e~lned data on lnalcter tradlftl before dividend ohancea aftd 

Ill a\udted the price aov•eata la the aODth whlob o•e• alter 

a aODtb ot latene1Ye 1nalder tracttnc. Sobolea49 la hla 1971 

atudy uaed realdual analyala to · e~ne aeoondary ottertna• 

.tlloh are generallJ laned bJ lnaldera. He t OWld that "'• 

r .. lclaala drop bJ 1 per cent • the daJ ot the otterlnca ud 

\hat there are no ayate•tlo chancea alter that. ha14ea, 

leholea alao found that o.-plete adjuatllent \o 1ratonatiOD 

oonklned 1n a aeooactar, ottertna (a aeoond&rJ otterina 11 a 

algnal tor re-.walua\lon of a tiN' a atook by lnYeetora) waa 

ooapleted within alx 4&J8 and •• the rulea ln HIS! are tha' 

the lnaider ahould reYeal bla ldentltJ wlthlD alx dare ot 
, 

\he otterln&, \tala ••ana that the aarket baa adjua•ecl to ~• 

lnforaatlon before ottlolal reportlna ol the ldentlty. thla 

pleoe ot evldenoe 1a elearlJ ln taYov ot the ••1-at.r

tona ot DUI • 

.Setter, .Jatte 1n hla 1914 etudy ualn1 realchaal analyale1 

flnda that inaldera do poaaeaa apeolal lntONatln. lhat be 

tlnde that after acljuatment for tranaaottona ooeta Ollly tbe 

1ntenalwe tradina a..,lea (ot the three a.-plea uaed la \he 

atud.ya Inl\lal Suple ot all lnalder tranaaotlona, s.ple ot 

large tranaaottona, Intenal•• tradlnc ••plea) ~t•e alplt

toant protlta (when the holdtna period 11 8 •ontha). datte 
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alao linda \hat the intoraatt.Oft oon-.laed ln ... e ottlolal 

publloat1on oa tnalder \radlna la aot dleoounted by ~e 

date ot the publtoatlon, and that it la poaalt.le to aake 

protU~• uetna the inforaatloa ooatalned tn the put.lleatlOft 

aa the adjuatllent ia gradual. 'l'beee flD41qa are ooetra17 

t.o taoth the aVODI tona and ••1-atrOftl fora ot 1101. 

the laat atudy whlob we ahall nGW brtetly touch llpOD 

oonoerna cliea•lftatlon ot eeoonct-ban4 lntoNa\toa. DaYlea 

and Canea'0 tt.nd ~at atook a~alyata• .-eo .. endatloaa are 

publtahed 1n the Wall SUeet Jcnarnal a t• daya after theae 

reo .. endatlona were ttrat gtvea to the analrata• owa 

o11enta. They find tba' tbla eeoondarr dlaa..taattoa doea 
. 

atfeot at.ook prioea and tbat \he etteot. la no\ rneraed 

wt\hln the 20 daJ• aubaeQuent. to the aeoonctarr dlea..t.aauon. 

'fhla aeaaa that the reo-.enclatlona do have ••e eoon•l• 

content and therefore are eoonomloallJ Yaluable tor the 

analJata' oltenta. !beJ inter troa their inYeatlgat.loa 

~at purohaae or aell reo ... endattona releaaed \o a ... 11 

&roup ot tnweatora are Ill t.Medlately and tully retleoted 

tn the atook prloe. They onolude that the taot ttla\ Ml 

at.ook prtoe-adjua\aent doea not take plaoe on prlaai'J 

d1aaemtnat10D coea qabaa• the olallla ot the etrona tON ot 

the ettlo1en' •arket hypo~eala. 

Tbue CNI' atudJ ot 11\erature on the a\roq toN ot' 

BMH clearly ehowa that there are a nuaber ot croupa ot 

lnYeetora who have inaide information and who oaa protl\ 
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by \tala tnalde lntOI"'Ia ti•• !be ••wttea alao ahow tba' there 

la a delay ln ~djua....- ot prloea to aoae publtelJ aYatlable 

tnro .. atlon (••I• tntoNat.ioa on tnalder tradtaa). the laet 

atudJ aentloned ln thla nb-aeottoa ta lntereatlna beoauae l' 

reYeala 'bat wben tntoNattoa la awaila,le only \o a t• 
people, tbetr aottona would nn renl\ in a o_,lete •net 
adjuauaeat and \taeretore t.be lntoNa,lon ta waluble ... 

after 1 t la •cte publto 1 a taot W.leh elearlJ potnta •• 

the ktll4 ot prooeaa of adjun••' bJ the .. rket " w .... ,t. 
and ~. klDd ot beha•lour ~e prloea tellGW •• aew lftfONatl• 

eurtaoea. 
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