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A WORD ON NOTATTON

All mathematical s1'rnbols and notation associated with

Modern Portfolio Theory (MPT) and the Capital Asset Pricing

Model (CAPM) are defined and explained when first introduced

i-nto the text of Chapters L,2, and 3. In particuLar, the

majority of such sl.rnbo1s are defined within the compass of

pages 8-9 and 33-36. The syrnbols and variable names used in

the computer program written to do the analysis for this

thesis are defined on page 111, Appendix B.

The reader might initially find the system of numbering

tabl-es in Appendix B somewhat confusing. Each table has a

number to the right of the first title line. This number is

the page number used by the SAS program that did the

analysis for this thesis. Where two tables have been

combined to simplify the presentation the two page numbers

produced by the SAS program have been placed on the same

line and connected with an ampersand ( & ) sign ( for an

example see page 1,44). Where one page of the output had to

be placed on separate pages in the Appendix, the SAS system

page numbers have been used for both tables but lower case

letters have been appended to better distinguish between

them (e.9., 29a and 29b on pages f31-L32). This peculiar

system for numberÍng tables was employed so that anyone

tracing through the computer program in Appendix A could

readily determine what the program had produced from an

examination of the contents of Appendix B.
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ABSTRACT

The basic tenets of Modern Portfolio Theory (MPT) and

the Capital Asset Pricing Model (CAPM) are reviewed and

outlined. Three measures or indices of portfolío perfor-

mance derived from the CAPM are discussed along with other

performance rneasures relying on less restrictive assumptlons

(i.e., stochastic dominance criteria). The three measures

of market efficiency are presented along with the consensus

opini-on of the majority of researchers on the nature and

degree of efficiency to be found in capital markets. It is

concluded that inefficiencies do exist but that their

utility to the small investor is in doubt.

Two fundamentally different approaches to stock selec-

tj-on are reviewed: Iow price-earnings ratio (P/E) and 1ow

price sales ratio ( P/S ) . A refinement of earlier low P/E

strategies, recently put forth by Bowen and Ganucheau

(l-984), and a new P/S strategy developed by Fisher (1984a)

are outlined along with a proposal for testing them using

data stored in the Financía1 Post Corporate Data Base. For

comparative purposes an approach due to Graham will also be

studied.
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Using Jensenrs performance index, employed in many

existing studies, and Jobson and Korkie's (f981) modified

Sharpe index, the performance of each of the three

portfolios constructed is compared with that of the others

and with a strategy of "purchasing" a market index. The

three portfolios each outperform the TSE Total Return Index,

establishing the exi-stence of market inefficiencies but no

significant differences v/ere found between the three

approaches.

lv



Chapter 1

TNTRODUCTTON & LITERATURE REVÏEW

Modern portfolio and capital market theory can be

traced to a seminal- article by Markovítz (L952) in which he

establishes certain portfolio construction principles.

AssumÍng rationality on the part of investors (i.e. they try

to maximize utility where utility is a positive function of

returns and a negative function of variability of returns or

risk), certain implications can be drawn regarding

risk-return relationships in capital markets. Many of these

implications have been tested and there is general consensus

that capital markets are highly efficient in a number of

senses; although a few anomalies have appeared in the

literature on the score of efficiency that stiIl remain to

be resolved.

fn this chapter I propose to outline the tenets and

conclusions of Modern Portfolio Theory (MPT) and its associ-

ated Capital Asset Pricing Model (CAPM). Next, I propose to

review the empirical tests of the predictions of the CAPM.

we shall see that, in addition to similar earlier works

(e.9. Graham, L973]. , some recent popular publications

advocating certain stock selection strategies (cf. Dreman

(L982'l , Bowen and Ganucheau (1984), Fisher (1984a), and

Train ( 1983 ) ) directly attempt to capitalize on some of the



apparent inefficiencies in capital markets that have come to

light in recent tests of the CAPM"

In the second chapter I will outline a proposed study

intended to test the efficacy of both Fisher's and Bowen and

Ganucheau's stock selection strategies since, of all the

existing strategies published in the popular press, Bowen

and Ganucheau's represents a significant refinement of

Grahamrs classic value approach and Fisherrs represents, in
many ways, a significant departure from previous approaches

to stock selection. For comparative purposes the most

recent formulation of Grahamrs strategy will also be tested
(cf. Blustein (1977)). Historical data on stocks traded on

the Toronto Stock Exchange (TSE) and the Montreal Stock

Exchange (MSE) that are stored in the Financial Post Corpo-

rate Data Base will be employed to test the effect of

employing these three strategies, assuming a certain start-

ing leve1 of wealth. Numerous studies of low price-earnings

e/E) strategies have been done on stocks traded on the New

York Stock Exchange (NYSE), the American Stock Exchange

(AMEX), and other U.S. exchanges but very few such studj-es

have been conducted on equity issues traded on Canadian

exchanges (a notable exception is Ambachsheer (L977)). To

date virtually no such studies have been done at all on the

low price-sa1es (P/S) strategy advocated by Fisher.



Modern Portfolio Theory:

Modern Portfolio Theory or MPT is both a normative or

prescriptive theory of individual behavj-our and a positive

or descriptive theory of market behaviour. On the normative

side, specific rules for the formation of portfolios by

investors are derived on the basis of certain assumptions

about investors' attitudes toward risk and return. The

positive side of MPT, namely the Capital Asset Pricing Mode1

or CAPM, derives certain implications regarding market

risk-return relationships on the supposition that investors

act in accordance with the assumptions of MPT plus certain

additional assumptions regarding j-nvestors' expectations and

the availability of information.

MPT postulates that investors' behaviour can be under-

stood in terms of their attitudes toward the risk and return

characteristics of different investment opportunitÍes, where

return is measured by the proportional or percentage in-

crease 1n the value of an investment and risk is measured by

the variability of these returns (usually the variance or

standard deviation of returns ) . As far as investors'

preferences are concerned, higher returns are always pre-

ferred to lower while, where risk is concerned, less is

always considered better. Various investment opportunities

and alternatives can then be ranked employing the following

mean-variance criterion:



Definltion: An investment optíon A dominates
(i.e., is preferred to) option B if and. only
if¡

E(RA) > E(RB) and Var(R, ) < Var(R-)
¿\lf

provided at least one strong inequality
ho1ds.

Investment opportunities can also be compared by means of

various stochastic-dominance criteria, each of which in-

volves certain assumpti-ons regarding the shape of investorsf

utility functions and their attitudes toward risk.

With a knowledge of the expected returns and variances

of all available securities, as wel-1 as the covarj-ances

between all possible pairs of these securities, it is

possible, using mathematical optimization techniques, to

trace out an efficiency frontj-er or locus in either

mean-variance or mean-standard deviatj-on space. Basically

this locus provides the maximum expected return obtainable

for each possible level of risk (i.e., variance or standard

deviation of returns). Alternatively, it can be viewed as

indicating the minimum risk that must be incurred for each

possible leveI of expected return attainable on all possible

portfolios constructed by holdÍng the available securities

in various proportions. In mean-varj-ance space this locus

traces out a parabola (for proof, see Merton (L972), pp.

1851-L854). In Figure L.L, the locus ab traces out the

efficient frontier facing the typical investor ( see page 6 ) .

Assumingr the existence of a risk-free rate of interest

(e.g" the rate of return on 91-day Treasury Bil1s) and the

possibility of unlimited borrowÍng or lending at this rate,



then everyone, in order to maximize utility, would hoÌd a

portfolio of risky assets, known as the market portfolio, in
identical proportions. Depending on their willingness to

assume risk, i-nvestors would either lend part of their money

at the risk-free rate and i-nvest the remainder in the market

portfolio, invest all of their funds in the market portfo-

lio, or borrow addÍtional funds at the risk-free rate and

invest all of their available funds in this market portfolio
(producing what is known as a leveraged portfolio). The

efficiency frontier available to investors wou1d, in this
case, b€ represented by a straight line, âs seen in Figure

L.2 (see page 6). This model can be made more realistic,
and more complex, by introducing such additional assumptions

as: higher borrowing than lending interest rates, limits on

the amount of money that can be borrowed, etc.

Given the broad array of securities available in
current-day capital markets, the computational requj-rements

of Markovitz's model are formidable in the extreme. By

empJ-oying certain simplifying assumptions, computational

requj-rements can be reduced appreciably through either
single- or multi-index models. In the single-index model

returns are regressed on some index of market or

economy-wlde activity. Mul-ti-index models might also

include industry-specific and even firm-specific variables.

If there are n securities available to investors, then the

full Markovitz model requires the estimation of a total of
(n¿ + 3n + 2) /2 parameters, while the single-index model



Fj-gure 1.1

Locus of Efficient Portfolios,

Expected Return

Standard Deviation

ab

Fi-gure

Efficiency Frontier with

L.2

Borrowing and Lending

(Source: Levy & Sarnat, L984, pages 298 and 309)
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requires the estimation of only 3n + 3 parameters (cf " Levy

and Sarnat (L9841 , pp" 358 and 362) "

Capital Asset Pricing Model:

The model outlined in the preceding section is

normative in that it provides guidelines or prescriptions

for investment decisions, given certain assumptions regard-

ing investorsr attitudes toward risk and return. The CAPM

is descriptive in that it predicts certain reLationships

between risk and return measures of actual securities and

portfolios under the following set of assumptions (cf" Levy

and Sarnar (L984), pp. 395-397)z

1" Investors in securities are risk-averse (i.e. they
are guided by the mean-variance criterion in rankj-ng
securities ) .

2" Distributions of returns approximate a normal
distribution.

3. The capital market is perfectly competitive in that
there are many buyers and sellers, none of whom is
large enough to affect prices individually.

4" There are no transactions costs (brokers' fees) or
taxes.

5. fnvestors have homogeneous expectations regardlng
expected returns, variances, and covariances of all
investment opportunities .

6. fnvestors can lend or borrow any amount at a common
riskless rate of interest.

7. The decisÍon period and time horizon are the same
for all investors.



These assumptions are used to develop the most common and

readily derÍvable models of capital market behaviour and

relationships. More realistic models have been derived by

relaxing one or more of the above assumptions (with the

excepti-on of the one on risk-aversiveness, which is the sine

qua non of investor behavj-our). These models all yield

simj-lar conclusions regarding the pattern of prices and

returns to be observed in the market place. only the

simpler, and more commonly used, models will be discussed j-n

detail here.

Three testable models or sets of equations relating

risk and return for both securities and portfolios can be

derived on the basi-s of this set of assumptions. The fÍrst,

the capital market line, surnmarizes the expected risk and

return relatj-onship for efficient portfolios (efficient in

the mean-variance domj-nance sense). The second mode1, the

securitv market lj-ne, surnmarizes the relationship to be

expected between the return on both individual securities

and inefficient portfolios and the rísk (or beta) associated

with these assets. The third model, the securítv character-

istic line, relates expected return on individual securities

to the return realized on the "market" portfolio.

The capital market line can be summarized by the

following equation:

E(Rp) = RF + [ (E(RM)-Rr) /o*].op
tdhere the s1'rnbols have the f ollowing def initions:

R', = risk-free rate of return (e.9" on 91-day
Tleasury Bi1ls)
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R* = rate of return on "markettr portfollo - i.e",
aliy portfolio containing all existing securities
in amounts proportional to the total capitaliza-
tion of the issuing company

Ro = rate of return on any arbi-trary (but effi-
cl-ent ) portf olio

oM = "/var(R*)
op = /var(R")
E(. ) = expected vai-ue operator

The equation for the securitv market line can be

expressed in any one of the following three equivalent

forms:

i)
ii)
iii )

Where:

E(Ri) = RF + [E(RM)-RrJ"orr/ort

E(Ri) = R, + [E(RM)-Rr].ßi

E(Ri) = R" + [E(RM)-Rr].Pi¡¿"or/o*

oi rø = covariance between security irs return and
th'e' market return ßi = or*/ort

fèËrrlrr."rrelation 
between security i and market

R, = rate of return on security i
l-

ßi = measure of security's volatility relative to
the market

All other slnnbols have meanings as previously defined when

discussing the capital market line.

FinalIy, the securitv characteristic lj-ne is expressed

by the following relationship:

E(Ri) - RF = *i + ßi'IE(RM) - Rrl

Where:

oi = expected excess return on security i
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Nov/, if capital markets are efficient as predicted, then

E(cl. )-0. This serves as one possible test of the CAPM.
l-

Efficiency of capital markets can be tested by testing

the relationships expressed in the above three models"

Other tests of market efficiency examine the impact of

various forms of information on security returns " Tf the

assumptions of the CAPM are valíd, then security prices

should adjust rapidly enough so that no one can expect to

earn above average rates of return merely by following those

developments that can be expected to have an impact on

security prices and returns.

It may be objected that the models outlined in this

section are simplj-stic in the extreme. However, more

complícated models have been developed by relaxing one or

more of the seven assumptions d.j-scussed at the beginning of

this section. These models lend themselves to testing in
precisely the same way that the three models di-scussed in

this section do" The next section discusses measures of

portfolio performance derived from these models as well as

stochastic dominance criteria for comparing the performance

of portfolios with each other and with the "market".

Portfolio Performance Measures:

The CAPM and its derivatives can be used to measure the

performance of portfolios and the performance of the
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managers of these portfolios. It is not sufficlent that one

portfolio earn a higher rate of return to be judged superior

to another but its return must be higher on a risk-adjusted

basis as weIl" What is more, these differences must satisfy

certain statistical tests to be deemed significant. The

three performance measures developed within the framework of

the classical CAPM are: (1) Jensen's differential return or

cLt (21 Treynor's reward-to-volatility measure, and (3)

Sharpers reward-to-variability measure. Of these three

measures, Jensen's has been most frequently used in statis-

tical hypothesis testing because all it involves 1s testing

the nuLl hypothesis HO, c=0 in the regression equation

fitted to the security characterístic line. Treynor's and

Sharpe's indices, while calculated and used in numerous

studies, are notable for their lack of use in statistical

hypothesis testing since, until very recently (cf. Jobson

and Korkie, 1981), little work had been done on the sampling

distríbutions of these two indices. In addition there are

tests of first-, second-, and third-degree stochastic

dominance that can be used to compare portfolio performance

without relying on many of the restrictive assumptions of

MPT and the CAPM.

Jensenrs dlfferential return is derived from the

security characteristic line dj-scussed in the previous

section - where rsecurity' can also be used to mean any

inefficient portfolio. An a in the equation significantly
greater than zeto indicates superi-or performance.
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Treynor's measure of performance measures the risky

asset's return ín excess of the rískless rate R, per uni-t on

non-diversifiable or systematic risk (í.e. beta). Further,

Treynorts index:

. measures the success of a portfolio (a
mutual fund) or a single risky security under the
assumption that j-nvestors hold many other assets
in addition to the asset under consideration. We
know that in the context of such a
well-diversified portfolio the securi-ty's beta is
indeed the appropriate rísk index. (Levy and
Sarnat (1-984), p. 525)

Fina11y, Sharpe's 'rindex measures the risky assetts

excess return . per unit of standard deviation. t'

(ibid, p. 5221 Thus, it would seem that Sharpe's index

would be more appropríate1y used to evaluate the performance

of a fund that is not exceptionally well diversified.

One problem with the preceding three measures is that

they are all- derived from the CAPM and thus their validity

stands or falIs with the vaLidity of the CAPM itself. The

CAPM assumes that investors' utility functions are quadratic

or else that security returns are normally distributed.

However, this may not be that much of a problem as Fama

(L977 ) showed that daily stock returns are normally

distrubted and that monthly stock returns are close to

normally distributed. Be that as it may, Stochastic domi-

nance criteria avoid much of this difficulty as they are

based on much less restrictlve assumptions. fn fact, they

are based solely on certain very general assumptions regard-

ing the shape of investors' preferences which, in turn, are

the sine qua non of all modern day economic theorizing"
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First-degree stochastic dominance (FSD) assumes only

that the first derivative of an investor's utility function
(of investment returns) is non-negative (this allows equally

for risk-loving, risk-neutral, and risk-averse investors).
Under FSD, investment opti-on A is preferred to investment

option B if the distribution function of A is less than or

equal to the distribution function of B for all possible

rates of return. This is equi-valent to the requirement that
the two distribution functions do not i-ntersect.

By assuming risk aversion on the part of investors
(i.e. the second derivative of the utíIÍty function is
negative) it is possible to choose between some investment

alternatives where the distribution functions do intersect.
The second-degree stochastic dominance (SSD) criterion
states that opt.ion A is preferred to option B if the cumula-

tive difference between the distribution function for B and

that for A remains non-negative throughout the whole range

of returns.

If we introduce the further assumption of decreasing

absolute risk aversion on the part of investors we have that
the third derivative of investors' utility functions must be

non-negatj-ve. this, along with the preceeding two restric-
tions on utility functions, provides the basis for employing

the third-degree stochastic dominance (TSD) criterion. ft
should be noted that these three criterj-a are increasj-ngly

restrictive - i.e. TSD produces the smallest efficient set,



SSD the next smallest, and FSD the

portf olj-os.

Iargest set of efficient

The Efficient Market Hypothesis:

while the concept of market efficiency in finance has

not been defined with the same degree of rigor and common

agreement as has the notj-on of Pareto efficÍency in econom-

ics, most definitions at base state that , for markets to be

efficient, security prices must fully reflect all available

relevant information (since, as will be seen later, informa-

tion has different degrees of availability, w€ actually have

three different formulations of the efficient market hypoth-

esis rather than just one as has been implied up to this
point). Further, all that is required for capital markets

to be efficient is that investors' behaviour be adequately

described by MPT or some refinement thereof. What this

implies for the average investor is that a simple strategy

of buying and holding a randomly selected portfolio of

stocks is likely to do as well as any other strategy open to

him (and better than any strategy relying on a large amount

of trading - because of the high transaction costs or

brokers' fees involved) .

It might be noted in passing that the whole concept of

efficient capital markets entails, in a sense, a paradox.

Efficiency implies that no amount of research can possibly

L4
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have payoffs in the sense of yieldíng higher (risk-adjusted)

rates of return since, ât any given time, secur.i-ty prices

fulIy reflect aLl available information" In fact, once

research costs are taken into consideratíon, âtry conceivable

approach open to the investor would be expected to do wors.e

than a naive strategy of buying and holding a randomly

selected portfolio of stocks. However, it Ís this very

(albeit unprofitable) research and information-gathering

process that ensures that stocks are correctly priced in the

first p1ace. If research and information services ceased

operation entirely, opportunities could be expected to arise

whereby exceptional profits could be garnered through

information collection and analysis, thus serving to make

those activities highly profitable that are currently held

to yield no returns at all. The question, then, is not one

of whether resources should or should not be. spent on this

kind of analysis and research but whether, from either an

industry or societal point of view, the current level of

expenditure on this actj-vity is optimal (i.e., could the

same degree of efficiency in capital markets be achieved but

with a smaller expenditure of resources). fn the same vein,

Levy and Sarnatt (L984, p. 687) acknowledge the

self-defeati-ng nature of much security analysi-s and maintain

that t'the main task left to the financial analyst and the

investment consultant is to construct a portfolio with

risk-return profile suÍtable for the lndividual- customer.rl
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As already mentioned, there is more than one efficient

market hypothesis (there are, in fact, three) depending on

the nature and type of information that it is assumed that

stock market prices reflect. Markets are said to be

weak-form efficient if all information regarding past prices

and trading volumes is reflected in the current stock price"

This concept of efficiency in turn implles that "no amount

of charts or analysis based solely on past prices can help

to obtain abnormal profit.r' (Levy and Sarnatt (L984), p.

666) Markets are said to be semi-strong form efficient

when:

. aII publicly available information is
reflected in the stock price. Thus, íf the market
is indeed semi-strong effici-ent, one cannot make
an abnormal profit by looking at any of the
publicly available information, such as stock
price movements, volume of trade, volume of short
sa1es, the firm's income statements, etc. (loc.
cit. )

These authors go on to define strong-form market efficiency

as implying that "aII the lnformation, in partÍcular includ-

ing the non-public information, is reflected in the stock

price." what this means specifically is that an examination

of insider trading should reveal no higher rates of return

being received by insiders than by other traders in the

market.

At present, a volumj-nous literature exists testing

these three efficiency hypotheses. While considerable

consensus exists within the academic community, it must be

kept in mind that no set of findings can ever be wholly

conclusive - after all, the validity of any universal
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statement is completely destroyed by the discovery of just

one counter-example. At present, most researchers agree

that markets exhibit both weak and semi-strong forms of

efficiency - although, as we shall see in the next section,

there is by no means complete agreement on the question of

semi-strong form efficiency. There is also general agree-

ment that markets do not possess strong-form efficiency -

í.e. a number of studies have shown that corporate insiders

can earn above averaqe returns on the basis of information

presumably only they possess.

The Evidence on Low P/E Ratios:

While most of the theory and much of the empirical work

surrounding capital markets would lead one to conclude that,

at any one tj-me, the exi-sting market price of a security

represents the best estimate of its true worth, there

nonetheless persists a strong belief that at any point in

time a certain proportion of stocks is undervalued in

relation to their 'rtrue'f worth and that there exist system-

atic selectj-on procedures that give the individual investor

a much better than even chance of identifying these 'rbar-

gain" stocks.

Proponents of this view often base it on some variant

of Gustave LeBon's theory of mob or crowd psychology (cf"

Basu (L977') , Train (1983), Dreman (L982), and Bowen and
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Ganucheau (1984) ). However, recent psychological research

has provided a much more valid scientific basis for this
view of investor behaviour (cf" De Bondt and Thaler, 1985,

p. 793):

It has now been well-established that Bayes' rule
is not an apt characterization of how individuals
actually respond to new data. . In revising
their beliefs, individuals tend to overweight
recent information and underweight pri-or (or base
rate) data.

According to this thesis, there is a tendency on the

part of j-nvestors to over-react to both favourable and

unfavourable neq/s regarding a company's prospects. When a

stock, for whatever reason, falls out of favour with the

investment community, there is a tendency for its price to

be driven below what is warranted on the basis of the

company's earnings and growth potential. Eventually, of

course, the market will recognize its error and the stock

will- rise to a value more commensurate with its true worth

but, in the meantime, opportunities for unusual investment

returns exist should there be some way of identifying these

stocks. Similar opportunities exist with over-priced stock

- but here the unusual returns are to be realized through

selling the stock short rather than through purchasing it"
However, this latter strategy is risky in the extreme as an

already over-pri-ced stock could concej-vably continue to rise
for quite some time before market corrections came j-nto play

- thus raising the spectre of fj-nancial ruin for the unhappy

ínvestor. It is for this reason that most proponents of

investing in mis-priced stocks confine their efforts to the
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identification of under-priced stocks and largely ignore

over-priced j-ssues. In this section I will review some of

the studies that report attempts, both successful and unsuc-

cessful, to establish criteria for the selection of

under-priced stocks.

One of the earliest and most persistent advocates of

investing in under-valued stocks has been the late Benjamin

Graham. As recently as L974, a couple of years before his

death, he maj-ntained that:

. among the 500-odd NYSE issues selling below
seven time earnings today, there are plenty to be
found for which the prices are not 'correctr ones,
in any meaningful sense of the term. They are
clearly worth more than current selling prices,
and any security analyst worth his salt should be
able to make up an attractive portfolio out of
this universe (Graham (L974), p. 23)

Oppenheimer and Schlarbaum ( 1981 ) , and oppenheimer

(L9841, among others, have put Grahamrs advice to the test,

with rather interesting results. Oppenheimer and Schlarbaum

screened stocks according to criteria elaborated by Graham

in various editions of his book The Intelliqent fnvestor. A

stock, to be consid.ered a candid.ate for purchase, had to

satisfy four criteria: (1) a continuous record of dividend

pa]rynent for 13 or more years , (2') either assets or annual

sa.Les had to exceed $50-mi11ion plus the firm had to be at

least in the upper L/3 of its industry in size, (3) equity

had to be at least 50% of capitalization for industrial

companies and 30% of capitalization for utili-ties, and (41

P/E ratio not to exceed 20 times past five years' average

earnings. A total of 60 stocks were sel-ected at random
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satisfying the above criteria" Theír performance was then

compared with the performance of the NYSE-500 index (on a

risk-adjusted basis)" It should be noted that criterion (2)

removes the risk of confounding the low P/E effect with the

small-firm effect (cf. Ro11 (1981) ). Basically, oppenheimer

and Schlarbaum (p. 356) conclude:

. an investor usingr Graham's selection rules
could have earned positive risk-adjusted returns.
When transactions costs and taxes are ignored, the
results suggest that an investor using the selec-
tion rules could have earned 3 to 3 L/2 percent
more per year than an investor who purchased a
market portfolio of equivalent risk and held it.
l,{hen taxes and transactions costs are taken into
account ( in a way that biases the results agai-nst
the selection rules), the annual risk-adjusted
returns amount to 2 to 2 l/2 percent.

the authors then went on to demonstrate "that manaqement

costs could not consume the extra returns'r (p. 357) earned

employing this approach.

Graham, in collaboration with Rea (cf. Blustein
(L977 ) I , formulated another set of stock selection criteria
(ten in all). These were put to an empirical test by

Oppenheimer ( 1984 ) . Portfolios of up to 35 securities were

selected at random using various combinations of Graham and

Rea's criteria. Regression analysis was then employed to

calculate each portfolio's differential return (alpha) which

was then tested for signÍficance using Studentrs t-test.

Oppenheimer discovered that, even after adjusting for the

effect of firm size, stocks screened on the basis of the

following two criteria gave consistentl-y superior

risk-adjusted rates of return: (1) earnings to price yield
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at least twice the AAA bond yield and (2) total debt less

than book value.

Basu (L977 ) tested the results of a buy-and-hold

strategy, with annual replacement of stocks no longer

meeting the original selection criterion, employing only a

P/E selection rule. Stocks traded on the NYSE were divided

into quintiles and the performance of the five resulting
portfolios was analyzed in terms of each portfolio's excess

return, or alpha (i.e. Jensenrs differential return). Basu

also analyzed portfolio performance by computing both

Treynor's reward-to-volatility measure and Sharpe's

reward-to-varj-ability measure for each of these portfolios.

While using only a P/E-ratio criterion, Basu's conclusions

are very similar to those of Oppenheimer ( l-984 ) and

Oppenheimer and Schlarbaum ( 1981 ) :

. if we ignore differential tax effects
regarding dividends and capital gaj-ns, the Itwo
lowestl P/E portfolios . earned about 4 L/ze"
and 2Z per annum . more than that implied by
their levels of risk, while the high P/E portfoli-
os earned 2 L/ze" to 3eo per annum less than that
implied by their 1evels of risk. Furthermore,
assuming normality, these differential returns are
statistically significant at the 0.05 level, or
higher. (Basu (L977), p" 668)

This strategy still provided significant advantages even

after allowance was made for taxes and transactions costs:

. portfollo reallocation could have earned re-
turns, after cost and after tax, amounting to 2Z
-3 L/ze" per annum more than the associated random
portfolios of equivalent risk. These incremental
returns are statistically significant at the 0.05
LeveL or higher. (ibid, p. 680)
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Goodman and Peavy ( 1983 ) obtained sj-milar results to

Basu's while at the same time controlling for more factors

that could influence security risk and, hence, return. In

aII, they controlled for three possíble sources of bias:

firm size, frequency of trading, and industry effect"

Stocks were consigned to portfolios on the basis of their

price-earning relative (PER) rather than their price-earning

ratio (P/EI. PER was defined as the ratio of an individual

firm's P/E-ratio to the mean for all firms in the same

industry. Stocks were grouped into quintiles on the basis

of their PERs and risk-adjusted excess returns (using

Treynor's method) !,tere computed for each of the five portfo-

lios constructed by this rankÍng scheme. Basically, their

findings q/ere consistent with Basu's:

. low PER stocks substantially outperformed
their high PER counterparts as well as the overall
sample. In fact, portfolio excess returns de-
clined smoothly as portfolio mean PER increased,
suggesting an inverse relation between portfolio
excess returns and portfolio average PER. (Goodman
and Peavy (1983), p. 63)

Stocks were shift.ed between the five portfolios as changes

j-n PERs warranted. Unfortunately, Do attempt was made to

adjust portfolios' excess returns for either taxes or

transactions costs. Although obtaining results consistent

with Basu's, Goodman and Peavy drew diametrically opposite

conclusions. \,/hile Basu (L977, p. 680) felt his results

pointed to inefficiencies in capital markets, Goodman and

Peavy felt it more like1y that "the CAPM is misspecified
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because of the omission of yet to be defined risk factors."

(p. 64l,

As should be evident by now, the above studies are not

simply testing the hypothesis of market efficiency but

rather are testing the much more complex "joint hypothesis

that (i) the asset pricing models employed . have

descriptive validity and (ii) security price behaviour is

consistent with the efficient market." (Basu (L977') , p. 680)

It is precisely because of this indeterminacy that Levy and

Lerman (1985) set themselves the task of:

. analyzing the performance of various P/E
portfolios within the Stochastic Dominance (SD)
framework. Unlike the CAPM, SD rules are theoret-
ically unimpeachable. They are known to be
universally valid for all investors in certain
well-defined risk preference classes, such as all
risk-averters or all rísk-averters with decreasj-ng
absolute risk-aversion. Therefore, by substj-tut-
ing SD analysis of P/E portfolio performance for
the CAPM analysis, we do away with the joint
hypothesis and concentrate on the simple nuII
hypothesis that security prices are consistent
with the efficient market hypothesis ' or , r€-
phrased, that low P/E stocks do not outperform
high P/E stocks. (PP. 3L-321

Employing stochastic domi-nance criteria, Levy and

Lerman discovered significant market inefficiencies of use

to certai-n classes of investors (particularly institutional

investors ) - but not the extreme inefficiencies described by

Basu:

An individual j-nvestor cannot enjoy the benefit of
the high performance of the low P/E stocks so long
as he has to pay substantial transaction costs.
DeaLers, brokers and large institutional investors
who have zero or very small transaction costs can
benefit from the investment in the low P/E group'
since without transaction costs or with suffi-
ciently low costs the low P/E portfolios
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definitely dominate other portfolios including
random buy-and-hold portfolios" (p" 37l'

Thus, their research leads them to the conclusion that the

market for securítj-es is not semi-strong form efficient, but

that the inefficiency is not sufficiently pronounced to

offer much comfort to the small investor.

The Low Pri-ce-SaLes Ratio Approach:

As an approach to investment selectÍon, Fisher's low

P/S ratio strategy hasn't been around long enough to have

been subjected to the degree of scrutiny enjoyed by such

approaches as the various low P/E strategies or the many

wondrous and complicated strategies put forth by technical

analysts (a11 in the face of a voluminous amount of research

showing that day-to-day price fluctuations are essentially
random in nature). Fisher (1984a) does present a number of

examples from the 1930s showing that many companies, if
selected on the basis of 1ow P/S ratios, subsequently did

better than many that would have been selected had a low P/E

criterion been employed instead. However, one wonders if
hindsight didn't play a part in the selection process.

Two recent articles by Kichen (1984a, L984b) examined

the performance of some companies with low P/S ratios but,

aqrain, Bo comparison was made with the resuLts of employing

other strategies. A recent artj-c1e by Fisher (1984b) also

attempts to put his theory to an empirical test. By taking
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the seven lowest and nine lowest stocks on the basis of both

P/E and P/S ratios from the list of stocks making up the Dow

Jones Industrial Average (DJIA), he found that the low P/S

strategy out performed the low P/E strategy for both portfo-
Iio sizes" l{hile the differences were quite large and,

hence, most likely statistically signlficant, no actual

statistical significance testing was done" Also, since the

DJIA only contaj-ns 30 companies in total it could be argued

that it does not represent the full universe of stocks

facing the investing public. There thus seems to be a need

to subject Fisher's approach to the same sort of scientific
scrutiny accorded many other investment approaches. This f
propose to do in the course of this study.

Three Strategies Outlined:

Bowen and Ganucheau claim (op. cit. p. 98) that thelr
selection strategy is based on the works of Graham (L973)

and Buffett (1982) so their approach is really a refinement

of some that we have already examined.

Bowen and Ganucheau have actually identified three

investment approaches in their book which they labe1 Philos-

ophies A, B, and C. In PhÍlosophy A (the least sophÍsticat-
ed of the three) they suggest buying stocks solely on the

basis of P/F, ratios. Philosophy B selects stocks on the

basis of l-ow P/E ratios as well as a number of additional
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filters that are employed in the selection process: " ( 1 )

low debt-to-equity ratio , (2) hiqh dividend yield, ( 3 )

strong current ratio , ( 4) no loss years in the past five
years, ( 5 ) earníngs growth of at least 7Z per year over the

past five years, ( 6 ) a Standard & Poor's quality rating on

the companies' (sic) of A or better, and (7') an

above-average return-on-equity over the past five years. "
(p. 104 )

These criteria or screening filters are very similar to

those reported on by Blustein (L977 ) as representing

Graham's thinking shortly before he died. Ten criteria were

proposed that can be employed in the business of stock

selection" However, not all turned out to be equally

necessary or effectíve in practj-ce:

The símplest way to use the criteria j-s
this: First, eliminate stocks that fail to meet
the acid test of financial soundness - a
debt-to-equity ratio of less than one" " Next,
choose companies that meet one or more of the most
important 'freward" criteria . low P/8,
high yieId, and dÍscount from current assets
being the best. Then buy a well-diversified
package of qualifying stocks (Blustej-n,
L977, pp. 43-44)

The first criterion can be seen as simply trying to pick

stocks possessing characteristj-cs of low risk. The purpose

of the other three criteria is to identify stocks with an

expectation of high returns. fn future, when I refer to

Bowen and Ganucheau's Philosophy B, I shall be using the

procedure recommended in Blustein as my operationalization

of it.
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A third approach, Phj-losophy C, calLs for a slightly

more detailed analysis of a company's financial statements"

However, thej-r discussion of it is such that it is very

difficult to develop an unequj-vocal operationalization of

it. Basically, though, their third approach seems to

involve two key elements or criteria for selecting stocks "

The first criterion screens stocks on the basi-s of their
returns:

The key to investment success is to buy stock in a
company whose return-on-equity remains in a high
range and to buy it at a price as close as possl--
ble to stockholders' equi-ty, i.€., book va1ue.
This results in buying a stock at a low P/E ratio.
(p. L23')

The second screening criterion, free cash flow, is
calculated by subtracting annual dividends and capital
spending from annual cash flow figures. Since these figures

could be misleading Íf calculated for only one year, they

should, therefore, be cumulated over a five to ten year

period (op. cit. p. l-16 ) :

. the free cash-flow figure, whether positive
or negative, can give a false signal. A company
that fails to maintaj-n its plant and has a
lower-than-needed capital spending program may
appear to have a positive free cash flow. Over
tÍme, a company that continually fails to meet its
capital requirements will eventually see its
profitability faII as plant and equipment deterio-
rate.

Contrarily, a company with a temporarily
negative free cash flow may not be all bad if the
reason is a current increase in capital spending
for expansion purposes. this points to the
j-mportance of viewing the fi-gures over several
years.

The investment strategy reconmended by Bowen and

Ganucheau is basically as follows:
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1" Invest in companies screened using their
Philosophy c"

2. If too few companies are selected with this
approach, use Philosophy e to select stocks.

3. If stock prices are such that too few are
selected using ( f ) and (2'l then invest the
remaining funds in good quality medium term ( 3 to
5 years) bonds.

4. Overall they recommend investing in about 20
stocks (i.e. about 5eo of assets invested in each
company) to obtain maximum benefits from diversificati-on.
This would mean, for example, that íf only 8
stocks lvere selected employing these screens,
then 60e" of ones assets should be invested in
bonds.

Fisher's approach represents a significant departure

from the two just considered in that he leaves companies

with negative P/E ratios (i.e., losses) open to considera-

tion. He focuses on company sales rather than earnings,

arguing that sales generate earnings and not vice versa.

Companies with low P/S ratios, it is maintained, are often

those that have consistently shown good sales and earnings

growth but are temporarily experiencing reorgainzational or

product development difficulties. Once the temporary

problems are resolved, a significant growth in sales can be

expected with a consequent rise in share prices. However,

as Kichen (1984a, p. 208) reminds us, companies on the verge

of bankruptcy almost invarÍably have low P/S ratios alsoi so

this screening device must be supplemented by additional

informatlon on the financial soundness and viability of the

company, just as with the low P/E approaches"

fn the next chapter I shall outlíne a study where f
propose to test the efficacy of Fisher's low P/S ratj-o
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approach and a simplified version of Bowen and Ganucheau's

strategy and compare them with the results of usi-ng Graham's

latest thinking (as reported by Blustein, 1977 ) as a basis

for portfolio construction. operationalj-zatÍons of aLl

three approaches will be presented along with a discussion

of statistical tests to compare the results of employing the

three sets of criterÍa. The universe of stocks from which

securites are to be selected is those contained in the

Financial Post Corporate Data Base which contains the

majority of companies making up the TSE 300 Index as well as

a number of other companies that have consístently attracted

investor attention over the years, some 470 stocks in all.
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DESIGN OF THE STUDY

In this study I propose to test the semi-strong market

efficiency hypothesis by examining the efficacy of three

stock selection strategies: Graham's most recent formula-

tion as reported by Blustein (L977), a simplified version of

Bowen and Ganucheau's strategy, and Fisher's low P/S ratio

approach. Stocks will be selected from among those included

in the Financial Post Corporate Data Base. The performance

of the portfolios constructed for this study will be tested

relative to each other and relative to the market by means

of Jensen's and Sharpe's indices.

It must also be borne in mind that, while practitioners

of all three approaches would factor non-quantitatíve

considerations such as quality of management, nature of a

companyrs competitors, etc. into any decision to purchase a

company's stock, j-n order to use an existing data base to

conduct the type of study here under consideration, it is

necessary to employ an unequivocal, numerical

operationalization of each approach, all the while being

mindful that some injustice to each approach might thereby

be committed.



31

Selection Strateqies:

portfolios will be constructed effective the end of

January, L980 using an assumed starting wealth of $100,000

for each portfolío. Each portfolio will contain precisely

20 stocks purchased initially in equal dollar amounts of

$5,000. The number 20 has been chosen for portfolio size

because Brealey (l-983, pP. i-11-11-3 ) has shown that, oB

average, 932 of diversifiable risk can be eliminated by

hold.ing portf oli-os containing only 20 stocks. Thereaf ter,

risk drops off slowly with additional increases in portfolio

size. Also, the number 20 makes it feasible to monitor and

revi-ew a portf olio on a regular basis.

portfolíos based on the low P/E approaches (í.e., Bowen

and Ganucheau's and Graham's) will be constructed from the

60 stocks having the lowest (but stil1 posi-tive) P/E ratios

of those contained in the Financial Post Corporate Data

Base. It should be noted that even though this data base

contains information on approximately 470 companies, we are

not necessarily examining stocks from the first octile of

P/E ratios because those companies v¡ith negative P/E ratios

(i.e. those companies recording losses) have been excluded

for purposes of studying the two low P/E ratio approaches.

We are initially examining 60 stocks because both of these

approaches employ a secondary Screening device in addition

to the primary one of a low P/E ratio. This will not be

necessary with Fisher's approach since, âs we will see



subsequently, his approach can be

of one number, ârr adjusted price

fore, wê can select all 20 shares

operationalized in terms

sales ratio, and, there-

of interest in one pass of

the data base.

The fírst selection strategy to be employed, based on

the work of Graham, requires that the 20 stocks with the

lowest P/E ratios be selected, provided long term debt is

less than equity. An equal amount of money ($5,000) will be

invested in the companies so selected. Should there not be

20 companies satisfying these two condj-tions, then the

remainder of the portfolio will be made up of those compa-

nies having the lowest ratio of long term debt to equity

that exceeds I (again, selected form amongst those 60

companies with the lowest P/E ratio).

The second selection strategy, based on the work of

Bowen and Ganucheau, requires that the 20 stocks with the

lowest P/E ratios be selected so long as cumulative free

cash flow (= cash flow - dividend payments - capital expen-

ditures) for the most recent five year period is positive.

If there are not 20 stocks satisfying these conditions, then

the remainder wi-II be selected on the basÍs of those having

the lowest negative cumulative free cash flow expressed as a

percentage of equity.

fn a recent article, Fisher and Brill (1985) outlined

the numerical criterion to be employed in selecting stocks

according to the low P/S approach. The stocks to be

5¿
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selected are those scoring lowest on the following adjusted

price-sa1es ratio:
(P/S)+X

where:

X = ADJ = (EQUITY/ASSETS + CR/41 if ADJ > 1

otherwise x = ADJ3 if ADJ < 1 and. cR is the company's

current ratio.

Their criteríon is based on the following line of

reasonj-ng (pp. , LL-LZ) :

Industrial companies are usually believed healthy
with current ratios of about two to one. . Thus
when you divide a healthy company's current ratio
by four, yoü would get a figure close to 0.5.

Also, according to these authors, "when you divide share-

holders' equity by total assets for a healthy company, you

again get a number that is about 0.5." (p. Lzl Thus if

these two factors are added together they should total about

l-.0 or higher for a healthy company. The adjustment factor

is cubed if less than one "to penalíze companies with poor

balance sheets.'r (p. L2') Thus, companies with low P/S

ratios and strong balance sheets would tend to get selected

while those wíth weak balance sheets would tend to be

excluded if this adjusted prÍce-sales ratio were used.

The portfolios thus constructed will be reviewed

annually by re-employing the above criteria. Stocks that no

longer satisfy the relevant criteria will be dropped (or

'rsoldr' ) f rom the portf olio and new ones that do satisfy the

criteria will be added (i.e. 'rpurchased").
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Performance of these three portfolios, as well as being

compared with each other, will be compared with a strategy

of constructíng a portfotÍo of those stocks making up the

TSE 300 Index in the same proportions as they enter into

that index. The TSE Tota1 Return Index will be utilized for

comparison purposes as it takes into account the effects of

dividends as well as share price changes.

Performance Measures:

one of the most commonly employed tests (e.9., cf.

Oppenheimer and Schlarbaum, 1981) of portfolio performance

is based on the security characterj-stic line discussed in

the last chapter:

Rpt - Rrt = op * ßn(**a - RFt)

To estimate this equation, monthly data on portfolio returns

(Rn¡), market returns (RMt), and returns on a risk-free

asset (Rfa) are required. If capital markets are

semi-strong form efficient, then E(on) = 0. Thus, the

hypothesis to test becomes:

HOr op S 0 with HA, op > 0

The desired statistical analysis would require that the

parameters o* and 9* be fírst estimated by lj-near regression-tJP

techniques and then the hypothesis concerning op would be

tested using Studentrs t-test. Tf HO were rejected, then it

would have to be concluded that the portfolio's excess
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returns over the market were likely due to other than chance

factors "

Although both Treynor's and Sharpes's j-ndices, based

respectively on the security market líne and the capital

market line, have been employed extensively in studies of

portfolio performance, rarely have any tests of statistical

significance been done to determine whether observed perfor-

mance differences were real or merely apparent. this

d.eficiency in many early studies is due to the fact that,

until relatively recently (cf. Jobson and Korkie, 1981), the

sampling distributions of these two indices were unknown.

Jobson and Korkie (f981) examine both the theoretical-

and the practical (via Monte Carlo simulation) distribution-

al properties of the Sharpe and Treynor indi-ces- They

conclude that the Treynor j-ndex is too sensitive to sampling

errors in estimating the correlation between portfolio and

market performance to be of any practicaL utility. However,

they do conclude that a transformed difference of Sharpe

performance indices has practica] utility for performance

comparison testing. They recommend that the following

hypothesis for two portfolios, sâY P and q, bê tested:

HOt =hpq = =qtp - =ptq = 0

sn and sq are the sample standard deviations and rn

q are the sample means of the two series (Rpt - R¡'t)

and (Rqt - Rrt) resPectivelY.

Now, the transformed difference Sh-- is biased since:pq

where

and r

E(shpq) = (onun - onun)(1 -L/(4T) + L/(32T ))
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where T is the sample size or number of time periods

(months) for which the portfolio is observed. However, =nnn

is asyrnptotícally normally distributed with variance given

by:

o - lL/TJlzo$ort- 2ononopq + åu¡o¿ + àv'no'n

- åunun("ån + oio&)/(onon)J

Tf sample values are substituted for the o's and 1r's ' then

the hypothesis HO: Shnn = 0 can be tested by means of the

following test statistic:

z = Slnnn/ J6

which happens to be distributed N(0,1).

In the next chapter I shall discuss the construction of

the three portfolios dj-scussed in this chapter and analyze

their performance by employing statistical tests on both the

Jensen and Sharpe indices.
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RESULTS & CONCLUSIONS

The portfolios constructed according to the three sets

of criteria (Graham's, Bowen & Ganuchealr's, and Fisher's)

outlined in Chapter 2 were analyzed using SAS (Statistical

Analysis System). The log of the computer program that
performed the analysis for this study is included in Appen-

dix A while the output of the program is found Ín Appendix

B. The computer log has been reproduced exactly while some

rearrangement of the output from the program was found

necessary. Numbers found to the right of the table titles

are the page numbers produced by the system and referred to

Ín the SAS 1og. However, some tables were combined while

others were split to provide more reasonable page margins.

Where this has occurred should be obvious from an examina-

tion of the table numbers.

Portfolio Members:

The year by year composition of the three sets of

portfolios constructed from the Financial Post Corporate

Data Base 1s listed on pages lL2-L20, Appendix B. A careful

examination of these pages indicates that each of the three

investment approaches do indeed differ from the other two in
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that they all include stocks that would be rejected by the

others as unfit for consideration. In each of the six
years, FCFR ( S-year cumulative free cash flow expressed as a
percent of equity) is negative for anlnvhere from one to four

companies. These stocks, whJ-1e selected by Graham's ap-

proach, would be rejected employing our interpretatlon of

Bowen & Ganucheaurs approach. If we examine the yearly

composition of the portfolio constructed along Bo\^/en &

Ganucheaurs lines we find that, in five out of six years,

KRAT (ratio of long term debt to equity) is greater than one

for at least one company. Obviously these companies would

have been rejected by any approach employing our version of

Grahamrs criteria.

When we examine the composition of the portfolios
constructed using Fisher's adjusted price-sales ratio we

find that each year an1'urhere from two to seven companies

have a negative FCFR and would therefore be rejected on the

B & G approach. AIso, in four of the six years, stocks with
negative price-earnings ratios have been selected. They

would have been rejected by both the other investment

approaches we are studying. It should also be noted that
some companies with extremely high PE ratíos ( in one in-
stance as high as 81.25) are j-ncluded in some of the years.

These values are much higher than any of the pE values for
stocks picked by the other two approaches (which never

exceed 6.6 ) .
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Since the decision to study Fisherrs approach to

investing was made after the data was collected for the two

1ow PE approaches to investing, it is impossible to say how

many stocks v¡ere selected by these two methods that would

have been obviously eliminated by employing Fisher's crite-

rion. However, in any event it does seem that, of the three

approaches, Graham's and Bowen & Ganucheau's are the most

similar in terms of the companies that they would consider

desirable investment candidates. ft should also be noted

that while it was conceived that 20 stocks would be pur-

chased annually, hel-d for one year, and then 'rsoldrr at year

end to purchase 20 new stocks, in practice there is qulte a

"carry-over" from year to year in terms of the companies

making up the portfolios. While we have not explÍcitly

considered taxes and transactions costs (i.e., brokers'

fees) in this study, in real life situation this would have

the effect of reducing brokers' fees and capital gains taxes

that would have to be paid.

Exploratory Data Analysis:

The SAS procedure PROC UNIVARIATE was performed on the

monthly returns of each of the three portfolios, the return

on the TSE 300 Total Return Index, and the monthly rates for

91-Day Treasury Bi1ls. This procedure provides relatively
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complete descriptive stati-stics and examines the distribu-

tional properties of any variable"

Three graphical techniques are used by this procedure

to display the dÍstribution of a variable. The

stem-and-leaf plot is just a modified histoqram of the data.

box plot isAccording to the SAS User's Guide: Basics, the

to be interpreted as follows:

The bottom and top edges of the box are located at
the sample 25th and 75th percentiles. The center
horizontal line is drawn at the sample median and
the central plus si-gn (+) is at the sample mean. .

The central vertical lines, calIed "whiskers'r,
extend from the box as far as the data extend, to
a distance of at most 1.5 interquartile ranges.
(pp. 1187-1188)

The manual goes on the explain the normal probability plot

as f oll-ows:

The thÍrd plot, normal probability plot, Ís a
quantile-quantile plot of the data. The empirical
quantiles are plotted against the quantiles of a
standard normal distribution. Asterisks (*) mark
the data values. . The plus signs (+) provi-de
a reference straight line that is drawn using the
sample mean and standard devlation. If the data
are from a normal distribution, they should tend
to fall along the reference line. (p. 1188)

In add.ition to provid.ing three graphical depictions of

a variable, PROC UNIVARIATE calculates several standard

statistics for studying the shape of the distribution and

for testing the hypothesis that the mean of the distrÍbution
is zero. Such standard parameters as mean, median, mode,

standard deviation, skewness, and kurtosis are supplied"

Also, a signed rank statistic is provided for testing the

hypothesis that the population mean is 0 and Kolmogorov's D

is cal-culated to test the hypotheses that each of the
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variables are normally distributed. The results of these

analyses are to be found on pages L25,130, l-35, 138, and

I4l of Appendix B" Several conclusions regarding the

distributions of RA, RB, RC, RM, and R,' are readily appar-

ent. The p-values associated with tests of the hypotheses

of a zero mean and a normally distributed variable are

reproduced below in Table 3. i-:

Tests

Variable

R._A

t:
äH

Table 3.1

for Zero Mean and

Mean=0
(Student's t)

p = .0006
p = .0008
p = .0001
p = -L44
p = .0001

Normality

Normally Distributed
(Kolmogorov's D)

p > .15
p > .15
p > .15
p > .15
p < .01-

Thus it can be readily seen that, with the exception of RM,

we must conclude that al1 vari-ables differ significantly
from zero and that, except in the case of RF, we cannot

reject the hypothesis that each variable is normally dis-
tributed.

Descriptive information on the relationships between

the returns on each of the three portfolios, the return on

the ilmarket'r, and the return on 91-Day lreasury Bills was

obtained using the SAS procedure PROC CORR which calculates

both the covariances and correlations between all possible

pairs of variables. The results are to be found on page

L44, Appendix B. ft can be seen that all the variables are
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significantly inter-correlated but that, while the returns

on each of the three portfolios and the "market" are posi-

tively related, the return on 91-Day Treasury Bi1ls is

negatively correlated with all the other returns.

Performance Testing Using Sharpe's Index:

In the last chapter we saw that Jobson and Korkie

(1981) recommend that the foll-owing hypothesis for two

portfolios, say p and q, b€ tested:

HOr thpq = =qtp - =ptq = 0

where s- and s- are the sample standard deviations and r--p *"- -q --- ---"5-- p

and rn are the sample means of the two series (Rpt - Rrt)

and (Rqt - R,'t) respectively. This hypothesis is testing

whether or not two portfolios p and q differ significantly

in performance in terms of their risk-adjusted rates of

return. In this section we shall look at the results of

comparing the three portfolios we have constructed with each

other and with the market (i.e., with returns on our market

index, the TSE 300 Total Return Index) "

In the last chapter we also saw that =hnn is

asymptotically normally distributed with variance given by:

@ = lL/rllzoþo|- 2ononopq + åu;o¿ + åu¿ofi

- 
lt, il

'*púq("ån 
* 

"å"å)/(onon) i
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If sample values are substituted for the o's and U's , then

the hypothesis HO, =hpq = 0 can be tested by means of the

following test statistic:

z - sln__/J6pq'

which happens to be distributed N(0,1)"

This test statístic, z , was calculated for all possible

pairs of portfolios (where the "market" is considered to be

one of the portfolios being compared). The results of this

analysis are reported on page L46, Appendix B" They are

reproduced below in Table 3.2.

Table 3.2

Test Statistics Using Sharpe's Index

Comparison Sh-- @ zpq

A with B 0.4720 0.5332L 0.64632
A with C -0.93i-0 2.22957 -0.62349

6.09665 2.65689
2 -0987L -0.90868

A with M 6 .5602
B with C -L.3L64
B with M
C wÍth M

5.8960
6 .6677

5.40497
5 .829 43

2 .53607
2.7 6L62

p

> .51
> .52
< .008
> .36
< . 011_
< .006

* approximate probability values for two-tailed
test of the null hypothesis

A - Graham's portfolio
B = Bowen & Ganucheaurs portfolio
C = Fisher's portfolio
M = TSE 300 Total Return Index

A number of conclusions readily follow from the data Ín

Table 3.2" Where each of the three investment approaches

are compared with the "market", the null hypothesj-s must be

rejected. This would seem to imply that, contrary to the

tenets of Modern Portfolio Theory, financial markets do
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indeed display some forms of inefficiency. However, when

the three j-nvestment approaches are compared with each other

we must accept the nuLl hypothesis and conclude that there

is no significant difference between the investment ap-

proaches of Graham, Bowen & Ganucheau, and Fisher in terms

of the returns one is 1ike1y to realize. Thus, in practical
terms it is possible to conclude that there are strategÍes

that wíll I'beatrr the market but that of the three approaches

studied here there is little to choose between them, except

perhaps on practical grounds. Since Graham's approach

involves the least calculation of the three and utilizes
more readily available information, it would seem that his

approach is the most practical to use.

Performance Testing Using Jensen's Index:

The statistj-cal tests of our three selection strategies
r^/ere done employingr Jensen's alpha. An equation was fitted
to the two time series Rpt - Rrt and R*a - Rrt by least
square linear regression where p stands for any of the three

investment approaches under investigation. If the strategy

being tested has a regressj-on equatj-on where the vertical-

intercept (or alpha) is significantly greater than 0, then

we would have to conclude that the selection method was able

to pick a portfolio of stocks that earned an above average

rate of return. The results of the regression analysis for
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each of the three approaches can be found on pages I47-I52,

Appendix B. The regression equations that resulted are

reproduced below. The subscripts A, B, and C stand for

Graham's, Bowen & Ganucheauts, and Fisher's approaches

respectively" The two estimated coefficíents in each

equatíon are Jensen's alpha and the portfolio's beta respec-

tively. The number in parentheses below each estimated

parameter is the Student's t statistic for testing the nuII

hypothesj,s that the correspondi-ng estimated value is in fact

0. As can be seen all estimated alphas and betas for each

of the three approaches are significantly different from 0.

Resurrs "t iSil:=3i3,' Analysis

R- - R- = 1.1?1. + ..qqqJ|u - Rr)A t (.0057) (.oool-)t'

Re - RF =.1:919. + ..!lqJ|'r - Rr)p ' (.0086) (.0001)'

An examínation of these equations indicates that once

again we can conclude that each of the three investment

approaches earns above average rates of return. Another

interesting point is that each portfolio has a beta well

under 1, indicating that these portfolÍos have relatively

Low risk ( a beta of l- indicates a level of risk equivalent

to that of the market as a whole). This seems to run

counter to the conventional wi-sdom that above average

Rc - RF =.1:119. + ,.217JTru - Rr)v ' (.0034) (.0001)^



returns can be obtained only

risks.

by under taking above average

Conclusions:

On the basis of the analysis done here we would have to

conclude that those researchers who malntain that capital

markets do not exhibit semi-strong form efficiency seem to

be on the right track. While most of the research done to

date seems to have employed Jensen's alpha for significance

testing, we got the same results using both Jensen's alpha

and Jobson and Korkie's formuLation of Sharpers index.

Further, while much of the literature has focussed on low PE

selection strategies, we found that employing Fisher's,

until now untested, iow price-sales ratio approach to

investing also produced above-average returns.

However, a few caveats must be kept in mind in inter-
preting the results of this study. A more realistic study

would have taken full account of the tax implications of all

four investment strategies (where purchasing and holding

shares in some market-i-ndex fund is now considered to be one

of the possible investment strategies ) . AIso the costs of

conducting the research to use one of the three active
j-nvestment strategies analyzed in this study should also be

taken into consideration. Since the returns realized on the

three portfolios were so much in excess of the gains on the

46
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TSE 300 Total Return Index, it is unlikely that the gains to

be realized would be totally nullified by considering the

additional costs " It must also be kept in mind that taxes

likewise have to be paid on any passively held index fund

and with the promised capital gains tax exemption in the

Federal Budget of 1985 the tax penalty for a more active

investment strategy is reduced considerably ( at least as

long as the $500,000 capital gains limit has not yet been

reached).

Two other limitations inherent in a study of this

nature must also be considered. The study was conducted on

data from the 1980-1985 period. Market relations may be

such that these same strategies might not perform equally

well under some other set of market and economic conditi-ons.

Fina11y, this study relied on the d.ata stored in an histori-

caI data base. The data extracted from the Financial Post

Corporate Data Base effective a given data might not have

been nearly as readily available had an attempt been made to

implement these strategies on an ongoing basis starting in

January of 1980. This is most assuredly true since the

dates attached to the data in this data base are the histor-

ical dates to which it applies and not the dates when the

Financj-al Post Corporation first acquired the information

and most certainly not the dates when they were entered into

the data base by clerical staff.

A flnal qualification concerns the nature of the market

index or proxy itself" Recently the Toronto Stock Exchange
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changed the compani-es making up the TSE 300 Composite Index"

A number of resource-based companies were dropped from the

index and replaced with service and "high tech" companies"

Since we have just recently gone through a period where many

economic observers feel structural changes are occurring in

industrialized economi-es where resource and other basic

industries will figure less prominently in the future, it is
quite possible that the index we have been using does not

adequately represent the whole universe of stocks actually

available to the investor. A more representative index

might have performed better with the corollary that our

three stock selection strategies might not have displayed

quite as strong a performance as they seemed to in this

study.

Directions for Further Study:

As is always the case, Ít seems that a study of this

nature raises more questions than it settles. As was

indicated in the concluding section, âD attempt could be

made to generalize the results of this study by considering

other historical periods. The study could be made more

reaListic by attempting to take full account of all the

costs associated with each of the investment approaches. It

must be kept in mind, though, âDy investment approach must

be compared to some other method of handling ones finances
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and this approach too wilr undoubtedly have cost associated

wíth it"

During the conduct of this study it became very appar-

ent that further research of a theoreticar nature must be

done. Many of the classic articles in the field study

market returns and compare the performance of both invest-
ment approaches and portfolio managers without doing any

significance testi-ng whatsoever. A number of earlier
studies do perform tests on Jensenrs atpha and some studies

have employed stochastic domi-nance criteria. part of the

probrem is that the dlstributional properties of many of the

performance indices are inadequately known. Another glaring
inadequacy relates to the way in which average returns are

computed. We have been working with arithmetic means of

monthly returns in this study because arr of the available
models do likewise. However, sÍnce we are working in a

world characterlzed by compound interest and compound growth

when we are discussi-ng investment returns it wourd seen much

more relevant to work with geometric means of returns rather
then arithmetic means. Unfortunately, theory has not been

developed to adequateJ-y handle this. (ff we lr/ere to calcu-

late annual geometric mean rates of return we would get

27.0%, 25.32, and 27.9e" for Grahamrs, Bowen & Ganucheau's,

and Fisherrs approaches respectively; but, âs mentioned,

there is no way currently of doing hypothesis testing
concerning the equality of these means. )
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Another interesting possibility would be to do a

feasibility study of completely automating one or more of

the investment approaches examined in this study. We have

deviated from the approach recommended by the proponents of

our three strategies in that we have totally ignored quali-

tatíve factors in making our investment selections. Since

we were working with historical data this of course was

necessary since to do otherwise would have been attempting

to judge management and other corporate factors in a situa-

tion where the outcome was already known. However, to take

into consideration these qualitative factors in making

investment decisions has quite definite time and cost

implicatj-ons. with current advances in computer and data

base technology it should be possible to set up an automated

investment selection and management system. Even if the

returns were less than with an approach that examined a

Iarge number of non-quantitative factors, the costs of

managing a portfolio in this manner should be most decidedly

less.



APPENDIX A

COMPUTER PROGRAIVI & LOG
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This appendix contains the computer program written

using SAS to perform the analysis on the three portfolios

constructed for this study. The results produced by this

proqram are to be found in Appendix B. the page numbers

referred. to throughout the SAS log are not the page numbers

found. at the tops of the pages in Appendix B but are rather

the numbers appearing beside the table headings.
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1 S A S L O G OS SAS 82.4 VS2IMVS JOB MAYER STEP GO

PROC 2I;46 TUESDAY, MARCH 18, 1986
ÑoTs: THE JoB MAYER HAS BEEN RUN UNDER RELEASE 82,4 OF SAS AT THE UNIVERSITY OF

¡l¡ñiio¡Ã rczzqølllj. NorE: cpurD vERSroN = 82 SERTAL = 000103 MoDEL = 0580.
NOTE: SAS OPTIONS SPECIFIED ARE: SORT=4

1 OPTIONS ERRORS=O LS=65;
!<

REA-DS IN TSE INDICES AND TREASURY BILL RATES

BLACK;
YEAR MONTH TSE1 TSE2 Rl R2;),

ING ANNUAL TO MONTHLY RETURNS ;
11.LLt

E
t
T

DSNA-I'ÍE=NMAYER. DATA. TSE,
UNIT=DISK. VOL=SER=USERO5, DISP=SHR,
DCB= ( BLKS IZE=80, LRECL=80, RECFM=FB )

NOTE: 73 LINES WERE READ FROM INFILE BLACK.
ñor¡: DATA sET woRK.TSE HAS 73 oBSERvATToNS AND 8 vARTABLES. 280
OBS/TRK
NOTE: THE DATA STATEMENT USED 0.06 SECONDS AND 340K.

THIS SECTION READS IN DATA ON SHARES TO BE ANALYZED
EMPLOYING FISHERI S LOI,I PRICE-SALES STRATEGTY

t

INFILE BLACK ÏS:

DATA FlA;
INFILE BROI,IN 0BS=20:
rNpuT NAI'ÍE $ 1-31 SilfBL $ 32-34 PR 42-48 PSADJ 52-57

sps 68-75 EQTY 77-84 CR 87-93 SHR 95-102 EPS1

PE 113-120 YREND $ r23-r32;

2
3
4
5
6
7
8
9
10
11
t2
13
I4
15
I6
I7
18
19

NOTE:

,
DATA TSE;

INFTLE
INPUT

Wf=TS
RF=R1T CONVER
RF=RF

)'<

20
2t
22
ASSET 59-66

23
104-111
24

NOTE: INFfLE BROI^JN IS :
DSNA-I'IE=NMAYER. FISHER. DATA 'UNIT=DISK, VOL=SER=USER04' DIS P=SHR,
DCB=( BLKSTZE=2556, LRECL=142, RECFM=FB )

NOTE: 20 LINES WERE READ FROM INFILE BROWN.
NOTE: DATA SET WORK.FIA HAS 20 OBSERVATIONS AND 12 VAR]ABLES. i58

OBS/TRK
NOTE: THE DATA STATEMENT USED 0.04 SECONDS AND 340K.

25 DATA FlB;
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2 SAS
26
27
28
29
30
31
32
33
34
35
36
37
IV4 -DIV5 -
38

L O G OS SAS 82.4 VS2IMVS JOB MAYER
2L;46 TUESDAY, MARCH 18' 1986

ARRAY CASH (I) CASHI-CASHS;
ARRAY DIV (I) DIV1-DIV5;
ARRAY CAPT (I) CAPTI-CAPTS;
INFILE BROWN FIRSTOBS=21 0BS=40;
rñÞúi-svnn2 g-i-¡ Gio (c¡sttt-cASHs) (7.0 +l).-G5i-(DrVr:nfv5) (7.0 +t ) Gez (cnprt-cAPrs) 0.0 +1);
DO OVER CASH;

fF CASH=. THEN CASH=O;
IF DIV=. THEN DIV=0;
IF CAPT=. THEN CAPT=O;

END;
FCF=CASH 1+CASHZ+CASH3+CASH4+CASH5 -DIVt -DIV2 -DIV3 -D

CAPTl - CAPTZ -CAPT3 -CAPT4 -CAPT5 ;

NOTE: INFILE BROTIN IS:
DSNAI"IE=NIIAYER . FISHER. DATA,
UNf T=Df SK, VOL=SER=USERO4, Df SP=SIIR,
DCB= ( BLKS IZE=2556 , LRECL=L4Z , RECFM=FB )

NOTE: 20 LINES IdERE READ FROM INtr'ILE BROWN.
NOTE: DATA SET WORK.FIB HAS 20 OBSERVATIONS AND 18 VARIABLES. 133

OBS/TRK
NOTE: THE DATA STATEMENT USED 0.05 SECONDS AND 340K.

39 DATA FlC;
40 INFILE BROWN FIRSTOBS=4I 0BS=60i41 rñÞúi syMB3 $ i-3 G10 (pr-PLz) (q.3 +l);
NOTE: INFILE BROWN IS:

DSNAIIE=NMAYER. FISHER. DATA 'UNIT=DISK, VOL=SER=USERO4, Df SP=SHR,
DCB=( BLKSIZE=2556, LRECL= 142 , RECFM=FB )

NOTE: 20 LINES WERE READ FROM INFILE BROWN.
NOTE: DATA SET WORK.FIC HAS 20 OBSERVATIoNS AND 13 VARIABLES. 185

OBS/TRK
NOTE: THE DATA STATEMENT USED 0.03 SECONDS AND 340K.

DATA FlD:
ARRAY DP (r) Opt-DP4¡
INFILE BROWN FIRST0BS=61 0BS=80;
INPUT NA.Ì'ÍE2 $ 1-30 SYMB4 fi 32-34 SPLDT $ 44-49 NEW 5

oLD 77 DPl 88*93 DPz 100-105 DP3 172-rr7 DPA L

DO OVER DP;
fF DP=. THEN DP=0;

END¡

4?
43
44
45
9-62
l+6
24-129 i
47
48
49

NOTE: INFILE BROWN IS:
DSNAI"{E=NMAYER . FI SHER . DATA,
UNIT=DISK, VOL=SER=USER04, Df SP=SHR,
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3 SAS LOG OSSAS82.4 VS2IMVSJOBMAYER
21246 TUESDAY, MARCH 18' 1986

DCB=( BLKS IZE=2556, LRECL=1 42 , RECFM=FB )
NOTE: 20 LINES I^JERE READ FROM INFILE BROI^JN.
ñoie: DnrR Snr woRK.FID HAS 20 oBSERVATIoNS AND 10 VARIABLES. I92

OBS/TRK
NOTE: THE DATA STATEI"ÍENT USED O.04 SECONDS AND 340K.

50
51
52

DATA Fl;
MERGE FlA FlB FlC FlD;

FCFR=FCF/EQTY;

DO OVER CASH;
IF CASH=. THEN CASH=O;
IF DIV=. THEN DIV=O;
fF CAPT=. THEN CAPT=O;

END;
FCF=CASH1 +CASH2+CASH3+CASH4+CASH5 - DIVl - DIVz -DIV3 -D

NOTE: DATA SET I/ORK.FI HAS 20 oBSERVATIoNS AND 53 VARIABLES. 42 O

BS/TRK
NOTE: THE DATA STATEMENT USED 0.05 SECONDS AND 408K.

53 DATA F2A;
54 INFILE BROt'lN FfRSTOBS=81 0BS=100;
5s rNpur NAI'IE g 1-31 sYMBI $ 32-34 PR 42-48 PSADJ 52-57
ASSET 59-66

56 SPS 68-75 EQTY 77-84 CR 87-93 SHR 95-102 EPS1
104-111
57 PE 113-120 YREND $ 123-132;

NOTE: INFILE BROWN TS:
DSNAIÍE=NMAYER. FISHER . DATA,
UNIT=Df SK. VOL=SER=USERO 4, DISP=SFIR,
DCB= ( BLKS TZE__2556, LRECL= 1 4 2 , REC FM=FB )

NOTE: 20 LINES WERE READ FROM INFILE BROWN.
ñÕin: D¡,rn Snt woRK.FzA HAS 20 oBSERVATIoNS AND 12 VARIABLES. 158

OBS/TRK
NOTE: THE DATA STATEMENT USED 0.04 SECONDS AND 340K.

58
59
60
61
62
63
64
.0 +1);
65
66
67
68
69
70
IV4-DIV5-
7I

DATA F2B:
ARRAY Ó¿.Sg (I) CASHI-CASH5;
ARRAY DIV (I) DIV1-DIV5;
ARRAY CAPT (I) CAPTI-CAPTS;
INFILE BROI^IN FIRSTOBS=IO1 0BS=120 ;
INPUT SYMBz $ 1-3 GlO (CASH1-CASH5) (7.0 +1)

G5i-(oÍvi-DrÙs) (2.0 + 1) Ge2 (c¡,prt-cAPrs) (7

CAPTl -CAPT2 - CAPT3 -CAPT4 - CAPT5 ;

NOTE: INFILE BROWN TS:
DSNAIIE=NMAYER. FISHER. DATA,
UNIT=DISK, VOL=SER=USERO4 , DISP=SHR 

'DCB=( BLKSIZE=Z556 , LRECL=I42 ,RECFM=FB )
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4 SAS LOG OSSAS82.4 VSZIMVSJOBMAYER
2l 46 TUESDAY, MARCH 18, 1986

NOTE: 20 LINES WERE READ FROM INFILE BROt'lN.
ñÕTEi D¡.rÃ snt woRK.F2B HAS 20 oBSERVATIoNS AND 18 vARIABLES. 133

OBS/TRK
NOTE': THE DATA STATEMENT USED 0.05 SECONDS AND 340K.

72 DATA F2C;
73 INFILE BROWN FIRSToBS=!21 0BS=l{0;i4 rñpúi sv¡.rs¡ $ l-3 G10 (pl-p12) (s:3 +t);
NOTE: INFILE BROWN IS:

DSNAIIE=NMAYER. FI SHER. DATA,
UNIT=DISK, VOL=SER=USERO4, DISP=SHR,
DCB=( BLKSTZE=2556, LRECL= 1 42 , RECFM=FB )

NOTE: 20 LINES I,JERE READ FROM INFILE BRO[,IN.
ñÕint Dnr¡, snr wORK.FzC HAS 20 oBSERVATIoNS AND t3 VARIABLES. 185

OBS/TRK
NOTE: THE DATA STATEMENT USED 0.04 SECONDS AND 340K.

75
76
77
78
9-62
79
24-r29;
80
81
82

DATA F2D:
ARRAY ÚP (I) DP1-DP4;
INFILE BROWN FIRSTOBS=l4l 085=160;
rNPUT NAl"fE2 $ 1-30 SYMB4 $ 32-34 SPLDT ç 44-49 NEI^I 5

oLD 77 DPl 88-93 DP2 100-105 DP3 rr2-lr7 DP4 I

DO OVER DP;
IF DP=. THEN DP=O;

END;

NOTE: INFTLE BROt'lN f S :
DSNA-l'fE=NllAYER . FISHER . DATA,
UNIT=DI SK, VOL=SER=USERO4' DIS P=SHR,
DCB=( BLKS TZE=2556, LRECL=1 42 , RECFM=FB )

NOTE: 20 LINES I,JERE READ FROM INFILE BROWN.
ñOt¡: DATA SET wORK.FZD HAS 20 oBSERVATIoNS AND 10 VARIABLES. I92

OBS/TRK
NOTE: THE DATA STATEMENT USED 0.04 SECOMDS AND 340K.

83 DATA F2;
84 MERGE FzA FzB FZC F2D;
85 FCFR=FCF/EQTY;

NOTE: DATA SET WORK.Fz HAS 20 OBSERVATIONS AND 53 VARIABLES. 42 O

BS/TRK
NOTE: THE DATA STATEMENT USED 0.05 SECONDS AND 408K.

86 DATA F3A;
87 INFILE BROWN FIRSTOBS=161 0BS=180;ga Í¡¡pur NAHE $ 1-31 SYMBL $ 32-34 PR 42-48 PSADJ s2-57
ASSET 59-66

89 SPS 68-75 EQTY 77-84 CR 87-93 SHR 95-102 EPS1
104-111
90 PE 113-120 YREND $ 123-L32;
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S A S L O G OS SAS 82.4 VSZIMVS JOB MAYER
2I:46 TUESDAY, MARCH 18' 1986

NOTE: INTILE BROWN IS:
DSNAIIE=NMAYER. FISHER. DATA 'UNIT=DISK, VOL=SER=USERO4 , DISP=SHR 'DCB=( BLKSÍZE=2556 , LRECL=1 42 , RECFM=FB )

NOTE: 20 LINES WERE READ FROM INFILE BROWN.
NOTE: DATA SET WORK.F3A HAS 20 OBSERVATIONS

OBS/TRK
NOTE: THE DATA STATEMENT USED O.O4 SECONDS

AND 12 VARIABLES. i58

AND 340K.

91
92
93
94
95
96
97
. o +1);
98
99
100
101
r02
103
IV4 -DIV5 -
104

DATA F3B:
ARRAY CASH (I) CASHi.CASHS;
ARRAY DIV (I) DIVI-DIVS;
ARRAY CAPT (I) CAPTI-CAPTS¡
INFILE BROt^lN FfRSTOBS=181 OBS=200;.
rNpur SYMB2 $ 1-3 G10 (CASHl-cASl5) \7,q_tll __-

õ5i"(nÍvi-õrVS) (i.0 + il-es2 (cnprt-cAPrs) (7

DO OVER CASH;
IF CASH=. THEN CASH=O;
TF DIV=. THEN DIV=0;
IF CAPT=. THEN CAPT=O;

END;-- iór=cRsHt+cASH2+cASH3+cASH4+cASH5 -Drv1 - Drv2 - Drv3 - D

CAPTl -CAPT2-CAPT3 -CAPT4-CAPT5 ;

NOTE: INFILE BROWN IS:
DSNA-ÞÍE=NI'ÍAYER. FISHER. DATA 'UNIT=DISK. VOL=SER=USERO4 , DISP=SHR 'DCB= ( BLKS IZE=2556, LRECL= 1 42, RECFM=FB )

NOTE: 20 LINES WERE READ FROM INFILE BROWN.
ñoiE; ñÃrÃ-SnÍ woRK.F¡¡ H¡s 20 OBSERVATIoNS AND 18 VARIABLES. i33

OBS/TRK
NOÍE,: tTIS ¡NT¡ STATEMENT USED O.05 SECONDS AND 340K.

105 DATA F3C;
ioo TNFTLE BRowN FTRSTQBS=?oI 089=2?Q¡-ioi iñÞui-svriÈ3 $-Ír3 G10 (pr-prz) (g:3 +1);

NOTE: INFILE BROI'/N IS:
DSNAIIE=NMAYER . F ISHER. DATA,
UNIT=DISK, VOL=SER=USERO4 , DISP=SHR 

'DCB=( BLKS ÍZE=2556 , LRECL=1 42 , RECFM=FB )
NOTE: 20 LINES WERE READ FROM INFILE BROWN.
ñOTE; DÃtÃ-Sni wORK.F3c HAS 20 oBSERVATIoNS AND 13 VARIABLES. 18s

OBS/TRK
NOÍE: THE DATA STATEMENT USED O.O4 SECONDS AND 340K.

DATA F3D:
ARRAY DP (r) npt-DP4i

108
109
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6

110
r11
9-62
IL2
24-rZ
r l3
rt4
115

NOTE:

G OS SAS 82.4 VS2/MVS JOB MAYER
21246 TUESDAY, MARCH 18, 1986

BROWN FfRSTOBS=Z2L OBS=240 ;
NAl"iE2 $- r-:o svl'ts4 fi 32-34 SPLDT ç 44-49 NEW 5

oLD 77 DPI 88-93 DPZ 100-105 DP3 1I2-rr7 DP4 r
o.

DO OVER DP;
IF DP=. THEN DP=O;

END;

INFILE BROI{N TS:
DSNA-ME=NI'ÍAYER. FISHER. DATA 'UNIT=DISK " 

VOL=SER=USERO 4 , D]SP=SHR 'DCB=( BLKS TZE=2556, LRECL=142.8-¡CTY:.qÞ )
NOTE: 20 LÌNES I^IERE READ FROM INFILE BROWN.
ñoir; nÃrÃ-34Í t^¡õRK.il-ii-HAS t0 oBSERVATIoNS AND 10 vARIABLES. Iez

OBS/TRK
NoÍE;-rUN ONt¡, STATEMENT USED O.04 SECONDS AND 340K.

116
t17
118

DATA F3:
MERGE.F3A F3B F3C F3D¡

FCFR=FCF/EQTY;

SAS LO

]NFILE
INPUT

NOTE: DATA SET I^IORK.F3 HAS 20 OBSERVATIONS AND 53 VARIABLES. 42 O

BS/TRK
ñõrsì'--tHn DATA STATEMENT usED 0.05 SECoNDS AND 408K.

119 DATA F4A;
i2.o 

_ -IÑpÍLS.BROI^JN 
FIRSTOBS=zAL QþS!6QIL1í rñÞui-umtE $ i:3i 5YMBI $ 32-34 PR 42-48 PSADJ s2-s7

ASSET 59-66
ñ1--- - sPS 68-75 EQTY 77-84 cR 87-93 sHR 9s-102 EPSI
104-111
tlz --- PE 113-120 YREND 5 r23-r32;

NOTE: INFILE BROWN IS:
DSNA-ÞíE=N}'ÍAYER. FISHER . DATA 'UNIT=DISK. VOL=SER=USERO4 , DISP=SHR '
DCB=( BLKS TZE=2556, LRECL=1 4Z,BECIU.EE )

NOTE: 20 LÌNES WERE READ FROM INFILE BROWN.
ñorE; ñÃrÃ-SnÍ wõHK.raÀ H¡s 20 oBSERvATIoNS AND 12 vARIABLES. 1s8

OBS/TRK
NoiE:_îHg NA,IE STATEMENT USED O.04 SECONDS AND 340K.

t24
r25
r26
r27
128
t29
130
.0 +l);
r31
r32

DATA F4B:
ARRAY CASH (I) CASH1-CASHS;
ARRAY DIV (I) DIVI-DIVS;
ARRAY CAPT (I) CAPT1-CAPTS;
INFILE BROI^JÑ FIRSTOBS=261 OBS=280;
ÏñÞÛr-svün2- s- I13-Giõ (cÃslti-cASH5) (7 .0 +t )

õsÏ-(¡Ïvi-¡iù5) (i;õ + t) es2 (cnprt-cAPrs) (7

DO OVER CASH;
IF CASH=. THEN CASH=O;
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i33 IF DfV=. THEN DfV=0;
134 IF CAPT=. THEN CAPT=0;
I35 END.h6 --rðr=c¡,snl+cASH2+cASH3+cASH4+cASH5-Drvl-Drvz-Drv3-D
IV4 -DIV5-
137 CAPT1 -CAPTZ -CAPT3 -CAPT4 -CAPT5 ;

NOTE: INFILE BROI^JN IS:
DSNA-I'ÍE=NMAYER. FISHER . DATA,
UNIT=DISK, VOL=SER=USERO4 , DISP=SHR 'DCB=( BLKS TZE=2556, LRECL=142, RECFM=FB )

NOTE: 20 LINES I,JERE READ FROM fNFILE BROWN.
NOTE: DATA SET WORK.F4B HAS 20 OBSERVATIONS AND 18 VARIABLES. 133

OBS/TRK
NOTE: THE DATA STATEMENT USED 0.05 SECONDS AND 340K.

138
i39
140

149
150

DATA F4C;
INFILE BROTIN FfRSTOBS=Z81 0BS=300;
rNpur syMB3 $ r-¡ G10 (P1-Pr2) (0.3 +1);

NOTE: INFILE BROI/N IS:
DSNAIIE=NMAYER. FISHER. DATA 'UNIT=DISK, VOL=SER=USER04 , DISP=SHR 

'DCB= ( BLKS IZE=2556, LRECL=1 4 2' RECFM=FB )
NOTE: 20 LINES WERE READ FROM INFILE BROWN.
NOTE: DATA SET WORK.F4C HAS 20 OBSERVATIONS AND 13 VARIABLES. 185

OBS/TRK
NOTE: THE DATA STATEMENT USED 0.04 SECONDS AND 340K.

T4L
142
143
r44
9-62
145
24-r29;
r46
r47
L48

DATA F4D;
ARRAY DP (I) DP1-DP4;
INFILE BROI,JN FIRSTOBS=3O1 0BS=320;
rNPUT NAl"fE2 $ 1-30 SYMB4 g 32-34 SPLDT $ 44-49 NEl.¡ 5

oLD 77 DPl 88-93 DPz 100-i05 DP3 rrz-Ll7 DPí r

DO OVER DP;
IF DP=. THEN DP=O;

END;

DATA F4;
MERGE F4A F4B F4C F4D;

NOTE: INFILE BROI,JN IS:
DSNAME=NMAYER. FISHER . DATA,
UNIT=DISK, VOL=SER=USERO4, DIS P=SIIR,
DCB=( BLKSIZE=2556, LRECL=I42,RECFM=FB )

NOTE: 20 LINES WERE READ FROM INFILE BROWN.
NOTE: DATA SET WORK.F4D HAS 20 OBSERVATIONS AND I0 VARIABLES. 192

OBS/TRK
NOTE: THE DATA STATEMENT USED 0.04 SECONDS AND 340K.
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15I FCFR=FCF/EQTY;

NOTE: DATA SBl WORK.F4 HAS 20 OBSERVATIONS AND 53 VARIABLES. 42 O

BS/TRK
NOTE: THE DATA STATEMENT USED 0.05 SECONDS AND 408K.

152 DATA F5A;
i53 INFILE-BROWN FIRSTOBS=321 0BS=340;
i5¿ rNpur NAIIE g 1-31 sYMBt g 32-34 PR 4?-48 PSADJ 52-57
ASSET 59-66

155 sps 68-75 EQTY 77-84 cR 87-93 slrR 9s-102 EPS1
104-111
156 PE 113-120 YREND $ 123-L32;

NOTE: INFILE BROWN IS:
DSNAME=NMAYER. FISHER. DATA 

'UNIT=DISK. VOL=SER=USERO4, DISP=SHR,
DCB= ( BLKS IZE=255 6, LRECL= 1 42, RECFM=FB )

NOTE: 20 LINES WERE READ FROM INFILE BROWN.
ñoiÈ: DerR SUr vJORK.FsA HAS 20 oBSERVATIoNS AND i2 VARIABLES. 158

OBS/TRK
NOTE: THE DATA STATEMENT USED 0.04 SECONDS AND 340K.

157
r58
r59
r60
I6L
r62
163
.0 +1) ;
t64
165
r66
r67
168
T69
IV4-DIV5-
170

DATA F5Bi
ARRAY CASH (I) CASH1-CASH5;
ARRAY DIV (I) DIV1-DIV5;
ARRAY CAPT (I) CAPTI-CAPTS;
INFILE BROWN FIRSTOBS=341 085=360;
INPUT SYMBz $ 1-3 GlO (CASH1-CASH5)

Gsl (DÏVl-Drvs) (7.0 + 1) GsZ

DO OVER CASH;
IF CASH=. THEN CASH=0;

(z.o +r)
(cnprr-cAPTs) (7

IF DIV=. THEN DIV=O;
IF CAPT=. THEN CAPT=0;

END;
FÓF=CASH1+CASHz+CASH3+CASH4+CASH5. DIVl -DIV2 -DIV3 -D

CAPT 1. CAPT2 - CAPT3 - CAPT4 - CAPT5 ;

NOTE: INFILE BROtlN IS :
DSNA-ÞfE=NMAYER . FISHER. DATA,
UNIT=DISK, VOL=SER=USERO4, DIS P=SHR,
DCB=( BLKSIZE=2556 , LRECL=I4Z,RECFM=FB )

NOTE: 20 LINES WERE READ FROM INFILE BROWN.
ñOr¡: DATA SET WoRK.FsB HAS 20 oBSERVATIoNS AND i8 VARIABLES. 133

OBS/TRK
NOTE: THE DATA STATEMENT USED 0.05 SECONDS AND 340K.

17T
L72
173

DATA F5C;
INFILE' BROWN FfRST0BS=361 0BS=380;
rNpur syMB3 $ 1-3 GlO (Pr-P72) (s.3 +1);
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NOTE: INFILE BROWN IS:
DSNAIIE=NMAYER. FISHER. DATA,
UNIT=DISK, VOL=SER=USERO4, Df S P=SHR,
DCB=( BLKSIZE=2556 , LRECL=I4Z,RECFM=FB )

NOTE: 20 LINES WERE READ FROM INFILE BROIJN.
NOTE: DATA SET I.JORK.FSC HAS 20 OBSERVATIONS AND 13 VARIABLES. 185

OBS/TRK
NOTE: THE DATA STATEMENT USED 0.04 SECONDS AND 340K.

82.4 VS2/MVS JOB MAYER
2I:46 TUESDAY, MARCH 18, 1986

DATA F5D¡
ARRAY DP (I) DPl-DP4;
INFILE BROWN FIRSTOBS=381 OBS=400;
rNpuT NAt'tEz $ l-30 SYMB4 g 32-34 SPLDT $ 44-49 NEW 5

OLD 77 DPl 88-93 DPz 1OO-105 DP3 TIL-IL7 DP4 T

DO OVER DP;
IF DP=. THEN DP=0;

END i

174
175
176
L77
9-62
178
24-L29;
t79
180
i81

NOTE: INFILE BROWN TS:
DSNAIÍE=NI'ÍAYER. FISHER. DATA 'UNIT=DISK, VOL=SER=USER04, Df S P=SHR,
DCB=( BLKSIZE=2556 , LRECL=I42 ,RECFM=FB )

NOTE: 20 LINES l,lERE READ FROM INFILE BROI'IN.
NOTE: DATA SET WORK.F5D HAS 20 OBSERVATIONS AND 10 VARIABLES. L92

OBS/TRK
NOTE: THE DATA STATEMENT USED 0.04 SECONDS AND 340K.

r82
183
184

DATA F5¡
MERGE F5A F5B F5C F5D;

FCFR=FCF/EQTY;

NOTE: DATA SET woRK.Fs HAS 20 OBSERVATIONS AND 53 VARIABLES. 42 o
BS/TRK
NOTE: THE DATA STATEMENT USED 0.05 SECONDS AND 408K.

185 DATA F6A;
186 INFILE BROWN FIRSTOBS=4OI 0BS=420;
187 rNPUT NAì,IE $ 1-31 SYMBL g 32-34 PR 42-48 PSADJ 52-57
ASSET 59-66

i88 SPS 68-75 EQTY 77-84 CR 87-93 SHR 95-102 EPS1
104-111
189

NOTE: INFILE BROÍ.JN IS:
DSNAIIE=NI'ÍAYER . FISHER. DATA,
UNIT=DISK, VOL=SER=USERO4, Df S P=SHR,
DCB= ( BLKS IZE=255 6, LRECL= I 4 2, RECFM=FB )

NOTE: 20 LINES WERE READ FROM INFILE BRot'iN.
NOTE: DATA SET I,J0RK.F6A HAS 20 OBSERVATIONS AND 12 VARIABLES. 158

OBS/TRK

PE 113-120 YREND $ 123-i32;
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NOTE: THE DATA STATEMENT USED 0.04 SECONDS AND 340K.

190
l9l
192
193
194
i95
196
.0
r97
198
199
200
z0t
202
IV4
203

207
208
209
2r0
9-62
ZIT
24-r
2r2
213
214

+r);

DATA F6B:
ARRAY CASH (I) CASH1-CASHS;
ARRAY DIV (I) DIV1-DIV5;
ARRAY CAPT. (I) CAPT1-CAPTS;
INFILE BROWN FfRSTOBS=42L OBS=440; .

rNpur SYMB2 $ r-3 G10 (CASHI-CASLIs) (7.0 +1)
G5i-(oivi-ÓrÙ5) U.0 + 1) Gqz (cnptr-cAPrs) (7

DO OVER CASH;
IF CASH=. THEN CASH=0;
IF DIV=. THEN DIV=O;
IF CAPT=. THEN CAPT=0;

END;- Fór=cRsH1+cASH2+cASH3+cASH4+cASH5 -Drvl -Drvz -Drv3-D
-DIVs-

CAPTl -CAPT2- CAPT3 -CAPT4 -CAPT5 ;

NOTE: INFILE BROWN TS:
DSNA.I'ÍE=NMAYER. FISHER. DATA,
UNIT=DISK, VOL=SER=USER04, Df S P=SIIR'
DCB=( BLKSÍZE=2556 , LRECL=1 42 , RECFM=FB )

NOTE: 20 LINES hrERE READ FROM INFILE BROl^lN.
ñoTEi ñÃtÃ-Snt t,¡oRK.F6B HAS 20 OBSERVATIoNS AND 18 vARIABLES. 133

OBS/TRK
NOÍE; THE DATA STATEMENT USED O.05 SECONDS AND 340K.

204
205
206

DATA F6C;
INFILE-BROWN FIRSTOBS=441 085=460;
Írqpui syMB3 $ r-3 GIo (Pt-P12) (9.3 +1);

NOTE: INFILE BROWN IS:
DSNA-ÞfE=NI'ÍAYER . F ISHER. DATA,
UNIT=DISK, VOL=SER=USERO4 , DISP=SHR 'DCB=( BLKS IZE=2556, LRECL=142, RECFM=FB )

NOTE: 20 LINES WERE READ FROM INFILE BROWN.
ñoiEi DÃtÃ-SÈr woRK.¡'0c ses 20 oBSERVATIoNS AND 13 VARIABLES. 185

OBS/TRK
NOTE: THE DATA STATEMENT USED 0.04 SECONDS AND 340K.

DATA F6D;
ARRAY DP (I) DP1-DP4;
INFILE BROI^¡N FIRST0BS=461 OBS=480;
Íñpúi NA.t"fEz g 1-30 sYMB4 g 32-34 sPLDT g 44-49 NEt^¡ 5

oLD 77 DPl 88-93 DPz 100-105 DP3 rL2-117 DP4 I
?o.

DO OVER DP;
IF DP=. THEN DP=0;

END;
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DSNAIfE=NMAYER. F ISHER . DATA,
UNIT=DISK, VOL=SER=USERO4 , DfS P=SHR,
¡63= ( BLKSfZE=2556, LRECL=1 42 , RECFM=FB )

NOTE: 20 LINES WERE READ FROM INFILE BROWN.
NoTE: DATA SET ['J0RK.F6D HAS 20 OBSERVATIONS AND 10 VARIABLES. 192

OBS/TRK
NOTE: THE DATA STATEI'IENT USED 0.04 SECONDS AND 340K.

zts
2r6
2r7

DATA F6;
MERGE F6A F6B F6C F6D;

FCFR=FCF/EQTY;
2I8 :'<

219
220 THIS SECTION READS IN DATA TO BE EMPLOYED IN TESTING
Z2I THE TI.JO LOI,J P/E RATIO STRATEGIES.
222 EXTENSIVE RECODING OF DATA IS NECESSARY SINCE ERRORS
223 AROSE IN KEYING IN DATA BY HAND.
224
11q,
LLJ t

NOTE: DATA SET I,ioRK.F6 HAS 20 OBSERVATIONS AND 53 VARIABLES. 42 O

BS/TRK
NOTE: THE DATA STATEMENT USED 0.05 SECONDS AND 408K.

226 DATA TAPE;
227 INFILE GREEN:
228 ]NPUT NA-r"fE $ 1-:10 SYMB1 $ 31-33 YREND $ 35-42 PR 44-50
229 EARN 52-57 PE 59-63 EPS1 65-70 EPSZ 72-77 SHR 79
-84
230 LTD 86-92 EQTY 94-100 RATIO rQ2-707z1i l¡z Svr'r¡z $ 1-3 

-G4 (cASH1-cASHs) (+t 6.0) G39 (¡rvt-
Drvs) (+r 6.0)
Z3Z- G74 (cApT1_CApT5) (+t 7.0)
233 #3 SyMB3 $ t_3 (pr_ptZ) (+i 7.0)
h4 ll4 syMB4 $ r-: spl¡r $'s:10 NEw'12-16 oLD 18 e19 (D
P1-DP4) (+1 6.3)
235 i236 ;'<

237238 THIS SECTION CORRECTS ERRORS IN DATA TO BE USED IN LOW
239 P/E TESTS.
240
24t ;242 IF N (= 60 THEN YEAR=1980;
243 IF 61-(= N (= 120 THEN YEAR=1981;
244 IF 121 (=- N (= 180 THEN YEAR=1982;
245 IF 181 (= -N- 1= 240 THEN YEAR=1983;
246 IE 24I (= -N- (= 300 THEN YEAR=1984;
247 IF 301 (= -N- (= 360 THEN YEAR=1985;
248 IF N =21 THEN DO;
249 P6=T2.750;
250 CASH4=-892;
25I CASH5=-103;
252 END;
253 IF _N_=55 THEN CASH4=-1988;
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I2

254
255
256
257
258
259
260
26r
262
263
264
265
266
267
268
269
270
27r
272
273
274
275
276
277
278
279
280
28r
282
283
284
285
286
287
288
289
290
29r
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310

SAS LOG OSSAS82.4 VS2IMVS JOB MAYER
TUESDAY, MARCH 18, 1986

IF N =64IF -N-=66
fF -N-=68

DPI=O;
DP2=0;
DP3=0;
DP4--0;

2L:46
THEN CAPT5=90898;
THEN DIV4=50000;
THEN DO;

CASH4=-2354;
CASH5=- 7034;

END;
IF N =75 THEN CASH5=-1988;;
IF -N-=82 THEN D0;

CÃSH1=1312000;
CASH2=1 132000;

END;
IF N =97 THEN CASH4=-1356;
IF -N-=124 THEN CASH5=-1356;
IF -N-=126 THEN D0;

CÃSH4=-69;
CASH5=-424;

END;
IF N =139 THEN CASHI=-3532;
IF -N-=I42 THEN CASHS=-124;
rF _N-=153 

THEN SYMB2=,GL';
IF -N-=173 THEN DO;

CÃSH2=- I 605 ;
CASH3=-1007;
CASH4=-970;
CASHS=-448;

END;
IF N =181 THEN CASH2=-3532;
IF -N-=192 THEN DO;

CÃSHl=1707000;
CASH2=1483000;
CASH3=1 226000 ;
CASH4=1213000;
CASH5=1022000;

END;
IF N =217 THEN D0;

CESH3=6727;
CASH5=-384;

END¡
IF N =220 THEN D0;

CÃSH3=- I 605 ;
CASH4=- 1007;
CASHS=-970;

END;
IF N =235 THEN CASH2=-894;
IF -N-=239 THEN CASHS=-69;
IF -N-=240 THEN P4=3.313;
IF -N-=275 THEN CASH2=-2295;
IF -N-=283 THEN CASH3=-3532;
IF -N-=286 THEN D0;

Pf=8. 063;
P2=7.938i
P3=8.5;
P4=8.188;
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l3
3ir
312
313
3r4
315
3r6
317
318
319
320
32L
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
34L
342
343
344
345
346
347
348
349
350
351
352
3s3
354
355
356
357
358
DIV5 -
359
360
361
362
363
364
365
366

SAS LOG OS

P5=9.75i
P6=9 .438;
P7=10. 188;
P8=10.5;
P9=1 I . 188;
P10=11 .688;
PIL=IZ .125 i
P12=I4.250;

END ¡IF N =287 THEN
IF -N-=290 THEN
IF -N-=291 THEN

CÃSH4=- 1 605 ¡
CASHS=- 1007 ;

END;rF N =294 THEN
IF -N-=298 THEN
IF l-=299 THEN

CÃSH5=8341;
CAPTl=6035;

END;
IF N =300 THEN
IF -N-=323 THEN
IF -N-=324 THEN
IF -N-=326 THEN
TF -N-=327 THEN

SAS 82.4 VS2II'fVS JOB MAYER
21246 TUESDAY, MARCH 18' 1986

CASHZ=-2661;
CASH2=-2847;
DO;

CASH2=-477;
CASH2=- 307 ;
DOi

CASH3=-894;
CASH4=-3532;
CASH2=-363;
CASH3=- 1563 ;
CASHS=- 1605;
DO;

CASH3=-477;
CASH3=- 17 67 ;
P1=16.625;
CASH4=-894 ¡
CASH3=-2661;
CASH3=-307;
CASH3=-2847;
CASH3=- 120060 ;

fF -N-=329 THEN
SYMBI=rOMHr:
SYMB2= r OMH I

SYMB3= I OMH I

SYMB4= t OMH I

END;
IF N =333 THEN
IF -N-=340 THEN
IF -N-=342 THEN
IF -N-=353 THEN
IF -N-=354 THEN
IF -N-=356 THEN
IF -N-=357 THEN
IF -N-=360 THEN>t --

KRAT AND FCFR ARE SECONDARY SCREENING CRITERIA TO BE
USED IN THE TWO LOW P/E SELECTION STRATEGIES.

l-

KRAT=LTD/EQTY;
FCF=CASH1+CASH2+CASH3+CASH4+CASH5 -DIV1 - DIVz -DM - DIV4 -

CAPTl - CAPT2 - CAPT3 -CAPT4 -CAPT5 ;
FCFR=FCF/EQTY;

KEEP NA.I'ÍE YÉAR SYMB1 PR PE P1-P12 DPl-DP4 KRAT FCFR;

EXTRACTING ANNUAL DATA FROM LOW P/E FILE

t
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NOTE: INFILE GREEN IS:
DSNA-Ì'IE=NMAYER. DATA. PORT,
UNIT=DISK, VOL=SER=USERO5, DISP=SHR,
DCB=( BLKSIZE=1 20 , LRECL=1 20, RECFM=FB )

NOTE: INVALID DATA FOR CASH4 IN LINE 82 26-31. 231240
NOTE: INVALID DATA FOR CASH5 IN LINE 82 33-38. 23L:40
NOTE: FURTHER ERRORS OF THIS TYPE I^JILL NOT BE PRINTED.

OPTIONS ERRORS=NN; :K LIMIT REACHED.
RULE: 1234567 101234567 201234567 301234567 401234567 50
81 ENHEAT LTD. CL.A EH O1979123IOOO5.OOO

5l 001.17004.27400r.170001.33000003020000092600005513
101 013.5700110

82 EH 000076800005620000773000-892000-103000000000000
51 00000000000000000000022000002870000026700000206000
101 00000000001 140120

83 EH 0003. 7500004.0000005.0000005.0000005.0000006.00
5l 00005.0000005.0000005.000000s.0000005.0000005.0000
101 130

84 EH 0000000000.0000000.000000.000000.000000.0000140
51
101

NAI'IE=ENHEAT LTD. CL.A SYMBl=EH YREND=1979123I PR=5 EARN=|.17
PE=4.274 EPSI=I.17 EPS2=1.33 SHR=302 LTD=926 EQTY=5513
RATIO=I3.57 SYMB2=EH CASH1=768 CASH2=562 CASH3=773 CASH4=-892
CASHS=-103 DIV1=0 DIV2=0 DIV3=0 DfV4=0 DIY5=22 CAPTI=287
CAPT2=267 CAPT3=206 CAPT4=O CAPTS=I14 SYMB3=EH P1=3.75 P2=4 P3=5
p4=5 P5=5 P6=I2.75 P7=5 P8=5 P9=5 P10=5 P11=5 PI2=5 SYMB4=EH
SPLDT=O00000 NEW=O OLD=O DP1=0 DP2=0 DP3=0 DP4=0 YEAR=1980
KRAT=O.L679666 ECF=2I2 FCI'R=O.03845456 ERROR =1 N =21
NOTE: 1440 LINES WERE READ FROM INFILE GREEN.-
ñoru: DATA SET WORK.TApE HAS 360 oBSERVATIoNS AND 23 VARIABLES. 9
3 OBS/TRK
NOTE: THE DATA STATEMENT USED 0.52 SECONDS AND 340K.

367 DATA YR1 YR2 YR3 YR4 YR5 YR6;
368 SET TAPE;
369 TF YEAR=1980 THEN OUTPUT YR1;
370 ELSE IF YEAR=1981 THEN OUTPUT YRZ;
371 ELSE IF YEAR=1982 THEN OUTPUT YR3;
372 ELSE IF YEAR=1983 THEN OUTPUT YR4;
373 ELSE IF YEAR=1984 THEN OUTPUT YR5;
374 ELSE IF YEAR=1985 THEN OUTPUT YR6;

AND 23 VARIABLES. 93

AND 23 VARIABLES. 93

AND 23 VARIABLES. 93

AND 23 VARIABLES. 93

AND 23 VARIABLES. 93

NOTE: DATA SET WORK.YRI HAS
OBS /TRK
NOTE: DATA SET WORK.YR2 HAS
OBS /TRK
NOTE: DATA SET WORK.YR3 HAS 60 OBSERVATIONS
OBS/TRK
NOTE: DATA SET WORK.YR4 HAS 60 OBSERVATIONS
OBS/TRK
NOTE¡ DATA SET WORK.YRS HAS 60 OBSERVATIONS
OBS/TRK

60 OBSERVATIONS

60 OBSERVATIONS
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NOTE: DATA SET WORK.YR6 HAS 60 OBSERVATIONS AND 23 VARIABLES. 93
OBSi TRK
NOTE: THE DATA STATEMENT USED 0.13 SECONDS AND 432K.

375 PROC SORT DATA=YRI; BY PE;

NOTE: 4 CYLINDERS DYNA]'IICALLY ALLOCATED ON SYSDA FOR EACH OF 3 SO

RT WORK DATA SETS
ñÒrni Dnrn SET wORK.yRt HAS 60 oBSERVATIoNS AND 23 VARIABLES. 93
OBS/TRK
NOTE: THE PROCEDURE SORT USED 0.17 SECONDS AND 524K.

376 PROC SORT DATA=YR2; BY PE;

NOTE: DATA SET I,JORK.YRz HAS 60 OBSERVATIONS AND 23 VARIABLES. 93
OBS/TRK
NOTII: THE PROCEDURE SORT USED 0.11 SECONDS AND 524K.

377 PROC SORT DATA=YR3; BY PE;

NOTE: DATA SET I.IORK.YR3 HAS 60 OBSERVATIONS AND 23 VARIABLES. 93
OBS/TRK
NOTiI: THE PROCEDURE SORT USED 0.11 SECONDS AND 524K.

378 PROC SORT DATA=YR4; BY PE;

NOTE: DATA SET WORK.YR4 HAS 60 OBSERVATIONS AND 23 VARIABLES. 93
OBS/TRK
NOTE: THE PROCEDURE SORT USED 0.13 SECONDS AND 524K.

379 PROC SORT DATA=YRS; BY PE;

NOTE: DATA SET IJORK.YR5 HAS 60 OBSERVATIONS AND 23 VARIABLES. 93
OBS/TRK
NOTE: THE PROCEDURE SORT USED 0.11 SECONDS AND 524K.

380 PROC SORT DATA=YR6; BY PE¡
381 :'i

382
383 COMPUTING MONTHLY PORTFOLIO VALUES UNDER
384 GRAHAMIS APPROACH
385
386 ;

NOTE: DATA SET WORK.YR6 HAS 60 OBSERVATIoNS AND 23 VARIABLES. 93
OBS/TRK
NOTE: THE PROCEDURE SORT USED 0.ll SECONDS AND 524K.

387 DATA PORTI;
388 SET YRl;
389 KEEP NAJ'ÍE SYMB1 PE KRAT FCFR VALO VALI.VALI2;
3 90 :'<

391392 SELECTTNG 20 STOCKS FOR 1980 PORTFOLIO
393 USING GRAHAMIS CRITERIA.
394
395 t
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t6

396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
4LT
412
4t3
4r4
415
416
417
418
419
420
42r
422
423
424
425
426
427
428

S A S L O G OS SAS 82.4 VS2IMVS JOB MAYER
2L:46 TUESDAY, MARCH 18, f986

IF N =1 THEN I=1;
IF I<=zU AND KRAT<=I THEN D0;
., r*1 ;

CALCULATING MONTH-BY-MONTH VALUES OF THE
SHARES OF EACH OF THE 20 COMPANIES.

t
VAL0=5000;
SHRS=S000/ PR;
VALl=SFIRS*P1:
SHRS=SHRS'K( I+DP1 /P2) ;
vAL2=SHRS'kP2;
vAL3=SHRS)kP3;
vAL4=SHRS)kP4:
SHRS=SHRS'.'( 1+DP2lP5 ) ;
VAL5=SHRS:iP5;
vAL6=SHRS''.P6;
VALT=SHRS:'<P7:
SHRS=SHRS'"( 1+DP3/P8 ) i
VAL8=SHRS*P8;
VAL9=SHRS)kP9 ¡
VAL10=SHRSlkPl0;
SHRS=SHRS*( 1+DP4l P1 1 ) ;
VALIl=SHRS;tP11;
VAL12=SHRS;'<P12;
OUTPUT PORT1;

*END;

CUMULATING MONTHLY SHARE VALUES TO OBTAIN
MONTHLY PORTFOLIO VALUES FOR 1980.
t

NOTE: DATA SET WORK.PORTI HAS 20 OBSERVATIONS AND 18 VARIABLES.
15 OBS/TRK
NOTE: THE DATA STATEMENT USED 0.07 SECONDS AND 344K.

PROC MEANS DATA=PORTI NOPRINT SUM;
VAR VALO VALI-VAL12;
OUTPUT OUT=XI SIIM=S I - S 13 ;

RETAINING 1980 YEAR-END PORTFOLIO VALUE
TO USE AS STARTING VALUE FOR 1981 PORTFOLIO.
,

NOTE: DATA SET IJORK.XI HAS I OBSERVATIONS AND 13 VARIABLES. 176
BS/TRK
NOTE: THE PROCEDURE MEANS USED 0.06 SECONDS AND 402K.

429
430
43r
432
433
434
435

436
437
438

DATA Yl;
SET X1 ¡
KEEP S13;

NOTE: DATA SET WORK.YI HAS 1 OBSERVATIONS AND 1 VARIABLES. 1588
BS/TRK
NOTE: THE DATA STATEMENT USED 0.03 SECONDS AND 336K'
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L7

439
440
44L
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
46r
462
463
464
465
466
467
468
469
470
47L
472
473
474
475
476
477

A S L O G OS SAS 82.4 VS2iMVS JOB I''IAYER
21t46 TUESDAY, MARCH 18' 1986

DATA PORTZ;
IF N =1 THEN SET Y1;
SET-YRZ;

KEEÞ NA}ÍE.SYMBl PE KRAT FCFR VALO VALI-VALiZ;

SELECTING 20 STOCKS FOR 1981 PORTFOLIO
USING GRAHAMIS CRITERIA.
t IF N =1 THEN I=1;
IF I<=zU AND KRAT<=I THEN DO;

., I+1;

CALCULATING MONTH-BY.MONTH VALUES OF THE
SHARES OF EACH OF THE 20 COMPANIES.

VAL0=S13/20;
SHRS=VALO/PR;
vALl=SHRS)'rPl:
SHRS=SHRS'K ( l+DP1/ P2 ) ;
vAL2=SHRS)kP2;
vAL3=SHIIS:kP3;
VAL4=SHRS)'rP4;
sirRs=sHRs* ( 1+DP2lP5 ) ;
VAL5=SHRS>iP5;
vAL6=SHRS:'rP6;
vALT=SHRS)kP7:
SHRS=SHRS'.' ( 1+DP3 / P8 ) ;
vAL8=SHRS'kP8;
vALg=SHllS:kP9;
VAL10=SHRS:!P10;
SHRS=STIRS'K( 1+DP4lP11 ) ;
VALll=SHRS:'<P11 ;
VALl2=SHRS>'<P12 ;
OUTPUT PORTZ;

INo t

CUMULATING MONTHLY SHARE VALUES TO OBTAIN
MONTHLY PORTFOLIO VALUES FOR I981.
t

SET WORK.PORÎ2 HAS 20 OBSERVATIONS AND 18 VARIABLES. 1

DATA STATEMENT USED O.08 SECONDS AND 344K.

PROC MEANS DATA=PORT2 NOPRINT SUM;
VAR VALO VAL1-VAL12;
OUTPUT 0UT=X2 SUM=SI-S13 ;

RETAINING 1981 YEAR-END PORTFOLIO VALUE
TO USE AS STARTING VALUE FOR 1982 PORTFOLIO.
t

DATA SET WORK.Xz HAS 1 OBSERVATIONS AND 13 VARIABLES. T76 O

THE PROCEDURE MEANS USED O.O7 SECONDS AND 402K.

NOTE: DATA
15 OBS/TRK
NOTE: THE

478
479
480
481
482
483
484

NOTE:
BS/TRK
NOTE:
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485 DATA Y2:
486 SET X2;
487 KEEP S13;

NOTE: DATA SET WORK.Y2 HAS 1 OBSERVATIONS AND 1 VARIABLES. 1588 O

BS/TRK
ñoînl---rsn DATA STATEMENT usED 0.04 SECoNDS AND 336K.

488
489
490
49L
492
493
494
495
496
497
498
499
s00
501
502
503
504
505
506
507
s08
509
510
51i
512
513
514
515
516
517
518
519
520
s2L
522
523
524
525
526

DATA PORT3;
IF N =I'THEN SET Y2;
SET-YR3;

KEEÞ_NAJ'TE,SYMBl PE KRAT FCFR VALO VAL1-VAL12;
;'<

SELECTING 20 STOCKS FOR 1982 PORTFOLIO
USING GRAHAM'S CRITERIA.

IF N =1 THEN I=1;
II' I<=2U AND KRAT<=I THEN D0;

., It1;
CALCULATING MONTH-BY-MONTH VALUES OF THE
SHARES OF EACH OF THE 20 COMPANIES.

' VAL0=SlZ/ZOt
SHRS=VALO / PR;
vALl=SHRS)tP1:
SHRS=SHRS''' ( l+DP1 / P2) ;
vALz=SIilìS:kP2;
VAL3=SHIìS)'<P3 ;
vAL4=SHRS)kP4:
sHns=sHns,'. ( liDP2l P5 ) ;
VAL5=SHRS*P5;
VAL6=SHRS*P6:
VALT=SHRS>tP7:
srins=sHns,t ( 1+DP3/P8 ) ;
$[l$=$i{ft$:'<Pg ;
VAL9=SHRS)kPg;
VALlO=SHRS'tP10;
SHRS=SHRS''(( 1+DP4/P11 ) ;
vALl1=SHRS:'¡PI1 ;
VALl2=SHRS*P12;
OUTPUT PORT3;

END;

CUMULATING MONTHLY SHARE
MONTHLY PORTFOLIO VALUES
t

SET I.IORK.PORT3 HAS 20 OBSERVATIONS AND 18 VARIABLES. 1

DATA STATE},ÍENT USED O.08 SECONDS AND 344K.

PROC MEANS DATA=PORT3 NOPRINT SUM;
VAR VALO VAL1-VALI2;
OUTPUT 0UT=X3 SUM=S1-S13 ;

RETAINING 1982 YEAR-END PORTFOLIO VALUE

VALUES TO OBTAIN
FOR 1982.

NOTE: DATA
15 OBS/TRK
NOTE: THE

527
528
529
530
531
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l9
532
533

534
535
536

SAS

NOTE: DATA SET WORK.X3 HAS I OBSERVATIONS AND 13 VARIABLES. 176
BS/TRK
NOIE: THE PROCEDURE MEANS USED O.O7 SECONDS AND 402K.

DATA Y3;
SET X3;
KEEP S13;

NOTE: DATA SET I,JORK.Y3 HAS 1 OBSERVATIONS AND I VARIABLES. 1588
BS/TRK
NOTE: THE DATA STATEI"IENT USED 0.04 SECONDS AND 336K.

L O G OS SAS 82.4 VSZII'{VS JOB MAYER
2I:46 TUESDAY' MARCH 18, 1986

USE AS STARTING VALUE FOR 1983 PORTFOLIO.

DATA PORT4;
IF N =1 THEN SET Y3;
SET-YR4;

KEEP NA]'ÍE-SYMB1 PE KRAT FCFR VALO VALI-VALI2;
)k

SELECTING 20 STOCKS FOR 1983 PORTFOLIO
USING GRAHAMIS CRITERTA.
t IF N =1 THEN f=1;
IF I<=2û AND KRAT<=I THEN D0;

-, I*1;
CALCULATING MONTH-BY-MONTH VALUES OF THE
SHARES OF EACH OF THE 20 COMPANIES.
t

VALO=S 1 3/ 20 :
SHRS=VALO/ PR;
vALl=SHRS:'rP1:
SHRS=SHRS).T( l+DP1/P2 ) i
vAL2=SHRS:'(P2;
VAL3=SHRS)'<P3;
VAL4=SHIIS?'<P4 :
SHRS=SHRS'K( 1+DP2lP5 ) i
vAL5=SHRS:kP5;
vAL6=SHRS'kP6 i
VALT=SHRS>tP7:
SHRS=SFTRS'" ( 1+DP3/P8 ) ;
vALS=SHRS)tP8;
vAL9=SHRS)kP9 i
vAL10=SHRS:kP10 ¡

SHRS=SHRS'K ( 1+DP4l P 1 1 ) ;
VAL1l=SHRS>'<P11 ;
VALl2=SHRS:'¡P 12 ;
OUTPUT PORT4;

-END;

CUMULATING MONTHLY SHARE VALUES TO OBTAIN
MONTHLY PORTFOLIO VALUES FOR 1983.
t

NOTE: DATA SET I^/ORK.PORT4 HAS 20 OBSERVATIONS AND 18 VARIABLES.
15 OBS/TRK

TO
,

537
538
539
540
54r
542
543
544
545
546
547
548
549
550
551
552
553
554
55s
556
s57
558
559
560
56r
562
563
564
565
s66
567
568
569
570
571
572
573
574
575
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NOTE: THE DATA STATEMENT USED O.O8 SECONDS AND 344K,

576 PROC MEANS DATA=PORT4 NOPRINT SUM;
577 VAR VALO VAL1-VALI2;
578 OUTPUT OUT=X4 SUM=SI-S13;
579 )k

580 RETAINING 1983 YEAR-END PORTFOLIO VALUE
581 TO USE AS STARTING VALUE FOR 1984 PORTFOLIO.
582 ;

NOTE: DATA SET I,IORK.X4 HAS l OBSERVATIONS AND T3 VARIABLES. i76 O

BS/TRK
ñoîn: THE pRocEDtrRE MEANS usED 0.07 SECoNDS AND 402K.

583 DATA Y4;
584 SET X4;
585 KEEP S13;

NOTE: DATA SET WORK.Y4 HAS 1 OBSERVATIONS AND 1 VARIABLES. 1588 O

BS/TRK
ñotur-run DATA STATEMENT usED 0.04 SECoNDS AND 336K.

586 DATA PORT5;
587 IF N =1 THEN SET Y4;
588 SET-YRS;
58Õ KEEp NAì,fE-sYMBl PE KRAT FcFR vALo VAL1-VAL12;
590 :k

591 SELECTING 20 STOCKS FOR 1984 PORTFOLIO
592 USING GRAHAMIS CRITERIA.
593 ;594 IF N =1 THEN I=1;
595 IF I<=2O AND KRAT<=I THEN DO;
596 r+1;
597 ?k

598 CALCULATING MONTH-BY-MONTH VALUES OF THE
599 SHARES OF EACH OF THE 20 COMPANIES.
600 |601 VAL0=S13/20;
602 SHRS=VAL0/PR;
603 VAL1=SHRS)'(P1;
604 SHRs=SHRS*(rilpr/P2);
605 VAL2=SHRS:kP2;
606 VAL3=SHRS'kP3;
607 VAL4=SHIìS''rP4;
608 SHRS=SHRS'"( 1+DP2lP5 ) ;
609 VAL5=SHRS'!P5;
610 VAL6=SHRS:tP6;
61 I VALT=SHRS)kP7 ;olz sHRS=SURS''(( r+DP3/PB );
613 VALS=SHRS:'(PB ;
6L4 VAL9=SHRS)'(P9;
615 VALl0=SHRS:'<Pl0;
616 SUns=SUns>',( t+DÞ4lptt );
617 VALI I=SHRS"<PII ;
6i8 VALI2=SHRS)kP12;
6i9 OUTPUT PORTS;
620 END;
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q

DATA
/rnr
THE

2T

627
622
623
624

NOTE:
15 OBS
NOTE:

625
626
627
628
629
630
631

NOTE:
BS/TRK
NOTE:

632
633
634

NOTE:
BS/TRK
NOTE:

635
636
637
638
639
640
64L
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
66L
662

SET WORK.PORT5 HAS 20 OBSERVATIONS AND 18 VARIABLES.

DATA STATEI'IENT USED O. 08 SECONDS AND 344K.

PROC MEANS DATA=PORTS NOPRINT SUM;
VAR VALO VAL1-VALI2;
OUTPUT OUT=XS SUM=SI-S13 ;

RETAINING 1984 YEAR-END PORTFOLIO VALUE
TO USE AS STARTING VALUE FOR 1985 PORTFOLIO.
t

DATA SET WORK.X5 HAS 1 OBSERVATTONS AND 13 VARIABLES. T76

THE PROCEDURE MEANS USED O.O7 SECONDS AND 402K.

DATA Y5;
SET X5;
KEEP S13;

DATA SET WORK.Ys HAS 1 OBSERVATIONS AND 1 VAR]ABLES. 1588

THE DATA STATEMENT USED O.04 SECONDS AND 336K.

AS LOG OSSAS82.4

CUMULATING MONTHLY SHARE
MONTHLY PORTFOLIO VALUES
t

DATA PORT6;
IF N =1 THEN SET Y5;
SET'YR6;

KEEP NAME SYMB1 PE KRAT

SELECTING 20 STOCKS FOR
USING GRAHAMIS CRITERIA.
t

VS?II'fVS JOB MAYER
2I:46 TUESDAY, MARCH 18, 1986

VALUES TO OBTAIN
FOR 1984.

FCFR VALO VALI-VAL12;

1985 PORTFOLIO

IF N =1 THEN I=1;
IF I<=2û AND KRAT<=I THEN D0;
., Ifl;
CALCULATING MONTH-BY-MONTH VALUES OF THE
SHARES OF EACH OF THE 20 COMPANIES.
t_

VALO=S13/20;
SHRS=VAL0/ PR;
vALl=SHRS)kP1:
SHRS=SHRS'K( l+DP1 IP2) ;
vAL2=SHRS)kP2;
vAL3=SHRS)'rP3 ¡
vAL4=SHIIS)'rP4:
SSRS=SHRS:k( 1+Dp2lp5 ) ;
vALs=SHRS:'rP5 i
vAL6=SHIìS)'rP6 ;
VALT=SHRS)'(P7:
SHRS=SHRS'K( 1+DP3 /P8 ) ;
vALS=SIilìS'tP8 i
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22

663
664
665
666
667
668
669
670
67r
672
673

SAS LOG OSSAS82.4

vAL9=SHRS'kP9;
VALlO=SHRS>tP10;
SHRS=SHRS'K( 1+DP4lP11 ) ;
VAL1I=SHRS'kP11 ;
VAL12=SHRS:'<P12 ;
OUTPUT PORT6;

*END;

CUMULATING MONTHLY SHARE
MONTHLY PORTFOT,IO VALUES
t

NOTE: DATA SET WORK.PORT6 HAS 20 OBSERVATIONS AND 18 VARIABLES. 1

i5 OBS/TRK
ñõrni-rH¡ DATA STATEMENT usED 0.08 SECoNDS AND 344K.

PROC MEANS DATA=PORT6 NOPRINT SUM;
VAR VALO VAL1-VAL12;
OUTPUT OUT=X6 SUM=SI-S13 ;

TRANSPOSING VECTORS OF MONTHLY PORTFOLIO
VALUES TO OBTAIN COLUMN VECTORS.
t

NOTE: DATA SET WORK.X6 HAS 1 OBSERVATIONS AND 13 VARIABLES. T76 O

BS/TRK
ñorÊl'--rgr pRocEDURE MEANS usED 0.07 SECoNDS AND 402K.

VS2/I'íVS JOB MAYER
2I:46 TUESDAY, MARCH 18, 1986

VALUES TO OBTAIN
FOR 1985.

AND 1 VARIABLES. 1588

AND 336K.

674
675
676
677
678
679
680

681
682
683
684
685
686
687
688
689
690
69r
692
693
694
695
696

697
698
699
700
701
702
703
704

DATA Vl;
SET Xl;
VP=SI; OUTPUT;
Vp=S2;OUTpUT;
VP=S3; OUTPUT;
VP=S4; OUTPUT;
VP=S5; OUTPUT;
VP=S6; OUTPUT¡
Vp=S7; OUTpUT;
VP=S8;OUTPUT;
Vp=S9; OUTPUT;
VP=S10; OUTPUT¡
VP=S11; OUTPUT;
VP=S12; OUTPUT;
VP=S13; OUTPUT;
KEEP VP;

NOTE: DATA SET WORK.VI HAS 13 OBSERVATIONS
OBS/TRK
¡¡orE: THE DATA STATEMENT USED 0.04 SECONDS

DATA V2;
SET X2;
VP=S2; OUTPUT;
VP=S3; OUTPUT;
VP=S4; OUTPUT;
VP=S5; OUTPUT;
VP=S6; OUTPUT;
VP=S7; OUTPUT;
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705 VP=S
706 VP=S
707 VP=S
708 VP=S
709 VP=S
7I0 VP=S
7II KEEP

712
713
714
7rs
776
717
718
719
720
72r
722
723
724
725
726

727
728
729
730
731
732
733
734
735
736
737
738
739
740
74L

82.4 VS2IMVS JOB MAYER
2It46 TUESDAY, MARCH 18, 1986

OG OSSAS

8; OUTPUT;
9; OUTPUT;
10; OUTPUT;
11;OUTPUT;
12; OUTPUT;
13; OUTPUT;
VP;

NOTE: DATA SET [^JORK.V2 HAS 12 OBSERVATIONS
OBS/TRK
NOTiI: THE DATA STATEMENT USED O.O5 SECONDS

AND 1 VARIABLES. 1588

AND 336K.

DATA V3;
SET X3;
VP=S2; OUTPUT;
VP=S3; OUTPUT;
VP=S4; OUTPUT;
VP=S5; OUTPUT;
VP=S6; OUTPUT;
VP=S7; OUTPUT;
VP=S8; OUTPUT;
VP=S9¡ OUTPUT;
VP=S10; OUTPUT;
VP=SI1; OUTPUT;
VP=S12; OUTPUT;
VP=S13; OUTPUT;
KEEP VP;

NOTE: DATA SET WORK.V3 HAS 12 OBSERVATIONS AND 1 VARIABLES. 1588
OBS/TRK
ñoih;-tHn r¡,ta STATEMENT usED 0.05 sEcoNDS AND 336K.

DATA V4¡
SET X4;
VP=S2; OUTPUT;
VP=S3; OUTPUT;
VP=S4; OUTPUT;
VP=S5; OUTPUT;
VP=S6¡ OUTPUT;
VP=S7; OUTPUT;
VP=S8; OUTPUT;
VP=S9; OUTPUT;
Vp=S10; OUTPUT;
VP=Sl1 ¡ OUTPUT;
VP=S12¡ OUTPUT;
VP=S13; OUTPUTI
KEEP VP;

NOTE: DATA SET WORK.V4 HAS 12 OBSERVATIONS AND 1 VARIABLES. 1588
OBS/TRK
¡IOthi TgU ¡NtN STATEMENT USED O.04 SECONDS AND 336K.

742
743
744
745
746

DATA V5:
SET X5;
VP=SZ;OUTPUT;
VP=S3; OUTPUT;
VP=S4¡ OUTPUT;
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747 VP=SS; OUTPUT;
748 VP=S6; OUTPUT;
749 VP=S7; OUTPUT;
750 VP=S8; OUTPUT;
751 VP=S9; OUTPUT;
752 VP=S10; OUTPUT;
753 VP=S1l; OUTPUT;
754 VP=S12; OUTPUT;
755 VP=S13; OUTPUT;
756 KEEP VP:

NoTE: DATA SET WORK.VS HAS 12 OBSERVATIONS AND 1 VARIABLES. 1588
OBS/TRK
NOTE: THE DATA STATEI"ÍENT USED 0.05 SECONDS AND 336K.

757
758
759
760
76r
762
763
764
765
766
767
768
769
770
77r
772
773
774
775

DATA V6;
SET X6;
VP=S2; OUTPUT;
VP=S3; OUTPUT;
VP=S4;OUTPUT;
VP=S5; OUTPUT;
VP=S6; OUTPUT;
VP=S7; OUTPUT;
Vp=SB; OUTpUT;
VP=S9; OUTPUT;
VP=S10; OUTPUT;
VP=S11; OUTPUT;
VP=S12; OUTPUT;
VP=S13; OUTPUT;
KEEP VP:

ôo¡¡cnrr¡urïNc DATA sETS To oBTATN oNE
COLUMN VECTOR OF ALL PORTFOLIO VALUES.

DATA RETURNS1;
SET JOIN1;
RETAIN VL;
IF N NE 1 THEN DO;

NOTE: DATA SET WORK.V6 HAS 12 OBSERVATIONS AND I VARIABLES. i588
OBS/TRK
NOTE: THE DATA STATEMENT USED 0.05 SECONDS AND 336K.

DATA JOIN1:
SET V1 V2 Y3 V4 V5 V6;
VA=VP;
KEEP VA:

CALCULATING MONTHLY PORTFOLIO RETURNS

,

NOTE: DATA SET IJORK.JOINI HAS 73 OBSERVATIONS AND t VARIABLES. 15
88 OBS/TRK
NOTE: THE DATA STATEI"ÍENT USED 0.08 SECONDS AND 336K.

776
777
778
779
780
781
782
783
784

785
786
787
788
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7Bg Rr\=(VA-VL),tt00/Vl,;
790 END;
79I VL=VA;
792 IF N =1 THEN DELETE;
793 KEEP RA;
7 94 :'ç

iéS CONSTRUCTING MONTHLY RETURNS ON THE TSE
796 TOTAL RETURN INDEX.
797 ;

NOTE: DATA SET I,JORK.RETURNSI HAS 72 OBSERVATIONS AND 1 VARIABLES.
1588 OBS/TRK

NOÍE; itte'DÃrn STATEMENT usED 0.07 SECoNDS AND 336K.

798 DATA MARKET;
799 SET TSE;
8OO RETAIN VL;
801 IF N NE.l THEN DO;
802 nM=(r¡Ff-vL¡>'<1gQ/vL;
803 END;
804 VL=VM;
805 IF N =1 THEN DELETE;
806 KEEP RM RF YEAR MONTH;
807 >'(

808
809 COMPUTING MONTHLY PORTFOLIO VALUES UNDER

aÍO BOWEN & GANUCHEAUIS APPROACH
811
8I2 i

NOTE: DATA SET WORK.MARKET HAS 72 OBSERVATIONS AND 4 VARIABLES. 5

29 OBS/TRK
ñórÈt-tt¡È DATA STATEMENT usED 0.03 SECoNDS AND 336K.

813 DATA PORTA;
814 SET YR1;
ãij xucp-ñAt"r¡ sYMBl PE KRAT FCFR vALo VALI-VALI2;
816 )t

811 SELECTING 20 STOCKS FOR 1980 PORTFOLIO
818 USING B&GIS CRITERIA.
819 ;820 IF N =1 THEN I=1;
E2T IF T<=20 AND FCFR>=O THEN DO;
822 r+1;
923 >k

814 cALcULATTNG MoNTH-BY-MoNTH vALUEq oF THE
ElS SHARES OF EACH OF THE 20 COMPANIES.
826 ;827 VAL0=5000;
828 SHRS=5000/PR;
829 VALI=SHRS*BI;
83Ó SHRS=SHRS,t( 1+DPl IP2);
831 VAL2=SHRS*P2;
832 VAL3=SHRS*P3;
833 VAL4=SHRS*P4;814 snRs=sltRs:y(t+op?lp5);
8 35 VAL5=SHRS'kPS ;
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z6

836
837
838
839
840
841
842
843
844
845
846
847
848
849
850

NOTE: DATA SET I^]ORK.PORTA HAS 20 OBSERVATIONS AND 18 VARIABLES.
15 OBS/TRK
ñótul iun ¡ere srATEt"tENT usED 0.07 SECoNDS AND 344K.

851 PROC MEANS DATA=PORTA NOPRTNT SUM;
852 VAR VALO VAL1-VAL12;
853 OUTPUT OUT=XA SUlf=Sl-Si3;
854 ;k

855 RETAINING 1980 YEAR-END PORTFOLIO VALUE
856 TO USE AS STARTING VALUE FOR 1981 PORTFOLIO.
857 i

NOTE: DATA SET I,JORK.XA HAS 1 OBSERVATIONS AND 13 VARIABLES. T76
BS/TRK
ÑÓîÈt THE PROCEDURE MEANS USED 0.06 SECONDS AND 402K.

858 DATA YA;
859 SET }(A;
860 KEEP S13;

NOTE: DATA SET WORK.YA HAS 1 OBSERVATIONS AND 1 VARIABLES. 1588
BS/TRK
NOTE: THE DATA STATEMENT USED 0.04 SECONDS AND 336K.

861 DATA PORTB;
862 IF N =1 THEN SET YA;
863 SET YR2T
864 KEEP NAJ'18 SYMBI PE KRAT FCFR VALO VALI-VAL12¡
ðo)
866 SELECTING 20 STOCKS FOR 1981 PORTFOLIO
867 USING B&GIS CRITERIA.
868 i869 IF N =1 THEN I=1;
870 IF I<=20 AND FCFR>=O THEN DO;
87r t<

872 CALCULATING MONTH-BY-MONTH VALUES OF THE
873 SHARES OF EACH OF THE 20 COMPANIES.
874 ;875 rfl:
876 VAL0=S13/20;
877 SHRS=VAL0/PR;

A S L O G OS SAS 82.4 VS2/MVS J9Þ -MAYER2I:/+6 TUESDAY, MARCH 18, 1986
VAL6=SHRS)tP6;
vALT=SHIìS:kP7:
sHRS=SHRS'',( tílp: /p8 ) ;
VALS=SHiìS''(P8 ;
vALg=SmìSì'.P9;
VAL lO=SHRS''rP 10 ;
SHRS=SHRS:K( 1+DP4lP11 ) ;
VALll=SHRS:'<Pl1 ;
VALl2=SHRS>'.P12;
OUTPUT PORTA;

*END;

CUMULATING MONTHLY SHARE VALUES TO OBTAIN
MONTHLY PORTFOLTO VALUES FOR 1980.
,
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878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899

NOTE: DATA
15 OBS/TRK
NOTE: THE

27 s A s L o c os sAS 
"'orr,46 rul83lf,ttÍflËtlËTttntu

vALl=SHRS)'rP1;
SHRS=SHRS''' ( Tí¡P1 / P2 ) ;
vAL2=SI{IìSì'(P2;
vAL3=SHRS:'(P3;
vAL4=SHRS)kP4:
SHRS=SHRS'K( 1+DP2lP5 ) ;
vAL5=SHRS,'(P5;
VAL6=SHRS)'<P6;
vALT=SHRS)'(P7:
SHRS=SHRS:'I( t+Dp3 / p8 ) ;
VALS=SIRS,kP8;
vAL9=SHRSltP9;
VAL1O=SHRS''rP10.
ðfiñË:sfiilsi ( iiöÞ+l pr r I ;
VALI I=SHRS".P11 ;
VALl2=SHRS:'<P12;
OUTPUT PORTB;

lNn t

CUMULATING MONTHLY SHARE
MONTHLY PORTFOLIO VALUES
t

SET I,JORK.PORTB HAS 20 OBSERVATIONS AND 18 VARIABLES. 1

DATA STATEMENT USED O.08 SECONDS AND 344K.

PROC MEANS DATA=PORTB NOPRINT SUll;
VAR VALO VAL1-VAL12;
OUTPUT OUT=XB SUM=S1-S13 ;

RETAINING 1981 YEAR-END PORTFOLIO VALUE
TO USE AS STARTING VALUE FOR 1982 PORTFOLIO.
t

NOTE: DATA SET WORK.XB HAS 1 OBSERVATIONS AND 13 VARIABLES. 176 O

BS/TRK
NOTE: THE PROCEDURE MEANS USED 0.07 SECONDS AND 402K.

gO7 DATA YB;
908 SET XB;
909 KEEP S13;

NOTE: DATA SET I,/ORK.YB HAS lOBSERVATIONS AND l VARIABLES. 1588 0
BS/TRK
NOTE: THE DATA STATEMENT USED 0.04 SECONDS AND 336K.

DATA PORTC;
IF N =1 THEN SET YB;

SET YR3T
KEEP NA]"IE SYMB1 PE KRAT
)t

SELECTING 20 STOCKS FOR
USING B&GIS CRITERIA.
iIF N =l THEN I=1;
IF I<=20 AND FCFR>=0 THEN DO;

900
90r
902
903
904
90s
906

VALUES TO OBTAIN
FOR 1981.

FCFR VALO VAL1-VAL12;

1982 PORTFOLIO

910
911
912
913
9t4
915
916
9L7
918
919
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., r+1;

CALCULATING MONTH-BY.MONTH VALUES OF THE
SHARES OF EACH OF THE 20 COMPANIES.
l_

VAL0=S 13 / 20 1

SHRS=VALO/ PR;
vALl =SIIRS''(P1 :
SHRS=SFIRS'"( l+DP1 I P?) ;
vAL2=SI{RS'!P2 i
VAL3=SHRS'f P3;
VAL4=SHRS'tP4:
sitns=srns,', ( tinp2 I P 5 ) ;
vALs=SHRS:kP5;
vAL6=SHRS)kP6;
VALT=SHRS*P7:
SHRS=SHRS*( 1+DP3/P8 ) ;
vALS=SHRS''(P8;
vAL9=SHiìS:kP9;
VALIO=SHRS''!P10;
sHRS=SHRS*( t+lPalP1 1 ) ;
VALl 1=SHRS*P1 1 ;
VAL12=SHRS:'<P12 ;
OUTPUT PORTC¡

-END;

920
92r
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
94I
942
943
944
945
946
947
948

949
950
951
952
953
954
955

NOTE: DATA SET WORK.PORTC HAS 20 OBSERVATIONS AND 18 VARIABLES. 1

i5 OBS/TRK
NOTE: THE DATA STATEI'IENT USED 0.08 SECONDS AND 344K.

PROC MEANS DATA=PORTC NOPRINT SLJI'I;
VAR VALO VALl.VALI2;
OUTPUT OUT=XC SUM=S1-S13 ;

RETAINING 1982 YEAR-END PORTFOLIO VALUE
TO USE AS STARTING VALUE FOR 1983 PORTFOLIO.
t

NOTE: DATA SET woRK.XC HAS 1 OBSERVATIONS AND 13 VARIABLES. 176 o
BS/TRK
NOTE: THE PROCEDURE MEANS USED 0.08 SECONDS AND 402K.

956 DATA YC;
957 SET XC;
958 KEEP S13;

CT]MULATING MONTHLY SHARE
MONTHLY PORTFOLIO VALUES
t

DATA PORTD;
IF N =I THEN SET YC;

SET YR4T

VALUES TO OBTAIN
FOR 1982.

NOTE: DATA SET WORK.YC HAS I OBSERVATIONS AND I
BS/TRK
NOTE: THE DATA STATEMENT USED O.O4 SECONDS AND

VARIABLES. 1588 O

3 36K.

959
960
961
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29

962
963
964
965
966
967
968
969
970
97r
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997

S A S L O G OS SAS 82.4 VS2IMVS JOB MAYER
21246 TUESDAY, MARCH 18, i986

KEEP NAME SYMB1 PE KRAT FCFR VALO VAL1-VAL12;

SELECTING 20 STOCKS FOR 1983 PORTFOLIO
USING B&GIS CRITERIA.
tIF N =1 THEN I=1;
IF f<=20 AND FCFR>=0 THEN DO;

., I+1;
CALCULATING MONTH-BY-MONTH VALUES OF THE
SHARES OF EACH OF THE 20 COMPANIES.

'VAL0=S1Z/20;
SHRS=VALO / PR;
VALl=SHRS)'<P1;
SHRS=SHRSj'( l+DP1 /P2) ;
vAL2=SHRS)kP2;
VAL3=SHRS*P3;
VAL4=SHRSrkP4;
SHRS=SHRS'''( lIDP2lP5 ) ;
vAL5=SHRS''rP5 i
vAL6=SHRS)kP6;
vALT=SHRS:kP7 ¡
SHRS=STIRS'" ( 1+DP3 / P8 ) ;
VAL8=SHRSrf P8;
vAL9=SHRS'kP9;
VALlO=SHRS>'¡P10;
SHRS=SIIRS,'.( t+0p4l pt 1 ) ;
vAL11=SHRS)'íP11 ;
VAL12=SHRS"<P12;
OUTPUT PORTD;

END;

CUMULATING MONTHLY SHARE VALUES TO OBTAIN
MONTHLY PORTFOLIO VALUES FOR 1983.
t

DATA YD;
SET XD;
KEEP S13;

NOTE: DATA SET WORK.PORTD HAS 20 OBSERVATIONS AND 18 VARIABLES.
15 OBS/TRK
NOTE: iTTg ¡A,TE STATEMENT USED O.O8 SECONDS AND 344K.

PROC MEANS DATA=PORTD NOPRINT SUM;
VAR VALO VAL1-VALI2;
OUTPUT OUT=XD SUM=S1-S13 ;

998
999
i 000
1001
i 002
I00 3
1004

RETAINING
TO USE AS

1983 YEAR-END PORTFOLIO VALUE
STARTING VALUE FOR 1984 PORTFOLIO.

NOTE: DATA SET WORK.XD HAS 1 OBSERVATIONS AND 13 VARIABLES. 176 O

BS/TRK
ñorr: THE pRocEDURE MEANS usED 0.07 SECoNDS AND 402K.

1 005
r 006
100 7
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NOTE: DATA SET WORK.YD HAS 1 OBSERVATIONS AND 1 VARIABLES. 1588 O

BS/TRK
ñoîe : THE DATA srATEì'tENT usED 0.04 SECoNDS AND 336K.

1 008
I 009
l0l0
1011
t0 12
1013
1014
1015
1016
1017
1018
1019
I 020
LO2L
t02.2
1023
r024
to25
r026
ro27
LO28
1029
1 030
1031
ro32
103 3
1 034
r 035
I 036
r037
I 038
1 039
1040
1041
1042
1043
1044
1045
t046

DATA PORTE;
IF N =I THEN SET YD;

SET YR5T
KEEP NAJ'IE SYMB1 PE KRAT FCFR VALO VAL1-VAL12;

SELECTING 20 STOCKS FOR 1984 PORTFOLIO
USING B&GIS CRITERIA.

IF N =1 THEN I=1;
IF f<=20 AND FCFR>=O THEN DO;

TI'I .
-r. 

tttt

ô¡.lcuurrNc MONTH-By-MoNTH 
'ALUES 

oF THE
SHARES OF EACH OF THE 20 COMPANIES.
t_

VAL0=S13/20;
SFIRS=VAL0/ PR ¡
vALl=SHRS)kPl:
SHRS=SHRS'''( l+DP1 I P2) ;
vAL2=SinìS)'rP2 ;
vAL3=SHRS'kP3;
VAL4=SHÌÌS)'<P4 :
SHRS=SFIRS''T( i+DP2lP5 ) ;
VAL5=SHRS*P5;
VAL6=SHRS*P6;
vALT=Smls)'(P7:
SHRS=SHRSX ( 1+DP3 i P8 ) ;
VALS=StlRS:kP8;
vALg=SHIIS)kP9;
VAL1o=SIIRS;tP10 ¡
SHRS=SHRS,..( 1+NP4lP1i ) ;
VAL11=SHRS:'<P11 ;
VAL12=SHRS:kP12;
OUTPUT PORTE;

-END;

CUMULATING MONTHLY SHARE VALUES TO OBTAIN
MONTHLY PORTFOLIO VALUES FOR 1984.

NOTE: DATA SET I\IORK.PORTE HAS 20 OBSERVATIONS AND 18 VARIABLES. 1

15 OBS/TRK
NOTE: THE DATA STATEMENT USED 0.08 SECONDS AND 344K.

PROC MEANS DATA=PORTE NOPRINT STIM;
VAR VALO VALI-VALl2;
OUTPUT OUT=XE SUM=S1-Sl3 ;

RETAINING 1984 YEAR-END PORTFOLIO VALUE
TO USE AS STARTING VALUE FOR 1985 PORTFOLIO.

NOTE: DATA SET I,JORK.XE HAS 1 OBSERVATIONS AND 13 VARIABLES. 176 O

BS/TRK

1047
1 048
1049
I 050
105 I
r052
105 3
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NOTE: THE PROCEDURE MEANS

1054 DATA YE;
1055 SET XE;
1056 KEEP S13;

NOTE: DATA SET WORK.YE HAS 1 OBSERVATIONS AND 1 VARTABLES. 1588 O

BS/TRK
ñõîÈi---tsn DATA STATEMENT usED 0.04 SECoNDS AND 336K.

DATA PORTF;
IF N =1 THEN SET YE;

sEl YR6î
rnËp-Ñ¿Y¡ SYMB1 PE KRAT FCFR VALO VAL1-VAL12;
-:<

SELECTING 20 STOCKS FOR 1985 PORTFOLIO
USING B&GIS CRITERIA.

ÍF N =1 THEN I=1;
IF I<=20 AND FCFR>=0 THEN D0;

., I+1;

CALCULATING MONTH.BY-MONTH VALUES OF THE
SHARES OF EACH OF THE 20 COMPANIES.

VALO=S L3 / 20 z

SHRS=VALO/PR;
VALl=SHRS:tP1¡
sHRs=sfns,k( l+DPl / eZ) ;
vAL2=SHllS)'rP2 ;
vAL3=SHRS''rP3;
VAL4=SHRS:'.P4:
SHRS=SHRS''( ( 1+DP2lP5 ) ;
vALs=SHRS;kP5;
vAL6=SHRS)kP6;
vALT=SHRS)tP7:
snns=srns't( 1+DP3/P8 ) ;
VALS=SHIIS)'rP8 ;
VAL9=SHRS,tP9;
VAL10=SHRS'kP10:
SHRS=SHRS*( 1+DP4lP1 1 ) ;
VALI l=SHRS>'<P11 ;
VAL12=SHRS"¡P12 ¡
OUTPUT PORTF;

*END;

CI.JMULATING MONTHLY SHARE VALUES TO OBTAIN
MONTHLY PORTFOLIO VALUES FOR 1985.
t

NOTE: DATA SET WORK.PORTF HAS 20 OBSERVATIONS AND 18 VARIABLES.
15 OBS/TRK
ñõrÈl-utÈ DATA STATEMENT usED 0.08 SECoNDS AND 344K.

1096 PROC MEANS DATA=PORTF NOPRINT SUM;
IO97 VAR VALO VAL1-VAL1Z;ioga ourPUT our=xF suM=Sl-s13;

OS SAS 82.4 VS2/MVS JOB MAYER
2L246 TUESDAY, MARCH 18' 1986

USED O.O7 SECONDS AND 402K.

105 7
1 058
I 059
1 060
1061
t062
I 063
I 064
106 5
1 066
LO67
1 068
I 069
1 070
1071
t072
L073
r07 4
1 075
107 6
LO77
107 8
I 079
1080
1081
I 082
108 3
I084
I 085
1 086
108 7
I 088
i 089
I 090
1091
r092
i093
1094
r 095
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1 099
i 100
I 101
TIO2

LOG

TRANSPOSING VECTORS OF MONTHLY PORTFOLIO
VALUES TO OBTAIN COLUMN VECTORS.
t

NOTE: DATA SET WORK.XF HAS 1 OBSERVATIONS AND 13 VARIABLES. 176 O

BS/TRK
NOTE: THE PROCEDURE MEANS USED 0.07 SECONDS AND 4OZK.

DATA VA;
SET XA;
VP=S1;OUTPUT;
VP=S2; OUTPUT;
VP=S3; OUTPUT;
VP=S4; OUTPUT;
VP=S5; OUTPUT;
VP=S6; OUTPUT;
VP=S7; OUTPUT;
VP=S8; OUTPUT;
VP=S9; OUTPUT;
VP=S10; OUTPUT;
VP=SII; OUTPUT;
VP=Sl2; OUTPUT;
VP=S13; OUTPUT;
KEEP VP;

NOTE: DATA SET I,JORK.VA HAS 13 OBSERVATIONS AND 1 VARIABLES. 1588
OBS/TRK
NOTE: THE DATA STATEI"ÍENT USED 0.05 SECONDS AND 336K.

DATA VB;
SET XB;
VP=S2;OUTPUT;
VP=S3; OUTPUT;
VP=S4¡ OUTPUT;

SAS OS SAS 82.4 VS2II'{VS JOB MAYER
2L:46 TUESDAY' MARCH 18' 1986

I 103
I 104
I 105
I 106
I 107
I 108
1 109
I 110
1 111
TIT2
I 113
t 114
I 115
1116
t1i7
I 118

1119
TI2O
I12L
lL22
TI23
1r24
II25
TL26
It27
1128
IL29
I 130
1 131
tr32
li33

VP=S5
VP=S6
VP=S7
VP=S8
VP=S9;
VP=S10;

OUTPUT;
OUTPUT;
OUTPUT ¡
OUTPUT;
OUTPUT;

OUTPUT;
VP=S1l ¡ OUTPUT;
VP=S12;OUTPUT;
VP=S13;OUTPUT;
KEEP VP;

NOTE: DATA SET I.JORK.VB HAS 12 OBSERVATIONS AND l VARIABLES. 1588
OBS/TRK
NOTE: THE DATA STATEI"íENT USED 0.05 SECONDS AND 336K.

134
135
136
t37
138
139
r40

DATA VC;
SET XC;
VP=S2; OUTPUT;
VP=S3:OUTPUT;
VP=S4¡ OUTPUT;
VP=S5; OUTPUT;
VP=S6; OUTPUT;
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1141 VP=S7;OUTPUT;
II42 VP=S8; OUTPUT;
1143 VP=S9;OUTPUT¡
Ll44 VP=S10; OUTPUT;
1145 Vp=Sll; OUTpUT;
1146 VP=S12; OUTPUT;
Ll47 VP=SI3; OUTPUT;
1148 KEEP VP;

SAS 82. 4 VS2II'{VS JOB MAYER
2L:46 TUESDAY, MARCH 18, 1986

NOTE: DATA SET WORK.VC HAS 12 OBSERVATIONS
OBS/TRK
NOTE: THE DATA STATEMENT USED O.O5 SECONDS

1149 DATA VD;
1150 SET Ð;
1151 VP=S2; OUTPUT;
II52 VP=S3; OUTPUT;
1153 VP=S4; OUTPUT;
1154 VP=S5; OUTPUT;
1155 VP=S6; OUTPUT;
f156 VP=S7; OUTPUT;
LI57 VP=S8; OUTPUT¡
1158 VP=S9; OUTPUT;
1159 VP=S10;OUTPUT;
1160 VP=Sll; OUTPUT;
1161 VP=S12; OUTPUT;
1162 VP=S13; OUTPUT;
1163 KEEP VP;

NOTE: DATA SET WORK.VD HAS 12 OBSERVATIONS AND I VARTABLES. i588
OBS/TRK
ñoÍEt lnn rern STATEMENT usED 0.05 SECoNDS AND 336K.

TT64 DATA VE;
1165 SET XE;
1166 VP=S2; OUTPUT;
LI67 VP=S3; OUTPUT;
11ó8 VP=S4; OUTPUT;
1169 VP=SS; OUTPUT;
LI70 VP=S6;OUTPUT;
LLTL VP=S7; OUTPUT;
II72 VP=S8; OUTPUT;
II73 VP=S9; OUTPUT;
II74 VP=S10;OUTPUT;
II75 VP=Sl1; OUTPUT;
LI76 VP=S12;OUTPUT;
II77 VP=S13;OUTPUT;
1178 KEEP VP;

NOTE: DATA SET WORK.VE HAS 12 OBSERVATIONS AND 1 VARIABLES. 1588
OBS/TRK
ñõrir: lnn rern STATEMENT usED 0.05 sEcoNDS AND 336K.

1779 DATA VF¡
1180 SET XF;
1181 VP=S2; OUTPUT;
LL82 VP=S3; OUTPUT;

AND 1 VARIABLES. T588

AND 336K.
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VP=S4;OUTPUT;
VP=S5; OUTPUT;
VP=S6; OUTPUT;
Vp=S7;OUTpUT;
VP=S8; OUTPUT;
VP=S9; OUTPUT;
VP=S10; OUTPUT;
VP=Sll; OUTPUT;
VP=S12;OUTPUT;
VP=S13; OUTPUT;
KEEP VP;

VS2IMVS JOB MAYER
TUESDAY, MARCH 18, 1986

r 183
i 184
I 185
I r86
I r87
I 188
1 189
I 190
I 191
LT92
1 193
r194
I 195
1 196
tr97
I 198
I 199

I 200
I2OT
L202
1203
t204
1 205
L206
1207
1 208

r209
r2l0
LzII
t2L2
L2t3
LzL4
LzT5
T2I6
t2r7
1218
T?T9
r220
I22T
1222
t223

:k

CONCATINATING DATA SETS TO OBTAIN ONE
COLUMN VECTOR OF ALL PORTFOLIO VALUES.

NOTE: DATA SET WORK.VF HAS 12
OBS/TRK
NOTE: THE DATA STATEMENT USED

DATA JOINA;
SET VA VB VC VD VE VF¡
VB=VP;
KEEP VB;

;k

CALCULATING MONTHLY PORTFOLIO RETURNS

t

NOTE: DATA SET WORK.JOINA HAS i3 OBSERVATIONS AND I VARIABLES. 15
88 OBS/TRK
ñÕrnr THÈ DATA STATEMENT usED 0.09 sEcoNDS AND 336K.

DATA RETURNSA;
SET JOINA;
RETAIN VL;
IF N NE 1 THEN DO;
RB=(VB-VL )'t100/VL;

END;
VL=VB;

IF N =1 THEN DELETE¡
KEEP RB;

COMPUTING MONTHLY PORTFOLIO VALUES UNDER
FISHERIS APPROACH

t

NOTE: DATA SET WORK.RETURNSA HAS 72 OBSERVATIONS AND 1 VARIABLES.
1588 OBS/TRK

UOÍT: THE DATA STATEI"IENT USED O.O7 SECONDS AND 336K.

OBSERVATIONS AND 1 VARIABLES. 1588

O.05 SECONDS AND 336K.

1224 DATA FISHER1 ¡
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r225
r226
1227
r228
L229
r230
r23l
t232
1233
r234
r235
I236
r237
L238
r239
r240
L24I
t242
r243
r244
1245
t246
L247
r248
1249
t250
L25L
1252

NOTE:
134

NOTE:

t253
r254
r255
r256
r257
r258
r259

1260
L26l
t262

NOTE: DATA SET WORK.YFI HAS I OBSERVATIONS AND
OBS/TRK
NOTE: THE DATA STATEMENT USED O.O3 SECONDS AND

S A S L O G OS SAS 82.4 VS2IMVS JOB MAYER
2I:46 TUESDAY, MARCH 18' 1986

SET Fl;
KEEP NAI"ÍTÌ SYMB1 VALO VAL1-VAL12;

CALCULATING MONTH.BY-MONTH VALUES OF THE
SHARES OF EACH OF THE 20 COMPANIES.

VAL0=5000:
SHRS=S000/PR;
VALl=SHRS>kP1;
SHRS=SFIRS>I ( l+DP1 / P2 ) ;
vAL2=SHIIS:'rP2 ;
vAL3=SHRS)'(P3;
VAL4=SÉIRS>kP4:
SHRS=STIRS'K( 1+DP2lP5 ) ;
vAL5=SHIìS"rP5;
VAL6=SIIRS*P6;
VALT=SHRS'tP7;
SHRS=SHRS:'' ( 1+DP3 / P8 ) ;
VALS=SHRS''rP8;
vAL9=SHIISrtP9:
VAL1O=SIIRS'!P10;
SHRS=SHRS;t ( 1+DP4l P1 1 ) ¡
VALl l=SIÍRSj<P11 ;
VAL12=SHRST'<P12;

CUMULATING MONTHLY SHARE VALUES TO OBTAIN
MONTHLY PORTFOLIO VALUES FOR I980.
t

DATA SET WORK.FISHER1 HAS 20 OBSERVATIONS AND 15 VARIABLES.
OBS/TRK

THE DATA STATEMENT USED 0.06 SECONDS AND 344K.

PROC MEANS DATA=FISHERl NOPRINT SUM;
VAR VALO VAL1-VALI2;
OUTPUT OUT=XF1 SUM=S1-S13 ;

RETAINING 1980 YEAR-END PORTFOLIO VALUE
TO USE AS STARTING VALUE FOR 1981 PORTFOLIO.
t

NOTE: DATA SET WORK.XFI HAS 1 OBSERVATIONS AND t3 VARIABLES. T76
OBS/TRK
NOTT: THE PROCEDURE MEANS USED O.O5 SECONDS AND 402K.

r263
1264
1265
t266

DATA YFl;
SET XFl;
KEEP S13;

DATA FISHER2;
IF N =1 THEN SET YFl;
SET_FZ;
KEEP VALO VAL1-VALI2;

1 VARIABLES. 1588

336K.
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CALCULATING MONTH-BY-MONTH VALUES OF THE
SHARES OF EACH OF THE 20 COMPANIES.
t

VAL0=S13/20;
SHRS=VALO / PR;
VALl=SIIRS>!Pl:
SHRS=SHRS'.'( l+DP1/P2 ) ;
vALz=SHllS)'rP2 ;
vAL3=SHRS)tP3;
VAL4=SHRSxP4:
SHRS=SHRS'''( 1*DP2lP5 ) ;
vAL5=SHRS)kP5 ¡
vAL6=SHRS:kP6;
vALT=SHRST'(P7;
sHRS=SHRS)i ( 1+DP3/ P8 ) ;
vALS=SHRST'rP8;
vAL9=SHRS)kP9;
VAL10=SHRS:!P10;
SHRS=sHRS". ( 1+¡P4lP1 1 ) ;
VALll=SHRS:'<P11 ;
VALl2=SHRSx'P l2 ;

CUMULATING MONTHLY SHARE VALUES TO OBTAIN
MONTHLY PORTFOLIO VALUES FOR 1981.

L267
L268
r269
1270
r27 1
r272
t27 3
127 4
127 5
r27 6
1277
r278
r27 9
1 280
r287
t282
L283
r284
r285
r286
t287
l 288
r289
r290
t29L
t292

NOTE: DATA SET I,JORK.FISHERz HAS 20 OBSERVATIONS AND 13 VARIABLES.
176 OBS/TRK

NOTE: THE DATA STATEMENT USED 0.07 SECONDS AND 344K.

t293
1294
t295
r296
r297
1298
t299

PROC MEANS DATA=FISHER2 NOPRINT SUM;
VAR VALO VAL1-VAL12;
OUTPUT OUT=XF2 SUM=SI-S13 ;

RETAINING 1981 YEAR-END PORTFOLIO VALUE
TO USE AS STARTING VALUE FOR 1982 PORTFOLIO.
t

NOTE: DATA SET WORK.XFz HAS 1 OBSERVATIONS AND 13 VARIABLES. T76
OBS/TRK
NoTÊ: THE PROCEDURE MEANS USED 0.06 SECONDS AND 402K.

I 300
13 01
t302

DATA YF2;
SET XF2;
KEEP S13;

NOTE: DATA SET WORK.YF2 HAS 1 OBSERVATIONS AND
OBS/TRK
NOTE: THE DATA STATEMENT USED O.O4 SECONDS AND

1 VARIABLES. 1588

3 36K.

1303 DATA FISHER3;
i304 IF N =1 THEN SET YF2;
1305 SET-F3;
1306 KEEP VALO VAL1-VAL12;
L307 )t

i3O8 CALCULATING MONTH-BY-MONTH VALUES OF THE
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37

130 9
1310
131 I
I3L2
1313
I3I4
1315
1316
L3L7
1318
1319
L320
T32I
r322
t323
1324
r325
r326
r327
I328
t329
1 330
13 31
t332

NOTE:
176

NOTE:

r333
L334
I 335
1 336
r337
1 338
1 339

S A S L O G OS SAS 82.4 VS2IMVS JOB MAYER
2L246 TUESDAY, MARCH 18, f986

SHARES OF EACH OF THE 20 COMPANIES.
t'vAL0=s13/20;

SHRS=VAL0 / PR;
VALl=SmS)tp1;
SHRS=SIIRS'K( l+DPI /P2) ;
VAL2=SHIìS)kP2;
vAL3=SIIRS)'rP3 ;
VAL4=SHRS"<P4:
SHRS=SHRS'I( 1+DP2lP5 ) ;
vALs=SHIìSìkP5;
vAL6=SHRST'rP6;
vALT=SHRS)kP7:
SHRS=SHRS'K( 1+DP3/P8 ) ;
VAL8=SHRS>iP8;
vAL9=SlilìS''rP9 ;
VALl0=SHRS:'<P10 :
SHRS=SHRS'K( i+DP4l P1 1 ) ;
VAL11=SHRS"<P11 ;
VAL12=SHRS;tP12 ;

CUMULATING MONTHLY SHARE VALUES TO OBTAIN
MONTHLY PORTFOLIO VALUES FOR I982.

DATA SET WORK.FISHER3 HAS 20 OBSERVATIONS AND 13 VARIABLES.
OBS/TRK

THE DATA STATEI'ÍENT USED O.O7 SECONDS AND 344K.

PROC MEANS DATA=FISHER3 NOPRINT SUM;
VAR VALO VAL1-VALI2¡
OUTPUT OUT=XF3 SUM=S1-S13 ;

RETAINING 1982 YEAR-END PORTFOL]O VALUE
TO USE AS STARTING VALUE FOR 1983 PORTFOLIO.
t

NOTE: DATA SET WORK.XF3 HAS 1 OBSERVATIONS AND 13 VARIABLES. L76
OBS/TRK
NOTE: THE PROCEDURE MEANS USED 0.06 SECONDS AND 402K.

1340 DATA YF3;
I34L SET XF3;
T342 KEEP S13;

NOTE: DATA SET WORK.YF3 HAS i OBSERVATIONS
OBS/TRK
NOTE: THE DATA STATEMENT USED O,O3 SECONDS

1343 DATA FISHER4;
1344 IF N =1 THEN SET YF3;
1345 SET_F4;
T346 KEEP VALO VALI-VALI2;
L347 ;(

1348 CALCULATING MONTH-BY-MONTH VALUES OF THE
L349 SHARES OF EACH OF THE 20 COMPANIES.
1350 ;

AND i VARIABLES. 1588

AND 336K.
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1351
r352
1 353
I 354
I 355
I 356
r357
I 358
I 359
1 360
1361
L362
I 363
L364
r 365
r366
1367
I 368
1369
13 70
T37 I
1372

NOTE:
L76

NOTE:

1373
r37 4
L37 5
137 6
L37 7
1378
1379

NOTE: DATA SET I^JORK.XF4 HAS I OBSERVATIONS AND
OBS/TRK
NOTE: THE PROCEDURE MEANS USED 0.06 SECONDS AND

1380 DATA YF4;
1381 SET XF4;
L382 KEEP S13;

SAS LOG OSSAS82.4

VALO=S13/20;
SHRS=VAL0 / PR;
vALl=SHIìS)'.P1:
SHRS=SHRS"'( l+DP1 I P2) i
vAL2=SHRS'tP2;
vAL3=SHRS:'rP3;
vAL4=SHRS'iP4;
sHRS=SHRS>k( 1+DP2lP5 ) ;
vAL5=SHRS)kP5 i
vAL6=SHRS;kP6;
vALT=SI{IìS:'(P7 :
SHRS=SHRS:"( 1+DP3/P8 ) ;
VALS=SHRS*'P8;
vALg=SHRS)kP9;
vALlo=SHRS'!P10:
SHRS=SHRS''(( 1+DP4lP11 ) ;
VALI 1=SHRS:'<P11 ;
VAL12=SHRS:'<Pl2;

VS2IMVS JOB I-,IAYER
2It46 TUESDAY, MARCH 18, 1986

t3 VARIABLES. L76

402K.

OBSERVATIONS AND i VARIABLES. 1588

O.03 SECONDS AND 336K.

CUMULATING MONTHLY SHARB VALUES TO OBTAIN
MONTHLY PORTFOLIO VALUES FOR 1983.
t

DATA SET WORK.FISHER4 HAS 20 OBSERVATIONS AND 13 VARIABLES.
OBS/TRK

THE DATA STATEMENT USED O.O7 SECONDS AND 344K.

PROC MEANS DATA=FISHER4 NOPRINT SUM;
VAR VALO VAL1.VALI2;
OUTPUT OUT=XF4 SUM=S1-S13 ;

RETAINING 1983 YEAR-END PORTFOLIO VALUE
TO USE AS STARTING VALUE FOR 1984 PORTFOLIO.
t

NOTE: DATA SET WORK.YF4 HAS I
OBS/TRK
NOTE: THE DATA STATEMENT USED

1 383
I 384
I 385
I 386
I 387
I 388
I 389
I 390
1391
t392

DATA FISHERS;
IF N =1 THEN SET YF4;
SET-F5;
KEEP VALO VAL1-VAL12;

CALCULATING MONTH-BY-MONTH VALUES OF THE
SHARES OF EACH OF THE 20 COMPANIES.
t,

VALO=S 13 I 20 t
SHRS=VAL0/ PR:
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1 393
r394
I 395
1 396
t397
1 398
I 399
1 400
1401
t402
1403
t404
1 405
t406
t407
1 408
I 409
1410
141 I
t412

sAS LOG 0ssAS82.4 VÐ2IUVS.JQq-MAYER2I:46 TUESDAY, MARCH 18, 1986
VALl=SÍIRS*P1;
SHRS=SHRS'I ( T+OPT / P2) ;
VAL2=SHRSì!P2;
vAL3=SHRS)kP3;
VAL4=SHRS)'<P4:
SHRS=SHRS:K( 1+DP2lP5 ) ;
vAL5=SHRS)kP5;
![l$=$ffi$:'<P6;
VALT=SHRS:kP7;
SHRS=S}IRS*( 1+DP3/P8 ) ;
VALS=SI{RS)kP8;
VALg=SHRS>kP9;
VALlO=SHRS"<P10;
SHRS=SFIRS'.. ( 1+DP4lP1 1 ) ;
VALlI=SHRS>"P11 ;
VAL 12=SHRS:'tP 12 ;

CUMULATING MONTHLY SHARE VALUES TO OBTAIN
UOÑtrTiY PORTFOLIO VALUES FOR 1983.
t

NOTE: DATA SET WORK.FISHERs HAS 20 OBSERVATIONS AND 13 VARIABLES.
176 OBS/TRK

r.¡ôrE:-iHh-IEtN STATEMENT USED O.08 SECONDS ATIO 344K.

L4I3 PROC MEANS DATA=FISHER5 NOPRINT SUM;
i+Itt vAR vALo vALI-VALI2;
î¿Îs ourPUT our=XFs sl;M=Sl-sl3;
L4I6 :'<

LiLi RETATNTNG 1984 YEAR-END PoRTFoI.-rQ y4!uE
i¿ig rõ-úSÊ-Às StARrr¡¡c vALUE FoR 1e8s PoRrFoLro.
1419 i

NOTE: DATA SET WORK.XFs HAS 1 OBSERVATIONS AND ].3 VARIABLES. 176
OBS/TRK
ñõibl^ts¡ pRocEDURE MEANS usED 0.06 SECoNDS AND 402K.

I42O DATA YF5;
L42T SET XF5;
1422 KEEP S13;

NOTE: DATA SET I,IORK.YFs HAS 1 OBSERVATIONS AND I VARIABLES. 1588
OBS/TRK
ñõihi-'rne DATA sTATEMENT usED 0.04 SECoNDS AND 336K.

1423 DATA FISHER6;
Tq2I* IF N =1 THEN SET YF5;
L425 SET-F6;
it2ø KEEP vALo vALl-vALl2;
L427 ':<

ítrle cALCULATTNG MONTH-BY-MoNTH vALUES 0F THE
Iq|é SHARES oF EAcH oF THE 20 coMPANTES.
1430 ii+:i VALo=sl3/Zoi
1432 SHRS=VAL0/PR;
1433 VALI=SHRS'T9I;
lt 1tr SHRS=sHRS'k( l+DPl /PZ) ;
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40

1435
L436
L437
1 438
L439
r440
T44T
t442
1443
L444
I445
t446
1447
L448
L449
i 450
i 451
t452

SAS LOG OSSAS82.4

VAL2=SHRS*P2;
vAL3=SIIRS)'(P3 ;
vAL4=SHIIS)kP4:
SHRS=SHRS:.(( l+DP2lP5 ) ;
vAL5=SHRS:kP5;
VAL6=SHRS*P6;
vALT=SHRS)kP7:
SHRS=SHRS),'( 1+DP3/P8 ) ;
vALS=SHRS)kP8 ¡
VAL9=SHRS"<P9;
VAL10=SFIRS:'<P10;
SHRS=SHRS* ( T+¡P4lP 1 1 ) ;
vAL11=SHRS:!P11 ;
VAL12=SHRS>'<P12 ;

CI.JMULATING MONTHLY SHARE
MONTHLY PORTFOLIO VALUES

DATA SET I^JORK.FISHER6 HAS 20 OBSERVATIONS AND 13 VARIABLES.
OBS/TRK
THiI DATA STATEMENT USED O.07 SECONDS AND 344K.

PROC MEANS DATA=FISHER6 NOPRTNT SUM;
VAR VALO VALl.VAL12;
OUTPUT 0UT=XF6 SUM=SI-S13 ;

TRANSPOSING VECTORS OF MONTHLY PORTFOLIO
VALUES TO OBTA]N COLUMN VECTORS.
t

NOTE: DATA SET I^IORK.XF6 HAS 1 OBSERVATTONS AND 13 VARIABLES. 176
OBS/TRK
NoTh: THE PROCEDURE MEANS USED 0.06 SECONDS AND 402K.

T460 DATA VFl;
T46T SET XFl;
L46Z VP=S1¡ OUTPUT;
1463 VP=S2; OUTPUT;
1464 VP=S3; OUTPUT;
1465 VP=S4; OUTPUT;
1466 VP=SS; OUTPUT;
1467 VP=S6; OUTPUT¡
1468 VP=S7; OUTPUT;
1469 VP=S8; OUTPUT;
1470 VP=S9; OUTPUT;
l47L VP=S10; OUTPUT;
1472 VP=Sll; OUTPUT;
1473 VP=S12; OUTPUT;
1474 VP=S13; OUTPUT;
1475 KEEP VP;

NOTE: DATA SET WORK.VFI HAS 13 OBSERVATIONS AND I VARIABLES. 1588
OBS/TRK

NOTEi THE DATA STATEMENT USED O.05 SECONDS AND 336K.

VS2IMVS JOB MAYER
2I246 TUESDAY, MARCH 18, 1986

VALUES TO OBTAIN
FOR 1985.

NOTE:
176

NOTE:

I453
1454
1455
I 456
I457
1458
t459

147 6 DATA VF2;
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L477 SET XF2;
1478 VP=S2; OUTPUT;
1479 VP=S3; OUTPUT;
1480 VP=S4; OUTPUT;
i481 VP=S5;OUTPUT;
I48Z VP=S6; OUTPUT;
1483 VP=S7; OUTPUT;
1484 VP=S8; OUTPUT;
1485 VP=S9; OUTPUT;
1486 VP=S10; OUTPUT;
1487 VP=S1l; OUTPUT¡
1488 VP=S12;OUTPUT;
L489 VP=S13; OUTPUT;
I49O KEEP VP;

NOTE: DATA SET WORK.VFZ HAS 12 OBSERVATIONS
OBS/TRK

NOTE¡ THE DATA STATEMENT USED O.O4 SECONDS

I49I DATA VF3;
L492 SET XF3;
1493 VP=S2; OUTPUT;
1494 VP=S3; OUTPUT;
1495 VP=S4; OUTPUT;
1496 Vp=SS; OUTpUT;
1497 VP=S6;OUTPUT;
1498 VP=S7; OUTPUT;
1499 VP=S8; OUTPUT;
1500 VP=S9; OUTPUT;
1501 VP=S10; OUTPUT;
1502 VP=Sl1; OUTPUT;
1503 VP=S12; OUTPUT;
1504 VP=S13; OUTPUT;
1505 KEEP VP;

NOTE: DATA SET WORK.VF3 HAS 12 OBSERVATIONS AND 1 VARIABLES. 1588
OBS/TRK

NOTE: THE DATA STATEMENT USED 0.04 SECONDS AND 336K.

1506 DATA VF4;
1507 SET XF4;
1508 VP=S2; OUTPUT;
1509 VP=S3; OUTPUT;
1510 VP=S4; OUTPUT;
1511 VP=S5;OUTPUT¡
I5I2 VP=S6; OUTPUT;
1513 VP=S7; OUTPUT;
1514 VP=S8; OUTPUT;
1515 VP=S9; OUTPUT;
1516 VP=Si0; OUTPUT;
1517 Vp=Sll; OUTpUT;
1518 VP=S12; OUTPUT;
1519 VP=S13; OUTPUT;
1520 KEEP VP;

NOTE: DATA SET WORK.VF  HAS 12 OBSERVATIONS AND 1 VARIABLES. 1588
OBS/TRK

AND 1 VARIABLES. 1588

AND 336K.
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NOTE: THE DATA STATEMENT USED 0.04 SECONDS AND 336K.

L52I DATA VF5;
1522 SET XF5;
L5Z3 Vp=S2; OUTpUT;
1524 VP=S3; OUTPUT;
L525 VP=S4; OUTPUT;
1526 VP=S5; OUTPUT;
L527 VP=S6; OUTPUT;
1528 VP=S7¡ OUTPUT;
1529 VP=S8; OUTPUT;
1530 VP=S9; OUTPUT;
1531 VP=S10; OUTPUT;
1532 VP=Sll; OUTPUT;
1533 VP=S12;OUTPUT;
1534 VP=S13;OUTPUT;
1535 KEEP VP;

NOTE: DATA SET WORK.VFs HAS 12 OBSERVATIONS AND 1 VARIABLES. i588
OBS/TRK

NOÍE;_îgC OATN STATEMENT USED O.05 SECONDS AND 336K.

I 536
153 7
I 538
I 539
1 540
1541
1542
r543
L544
I 545
t546
r547
I 548
r549
I 550
1551
1552
155 3
i 554

155 5
I 556
155 7
I 558
1 559
I 560
156 t
1562
r 563
r564
r 565

DATA VF6;
SET XF6;
VP=SZ; OUTPUT;
VP=S3; OUTPUT¡
VP=S4;OUTPUT;
VP=S5; OUTPUT;
VP=S6; OUTPUT;
VP=S7; OUTPUT;
Vp=S8; OUTPUT;
VP=S9; OUTPUT;
VP=S10; OUTPUT;
VP=Sll; OUTPUT;
VP=SI2; OUTPUT;
VP=S13; OUTPUT;

.. KEEP VP;

CONCATINATTNG DATA SETS TO OBTAIN ONE
COLUMN VECTOR OF ALL PORTFOLIO VALUES.
t

NOTE: DATA SET WORK.VF6 HAS 12 OBSERVATIONS
OBS/TRK

NOTE: THE DATA STATEMENT USED O.O5 SECONDS

AND 1 VARIABLES. i588

AND 336K.

DATA JOTNF;
SET VFl VF2 VF3 VF4 VF5 VF6;
VC=VP;

.. KEEP VC;

CREATING A DATA SET TO CONTAIN ALL MONTHLY
PORTFOLIO VALUES AS WELL AS THE TSE TOTAL
RETURN INDEX.

t
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SET WORK.JOINF HAS 73 OBSERVATIONS AND I VARIABLES. 15

DATA STATEMENT USED O.O9 SECONDS AND 336K.

DATA VP;
MERGE JOIN1 JOINA JOINF TSE;
KEEP VA VB VC Wf YEAR MONTH;

CALCULATING MONTHLY PORTFOLIO RETURNS
t

OBSERVATIONS AND 6 VARIABLES. 366 O

0.15 SECONDS AND 412K.

IF N NE 1 THEN DO;
RC=(VC-VL)'r100/VL;

END;
VL=VC;

IF N =1 THEN DELETE;
KEEP RC;

MERGING RETURNS FROM GRAHAMIS, B&G'S, AND FISHER'S
PORTFOLIOS WITH MARKET RETURNS.
t

DATA SEl WORK.RETURNSF HAS 72 OBSERVATIONS AND 1 VARIABLES.
OBS/TRK
THE DATA STATEMENT USED O.06 SECONDS AND 336K.

NOTE: DATA
88 OBS/TRK
NOTE: THE

1566
r567
1 568
1569
15 70
1571

NOTE:
BS/TRK
NOTE:

L572
t57 3
r57 4
15 75
r57 6
L57 7
I 578
L579
i 580
r 581
1582
1583
1584

NOTE:
1 588

NOTE:

1 585
I 586
158 7
1588
1 589
I 590
159 1

DATA SET I,IORK.VP HAS 73

THE DATA STATEMENT USED

DATA RETURNSF;
SET JOINF;
RETAIN VL¡

RC RM RF;

MARKET RETURNS IN EXCESS(r.n., RP-RF AND RM-RF).

NOTE: DATA
7 OBS/TRK
NOTE: THE

r592
1 593
L594
1595
1 596
r597
1 598
l 599
I 600
1601
r602

DATA FINAL;
MERGE REÎURNSl RETURNSA RETIIRNSF MARKET;
KEEP YEAR MONTH RA RB

COMPUTING PORTFOLIO AND
OF THE ''RTSK-FREE'' RATE
t

SET WORK.FINAL HAS 72 OBSERVATIONS AND 7 VARIABLES. 31

DATA STATEMENT USED 0.12 SECONDS AND 4I2K.

DATA REGRESS;
SET FÏNAL;
RRA=RA-RF;
RRB=RB-RF;
RRC=RC-RF¡
RRM=RM-RF;
KEEP RRA RRB RRC RRM;

'tPROC PRINT DATA=FINAL;

THIS SECTION PRTNTS COMPANY NA.I{ES AND VALUES OF
SELECTION CRITERIA FOR ALL PORTFOLIOS CONSTRUCTED
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160 3
L604

SAS LOG OSSAS

FOR THE PURPOSES OF
t

PR0C PRINT DATA=PORTI;
VAR NAME SYMB1 PE KRAT FCFR;
TITLE1 STOCKS SELECTED USING GRAHAMS;
TITLE2 CRITERIA FOR 1980;

PROCEDURE PRINT USED O.08 SECONDS AND 388K
PRINTED PAGE 1.

PROC PRINT DATA=PORT2;
VAR NA]'IE SYMB1 PE KRAT FCFR;
TITLE1 STOCKS SELECTED USTNG GRAHAMS;
TITLE2 CRITERIA FOR I981;

PROCEDURE PRINT USED O.08 SECONDS AND 388K
PRINTED PAGE 2.

PROC PRINT DATA=PORT3;
VAR NA.I"ÍE SYMB1 PE KRAT FCFR;
TITLE1 STOCKS SELECTED USING GRAHAMS;
TITLE2 CRITERIA FOR 1982;

PROCEDURE PRINT USED O.08 SECONDS AND 388K
PRINTED PAGE 3.

PROC PRINT DATA=PORT4;
VAR NAME SYMBI PE KRAT FCFR;
TITLE1 STOCKS SELECTED USING GRAHAMS;
TITLE2 CRITERIA FOR 1983;

PROCEDURE PRINT USED O.07 SECONDS AND 388K
PRINTED PAGE 4.

PROC PRINT DATA=PORT5;
VAR NA},fE SYMB1 PE KRAT FCFR;
TITLEl STOCKS SELECTED USING GRAHAMS;
TITLE2 CRITERIA FOR 1984;

PROCEDIIRE PRINT USED O.07 SECONDS AND 388K
PRINTED PAGE 5.

PROC PRINT DATA=P0RT6;
VAR NA.I"ÍE SYMB1 PE KRAT FCFR;
TITLE1 STOCKS SELECTED USING GRAHAMS;
TITLE2 CRITERIA FOR 1985;

PROCEDURE PRINT USED O.07 SECONDS AND 388K
PRINTED PAGE 6.

PROC PRINT DATA=PORTA;
VAR NAJ"ÍE SYMB1 PE FCFR KRAT;

82.4 VS2IMVS JOB MAYER
2L:46 TUESDAY, MARCH 18, 1986

THIS STUDY.

NOTE: DATA SET WORK.REGRESS HAS 72 OBSERVATIONS AND 4 VARIABLES.
529 OBS/TRK
ñora: Ti{E DATA STATEMENT usED 0.07 SECoNDS AND 336K.

THE
AND

THE
AND

1 609
1610
1611
T612

NOTE:

THE
AND

THE
AND

T6L7
1618
L6T9
t620

NOTE:

1 605
1 606
L607
1 608

NOTE:

1613
t6r4
i 615
L6I6

NOTE:

I62T
1622
r623
r624

NOTE:

t625
L626
1627
L628

NOTE:

t629
l 630

THE
AND

THE
AND
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163i TTTLE1 STOCKS SELECTED USING BOWEN & GANUCHEAU;
T632 TITLE2 CRITERIA FOR 1980;

NOTE: THE PROCEDURE PRINT USED 0.07 SECONDS AND 388K
AND PRINTED PAGE 7.

1633 PROC PRINT DATA=PORTB;
L634 VAR NAME SYMB1 PE FCFR KRAT;
1635 TITLE1 STOCKS SELECTED USING BOWEN & GANUCHEAU;
1636 TITLE2 CRITERIA FOR 1981;

NOTE: THE PROCEDIIRE PRINT USED 0.07 SECONDS AND 388K
AND PRINTED PAGE 8.

1637 PROC PRINT DATA=PORTC;
1638 VAR NAME SYMB1 PE FCFR KRAT;
io¡g rrrlnt srocKs SELECTED usrNc Bol^JEN & GANUCHEAU;
1640 TITLE2 CRITERIA FOR 1982;

NOTE: THE PROCEDURE PRINT USED 0.07 SECONDS AND 388K
AND PRINÎED PAGE 9.

1647 PROC PRINT DATA=PORTD;
T642 VAR NAI'IE SYMB1 PE FCFR KRAT;
T643 TITLE1 STOCKS SELECTED USING BOWEN & GANUCHEAU;
T644 TITLE2 CRITERIA FOR 1983;

NOTE: THE PROCEDIIRE PRINT USED 0.07 SECONDS AND 388K
AND PRINTED PAGE 10.

1645 PROC PRINT DATA=PORTE;
L646 VAR NAI'ÍE SYMB1 PE FCFR KRAT¡
L647 TITLE1 STOCKS SELECTED USING BOI.JEN & GANUCHEAU;
1648 TITLE2 CRITERIA FOR 1984¡

NOTE: THE PROCEDURE PRINT USED 0.07 SECONDS AND 388K
AND PRINTED PAGE 11.

1649 PROC PRINT DATA=PORTF;
1650 VAR NAME SYMB1 PE FCFR KRAT;
1651 TITLE1 STOCKS SELECTED USING BOI^¡EN & GANUCHEAU;
T652 TITLE2 CRITERIA FOR 1985;

NOTE: THE PROCEDURE PRINT USED 0.07 SECONDS AND 388K
AND PRINTED PAGE 12.

1653 PROC PRINT DATA=FI;
T654 VAR NAI'íE SYMB1 PSADJ PE FCFR;
i655 TITLE1 STOCKS SELECTED USING FISHERS;
i656 TITLEZ CRITERIA FOR 1980;

NOTE: THE PROCEDURE PRINT USED 0.07 SECONDS AND 388K
AND PRINTED PAGE 13.

1657 PROC PRINT DATA=F2;
1658 VAR NAME SYMB1 PSADJ PE FCFR;
L659 TITLE1 STOCKS SELECTED USING FTSHERS;
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1660

NOTE:

1661
7662
r663
L664

NOTE:

1 665
r666
1667
1 668

NOTE:

t669
L67 0
L67 L
r672

NOTE:

1673
167 4
167 5
167 6

NOTE:

167 7
167 8
1679
1680
1681

NOTE:

THE
AND

THE
AND

THE
AND

THE
AND

THE
AND

THE
AND

S A S L O G OS SAS 82.4 VS2IMVS JOB MAYER
21246 TUESDAY, MARCH 18, 1986

TITLE2 CRITERIA FOR 1981;

PROCEDURE PRINT USED O.07 SECONDS AND 388K
PRINTED PAGE 14.

PROC PRINT DATA=F3;
VAR NAI'ÍE SYMB1 PSADJ PE FCFR;
TITLE1 STOCKS SELECTED USING FISHERS;
TTTLEZ CRITERIA FOR 1982;

PROCEDIIRE PRINT USED O.08 SECONDS AND 388K
PRTNTED PAGE 15.

PROC PRINT DATA=F4r
VAR NA}'ÍE SYMB1 PSADJ PE FCFR:
TITLE1 STOCKS SELECTED USING FISHERS;
TTTLE2 CRITERIA FOR 1983;

PROCEDURE PRINT USED O.07 SECONDS AND 388K
PRINTED PAGE 16.

PROC PRINT DATA=F5;
VAR NAHE SYMB1 PSADJ PE FCFR;
TITLE1 STOCKS SELECTED USING FISHERS;
TTTLE2 CRITERIA FOR 1984;

PROCEDURE PRINT USED O.O7 SECONDS AND 388K
PRINTED PAGE 17.

PROC PRINT DATA=F6;
VAR NA]"ÍE SYMB1 PSADJ PE FCFR;
TITLE1 STOCKS SELECTED USING FISHERS;
TITLE2 CRITERTA FOR 1985;

PROCEDI.IRE PRINT USED O.07 SECONDS AND 388K
PRINTED PAGE 18.

PROC PRINT DATA=VP;
TITLE1 MONTHLY VALUES OF THE TSE TOTAL RETURN INDEX;
TITLE2 AND THE THREE PORTFOLIOS CONSTRUCTED ;
TITLE3 FOR THIS STUDY;
VAR YEAR MONTH VA VB VC VM;

PROCEDURE PRINT USED 0.12 SECONDS AND 388K
PRINTED PAGES 19 TO 20.

PROC PRINT DATA=FTNAL;
TITLE1 MONÎHLY RETURNS ON PORTFOLIOS, THE ''MARKET'I,
TITLE2 AND TREASURY BILLS;
VAR YEAR MONTH RA RB RC RM RF;

COMPUTES DESCRIPTIVE STATISTICS FOR RETURNS ON PORTFOL

THE ''MARKET'" AND T-BILLS.
ALLOWS FOR TEST OF ASSUMPTION OF NORMALITY OF RETIIRNS.
,

1682
r 683
L684
1 685
1686
r687
IOS,
I 688
I 689
1 690
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1691
r692
1 693
r694

NOTE:

47

NOTE:

1695
r696
0;
I697
I 698
L699
1 700
1701

NOTE:

t702
1703
1704
I 705

A S L O G OS SAS 82.4 VS2IMVS JOB MAYER
2I:46 TUESDAY, MARCH 18' 1986

PROCEDTJRE PRINT USED O.11 SECONDS AND 392K
PRINTED PAGES 2L TO 22.

PROC UNIVARIATE DATA=FINAL PLOT FREQ NORMAL;
TITLE1 DESCRIPTIVE STATISTICS ON PORTFOLIO AND;
TITLE2 MARKET RETURNS;
VAR RA RB RC RM RF;

PROCEDURE UNIVARIAÎE USED 0.25 SECONDS AND 416K
PRTNTED PAGES 23 TO 39.

PROC CORR DATA=FINAL COV¡
TITLEI CORRELATIONS AND COVARIANCES BETWEEN PORTFOLI

TÍ1L82 RETURNS, MARKET RETURNS, AND T.BILL RATES;
VAR RA RB RC RM RF;

ANALYSTS TO USE JOBSON AND KORKIEIS TEST STATISTICS
,

PROCEDIIRE CORR USED O.09 SECONDS AND 384K
PRINTED PAGES 40 TO 41.

PROC CORR DATA=REGRESS COV OUTP=SIGNIFY;
TITLE1 CORRELATIONS AND COVARIANCES BETI.\IEEN EXCESS;
TITLE2 RETURNS ON PORTFOLIOS AND THE MARKET;
VAR RRA RRB RRC RRM;

THE
AND

NOTE: DATA SET I^/ORK.STGNITY HAS 11 OBSERVATIONS AND 6 VARIABLES.
366 OBS/TRK
NOTE: THE PROCEDURE CORR USED 0.12 SECONDS AND 404K

AND PRINTED PAGES 42 TO 43.

1706 DATA SAB1 SAB2 SAB3 SAB4;
I7O7 SET SIGNIFY;
1708 IF N =6 THEN DO;
T7O9 OI.IIPUT SABI;
1710 END.
1711 IF 'N =5 THEN DO;
L7T2 OUTPUT SAB2;
I7I3 END.îi14 rr-'¡¡ =1 THEN DO¡1715 OUTPUT SAB3;
I7L6 END;
I7I7 IF N =7 THEN D0;
1718 OUTPUT SAB4;
L779 END;

NOTE: DATA SET WORK.SABI HAS I OBSERVATIONS AND
OBS/TRK
NOTII: DATA SET WORK.SABz HAS 1 OBSERVATIONS AND
OBS/TRK
NOTE: DATA SET WORK.SAB3 HAS I OBSERVATIONS AND
OBS/TRK
NOTE: DATA SET WORK.SAB4 HAS I OBSERVATIONS AND
OBS/TRK
NOTE: THE DATA STATEMENT USED 0.08 SECONDS AND

6 VARIABLES. 366

6 VARIABLES. 366

6 VARIABLES. 366

6 VARIABLES. 366

396K.
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I72O DATA STABI;
T72I SET SABI;
I7Z2 SP=RRA;
1723 SQ=RRB;
1724 KEEP SP SQ;

NOTE: DATA SET WORK.STABI HAS I OBSERVATIONS AND 2 VARIABLES. 953
OBS/TRK

NoiE: iu¡ NNTE STATEMENT USED O.03 SECONDS AND 336K.

T725 DATA STAB2;
1726 SET SAB2;
1727 MP=RRA;
1728 MQ=RRB;
1729 KEEP MP MQ;

NOTE: DATA SET WORK.STABz HAS 1 OBSERVATIONS AND 2 VARIABLES. 953
OBS/TRK

NOÍE: Ign ONTN STATEMENT USED O.O3 SECONDS AND 336K.

1730 DATA STAB3;
T737 SET SAB3;
1732 COVPQ=ftPB'
L733 KEEP COVPQ;

NOTE: DATA SET WORK.STAB3 HAS 1 OBSERVATTONS AND 1 VARIABLES. 158
8 OBS/TRK
NOTE:'THE DATA STATEMENT USED 0.03 SECONDS AND 336K.

L734 DATA STAB4;
1735 SET SAB4;
1736 T=RRA;
1737 KEEP T;

NOTE: DATA SET WORK.STAB4 HAS 1 OBSERVATIONS AND I VARIABLES. 158
8 OBS/TRK
ñoÍ¡: THE DATA STATEMENT usED 0.03 SECoNDS AND 336K.

1738 DATA COMPAB;
T739 MERGE STAB1 STAB2 STAB3 STAB4;

NOTE: DATA SET WORK.COMPAB HAS 1 OBSERVATIONS AND 6 VARIABLES. 36
6 OBS/TRK
ñorn: rHn oart STATEMENT usED 0.05 SECoNDS AND 412K.

17 40
17 4L
17 42
17 43
17 44
L7 45
L7 46
17 47
L7 48

NOTE: DATA SET I,IORK.STATAB HAS 1 OBSERVATIONS AND 4 VARIABLES. 52
9 OBS/TRK

OS SAS 82.4 VS2II'fVS JOB MAYER
2It46 TUESDAY' MARCH 18, 1986
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NOTE: THE DATA STATEI'IENT USED 0.05 SECONDS AND 336K.

1749 DATA SAC1 SAC2 SAC3 SAC4;
1750 SET SIGNIFY;
I75l IF N =6 THEN D0;
T752 OUTPUT SACI;
1753 END¡
L754 IF N =5 THEN DO;
1755 OUTPUT SAC2;
T756 END.
1757 TF 'N =1 THEN DO;
1758 OUTPUT SAC3;
L759 END.
T760 IF 'N =7 THEN DO;
T76T OUTPUT SAC4;
7762 END;

OBSERVATIONS AND 6 VARIABLES. 366

OBSERVATIONS AND 6 VARIABLES. 366

OBSERVATIONS AND 6 VARIABLES. 366

OBSERVATIONS AND 6 VARIABLES. 366

O.08 SECONDS AND 396K.

I OBSERVATIONS AND 2 VARIABLES. 953

O.03 SECONDS AND 336K.

1 OBSERVATIONS AND 2 VARIABLES. 953

O.03 SECONDS AND 336K.

1 OBSERVATIONS AND I VARIABLES. I58

O.03 SECONDS AND 336K.

NOTE: DATA SET WORK.SACI HAS 1

OBS/TRK
NOTE: DATA SET WORK.SAC2 HAS 1

OBS/TRK
NOTE: DATA SET WORK.SAC3 HAS 1

OBS/TRK
NOTE: DATA SET WORK.SAC4 HAS 1

OBS/TRK
NOTE: THE DATA STATEMENT USED

T763 DATA STACI;
L764 SET SACI;
1765 SP=RRA;
1766 SQ=RRC;
1.767 KEEP SP SQ;

NOTE: DATA SET WORK.STACI HAS
OBS/TRK

NOTE: THE DATA STATEMENT USED

T768 DATA STACZ;
1769 SET SAC2¡
l77O MP=RRA;
I77I MQ=RRC;
T772 KEEP MP MQ;

NOTE: DATA SET I,IORK.STAC2 HAS
OBS/TRK

NOTE¡ THE DATA STATEMENT USED

1773 DATA STAC3;
1774 SET SAC3;
1775 COVPQ=ftRç'
1776 KEEP COVPQ;

NOTE: DATA SET WORK.STAC3 HAS
8 OBS/TRK
NOTE: THE DATA STATEMENT USED

1777 DATA STAC4;
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1778 SET SAC4;
1779 T=RR{;
I78O KEEP T;

NOTE: DATA SET I\IORK.STAC4 HAS 1 OBSERVATIONS AND 1 VARIABLES. I58
8 OBS/TRK
ñoie,'iHn ¡tr¡, srATEt"tENT usED 0.03 SECoNDS AND 336K.

1781
1782

DATA COMPAC;
MERGE STAC1 STAC2 STAC3 STAC4;

NOTE: DATA SET WORK.COMPAC HAS I OBSERVATIONS AND 6 VARIABLES. 36
6 OBS/TRK
ñorrt'iuÈ nlrn STATEMENT usED 0.05 SECoNDS AND 412K.

I 783
1784
I 785
t7 86
1787
I 788
I 789
L790
L79T

1792
1793
1794
1795
L796
L797
1798
1799
I 800
1801
1 802
1 803
1 804
1 805

DATA STATAC;
SET COMPAC:
COMPARE='A-WITH CI;
sHPO=S0>kMP-SP'kMQ:
iä¡ie= ( i /1 ) :t ( 2 :'< $ Q:'< 

t< 2;< SP ;< r'< 2 - 2 :'< S P''< SQ'*C OY PQ' +- . 5*MP)'it'<2)'rSQ;<*2 + . 5:kMQ>'(>k2)'.SP;¡12
- . 5'rMP)'{Mq:'< ( çoypq:t;t2+sP;<;.2t<Sq>'<:t2 ) / ( Se't5q ¡ ¡ t

Z=SHPQ/ SQRT( THETA ) ;
KEEP COMPARE SHPQ THETA Z;

NOTE: DATA SET WORK.STATAC HAS 1 OBSERVATIONS
9 OBS/TRK
NOTE: THE DATA STATEMENT USED 0.05 SECONDS AND

AND 4 VARIABLES. 52

3 36K.

DATA SA]'f 1 SAM2 SA]'I3 SA}I4;
SET SIGNIFY;

IF N =6 THEN D0;
OUTPUT SAM1;

END;
IF N =5 THEN D0;

OUTPUT SA}f2;
END;
IF N =1 THEN D0¡

OUTPUT SAM3;
END;
IF N =7 THEN D0;

OUTPUT SA}f4;
END;

NOTE: DATA SET I.IORK.SAI'I1 HAS I OBSERVATIONS AND 6 VARTABLES. 366
OBS/TRK
ñõib,--DnrA sET r^JoRK.sAl"fz HAS I oBSERVATIoNS AND 6 vARIABLES. 366
OBS/TRK
ñõibi--DnrA SET wORK.SAI'I3 HAS I oBSERVATIoNS AND 6 VARIABLES. 366
OBS/TRK
ñõiÊ,--iintA SET woRK.SAM4 HAS 1 oBSERVATIoNS AND 6 VARTABLES. 366
OBS/TRK
ñõÍhi-is¡ DATA STATEMENT usED 0.08 sEcoNDS AND 396K.

1806 DATA STA}'Í 1;
1807 SET SAMI;
1808 SP=RRA;
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1809 SQ=RRM;
rSIO KEEP SP SQ;

NOTE: DATA SET I,\IORK.STA},I1 HAS l OBSERVATIONS AND 2 VARIABLES. 953
OBS/TRK

NOTEi THE DATA STATEMENT USED O.O3 SECONDS AND 336K.

1811 DATA STAMZ;
T8I2 SET SA}|Z;
1813 MP=RRA;
1814 MQ=RRM;
1815 KEEP MP MQ;

NOTE: DATA SET WORK.STAM2 HAS 1 OBSERVATIONS AND 2 VARIABLES. 953
OBS/TRK

¡¡OtSi lHT ¡¡,tR STATEMENT USED O.03 SECONDS AND 336K.

1816 DATA STA}f3;
1817 SET SA-t'13 ;1818 COVPq=PPY'
1819 KEEP COVPQ;

NOTE: DATA SET WORK.STA-I"Í3 HAS l OBSERVATIONS AND l VARIABLES. 158
8 OBS/TRK
NOTE:'THE DATA STATEMENT USED 0.03 SECOMDS AND 336K.

1820 DATA STA}14;
I82L SET SAT'I4;
1822 T=RRA;
1823 KEEP T;

NOTE: DATA SET 1,JORK.STA},I4 HAS 1 OBSERVATIONS AND I VARIABLES. I58
8 OBS/TRK
NOTE: THE DATA STATEMENT USED 0.03 SECONDS AND 336K.

1824 DATA COMPA}Í¡
1825 MERGE STAM1 STAI'I2 STAI'Í3 STA}I4;

NOTE: DATA SET WORK.COMPA.I'Í HAS I OBSERVATIONS AND 6 VARIABLES. 36
6 OBS/TRK
NOTE:'THE DATA STATEMENT USED 0.05 SECONDS AND 4I2K.

r826
r827
1828
1829
18 30
r83l
1832
18 33
1834

DATA STATA}Í;
SET COMPA}Í:
COMPARE='A-WITH M';
s HPO--S 0 )'rMP - S P:tMQ :
THEÌA= ( 1 / t ) :, (2 )'<SQrk?k 2 :'<S Prk ;< 2 - 2 )'(S P)'r SQ*CoVPQ

+ . 5 *MP*>k2>'(S Qx;rz + . 5)'rMQ:k:l z:ks PÌ'.Ì'.2
- . 5 :'.MP>kMq:'< ( çgypq:'< >'r 2+S P)k*Z )tSQ:'r:'< 2 ) / ( S p,tSQ ) ) ;
Z=SHPQ/SQRT(THETA);
KEEP COMPARE SHPQ THETA Z;

NOTE: DATA SET I,JORK.STATAI'Í HAS 1 OBSERVATIONS AND 4 VARIABLES. 52
9 OBS/TRK
NOTE: THE DATA STATEMENT USED 0.05 SECONDS AND 336K.

1835 DATA SBC1 SBC2 SBC3 SBC4;
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SET SIGNIFY;
IF N =6 THEN DO;

TUTPUT SBC1;
END;
IF N =5 THEN D0;

OUTPUT SBC2;
END;
IF N =2 THEN DO;

OUTPUT SBC3;
END;
IF N =7 THEN DO;

OUTPUT SBC4;
END;

NOTE: DATA SET WORK.SBCI HAS
OBS/TRK
NOTE: DATA SET WORK.SBC2 HAS
OBS/TRK
NOTE: DATA SET W0RK.SBC3 HAS
OBS/TRK
NOTE: DATA SET WORK.SBC4 HAS
OBS/TRK
NOTE: THE DATA STATEMENT USED

52

18 36
r837
183 8
I 839
I 840
L 841
L842
L843
r844
I 845
L846
1847
I 848

1849
I 850
i 851
1852
I 853

NOTE: DATA SET WORK.STBC2 HAS
OBS/TRK

NOTE: THE DATA STATEMENT USED
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1 OBSERVATIONS AND 6 VARIABLES. 366

I OBSERVATIONS AND 6 VARIABLES. 366

1 OBSERVATIONS AND 6 VARIABLES. 366

1 OBSERVATIONS AND 6 VARIABLES. 366

O.09 SECONDS AND 396K.

1 OBSERVATIONS AND 2 VARIABLES. 953

O.03 SECONDS AND 336K.

i OBSERVATIONS AND 2 VARIABLES. 953

O.03 SECONDS AND 336K.

1 OBSERVATIONS AND 1 VARIABLES. 158

O.04 SECONDS AND 336K.

NOTE: DATA SET WORK.STBCI HAS
OBS/TRK

NOTE: THE DATA STATEMENT USED

DATA STBCl;
SET SBC1;

SP=RRB;
SQ=RRC;

KEEP SP SQ;

DATA STBC2;
SET SBC2;

MP=RRB;
MQ=RRC;

KEEP MP MQ;

DATA STBC3;
SET SBC3;

COVPq=PP6 '
KEEP COVPQ;

I 854
l 855
I 856
185 7
I 858

185 9
r 860
1861
t862

NOTE: DATA SET WORK.STBC3 HAS
8 OBS/TRK
NOTE: THE DATA STATEMENT USED

1863 DATA STBC4;
1864 SET SBC4;
1865 T=RRA;
1866 KEEP T;
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NOTE: DATA SET WORK.STBC4 HAS 1 OBSERVATIONS AND I VARIABLES. 158
8 OBS/TRK
ñoisi'tliE ¡¡,r¡. STATEMENT usED 0.03 SECoNDS AND 336K.

T867 DATA COMPBC;ia6e MERGE srBcl srBcz srBc3 srBC4;

NOTE: DATA SET I,IORK.COMPBC HAS l OBSERVATTONS AND 6 VARIABLES. 36
6 OBS/TRK
ñoini'is¡ oern STATEMENT usED 0.06 SECoNDS AND 4tzK.

DATA STATBC;
SET COMPBC:
COMPARE=rB'I^IITH C' ;

1 875
187 6
r877

I 869
1 870
18 71
r872
18 73
L87 4

I 878
18 i9
1 880
1881
1882
1 883
1884
I 885
1 886
188 7
I 888
i 889
I 890
1891

NOTE: DATA SET WORK.STATBC HAS 1 OBSERVATIONS AND 4 VARIABLES. 52
9 OBS/TRK
ñois:'iHÈ tat¡, STATBMENT usED 0.05 SECoNDS AND 336K.

ìfi Ëffi:?iyi ; t?äY30,. >\ zr< sp-k1\ z - ? îs pîçQîqqyeç
, -' +' . j;kyp;È:k2:'<5OJr:JrZ + .5)'<MQ)t)'r2*SP)tÌkz

. 5)'(Mp)kMQ)'ç ( ÇOVlq,*rt2+SP>kr'<2'kSQx:rz) /( SP'tSQ ) ) ;
Z=SHPQ/SQRT(THETA);
KEEP COMPARE SHPQ THETA Z;

DATA SBM1 SBM2 SBM3 SBM4;
SET SIGNTFY;

IF N =6 THEN DO;
OUTPUT SBM1;

END:
IF N =5 THEN D0;

OUTPUT SBMZ;
END;
IF N =2 THEN DO;

OUTPUT SBM3;
END;
IF N =7 THEN DO;

OUTPUT SBM4;
END;

NOTB: DATA SET WORK.SBMI HAS 1 OBSERVATIONS AND 6 VARIABLES. 366
OBS/ÎRK
ñõibr---o-etA SET woRK.SBMz HAS t oBSERvATIoNS AND 6 VARIABLES. 366
OBS/TRK
ñõÍÊl-inrA SET I"¡oRK.SBM3 HAS 1 oBSERVATIoNS AND 6 vARIABLES. 366
OBS/TRK
ñõÍþ,-ri¡,tA SET woRK.SBM4 HAS 1 oBSERVATIoNS AND 6 VARIABLES. 366
OBS/TRK
ÑõÍbr--rH¡ DATA STATEMENT USED 0.09 SECONDS AND 396K.

1892
189 3
L894
1 895
I 896

DATA STBM1;
SET SBM1;

SP=RRB;
SQ=RRM;

KEEP SP SQ;
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NOTE: DATA SET I.JORK.STBMI HAS l OBSERVATIONS AND 2 VARIABLES. 953
OBS/TRK

NOTEi THE DATA STATEMENT USED O.O3 SECONDS AND 336K.

1897 DATA STBMZ;
1898 SET SBM2;
1899 MP=RRB;
1900 MQ=RRM;
1901 KEEP MP MQ;

NOTE: DATA SET WORK.STBMz HAS 1 OBSERVATIONS AND 2 VARIABLES. 953
OBS/TRK

NOTE': THE DATA STATEMENT USED 0.03 SECONDS AND 336K.

I9O2 DATA STBM3;
1903 SET SBM3;
1904 COVPq=¡¡1Y'
1905 KEEP COVPQ;

NOTE: DATA SET I,/ORK.STBM3 HAS 1 OBSERVATIONS AND I VARIABLES. 158
8 OBS/TRK
NOTE:'THE DATA STATEMENT USED 0.03 SECONDS AND 336K.

1906 DATA STBM4;
L9O7 SET SBM4;
f908 T=RRA;
1909 KEEP T;

NOTE: DATA SET WORK.STBM4 HAS 1 OBSERVATIONS AND 1 VARIABLES. 158
8 OBS/TRK
NOTE: THE DATA STATEMENT USED 0.03 SECONDS AND 336K.

1910 DATA COMPBM;
1911 MERGE STBM1 STBM2 STBM3 STBM4;

NOTE: DATA SET WORK.COMPBM HAS 1 OBSERVATIONS AND 6 VARIABLES. 36
6 OBS/TRK
NoTE:'THE DATA STATEMENT USED 0.06 SECONDS AND 4I2K.

L9T2
I 913
L9I4
1915
19r6
I9L7
1918
I 919
r920

DATA STATBM;
SET COMPBM:
COMPARE=rB-tlITH Mt ;
$HpQ=$Q:kyP-SP;tMO:
THEÌA= ( 1 I t \ :' ( 2 )kso)k:kz *S Pr";' 2 - 2 :kS P)'. SQ'ICoVPQ' + . 5:'(MP)'¡)'r2)kSOt.':<z + . 5)'(M0)'(;'r2)kSP)'r)'<2

- . 5'iMp';rMQ* ( COVPQ)t t< 2 +S P)k)'r 2 )kSQ>'<* 2 ) / ( S P'kSQ ) ) ;
Z=SHPQ/ SQRT( THETA ) ;
KEEP COMPARE SHPQ THETA Z;

NOTE: DATA SET WORK.STATBM HAS 1 OBSERVATIONS AND 4 VARIABLES. 52
9 OBS/TRK
NOTE: THE DATA STATEMENT USED 0.05 SECONDS AND 336K.

r927
t922
r923
r924

DATA SCM1 SCM2 SCM3 SCM4;
SET SIGNIFY;

IF N =6 THEN D0;
OLITPUT SCM1;
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r925
L926
r927
t928
1929
1 930
i 931
r932
1 933
r934

NOTE: DATA SET WORK.SCMI HAS 1

OBS/TRK
ñorhi DATA sET woRK.scMz HAS 1

OBS/TRK
NOTÍI: DATA SET I.IORK.SCM3 HAS 1

OBS/TRK
¡¡OiiI: DATA SET I.JORK.SCM4 HAS 1

OBS/TRK
NOTE: THE DATA STATEMENT USED

1935 DATA STCMI;
1936 SET SCMI;
1937 SP=RRC;
1938 SQ=RRM;
1939 KEEP SP SQ;

NOTE: DATA SET WORK.STCMI HAS
OBS/TRK

NOTE: THE DATA STATEMENT USED

1940 DATA STCMZ;
L94I SET SCM2;
1942 MP=RRC;
1943 MQ=RRM;
1944 KEEP MP MQ;

NoTE: DATA SET WORK.STCM2 HAS
OBS/TRK

NOTE: THE DATA STATEMENT USED

1945 DATA STCM3;
1946 SET SCM3;
1947 COVPQ=ft¡Y'
1948 KEEP COVPQ;

NOTE: DATA SET I,JORK.STCM3 HAS
8 OBS/TRK
NOTE: THE DATA STATEMENT USED

1949 DATA STCM4;
1950 SET SCM4;
195i T=RRA;
1952 KEEP T¡

NOTE: DATA SET WORK.STCM4 HAS
8 OBS/TRK

L07
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THEN DO;
SCM2;

THEN DO;
SCM3;

THEN DO;
SCM4;

OBSERVATIONS AND 6 VARIABLES. 366

OBSERVATIONS AND 6 VARTABLES. 366

OBSERVATIONS AND 6 VARIABLES. 366

OBSERVATIONS AND 6 VARIABLES. 366

O.09 SECONDS AND 396K.

S LOG
END;IF N=5

Oi]TPUT
END ¡IF N=3

OUTPUT
END;
IF N=7

OUTPUT
END;

1 OBSERVATIONS AND 2 VARIABLES. 953

O.O3 SECONDS AND 336K.

1 OBSERVATIONS AND 2 VARIABLES. 953

O.03 SECONDS AND 336K.

1 OBSERVATIONS AND I VARIABLES. 158

O.03 SECONDS AND 336K.

1 OBSERVATIONS AND 1 VARIABLES. 158
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NOTE: THE DATA STATEMENT USED 0.03 SECONDS AND 336K'

1953 DATA COMPCM;19s4 MERcE srcMl srcuz srcu3 srcM4;

NOTE: DATA SET WORK.COMPCM HAS 1 OBSERVATIONS AND 6 VARIABLES. 36
6 OBS/TRK
ñoisr'rüä onrn STATEMENT usED 0.06 SECoNDS AND 4rzK.

1955
I 956
1957
1 958
1 959
1 960
1961
1962
1963

NOTE: DATA
9 OBS/TRK
NOTE: THE

T964 DATA TESTS;
îéé,5 ---$EI-SÍ¡,TÁB STATAC STATAI'1 STATBC STATBM STATCM¡

NOTE: DATA SET WORK.TESTS HAS 6 OBSERVATIONS AND 4 VARIABLES. 529
OBS/TRK

Noici-rTiN N¡,rE STATEMENT USED O.12 SECONDS AND 336K.

f966 PROC PRINT DATA=TESTS;
î961 -- iirlÈt Õol,tÞnnrsoN oÉ PSRTF6LI6 PEBF9RI"1ANCE USING¡
1é6b TrrLEz JoBSoN AND KoRKTE TEST EMPLoYTNG;
1969 TITLE3 SHARPE INDEX;
1970 :k

Igii REGRESSION EQUATIONS TO TEST JENSENIS ALPHA.
1972 ;

NOTE: THE PROCEDURE PRINT USED 0.10 SECONDS AND 388K
AND PRINTED PAGE 44.

1973 PROC PLOT DATA=REGRESS;
rgi4 ---iitlnt 

"ÈxcESS" RETURNS..oN GRAHA!I-!9¡!F0LÏ0;
igis rrilnz piorisn AGATNST "EXCES91--RETIJRNS;
Tg16 TITLE3 ON TSE TOTAL RETURN INDEX;
L977 PLOT RRA'KRRM;

NOTE: THE PROCEDURE PLOT USED 0.10 SECONDS AND 386K
AND PRINTED PAGE 45.

1978 PROC GLM DATA=REGRESS;
i9i9 -- TrrLE JENSEN ALPHA FoR cRAHAM PoRTFoLro¡
1980 MODEL RRA = RRM;

NOTE: THE PROCEDURE GLM USED 0.13 SECONDS AND 498K
AND PRINTED PAGE 46.

DATA STATCM;
SET COMPCM:
COMPARE=rC 

- I.iITH Mr ;
$t{pQ=$Q;kyP-sP*MQ;
iüri¿,= ( t /l ¡ ;t ( 2 ;t$Q:'<>k 

? 
)'<S PI,k 2 - 2'iS P* SQiçqYBa

' -' +' . i :'<¡.1p:È>'<2>'<SQ)k*2 + . 5:kMQ":)k2'kSP':Ì'2
- . 5 )'rMPtMq"< ( gOVrq'*':< z+sPtt ;< z*SQ:k:t 2 ) / ( S r"'Sq ¡ ¡ t
Z=SHPQ/SQRT(THETA) ;
KEEP COMPARE SHPQ THETA Z;

SET WORK.STATCM HAS 1 OBSERVATIONS AND 4 VARIABLES. 52

DATA STATEMENT USED O.05 SECONDS AND 336K.
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1981 PROC PLOT DATA=REGRESS¡
T982 TITLE1 ''EXCESS'' RETURNS ON B-G PORTFOLIO;
1983 TITLE2 PLOTTED AGAINST ''EXCESS'' RETURNS;
i984 TITLE3 ON TSE TOTAL RETURN INDEX;
1985 PLOT RRB'IRRM;

NOTE: THE PROCEDURE PLOT USED 0.09 SECOI'IDS AI'ID 386K
AND PRINTED PAGE 47.

1986 PROC GLM DATA=REGRESS;
1987 TITLE1 JENSEN ALPHA FOR BOWEN & GANUCHEAU;
1988 TITLE2 PORTFOLIO;
1989 MODEL RRB = RRI'I;

NOTE: THE PROCEDURE GLM USED 0.12 SECONDS AND 498K
AND PRINTED PAGE 48.

i990 PROC PLOT DATA=REGRESS;
1991 TITLE1 ,'EXCESS'' RETURNS ON FISHER PORTFOLIO;
I99? TTTLE? PLOTTED AGAINST ''EXCESS'' RETURNS;
1993 TITLE3 ON TSE TOTAL RETURN INDEX;
1994 PLOT RRC'KRRM;

SECONDS AND 386K

FISHER PORTFOLIO;

NOTE: THE PROCEDIIRE GLM USED 0.13 SECONDS AND 498K
AND PRINTED PAGE 50.

NOTE: SAS INSTITUTE INC.
SAS CIRCLE
PO BOX 8000
CARY, N.C. 27511-8000

NOTE: THE PROCEDURE PLOT USED 0.09
AND PRINTED PAGE 49.

1995 PROC GLM DATA=REGRESS;
1996 TITLE JENSEN ALPHA FOR
L997 MODEL RRC = RRM;
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MEANTNG OF SYMBOLS

This Appendix contains the results of the analysis
perfomed. fy-Lne program in Appendix A. The s1'rnbols
äppearing in the computer prínt out reproduced in this
Appendix have the followÍng meanings:

KRAT = ratio of long term debt to equity

FCFR = S-year cummulative free cash flow as a
proportj-on of equity

PE = price-earnings ratio effective the end of
JanuarY

PSADJ =

VA=

VB=

VC=

Fisher's adjusted price-sales ratio

month-end value of portfolio constructed using
Graham's criteria

month-end. value of portfolio constructed using
Bowen & Ganucheau's criteria

month-end. value of portfolio constructed using
Fisher's criteria

month-end value of TSE total return index

monthly percentaqe increase in VA

monthly percentage increase in VB

monthly percentage increase in VC

monthly percentage increase in VM

Treasury BiIl returns converted to a monthly
rate (i.e., the risk-free rate)

RA.RF

RB-RF

RC-RF

RM-RF

VM

RA

RB

RC

RM

RF

RRA =

RRB =

RRC =

RRM =



OBS NAJ'ÍE

1 MITCHELL ROBERT CO. CL B MIT
2 VESTGRON MINES VGM
3 WHONNOCK CORP. CL. A WHN
4 KELSEY-HAYES CANADA KEL
5 ROLLAND INC. CL. A RL
6 CONSOLTEX CANADA CTX
7 BTIDD CANADA INC. BUD
8 NOMA INDUSTRIES LTD. CL. A NMA
9 GOODYEAR CANADA INC. GT

10 WELDWOOD OF CANADA WLW

11 BECKER MILK CO. CL B SPECTAL BEK
12 INTERNATIONAL PAPER IP
13 CANBRA FOODS LTD. CBF
14 I^JESTINGHOUSE CANADA WXC

15 SHEPHERD PRODUCTS SEP
16 CANADIAN CORPORATE MGMT. CL. Y CCM

17 BOMBARDIER INC. CL.A BBD
18 E-L FINANCIAL CORPORATION LTD. ELF
19 PINE POINT MINES PPT
20 CANADA DEVELOPMENT CORP. CDC

LL2

STOCKS SELECTED USING GRAHAMIS
CRITERIA FOR 1980

SYMB1 PE

STOCKS SELECTED USING GRAHAMIS
CRITERIA FOR 1981

KRAT

0.063630
0.000000
0.239328
0. 000000
0 . 546 148
0 .416292
0 .435255
0 .4007 64
0.601610
0. 1ss080
0.012581
0.386923
0. 000000
0. r13269
0.138281
0. 210983
0 .47 457 3
0.024212
0.002107
0.930375

FCFR

N
OA
BM
SE

K
R

T

S
Y
M
B
1

0 .49892
0. 86034
0.38870
0.61777
0.18350
0. 30940
0.58175
0 .45954
0.37683
0. 33418
0. 18560

-0.01013
0 .49897
0. 38825
o .43944
0 .47 r32
0.29444
0 .42567

-0.33637
-o .66693

2.053
2. 385
2.526
2.599
2.665
2.7 t7
2.864
2.984
3. 135
3. 169
3.333
3. 558
3.594
3.596
3. 689
3.7 r0
3.738
3.739
3. 755
3.815

F
c
F
R

0.311311
-0.081933
0.145615
o .27 437 0
0.322095
0.487138
0.2s6323
0.268116
0 .49L357
0 .605697
0 .749t17
0.553633
0 .462307
0.208529
0.480487
0.31227 4
0.040225
0. 389254
0.210983
0.280338

1 CONI.IEST EXPLORATION CL. B
2 CANADA DEVELOPMENT CORP.
3 CASSIDYIS LIMTTED
4 PEERLESS CARPET CORP.
5 KERR ADDISON MINES
6 GOODYEAR CANADA INC.
7 GT LAKES FOREST PRODUCTS
8 CCL INDUSTRIES CL.B
9 CANBRA FOODS LTD.

10 BRENDA MINES
11 CONSOLIDATED-BATHURST CL A
12 KELSEY-HAYES CANADA
13 MITCHELL, ROBERT CO. CL B
14 FRUEHAUF CANADA
15 E-L FINANCIAL CORPORATION LTD.
16 WESTINGHOUSE CANADA
17 BECKER MILK CO. CL B SPECIAL
18 CANADIAN CORPORATE MGMT. CL.Y
19 UNITED CORPORATIONS LIMITED
20 UNICAN SECURITY SYSTEMS LTD.

CEX
CDC
CYL
PRG
KER
GT
GL
CCQ
CBF
BND
CB
KEL
MIT
FRH
ELF
\^lxc
BEK
CCM
UNC
UCS

P
E

2.20t
2.778
3.178
3.226
3 .452
3.665
3.886
3. 889
3.918
4.063
4.151
4.r92
4.206
4 .4r8
4.422
4.422
4.483
4. 580
4 .62t
4.639

0.024L09
0.780417
0 .4237 50
0.534913
0.000000
0.541s02
0.269592
0.317688
0.000000
0.000000
0.488867
0.000000
0.048013
0.000000
0.020529
0. 092334
0.033794
0.504197
0.043710
0.513208



11_ 3

STOCKS SELECTED USING GR.AHAM'S
CRITERIA FOR 1982

OBS NA-TÍE

1 YELLOWKNIFE BEAR RES.
2 ENHEAT LTD. CL.A
3 SOBEYS STORES CL A
4 SLATER STEELS CORP. CL. A
5 MITCHELL ROBERT CO. CL B
6 GOODYEAR CANADA INC.
7 CANADIAN FOUNDATION
8 KERR ADDISON MINES
9 REDPATH INDUSTRIES

10 CDN IMPERIAL BANK OF COMMERCE
11 CANBRA FOODS LTD.
12 SHEPHERD PRODUCTS
13 ALGOMA STEEL CORP.
14 WESTINGHOUSE CANADA
15 BANK OF MONTREAL
16 MAJECTIC CONTRACTORS LTD.
17 ABITIBI-PRICE
18 FIRST CITY FINANCIAL CORP.
19 CONSOLIDATED-BATHURST CL A
20 ROTHMANIS INC.

SYMBI

YB
EH
SYS
SSI
MIT
GT
CDF
KER
RIN
CM
CBF
SEP
ALG
WXC
BMO
MJC
A
FCY
CB
ROC

STOCKS SELECTED USING GRAHAM'S
CRITERIA FOR 1983

PE

2.254
2.597
2.7 54
2. 830
2.882
2.929
2.965
3.061
3.374
3.514
3.656
3.731
3.733
3.758
3.795
3. 884
3.949
3. 985
3.997
4. 010

KRAT

0 .000000
0 . 142094
0.7517t5
0.513078
0 .03637 4
0 .42852r
0. 000000
0. 000000
0.683306
0 .3r7 166
0.000000
0.082448
0.330970
0.079517
0 .3s7 572
0.000000
0.64473L
0.872820
0.687150
0. 180096

FCFR

0.2934
0 . 3569
0.0577
0. 4009
0.4092
0 .4843

-1.7008
0. 3498

-0.4r09
0. 3668
0 .4266
0.4130
0.2732
0. 28ss
0.0782
0. 3825

-0.0636
0 .4448

-0.0246
0.2869

OBS NA]'ÍE

1 NOMA INDUSÎRIES LTD CL. A
2 WESTFIELD MINERALS
3 HAMILTON GROUP, CL A
4 INGLIS LTD.
5 MAJESTIC CONTRACTORS LTD.
6 E-L FINANCIAL CORPORATION LTD.
7 COOPER CANADA
8 CORPORATE FOODS
9 MITCHELL ROBERT CO. CL B

10 NORTH CANADIAN OILS
11 CDN IMPERIAL BANK OF COMMERCE
12 IPSCO INC.
13 WESTINGHOUSE CANADA
14 SOBEYS STORES CL A
15 TORONTO-DOMINION BANK
16 BANK OF NOVA SCOTIA
17 KELLY DOUGLAS & CO. CL A
18 CANADA MALTING CO.
19 BECKER MILK CO. CL B SPECIAL
20 AGRA A

SYMBl

NMA
WFD
HGL
ING
MJC
ELF
CPC
CFL
MIT
NC0
CM
ISP
WXC
SYS
TD
BNS
KLD
CMG
BEK
AGR

PE KRAT FCFR

0.5501
0 . 1443

-1. 1010
0.3780
0.1065
0.3879
0 .48t4
0.3694
0.4088
0.2635
0. 3653
0. 1398
0.27 40
0 .4077
0.4551
0 .4t29
0 .07 67
0 .0988
0.1890

-0.2789

3.785 0.623437
4.024 0.000000
4.098 0.128649
4.r43 0.583279
4.235 0.000000
4.333 0.019863
4.486 0.543562
4.758 0.307346
4.847 0.026681
4.9r2 0.7L7902
4.959 0.469515
4.989 0.36i460
s. r.63 0.068929
5.410 0.582318
5.456 0.?38864
5.504 0 .427804
5.682 0.084335
5.826 0.224447
5.839 0. 135945
s.857 0.936200



1,r4

STOCKS SELECTED USING GRAHAM'S
CRITERIA FOR I984

OBS NAI"IE

1 E.L FINANCTAL CORPORATION LTD.
2 ROLLAND INC. CL. A
3 ENHEAT LTD. CL. A
4 HAHILTON GROUP CL A
5 CANADIAN GENERAL INVEST},ÍENTS
6 INGLIS LTD.
7 FARADAY RESOURCES INC.
8 UNICAN SECURITY SYSTEMS LTD.
9 CANADIAN FOUNDATION

1O DOMCO INDUSTRIES
11 CDN IMPERIAL BANK OF COMMERCE
12 NATIONAL BANK OF CANADA
13 CONSOLTEX CANADA
14 CCL INDUSTRIES CL.B
15 ROMAN CORP.
16 MINERAL RESOURCES COMMON
17 MONTREAL CITY SAVINGS BANK
18 BANK OF NOVA SCOTIA
19 PEERLESS CARPET CORP.
20 FIRST CITY FINANCIAL CORP.

SYMBl PE

ELF 3.306
RL 3.326
EH 3.578
HGL 3.777ccr 3.777
rNG 3.849
cFY 4.063
UCS 4.196
cDF 4.706
DOC 4.918cM 4.936NA 4.955crx 5.285
ccQ 5.403
RMN 5. 573
MRr 5.588
BEM 5.667
BNS 5.928
PRG 6.019
FCY 6.078

SYMBI

FMC
DDC
EH
RL
CTX
ELF
UCS
YB
RMN
GT
RIN
GSI,I
NA
HGL
BUD
KEL
CM
SYS
CGH
DUP

KRAT

0.015488
0.345860
0.039551
0. 000000
0. 000000
0 . 169867
0.2?231r
0.538184
0. 000000
0.235317
0 .487 634
0 .3567 57
0 .463443
0.801693
0. 1 10133
0.309057
0.234391
0.388376
0. 600989
0.946614

FCFR

0 .469?
0 .287 4
0.2542

-1.08s5
0.1357
0 .47 63

-0.4889
0. 3849

-0.0944
0. 1032
0.3661
0 . 1171
O.ZILI
0. 0605
0.6111
r.0428

-1.2389
0.5019
0.3962
0 .47 69

STOCKS SELECTED USING GRAHAMIS
CRITERIA FOR 1985

OBS NA.I'{E

1 FORD MOTOR CO. OF CDA
2 DOMCO INDUSTRIES
3 ENHEAT LTD. CL.A
4 ROLLAND INC. CL. A
5 CONSOLTEX CANADA
6 E-L FINANCIAL CORPORATION LTD.
7 UNICAN SECUTY SYSTEMS LTD.
8 YELLOWKNIFE BEAR RES.
9 ROMAN CORP.

10 GOODYEAR CANADA INC.
11 REDPATH INDUSTRIES
12 GSW INC. CL B
13 NATIONAL BANK OF CANADA
14 HAMILTON GROUP, CL A
15 BUDD CANADA INC.
16 KELSEY-HAYES CANADA
17 CDN IMPERIAL BANK OF COMMERCE
18 SOBEYS STORES CL A
19 COMPUTALOG GEARHART LTD.
20 DU PONT CANADA CL.A SER. 1

PE

3. 850
3.913
3.934
4.188
4.200
4 .452
4.464
4.736
5.081
5.146
5. 353
5 .423
5.590
5. 639
6.209
6.315
6.429
6 .432
6 .587
6 .587

KRAT FCFR

0 .7007 7 4
0 . r579r2
0 .157 417
0 .37 47 55
0. 329850
0.013266
0.939807
0. 000000
0. 064980
0.292770
0 .27 1490
0 .2217 48
0 .445466
0.202514
o .448872
0. 000000
0 .443063
0. 718363
0. 000000
0 .464406

-0. 1048
0. 1560
0.2028
0.0137
0. 0048
0. 5002
0.3524

-2.240r
0 .57 02
0.4073
0. 0589
0.3924
0 . 1643
0. 1009

-0.0i32
0 .37 40
0. 3133
0 .307 4
0.1433
0.5071



lr5

STOCKS SELECTED USING BOWEN & GANUCHEAU'S
CRITERIA FOR 1980

SYMBI PE FCFR KRATOBS NA]'IE

1 MITCHELL ROBERT CO. C. B MIT
2 VESTGRON MINES VGM
3 CRESTBROOK FOREST INDUSTRIES CFI
4 WHONNOCK CORP. CL. A WHN
5 KELSEY-HAYES CANADA KEL
6 ROLLAND INC. CL. A RL
7 CONSOLTEX CANADA CTX
8 BUDD CANADA INC. BUD
9 NOMA INDUSTRIES LTD. CL. A NMA

10 GOODYEAR CANA¡A INC. GT
11 WELDI.IOOD OF CANADA WLW

12 BECKER M]LK CO. CL B SPECIAL BEK
13 CANBRA FOODS LTD. CBF
14 I,JESTINGHOUSE CANADA WXC
15 SHEPHERD PRODUCTS SEP
16 CANADIAN CORPORATE MGMT. CL. Y CCM
17 BOMBAR.DIER INC. CL.A BBD
18 E-L FINANCIAL CORPORATION LTD. ELF
19 PEERLESS CARPET CORP. PRG
20 ABITIBI-PRICE A

2.053 0.49892 0.06363
2.385 0.86034 0.00000
2.4r2 1.91378 3.11018
2.s26 0.38870 0.23933
2.599 0.61777 0.00000
2.665 0.18350 0.5461s
2.717 0.30940 0.41629
2.864 0.58175 0.43s25
2.984 0.45954 0.40076
3. 135 0.37683 0.60161
3.169 0. 33418 0. 15508
3.333 0.18560 0.012s8
3.594 0.49897 0.00000
3.596 0.38825 0.tr327
3.689 0.43944 0. 13828
3.710 0.47132 0.21098
3.738 0.29444 0.47457
3.739 0.42567 0.0242r
3.82s 0.36491 0.39906
3.826 0. 15684 0.ss762

STOCKS SELECTED USING BOWEN & GANUCHEAU'S
CRITERIA FOR 1981

SYMB1 PE FCFR KXATOBS NAI'IE

1 CONWEST EXPLORATION CL.B CEX 2.207
2 CASSIDYIS LIMITED CYL 3.178
3 PEERLESS CARPET CORP. PRG 3,226
4 KERR ADDISON MINES KER 3.452
5 GOODYEAR CANADA INC. GT 3.665
6 CRESTBROOK FOREST INDUSTRIES CFI 3.72I
7 GT LAKES FOREST PRODUCTS GL 3.886
8 CCL INDUSTRIES CL.B CCQ 3.889
9 CANBRA FOODS LÎD. CBF 3.918

10 BRENDA MINES BND 4.063
11 CONSOLIDATED-BATHIIRST CL A CB 4.151
12 KELSEY-HAYES CANADA KEL 4,192
13 MITCHELL, ROBERT CO. CL B MIT 4.206
14 FRUEHAUF-CANADA FRH 4.418
15 E-L FINANCIAL CORPORATION LTD. ELF 4,422
16 WESTINGHOUSE CANADA WXC 4.422
17 BECKER M]LK CO. CL B SPECIAL BEK 4.483
18 CANADIAN CORPORATE MGMT. CL.Y CCM 4.580
19 UNITED CORPORATIONS LIMITED UNC 4.62L
20 UNICAN SECURITY SYSTEI'{S LTD. UCS 4,639

0.31131 0.024rr
0.14561 0.42375
0.27437 0.53491
0.32210 0.00000
0.48714 0.54150
1.74708 1.28113
0.25632 0.26959
0.268t2 0.3t769
0.49136 0.00000
0.60570 0.00000
0.r49r2 0.48887
0.55363 0.00000
0.4623t 0.04801
0.20853 0.00000
0.48049 0.02053
0.3t227 0.09233
0.04023 0.03379
0.38925 0.50420
0.21098 0.04371
0.28034 0.5i321



LL6

STOCKS SELECTED USING BOI,/EN & GANUCHEAUIS
CRITERIA FOR 1982

OBS

I
2
3
4
5
6
7
8
9

10
11
L2
13
T4
15
L6
L7
18
19
20

NAJ"ÍE

YELLOWKNIFE BEAR RES.
ENHEAT LTD. CL.A
SOBEYS STORES CL A
SLATER STEELS CORP. CL. A
MITCHELL ROBERT CO. CL B
GOODYEAR CANADA INC.
KERR ADDISON MINES
MINERAL RESOURCES COMMON
CDN IMPERIAL BANK OF COMMERCE
CANBRA FOODS LTD.
SHEPHERD PRODUCTS
ALGOMA STEEL CORP.
I,{ESTINGHOUSE CANADA
BANK OF MONTREAL
MAJECTIC CONTRACTORS LTD.
FIRST CITY FINANCIAL CORP.
ROTHMANIS INC.
POWER CORP.
DOFASCO INC.
KELLY DOUGLAS & CO. CL A

SYMBl

YB
EH
SYS
SSI
MIT
GT
KER
MRI
CM
CBF
SEP
ALG
WXC
BMO
MJC
FCY
ROC
POW
DFS
KLD

PE FCFR KRAT

2.254 0 .29336
2.597 0.3s688
2.754 0.05769
2.830 0.40092
2.882 0.409L7
2.929 0.48430
3.061 0.34981
3.224 r.26238
3.5r4 0.36676
3.656 0.42658
3.731 0.41301
3 .733 0.273r7
3.758 0.285s1
3.795 0.07818
3.884 0.38254
3.985 0.44479
4.010 0.28687
4.106 0.34130
4.r43 0.09389
4.183 0.02287

0. 00000
0 . t4209
0.7577L
0.51308
0.03637
0 .42852
0. 00000
2. 12404
0 .317 17
0.00000
0.08245
0. 33097
0.07952
0 .357 57
0. 00000
0.87282
0.18010
0.45965
0 .43854
0.11097

STOCKS SELECTED USING BOI,JEN & GANUCHEAUIS
CRITERIA FOR I983

PE FCFR

3. 785 0.550138
4.024 0.144336
4.743 0.377999
4.235 0. 106512
4.333 0.387919
4.486 0.481439
4.758 0.369358
4.847 0.408841
4.912 0.2635i5
4.959 0 .365294
4.989 0.139772
5.163 0.273968
5.410 0.407727
5 .456 0 .4ssr32
5.504 0.412888
5.682 0.076704
5.826 0.098757
5.839 0.i89001
5.924 0.298891
6.034 0.1012?9

10

KRAT

0.623437
0. 000000
0.583279
0 .000000
0.019863
0 . s43562
0.307346
0.026681
0 .7 L7902
0.469515
0.361460
0.068929
0.582318
0. 238864
0 .427804
0.084335
0.224447
0. 135945
0 .07 4054
0.297173

OBS NA}IE SYMBl

1 NOMA INDUSTRIES LTD CL. A NMA
2 WESTFIELD MINERALS WFD
3 INGLIS LTD. ING
4 MAJESTIC CONTRACTORS LTD. MJC
5 E-L FINANCIAL CORPORATION LTD. ELF
6 COOPER CANADA CPC
7 CORPORATE FOODS CFL
8 MITCHELL ROBERT CO. CL B MIT
9 NORTH CANADIAN OILS NCO

10 CDN IMPERIAL BANK OF COMMERCE CM

1I IPSCO INC. ISP
i2 WESTINGHOUSE CANADA WXC
13 SOBEYS STORES CL A SYS
14 TORONTO-DOMINION BANK TD
15 BANK OF NOVA SCOTIA BNS
16 KELLY DOUGLAS & CO. CL A KLD
17 CANADA MALTING CO. CMG
18 BECKER MILK CO. CL B SPECIAL BEK
19 FEDERAL PIONEER LTD. FPE
20 HARRIS STEEL CL.A HSG



LT7

STOCKS SELECTED USING BOWEN & GANUCHEAUIS i1
CRITERIA FOR 1984

SYMB1 PE FCFR KRATOBS NA.¡.IE

1 E-L FINANCIAL CORPORATION LTD. ELF
2 ROLLAND INC. CL. A RL
3 ENHEAT LTD. CL. A EH
4 CANADIAN GENERAL INVESTMENTS CGI
5 INGLIS LTD. ING
6 UNICAN SECURITY SYSTEMS LTD. UCS
7 NORTH CANADIAN OILS NCO
8 DOMCO INDUSTRIES DOC
9 CDN IMPERIAL BANK OF COMMERCE CM

10 NATIONAL BANK OF CANADA NA
1I CONSOLTEX CANADA CTX
12 CCL INDUSTRIES CL.B CCQ
13 ROMAN CORP. RMN
14 MINERAL RESOURCES COMMON MRI
15 BANK OF NOVA SCOTIA BNS
16 PEERLESS CARPET CORP. PRG
17 FIRST CITY FINANCIAL CORP. FCY
18 LEON'S FURNTTURE LTD. LNF
19 TORONTO-DOMINION BANK TD
20 ROTHMANIS INC. ROC

3.306 0.46918 0.0i549
3.326 0.28742 0.34586
3.578 0.25423 0.03955
3.777 0. 13571 0.00000
3.849 0.47634 0.16987
4.t96 0.38486 0.53818
4.508 0.25418 L07637
4.918 0.10324 0.23532
4.936 0.36613 0.48763
4.955 0.II7I2 0.35676
5.285 0.2Lr11 0.46344
5.403 0.06049 0.80169
5 .573 0. 61 1 13 0. 1 1013
5.588 1.04280 0.30906
5.928 0.s0190 0.38838
6.019 0.39621 0.60099
6.078 0.47688 0.9466L6.tr7 0.23578 0.33487
6. 180 0. 50498 0 .21617
6.313 0. i9868 0.09152

PE

3.786
3.913
3.934
4.188
4.200
4 .452
4.464
4 .563
5.081
5. 146
5. 353
5 .4r7
5 .423
5. 590
5.639
6.315
6.429
6 .432
6 .587
6 .587

STOCKS SELECTED USING BOWEN & GANUCHEAUIS
CRITERIA FOR 1985

T2

OBS NAME

1 NORTH CANADIAN OILS
2 DOMCO INDUSTRIES
3 ENHEAT LTD. CL.A
4 ROLLAND INC. CL. A
5 CONSOLTEX CANADA
6 E-L FINANCIAL CORPORATION LTD.
7 UNICAN SECUTY SYSTEMS LTD.
8 FIRST CITY FINANCIAL CORP.
9 ROI,fAN CORP.

10 GOODYEAR CANADA INC.
11 REDPATH INDUSTRIES
12 WARDAIR INTERNATIONAL CL. A
13 GSI,J INC. CL B
14 NATTONAL BANK OF CANADA
15 HAMILTON GROUP, CL A
16 KELSEY-HAYES CANA-DA
17 CDN IMPERIAL BANK OF COMMERCE
18 SOBEYS STORES CL A
19 COMPUTALOG GEARHART LTD.
20 DU PONT CANADA CL.A SER. 1

SYMBl

NCO
DDC
EH
RL
CTX
ELF
UCS
FCY
RI"IN
GT
RIN
I,JDR
GSW
NA
HGL
KEL
CM
SYS
CGH
DUP

FCFR

0.22s77
0. 15600
0.20285
0.01375
0.00479
0.50019
0.35244
0.54275
0.57018
0 .40730
0. 05892
4.87293
0.39236
0 .76426
0. 10094
0 .37 40r
0.31328
0 .307 4L
0 . 14329
0.50708

KXAT

2.5267 6
0.15791
0 .757 42
0.37475
0.32985
0.01327
0.93981
r.67728
0.06498
0.29277
0 .27 r49
8. 5961 7
0.22175
0 .44547
0.2025t
0.00000
0 .44306
0. 71836
0. 00000
o .46441



OBS NAI'ÍE

1 FRUEHAUF CANADA
2 I,¡ESTINGHOUSE CANADA
3 WOODI^/ARDIS LTD.4 DRG INC. CL. A
5 BOMBARDIER INC. CL.A
6 SILCORP LTD.
7 VS SERVICES
8 D.H. HOI,IDEN & CO. LTD.
9 HOLLINGER INC., COMMON

10 BECKER MILK CO. CL B SPECIAL
1I OSHAI,¡A GROUP CL A
12 HERITAGE GROUP CL.A
13 KELSEY-HAYES CANADA
14 BUDD CANADA INC.
15 GOODYEAR CANADA INC.
T6 INGLIS LTD.
L7 MITCHELL, ROBERT CO. CL B
18 ROLLAND INC. CL. A
19 CANADA PACKERS INC.
20 KELLY DOUGLAS & CO. CL A

i-t-B

STOCKS SELECTED USING TISHERIS
CRITERIA FOR 1980

SYMBl PSADJ

FRH 0.178t{xc 0.174t{DS 0.166
DRG 0. 166
BBD 0.162
srl 0. 159vsl, 0. 158
HDH 0.154
HLG 0.151
BEK 0,I49
OsH 0. I38
Hr 0. 117
KEL 0.116BrrD 0.109cT 0.109rNG 0. 108MrT 0. 102RL 0.099cK 0.090KLD 0.042

STOCKS SELECTED USING FTSHER'S
CRITERIA FOR 1981

SYMB1 PSADJ

BBD 0.200
HLG 0.193
vDH 0.193vsl 0. 187crx 0. 183
osH 0. 175
MDM 0,T74
DHC 0. 157
KEL 0.156
FRH 0.151
ccM 0.140
MrT 0.724Hr 0.111
ELF 0.104
rNG 0.t02
HDH 0.097cr 0.096cK 0.082RL 0.075
KLD 0.053

PE

4.2L2
3.596
8.392
8.712
3.738
5.631
6.L54
5.097
6.r32
3.333
7.200
6 .430
2.599
2.864
3.135
4.470
2. 053
2.665
8. 157
4. 958

13

FCFR

0.32133
0.38825
0.03500
0 . 14252
0.29444
0. 14586
0 .3237 4

-0 . 0897 I
-0.04182
0. 18560
0. 09323
0.11399
0 .61777
0.58175
0.37683
0.37858
0.49892
0.18350
0.23824

-0.23667

L4

OBS NAI"IE

1 BOMBARDIER INC. CL.A
2 HOLL]NGER INC., COMMON
3 VAN DER HOUT ASSOCIATES LTD.
4 VS SERVICES
5 CONSOLTEX CANADA
6 OSHAWA GROUP CL A
7 MARSHALL DRUMMOND MCCALL CL A
8 DONOHUE INC.
9 KELSEY-HAYES CANADA

10 FRUEHAUF CANADA
11 CANADIAN CORPORATE MGMT. CL.Y
12 MTTCHELL, ROBERT CO. CL B
13 HERITAGE GROUP CL.A
14 E-L FINANCIAL CORPORATION LTD.
15 INGLIS LTD.
16 D.H. HOWDEN & CO. LTD.
17 GOODYEAR CANADA INC.
18 CANADA PACKERS INC.
19 ROLTAND INC. CL. A
20 KELLY DOUGLAS & CO. CL A

PE FCFR

-10.87 0.0930
7.05 -0.0949

-120.00 0.0055
7 .34 0.4800

13.61 0.0670
7.03 -0.0336I0.22 0.0290
2.06 - 1.1515
4. 19 0. 55364.42 0.20854.58 0. 38934.2r O .4623
6.86 0.26234.42 0. 48058.26 0.3210
5.25 -0. 09003.66 0.4871
7 .47 0. i9305.71 0.0056
5.80 -0 .3656
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STOCKS SELECTED USING FISHERIS
CRITERIA FOR 1982

15

OBS NAI'ÍE

OBS

SYMB1 PSADJ PE FCFR

1 MITCHELL, ROBERT CO. CL B MIT
2 SOBEYS SÍORES CL A SYS
3 COOPER CANADA CPC
4 CANADIAN CORPORATE MGMT. CL.Y CCM
5 NOMA INDUSTRIES LTD. CL. A NMA
6 HERITAGE GROUP CL.A HI
7 DONOHUE INC. DHC
8 FRUEHAUF CANADA FRH
9 FARADAY RESOURCES INC. CFY

10 SHEPHER.D PRODUCTS SEP
1I BUDD CANADA INC. BUD
12 INGLIS LTD. ING
13 GOODYEAR CANADA INC. GT
14 ENHEAT LTD. CL.A EH
15 CONSOLTEX CANADA CTX
16 MASSEY-FERGUSON MF
17 CANADA PACKERS INC. CK
18 E-L FINANCIAL CORPORATION LTD. ELF
19 ROLLAND INC. CL. A RL
20 KELLY DOUGLAS & CO. CL A KLD

0.747 2.882 0.40920.r42 2.754 0.0577
0. 140 9.058 0 . 5125
0. 139 4.321 O .327 r
0.136 4.464 0.4360
0.134 17.r43 0.1359
0.126 r.760 -1.1537
0.r22 7.649 0.2i88
0.118 5.962 0.6891
0 . rr7 3.73L 0.4130
0. 108 6.250 0.4505
0.097 5.440 0 .2069
0.093 2.929 0.4843
0.087 2.597 0.3569
0.086 33.333 0.0129
0.085 -0.253 -3.9026
0.077 6.287 0.1511
0.072 -20.833 0.4303
0.067 -60.000 0.L245
0.049 4. 183 0.0229

1
2
3
4
5
6
7
8
9

10
11
L2
13
I4
15
16
L7
18
19
20

NAHE

NOMA INDUSTRTES LTD. CL. A
CANBRA FOODS LTD.
WOODI^JARD 

I S LTD.
FRUEHAUF CANADA
CANADIAN FOUNDATION
INGLIS LTD.
INTERMETCO LTD.
WESTINGHOUSE CANADA
CANADIAN CORPORATE MGMT. CL.Y
MITCHELL, ROBERT CO. CL B
UAP INC. CL.A
COOPER CANADA
GOODYEAR CANADA INC.
HERITAGE GROUP CL.A
CANADA PACKERS INC.
CONSOLTEX CANADA
D.H. HOWDEN & CO. LTD.
ROLLAND INC. CL. A
KELLY DOUGLAS & CO. CL A
E-L FINANCIAL CORPORATION LTD.

STOCKS SELECTED USING FTSHERIS
CRITERIA FOR 1983

SYMB1 PSADJ

NMA 0.182
CBF 0.T79
l^¡DS 0. i78
FRH 0.161
cDF 0.160
rNG 0. 153
INT 0,T44
wxc 0.I44
ccM 0. 134
MrT 0.131
UAP 0.113
cPC 0. 104GT 0. 104Hr 0.099cK 0.095crx 0.092
HDH 0.079RL 0.062
KLD 0.049
ELF 0.026

PE

3. 785
8.287

24.569
51.705
5.914
4.743

-5. r09
5.163
6.824
4.847
7.266
4.486

-22.704
12.38i
r0 .772
-r .447

- 12.500
-10.817

5.682
4.333

T6

FCFR

0.55014
0 .41647

-0.20596
0.22580

-0.51272
0.37800

-0. 14565
0.27397
0.208s2
0.40884
0. 23584
0 .48144
0 .4687 6
0.20079
0. 13291
0.03360
0. 23003
0.t6062
0 .07 670
0.38792
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STOCKS SELECTED USING FISHER'S
CRITERIA FOR 1984

L7

0. 385
0.313
0.338
0 .459
0. 382
0. 300
0.2r3
0.456
0.297
0.307
0.254
0.t94
0.175
0.287
0.27r
0.376
0.107
0.645
0.469
0. 054

1
2
J
4
5
6
7
8
9

10
11
T2
13
T4
15
76
T7
18
19
20

OBS NAME SYMBl

UCS
VSL
EML
CBF
MIT
BEK
BBD
CMG
UAP
HI
EH
OSH
HDH
RL
CTX
GT
CK
VDH
ELF
KLD

SYMB1 PSADJ

INT 0.23L
NCC 0.230
cYL 0.225i{xc 0.225
DOC 0.216
VDH 0.2I4
FRH 0.2T4cL 0.209
LNF 0.198
cBF 0.183
wDS 0. 168Hr 0.157
RAY 0.153GT 0. 151cK 0.146
ELF 0. 121
cTX 0.118RL 0.116
KLD 0.086
HDH 0.066

PE FCFR

UNICAN SECURITY SYSTEI"IS LTD.
VS SERVICES
EMCO LTD.
CANBRA FOODS LTD.
MITCHELL, ROBERT CO. CL B
BECKER MILK CO. CL B SPECIAL
BOMBARDIER INC. CL.A
CANADA MALTING CO.
UAP INC. CL.A
HERITAGE GROUP CL.A
ENHEAT LTD. CL.A
OSHAWA GROUP CL A
D.H. HOWDEN & CO. LTD.
ROLLAND INC. CL. A
CONSOLTEX CANADA
GOODYEAR CANADA INC.
CANADA PACKERS INC.
VAN DER HOUT ASSOCIATES LTD.
E-L FINANCIAL CORPORATION LTD.
KELLY DOUGLAS & CO. CL A

PSADJ

0.234
0.234
0.232
0.2r4
0.213
0.2r0
0.200
0.190
0.180
0.t74
0. 169
0.168
0.160
0. 153
0.r47
0.I44
0 .142
0.t42
0. 096
0.075

4. 196
11.386
21.831

7 .97 4
L2.692

6 .480
15.733
7.842
6. 806

TT,026
3.578
9. 153
7 .729
3.326
5. 285
6 .435

14.226
-6.020 -1
3. 306
7,TI7

STOCKS SELECTED USING FTSHERIS
CRITERIA FOR 1985

i8

OBS NAME

1 INTERMETCO LTD.
2 NEWFOUNDLAND CAPITAL, CL. B
3 CASSIDYIS LIMITED
4 I{ESTINGHOUSE CANADA
5 DOMCO INDUSTRIES
6 VAN DER HOUT ASSOCIATES LTD.
7 FRUEHAUF CANADA
8 CANRON INC. CL A
9 LEONIS FURNITURE LTD.

10 CANBRA FOODS LTD.
11 WOODhIARDIS LTD.
12 HERITAGE GROUP CL.A
13 RAYROCK YELLOWKNIFE RES. INC.
14 GOODYEAR CANADA INC.
15 CANADA PACKERS INC.
16 E-L FINANCIAL CORPORATTON LTD.
17 CONSOLTEX CANADA
18 ROLLAND INC. CL. A
19 KELLY DOUGLAS & CO. CL A
20 D.H. HOWDEN & CO. LTD.

PE

6 .988
81.250
10.303
9.030
3.913

27.875
6.887

39. 453
9.917

27.586
63 . r94

9. 908
17.308
5. 146

74. r23
4 .452
4.200
4.188
7 .785
8.6?6

FCFR

-0.3088
-0.0322
-0. I450
0.2024
0.1560

-3 . L725
0.2313

-0.1839
0 .427 5
0. 3579

-0.5521
0 . 3109
0. s023
0 .4073
0.1380
0.5002
0.0048
0.0137

-0.0068
0. i640



L2L

MONTHLY VALUES OF THE TSE TOTAL RETURN INDEX
AND THE TI{REE PORTFOLIOS CONSTRUCTED

FOR THIS STIIDY

i9

OBS YEAR MONTH VA

l 00000
110 t 38
L00269

983 75
1 0 3029
1 03636
110531
113910
117807
Lr7 725
125185
1237 56
12330L
t23429
1 36828
r42L7 9
14837 4
148817
1 3933 1

732266
1 158 15
1 I 5652
IL7 42L
tt7984
I 09870
ILOT T4
109953
106695
t04446
93545
96rt7

103 I 60
r07 7 87
1 I 2055
1 I 6485
12687 |
L33097
L47 608
16r499
L75260
1 85 785
1 86584
200997
202493
709204
209s7 4
216214
218881

VB

100000
1 0 8920
99198
95593

100773
1 0258 I
1 1 0286
112097
1 16808
1 15891
r24414
122395
123373
1237 L7
1 36366
t42ZO6
14927L
L49066
1 4006 I
134236
119561
120047
TL922I
L20649
rt2964
1 1 0089
10 7184
1 04980
103610
92067
96199

102636
r05827
r12639
rI6037
125260
131001
r454r6
t60469
17346r
183981
184643
198332
19737 6
20L526
201693
205880
208808

VC

i 00000
104881
97339
96065
99972

t03444
10585 I
111545
117318
rztr82
124093
L22500
L2465L
12656r
137162
136L20
t 39388
1 3983 1
l3 1433
r26382
rr6982
I 14683
tr2878
rr2720
r07 672
1 05849
I0248I
102999
1 0480 I
96246
96727

t0077 5
1 04955
L1243l
7t6430
L29990
L40787
I 54888
t65373
184138
194108
20 I 988
2 1 6800
22t401
225966
23t22I
245945
246L50

VM

2327.62
2524 .47
2079.19
2L67 .Or
2294.76
24Lr.25
2577.s8
2609.33
2668 .43
2648.72
2850.94
2705.5I
2658. 85
26rr.52
2807.32
2778.42
2866.99
2869.25
27 45.3I
2659.84
23tL .46
2265.88
2486 . 19
2428.29
2224.23
2087 .86
1998.61
1952. 15
1931.99
t7 45.70
1808.33
207 4.04
207 r .64
2297.60
2393.66
2562.85
2663.29
275L.20
2850 .42
3100.13
3215.38
3263.28
3309.45
332s.25
3359 .7 4
3179.01
3442.98
3472.33

180
280
380
480
s80
680
780
880
980

10 80
11 80
12 80
13 81
t4 81
15 81
16 8i
It- 81
18 81
19 81
20 81
21 81
22 81
23 81
24 81
2s 8226 82
27 82
28 8229 8230 82
31 8232 82
33 8234 82
35 82
36 8237 8338 83
39 8340 8341 8342 8343 83
44 8345 8346 8347 8348 83

1
2
3
4
5
6
7

I
9

r0
1t
72

1
2
3
4
5
6
7
8
9

10
11
72

1

2
3
4
5
6
7
8
I

10
11
L2
I
2
3
4
5
6
7
I
I

10
11
12
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MONTHLY VALUES OF THE TSE TOTAL RETURN INDEX
AND THE THREE PORTFOLIOS CONSTRUCTED

FOR THIS STUDY

20

OBS YEAR MONTH VB VC

219457 264383
218594 259017
218461 26L474
215485 2614372081s4 256581
209158 253981
202925 249873
2L34r3 263169
214304 2649LL
212645 267r43
224160 279764
241460 296995
247613 313498
265s27 349075
273957 352717
281330 3s0569
309676 369170
323050 374919
337097 386161
352013 403041
332394 396949
340864 384412
373L29 414475
389340 428905
38743r 437820

84
84
84
84
84
84
84
84
84
84
84
84
85
85
85
85
85
85
85
85
85
85
85
85
86

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
7T
72
73

1
2
3
4
5
6
7
8
9

10
11
L2
I
2
3
4
5
6
7
8
9

10
11
I2

1

VA

231293
23320I
230852
226709
220308
22L570
2L5LzT
226238
224550
223935
238849
255472
260079
28 1558
2880 t 4
283478
319626
332912
346604
3637 14
346929
35848 7
39654L
4r0646
419177

wl

3364 .18
3306.70
3269 .40
3194 . 12
3075.06
3078.32
2973.02
3328.25
3346 .4r
3296.98
3328.00
3389. 25
3669 .57
3677.69
3720.81
3759. s8
3917 .24
3899.51
4001.53
4031.91
3814. 15
3882.56
4157 .03
4238.78
4159.78
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L23

MONTHLY RETURNS ON PORTFOLTOS, THE ''MARKET'"
AND TREASURY BILLS

OBS YEAR MONTH

8.920 4.8807
-8.926 -7.1904
-3.634 -1.3093
5.418 4.0677
r.794 3.47247.s11 2.3268r.642 5.37934.202 5.L757

-0. 785 3.29377.354 2.4018-r.623 -1.28350.799 l. 75560.279 r.5326r0.224 3.63524.283 3.77994.968 2.4012
-0. 137 0. 317s
-6. 041 -6. 0055
-4.159 -3.8428-I0.932 -7.4382
0.407 -1.9655

-0.689 -1.5733
1. 198 -0.1399

-6.370 -4.4789
-2.545 -r.6926
-2.638 -3.1822-2.056 0.5056
- i .305 r.7 496

-11.141 -8.16324.488 0.49956.691 4. lsss3.109 4.r4746.437 7 . r23L
3. 016 3.5567
7.948 rr.64704.583 8. 3057

11.004 10.0160i0.35I 6.7694
8.096 LL.347r6.065 5.4144
0. 360 4.05977.4r4 7.3332-0.482 2.122r2.102 2.06170.083 2.32s82.076 6.36781.422 0.0832

RF

I . I29I7
1.27000
r.26250
0.96500
0. 86500
0.83833
0 .87 4I7
0.91250
0.99250
7 .14167
I .4L7 50
1 .40500
L.40250
1.37000
1 .44583
I .53s83
r .56917
1 . 69083
i.73500
1.61250
r.49667
1 . 25583
I . 20083
1. r9500
1.21500
1.25583
t.24833
1 . 26500
1.36083
r.27083
T .14167
1 . 06083
0.93417
0.89333
0.81667
0. 79833
0 .7 6917
0 .7 6417
0. 76000
0.77083
0 .7 6417
0. 77000
0.77667
0. 77000
0.77000
0. 79000
0.80917

RM

8.457
-17.639

4.224
5. 895
5.076
6. 898
r.232
2.265

-0.739
7.635

-5. 101
-r.725
-1.780
7.498

-I.029
3.188
0.079

-4.320
-3. 1 13

-13.098
-1.972
9.723

-2.329
-8.403
-6. 131
-4 .27 5
-2.325
-1.033
-9.642
3. 588

L4.694
-0.1 i6
10.907
4.181
7 .068
3. 919
3.301
3. ó06
8.760
3.7 18
i.490
1.415
0.477
1.037

-5.379
8. 304
0. 852

RCRBRA

10. 138
-8.961
-1.889
4.73L
0.589
6.653
3.057
3 .42r

-0.070
6.337

-1.141
-0.367
0. 104

10.855
3.911
4.357
0.299

-6 .37 5
-5.071
12.438
-0. 140
1.530
0.479

-6.877
0. 768

-0 .687
-2.963
-2.108
10.438
2.7 50
7 .327
4.485
3. 960
3. 953
8. 916
4. 908

10.903
9.417
8 .520
6. 006
0.430
7 .725
0.745
3.3r4
0. t77
3.168
1.234

1802
2803
3804
4805
5806
6807
7808
8809
9 80 10

10 80 11
11 80 12
1281i
13812
14 81 3
i5814
16815
17 81 6
18817
19818
20819
2t 8t i0
22 81 11
23 81 12
24821
25822
26823
27824
28825
29826
30827
31828
32829
33 82 10
34 82 11
35 82 12
36831
37832
38833
39834
4083s
41836
42837
43838
44839
45 83 10
46 83 11
47 83 L2
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MONTHLY RETURNS ON PORTTOLIOS, THE ''MARKET'"
AND TREASIIRY BILLS

OBS YEAR MONTH RA RB RC

s.100 7.4075-0.393 -2.0295-0.061 0.9484-r.362 -0.0143
-3.402 -r.8571
0.482 -1.0137

-2.980 -t.6174
5. 169 5.3214

0.4176 0.6620
-0 .77 40 0 .8422
5.4149 4.7246
7.7178 6.1591
2.5482 5. ss66
7 .234 t' 1I .3487
3.1750 1.0431
2.69t4 -0.6090

10.07s6 5.30604.3189 1.55734.3482 2.9985
4 . 4247 4 .37 1,4

-5.5733 -1.5115
2.5482 -3. i5859.4656 7.8206
4.3445 3.48L4-0.490r 2.0786

22

48 84 r 5.67049 84 2 0.82550 84 3 -1.008
5i 84 4 -2.054
52 84 s -2.566
s3 84 6 0.573
54 84 7 -2.91r
55 84 I 5. 168
56 84 9 -0.7460
57 84 10 -0 .27 4L
58 84 11 6.6598
59 84 r2 6.9600
60 85 1 1.8032
61 85 2 8.2586
62 85 3 2.2929
63 85 4 -t.5748
64 85 5 12.7515
65 85 6 4.1568
66 85 7 4.1129
67 85 8 4.9363
68 85 9 -4.6149
69 85 10 3.3314
70 85 11 10.6153
7 L 85 12 3. 5571
72 86 r 2.0773

Rl'f

-3.115
-L.709.I,I28
-2.303
-3.727
0. i06

-3 .421
11.948
0.5456
r.477r
0. 9409
1.8404
8.2709
0.2213
1. 1725
r.0420
4 . 1936
0 .4526
2.6162
0 .7 592
5 .4009
L .7 936
7.0693
1 . 9665
r.8637

RF

0. 81083
0.81833
0.87750
0. 88250
0. 94083
1.00917
I . 06083
1.01083
1.00167
0.95t67
0.87500
0. 82000
0.79167
0.93917
0.86667
0 .8r4r7
0.79250
0.77750
0. 75500
0. 74583
0.72917
0.71083
0.73750
0. 77000
0.93500
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DESCRIPTIVE STATISTICS ON PORTFOLIO AND
MARKET RETURNS

UNIVARIATE

MOMENTS

23

VARIABLE=RA

N
MEAN
STD DEV
SKEWNESS
USS
CV
T: MEAN=O
SGN BANK
NUM =Q
D: NORMAL

1OOZ MAX
7 s7" Q3
5OZ MED
zsz Qt

OZ MIN

RANGE
Q3-Qi
MODE

72
2. 13385

5. 0i57
-0 .404945

2TL4
235.054
3.60992

647
72

0.0624429

SUM WGTS
STiM
VARIANCE
KURTOSIS
CSS
STD MEAN
PROB> I T I

PROB> | s I

PROB>D >0. 15

7?
t53 .637
25.1572
0. s28i6
1786.L6

0. s91 106
.000567102
0.00028567

72.7 515
10.6993
8.7973r
4.11935
-7.6064
-r2.438

QUANTILES(¡ur'=¿ )

12.7 5r5
5.11003

2 . 1851
-0.607204

-12.438

25.1895
5.71723
-r2.438

EXTREMES

LOWEST
-12.438

-r0 .437 6
-8.96093
-6.87703
-6 .37 455

992
9s7"
907"
r07"
)/"
17"

HIGHEST
10.1382
10.6153
10 .8554
10.9031
72.7 5L5



L26

DESCRIPTIVE STATISTICS ON PORTFOLIO
MARKET RETURNS

UNIVARIATE

LEAF
8

1699
4
359
037
0377
27
00L245799
7233469
138
258
r234566788
77 43tI
9610
961 1

0
6
1
94

----+----+----+----+

AND 24

VARTABLE=RA

0
4

4

STEI'I
I2
11
10I

8
7
6
5
4
3
2
1
0

-0
-1
-2
-3
-4
-5
-6
-7
-8
-9

-10
-11
-12

lt
1

4
1
3
3
4
2
9
7
J
3

10
6
4
4
1a

i
1

2

I
1

BOXPLOT
I

I

I

I

I

I

I

I+-----+
tt
ll-r. -L,r- -+- -^rttl
tl+-----+
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DESCRIPTIVE STATISTICS ON PORTFOLIO AND
MARKET RETURNS

UNIVARIATE

NORMAL PROBABILITY PLOT

25a

VARIABLE=RA

12.5+
I

7 .5+

2.s+

-2.5+

+
+

.l¿rl. .1, ú

,.+

| + )k)'{-7.s+ +

-t2.sI *
+- - - -+- * - -+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+

-2 -1 +0 +1 +2
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DESCRIPTIVE STATISTICS ON PORTFOLIO AND
MARKET RETURNS

UNIVARIATE

FREQUENCY TABLE

25b

VARIABLE=RÂ

VALUE COUNT
-12.438 1

-r0.4376 1-8.96093 1-6.87703 1-6.37455 1
-5.0707I 1-4.61488 1
-2.963t 1-2.9L056 1-2.s6579 1-2.10809 1-2.0s418 1

- 1 .88897 1-r.57478 1
-L. 14727 1-1.0u753 1
- .7 45995 1-.687133 1

PERCENTS
CELL CUM
I.4 I,4r.4 2.8r.4 4.2
t.4 5.6
L.4 6.9
I.4 8. 3
t.4 9 .7
r.4 11.1
7 .4 12.5
L4 13.9
r.4 15. 3
I.4 16.7
r.4 18.1
r.4 L9 .4
r.4 20 .8r.4 22.2r.4 23.6r.4 25.0

VALUE COUNT-.367418 1-.274073 1
- .140429 1-.070045 1
0. 103563 I0.L77275 1
0. 299138 10.429909 10.478942 10.572677 10.589391 10.744503 I0.768466 10.825212 1r.2335 1r.52987 11.80321 12.07729 1

PERCENTS
CELL CUM
r.4 26 .4
t.4 27.8
L.4 29 .2r.4 30. 6r.4 31.9.4 33.3.4 34 .7.4 36.1r.4 37.5r.4 38. 9
I.4 40.3
L.4 4I .7r.4 43 .1r.4 44.4
I.4 45.8
I.4 47.2
I.4 48.6
1.4 50. 0



t29

DESCRIPTIVE STATISTICS ON PORTFOLIO AND
MARKET RETIIRNS

UNIVARIATE

FREQUENCY TABLE (CONT. )

26

VARIABLE=RA

PERCENTS
VALUE COUNT CELL CUM2.2929 7 1.4 5r .42.75078 1 r.4 s2.83.05744 r 7.4 54.23.16828 r 7.4 55.6

3. 31384 I 7.4 s6 .93.33t44 I L.4 58.33.42105 I 7.4 59.73.557t2 r r.4 61.13.91072 r 7.4 62.5
3 .9s328 L 1.4 63 .9
3. 95985 7 r.4 65 . 34.11292 r 1.4 66.74.15675 1 L.4 68.14.35706 7 L.4 69.44.4852 r L.4 70. I4.73064 I 7.4 72.24.90757 r r.4 73.64.9363 r r.4 75.O

PERCENTS
VALUE COUNT CELL CUM

5.t6794 1 t.4 76.4
5.67026 r 7.4 77.8

6. 0055 7 7 .4 79 .2
6 .33696 r 7.4 80.6
6.65311 1 r.4 81.9
6.65981 1 1.4 83.3
6.96001 I r.4 84.7
7 .327 16 I I.4 86. 1
7 .72469 1 1.4 87.5
8. 2586 r r.4 88. 9
8.5204 L L.4 90.3

8. 91599 1 1 .4 91.7
9.4L071 I I.4 93.1
10. 1382 I I.4 94.4
10.6153 r r.4 95.8
10.8554 I I.4 97.2
10. 9031 L 1.4 98. 6
12.75L5 1 1.4 100.0



130

DESCRIPTIVE STATISTICS ON PORTFOLIO AND
MARKET RETURNS

UNIVARÏATE

27

VARIABLE=RB

N
MEAN
STD DEV
SKEWNESS
USS
CV
T: MEAN=0
SGN BANK
NUM =0
D:NORMAL

1OOZ MAX
7s7" Q3
5OZ MED
252 QL

OZ MIN

RANGE
Q3-Q1
MODE

72
L45.224
24.0293

0 . 192262
1706.08

0 .577703
.000830685
.000638487

7r.0042
L0.r276
8.0518s

-4.00138
-7 .2646L
- L 1. 1409

LL.0042
5.35329
2.08919

-0 .7 527 04
-11.1409

MOMENTS

72
2.0r7

4.90197
-0.451109

1 999
243.033
3.49142

609
72

0.07 48847

QUANTILES(ner=+ )

22. 1452
6. 10599

-11.1409

EXTREMES

LOWEST
-11.1409
-10.9322
-8.92607
-6.37002
-6.0409

SUM WGTS
SUM
VARIANCE
KURTOSIS
CSS
STD MEAN
PROB> I T I

PROB> I S I

PROB>D

99z
952
907
r07
)/"
r/õ

>0. 15

HIGHEST
9.46558
10.0756
r0.2243
10.3514
11.0042



131

DESCRIPTIVE STATISTICS ON PORTFOL]O
MARKET RETURNS

UNIVARTATE

LEAF
0
r24
5
19
24457 I
r47
0r244
23333456
012
11557
2468
t344458
8875541 1
643
651
640
2
6
40

9

9
1----+----+----+----+

28AND

VARIABLE=RB

STEM
11
10

9
8
7
6
5
4
3
2
I
0

-0
-1
-2
-3
-4
-5
-6
-7
-8
-9

-10
-11

#
1

3
1

2
6
3
5
8
3
5
4
7
I
3
3
3
1
I
2

1

I
1

BOXPLOT



- L32

DESCRIPTIVE STATISTICS ON PORTFOLIO AND 29a
MARKET RETURNS

UNIVARIATE

VARIABLE=RB

11.5+
NORMAL PROBABILITY PLOT +)k

>'< ;k >k

;'r+

:k:'<',k

,i^f

,l^+

/r^+
-L-L

ff^

,!

-11.5i ''.+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+-2 -1 +0 +1 +2



133

DESCRIPTIVE STATISTICS ON PORTFOLIO AND
MARKET RETURNS

UNIVARIATE

FREQUENCY TABLE

29b

VARIABLE=RB

PERCENTS
VALUE COUNT CELL CIIM

-11.1409 1 1.4 L.4
-10.9322 1 1.4 2.8
-8 .9260L 1 r.4 4.2
-6.37002 1 1.4 5.6
-6.0409 r L.4 6.9

-5 . 57333 r r.4 8. 3
-4.15892 7 t.4 9.7
-3.63377 1 1.4 11.1
-3.40t97 1 1.4 L2.5
-2. 98038 1 I .4 13. 9
-2.6385 7 r.4 15.3-2.54478 1 1 .4 t6 .7-2.05627 r r.4 18.1

-r.62272 I 1.4 19.4
-t.36271 1 L.4 20.8
-i.30531 r r.4 22.2-.784776 I 1.4 23.6
-0.77404 r r.4 25.0-.688693 1 1.4 26.4-.490L25 r L.4 27.8

VALUE COUNT-.482123 1-0.393i8 1-0.1372 1-.060891 1.0831861 10.278826 1

PERCENTS
CELL CUMr.4 29 .2r.4 30 .6r.4 31.91.4 33. 3r.4 34.7r.4 36.rL4 37.5L4 38.9L.4 40. 3L.4 4L.7L.4 43.r

I .4 44.4
7 .4 45.8L.4 47 .2r.4 48.67.4 50.0I.4 51.41.4 52.8I.4 54.21.4 55.6

0.35953
0.406806
0 .4t7 573
0 .482279

0 .7 9857
1. 198

r .42182
r .64228
r.79436
2.07 59

2. 10248

1

1
1
1
1
1
1

1
I
1
12.54823 L2.s4823 I2.69t39 1



134

DESCRIPTIVE STATISTICS ON PORTFOLIO AND
MARKET RETURNS

UNIVARIATE

FREQUENCY TABLE (COI¡I. )

30

VARIABLE=RB

PERCENTS
VALUE COUNT CELL CUM

3.01593 I r.4 56.9
3. 10939 t 7.4 58.3
3. L7 498 1 r.4 59 .74.20197 I 1.4 61.1
4.2832L L r.4 62.5
4.31888 r 7.4 63.9
4.34449 I 7.4 65.3
4.34818 r 1.4 66.7
4.42472 r L .4 68. 1

4 .48842 r L.4 69 .4
4.58328 1 1.4 70.8
4.96754 7 L.4 72.2
5.09993 L r.4 73.6
s. 16851 L 7.4 75.0
5.41488 I L4 76.4s.41839 I r.4 77 .8

'ALUE 
couNr .Eflltt*El^n

6. 065 7 r.4 79 .2
6.437 16 7 r.4 80.6
6.69107 I r.4 81.9

7 .2347 L 1 .4 83. 3
7.3544 r L.4 84.77.41406 1 I.4 86.1

7.51096 r L4 87.57.71776 r r.4 88.9
7 .94845 1 1.4 90.38.09616 L 1.4 9r.7
8.92029 L r.4 93 . I
9.46558 1 1.4 94.4
10.0756 r r.4 95.8
10.2243 1 1 .4 97 .2
10.3514 1 1.4 98.6rr.0042 I 1.4 100.0



135

DESCRIPTIVE STATISTICS ON PORTFOLIO
MARKET RETURNS

UNIVARIATE

AND 31

VARIABLE=RC

N
MEAN
STD DEV
SKEWNESS
USS
CV
T: MEAN=0
SGN BANK
NUM =Q
D: NORMAL

MOMENTS

72
2. 16099
4.28212

-0.0993193
1638.13
198.155
4.28274

7TI
72

0 .0527 7 6

QUANTILES(DEF=4 )

19.8102
6 .07447

-8.163i8
EXTREMES

LOWEST
-8.16318
-7.43817
-7.t904r
-6.00546
-4.47889

SUM WGTS
SLTM
VAR]ANCE
KURTOSIS
CSS
STD MEAN
PROB> I T I

PROB> | s I

PROB>D

997.
952
902
r0z
)/"
17"

>0.15

7t .647
10.4819
7 .3852r

- 3 . 17511
-6 .4202

-8.16318

72
155.592
18.3365

0. 130831
1301.89

0. 504652
0.0001
0.0001

1007"
7sz
507"
252

0z

MAX TT.647
Q3 s.10196
MED 2.22395
Q1 -0.912s11
MrN -8.16318

RANGE
Q3-Q1
MODE

HIGHEST
8. 30573
10.0i6

77 .347 L
rI.3487

LL .647



L36

DESCRIPTIVE STATISTICS ON PORTFOLIO
MARKET RETURNS

UNIVARIATE

LEAF
336
0

3
1 348
248
233446
tr12479
035s668
rrl3344
056 78
1 3s5 789
610
97 665330
00
822
5

0
42
2----+----+----+----+

AND

BOXPLOT

+-----+
tl
ll.L .t^--+--^tltl
tl+-----+

J¿

VARIABLE=RC

STEM
11
10

9
8
7
6
5
4
3
2
1
0

-0
-1
-2
-3
-4
-5
-6
-7
-8

ti
3
1

1
4
3
6
7
7
7
5
7
3
I
2
3
1

1

2
1

1i.sT
e.s+

7.s+

s.s+

3.s+

1.s+

-0.s+

-2.s+
-4.s+

-6.5+
-8. 5i '''

NORMAL PROBABILITY PLOT
:k >'<

'k+++
+)'r

a;k:'<
J..r,.t

rL rr, rt¿.r.

J..r. 
'

,.,.1.
,l,tf

.|,.'
.t,.., rL rr,.t,

*#

+,.
+

+;t

+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+
-2 -1 +0 +1 +2



L37

DESCRIPTIVE STATISTICS ON PORTFOLIO AND
MARKET RETIIRNS

UNIVARIATE

FREQUENCY TABLE

VARIABLE=RC

PERCENTS
VALUE COUNT CELL CUM

-8.16318 1 1.4 7.4
-7 .43817 I r.4 2.8-7.19047 1 1.4 4.2
-6. 00546 1 1 .4 5. 6
-4.47889 r 1.4 6.9-3.84283 r r.4 8.3
-3.18224 r L.4 9.7-3.15848 1 1.4 11.1-2.02952 1 1.4 L2.5-1.96553 L r.4 13.9-1.85708 r r.4 15.3-r.69262 I r.4 t6.7-r.61739 r 1..4 18.1-r.57326 r 7.4 19.4
-1.5115 r L.4 20.8-1.3093 r r.4 22.2-r.28349 1 1.4 23.6-1.0137 7 L.4 25.0

- . 608951 r r .4 26 .4-.139919 r r.4 27 .8
- .0r43r7 7 r .4 29 .2
.0832283 I r.4 30.6
0.317524 L r.4 31.9
0.499549 1 1.4 33.3
0 .505553 r L.4 34.7
0.661999 r L.4 36. 1

0.842242 I 1.4 37.5
0.948409 1 1.4 38.9
1.04306 7 r.4 40.3
r.5326 1 1.4 4L.7

r.55728 1 1.4 43.r1.74961 1 1.4 44.4
r.75557 I 7.4 45.8
2.06175 1 r.4 47 .2
2.07858 7 r.4 48.6
2.r22L2 L r.4 50.0

33

2.3257 8
2.3268

2.40rI7
2.4018

2.9985r
3.2937 4
3.47239
3 .48142
3.55666
3.63516
3.77992
4. 05966

4 .067 7
4.r4737
4 . 18549
4.37 r37
4.72458
4. 88066
s .17 572
5. 30s98
5.32135
5.37927
5 .41443
5.5566

6. 15906
6.3677 6

6 .7 694
7.12306
7.33319
7.4075
7.8206

8.30573
10.016

LT .347 7
11.3487
II .647

VALUE COUNT
PERCENTS

CELL CUM
r.4 5I.4
1.4 52.8
7 .4 54.2
L.4 55.6
r.4 56.9
r.4 58.3
r.4 59.7
1.4 61.1
7 .4 6?.5
L.4 63 .9
t.4 65. 3
L.4 66 .7
L.4 68.1
r.4 69.4
r.4 70.8
r .4 72.2
r.4 73.6
7.4 75. 0
L.4 76.4
7.4 77 .8
7.4 79 .2
r.4 80.6
L.4 81.9
L.4 83.3
I.4 84.7
r.4 86.1
r.4 87. 5
1.4 88.9
7.4 90. 3r.4 9r.7
t.4 93.1
r .4 94.4
r.4 95. I
I.4 97.2
1.4 98.6
1.4 100.0

1
1
1
1
1
1
1
1
1
1
1
I
1
1

1
1
1
1

1
I
1
1
1
1
1
1
I
1
1
1
1
1



138

DESCRIPTIVE STATISTICS ON PORTFOLIO AND
MARKET RETURNS

UNIVARIATE

MOMENTS

34

VARIABLE=RM

N
MEAN
STD DEV
SKEWNESS
USS
CV
T:MEAN=0
SGN BANK
NUM =Q
D:NOR}íAL

1OOZ MAX
7sz Q3
5OZ MED
zsz Qr

OZ MIN

AANGE
Q3-Q1
MODE

72
0.961506
5.52345

-0.369065
2232.66
57 4 .458
r .47709

284
72

0.0872407

SUM I,ÍGTS
SUM
VARIANCE
KURTOSIS
CSS
STD MEAN
PROB> I T I

PROB> | s I

PROB>D

72
69.2285
30.5085
L .44138
2166 . r

0 .650944
0 . 144072
0 . trl629

>0. 15

74.6937
10.1375
8.29373

-5.29584
-8.83708
-17.6385

QUANTILES ( Dnr=¿ )

14.6937
4 . IL543
0. 89666

-t.94487
-t7.6386
32.3322
6. 0603

-17.6385

EXTREMES

LOI,IEST
-17.6385
- 13. 0978
-9.64239
-8 .40344
-6 . 13111

992
957"
907
r0z

J/"
17

HIGHEST
L76046
9.72293
10.9073
11.9485
14 .6937



139

DESCRIPTIVE STATISTICS ON PORTFOLIO
MARKET RETURNS

UNIVARIATE

AND 35

VARIABLE=RM

STEI"Í LEAF
L47
1,2
10 99
8 33587
6 91156
4 222L9
2 036236679
0 1125589900224588-0 98775100751

-2 74r13330
-4 44L33
-6 I
-8 64

-10
-r2 I
-L4
-16 6----+----+----+----+

15+

-l+

NOR.¡,ÍAL PROBABILITY PLOT

lt
I
2
5
5
5
9

16
11

8
5
1

2

1

1

BOXPLOT
0

+-----+
tl.L .r.^--+--,'+-----+

+

+
+

-L7* x
+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+

-2 -i +0 +1 +2



L40

DESCRIPTIVE STATISTICS ON PORTFOLIO AND
MARKET RETURNS

UNIVARTATE

FREQUENCY TABLE

36

VARIABLE=Rll

VALUE COUNT
- 17. 6385 1
- 13.0978
-9.64239
-8 .40344
-6.13111
-5.40091
-5.37928
- 5 . 10112
-4.3196

- 4 .27 471
-3.727 47

-3 .4207
-3. 11462
- 3 . 11331
-2.32886
-2.32462
-2.30256
- r .97 791
- r .8637 4
- 1 . 78009
-I.72463
- 1 . 70859
-t .47 7 Lr
- 1.12801
-r .0327 r
-1.02945
-.738637
- .452615
-.rt5716
.0788283
0.106014
0.221279
0 .47 7 42r
0.545632

o .7 5921
0.852459

PERCENTS
CELL CUM
t.4 1 .4
1.4 2.8
r .4 4.21.4 5.6
1.4 6.9r.4 8. 31.4 9.7L4 11.1
r .4 12.5L.4 13. 9
L .4 15.3r.4 t6.7r.4 18.1r.4 19.41.4 20.8
| .4 22.2r.4 23 .6r.4 25.07.4 26.4r.4 27 .8r.4 29 .2t.4 30. 6L.4 31.9r.4 33.3r.4 34.7r.4 36.1r.4 37.5I.4 38.9I.4 40. 3t.4 4L.7r.4 43.1t.4 44.4I.4 45.8r.4 47.2I.4 48.6r.4 50.0

PERCENTS
VALUE COUNT CELL CUM

0.940861 r 7.4 51.4
r.03722
1.04198
r.17247
r.23178
1.41483
7 .4897 r
1.79358
r .84044
I . 96655
2.26495
2.6L623
3 . 18778

3. 3008
3 .587 67
3 .60643
3.71759
3.91907
4.18088
4. 19355
4.22376
5.07635
5.89522
6.89808
7.06825

7 .0693
7.49755
7.63463
8.27086
8. 30353
8 .457 L4
8 .7 6046
9.72293
10.9073
11.9485
t4 .6937

I
I
1
1
1
1
I
I
1
1

.4 52.8

.4 54 .2

.4 55.6

.4 56.9

.4 58.3

.4 59 .7

.4 61.1

.4 62.5

.4 63 .9

.4 65.3

.4 66 .7

.4 68.1

.4 69 .4

.4 70. 8

.4 72.2

.4 73.6

.4 75.0

.4 76.4

.4 77.8

.4 79 .2

.4 80.6

.4 8I.9

.4 83.3

.4 84.7

.4 86.1

.4 87.5

.4 88.9

.4 90.3

.4 9L .7

.4 93.1

.4 94 .4

.4 95.8

.4 97 .2

.4 98.6

.4 100.0

1

1

1

i
1

I
1
1

1

1

1
1

1

1

1
1

1

i
1
1
I

1
1
1
1

1
1
1

1
1
1

1

I
1

1

I
I
1
1
1
1
1
I
1
t
1



L4L

DESCRIPTIVE STATISTICS ON PORTFOLIO
MARKET RETURNS

UNIVARIATE

MOMENTS

AND 37

VARIABLE=RF

N
MEAN
STD DEV
SKEWNESS
USS
CV
T:MEAN=O
SGN RANK
NIJM -= 

0
D: NORMAL

iOOZ MAX
757. Q3
5OZ MED
257. Qr

OZ MIN

RANGE
Q3-Q1
MODE

72
L .0247 6

0.27356r
0. 884194

80.9225
26.6952
31.7858

13L4
72

0 . L62r6

SUM WGTS
SUM
VARIANCE
KURTOSIS
CSS
STD MEAN
PROB> I T I

PROB> | s I

PROB>D

72
73.7825

0.0748358
-0.295494

5.31334
0.032239s

0.0001
0. 000 I

<0.01

QUANTTLES (¡¡r=¿ )
r.735

7.2s396
0. 934583
o .79187 5
0 . 7 r0833

I.02417
0.462083

0.77

EXTREMES

LOWEST
0 . 7 10833
0.729167

0.7375
0. 745833

0. 755

997" L.735957. 1.58433902 r.43733r0z 0.7641675Z 0.7 429L7
rz 0.710833

HIGHEST
1 .53583
L.56917
I ,6T25

1.69083
1.735



L42

DESCRIPTIVE STATISTICS ON PORTFOLIO
MARKET RETURNS

AND

UNIVARIATE

LEAF TI

319i117l04251002 3
672
s666677 7

01 2gl
344 3
662011 3
569 3
73344 5
6777889 7

071L2224 I
5566677777788999 16
134 3
----+----+----+----+
MULTIPLY STEM.LEAF BY 1O)K)'(-OI

NORMAL PROBABILITY PLOT

+
;<

^f
,.f

^f
^,.^ff

,k ++
+

;k:'<:k1
)k++

^+
+,r^

1.¡)'r>k
I 

'L'L+ ¿r^

ç ;'r>'<
.L.r..t

ff,.^^
# ,.,.^

44:k:'<:'<:k

)k )'r :t ;kaaa-¡-¡
+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+- - - -+- - * -+

-2 -1 +0 +1 +2

38

VARIABLE=RF

r.725+
I

I

L .625+
I
I

1 .525+
I
I

1.425+
I
I

r.325+
I

I

L.225+
I
It.t25+
I
I

1.025+
I
I

0.925+
I
I

0. 825+
I
I

0.725+

.r. .L

lltl
tl+-----+

I
I

STEM
T7
t6
16
15
15
t4
t4
13
13
t2
t2
11
11
10
10I

9
I
8
7
7

BOXPLOT

+-- --+



L43

DESCRIPTIVE STATISTICS ON PORTFOLIO
ÌI,IARKET RETURNS

UNIVARIATE

FREQUENCY TABLE

AND 39

VARIABLE=RF

VALUE
0.710833
0.729167

0 .737 5
0 . 745833

0. 755
0.76

0 .7 64167
0 .7 69167

0.77
0.770833
0.776667

0 .777 5
0.79

0.791667
0.7925

0. 798333
0.809167
0.810833
0.814L67
0.8L6667
0.818333

0. 82
0.838333

0. 865
0.866667
0 .87 4167

0.875
0.8775
0. 882s

0.893333
0.9L25

0.934167
0. 935

PERCENTS
COUNT CELL CUM

r L.4 1.4
r L.4 2.8
I I.4 L+.2
1 1.4 5.6
I r.4 6.9
1 1.4 8.3
2 2.8 11.1
I 1.4 12.5
4 5.6 18. 1
7 r.4 L9.4
1 1 .4 20.8
I 1.4 22.2
I r.4 23.6
I r.4 25.0
I 7.4 26.4
7 1.4 27 .8
1 1.4 29.2
L r.4 30.6
1 1.4 3i.9
7 L4 33.3
r L.4 34.7r r.4 36. 1I r.4 37.51 1.4 38.9I r.4 40 .3
7 L.4 4r.7r r.4 43.r
I r .4 44.4r 1.4 45. 8
I 7.4 47 .2
I 1.4 48.61 I .4 50.01 1.4 51.4

PERCENTS
COUNT CELL CUM

I L.4 52.8
1 1 .4 54.2
1 1.4 55.6
r L.4 56.9
1 1.4 58.3
L 1.4 59.7
L r.4 61.1
1 1. 4 62.5
2 2.8 6s.3
7 r.4 66 .7
2 2.8 69.4
L 1.4 70.8r r .4 72.2
I L.4 73.6
L 1.4 75.0
2 2.8 77.8
1 1.4 79.2
r r.4 80.6r L.4 8i .97 L.4 83. 3
1 1.4 84.7r 1.4 86.1
1 1.4 87.5r r.4 88. 91 L.4 90. 3
1 1.4 9t.7
1 1.4 93. I
r r .4 94.4r r.4 95.8L r.4 97.2
7 L.4 98.6I 1.4 100.0

VALUE
o .939167
0.940833
0.951667

0. 965
0.9925

1.00167
1.00917
1.01083
1 . 06083
I.I29I7
T . T4T67

1.195
1 . 20083

L.2L5
r.24833
1 . 25583
r.2625
L.265
I.27

I.27083
1 . 36083

7.37
r .4025
1.405

L.4I7 5
I .44583
L .49667
1.53583
1 .56917

r .6125
1.69083

1.735



CORRELATIONS AND COVARIANCES BETWEEN PORTFOLIO
RETURNS, MARKET RETURNS, AND T-BILL RATES

L44

COVARIANCE MATRIX

RC RJ'f RF

20.5093 -.65925L
20.s235 -.625s72
L5.7504 -.648624
30.5085 -.506759

- .506759 .0748358

40 &. 4l

RBRA

RA
RB
RC
RM
RF

25 . L572
23.8638
18.0802
20.5093

-.65925r

L2 .7 515
rr.0042
rr .647 0
t4 .6937
1.7350

2. 13385 5.01570
2.0L700 4.90197
2.t6099 4.282L2
0.96151 5.52345
| .0247 6 0 .27 356

23.8638 18.0802
24.0293 17 .7216
17.7216 18.3365
20 .5235 L5 .7 504
.625572 -.648624

RA
RB
RC
RM
RF

VARIABLE N

72
72
72
72
72

CORRELATION COEFFTCIENTS /
RA

I . 00000
0.0000

0. 97059
0. 0001

0.84181
0. 0001

0.74030
0.0001

-0 .48047
0.0001

PROB > iRi UNDER H0:RHO=O I N -- 72

RB RC RI"f RF

MEAN STD DEV SUM

ts3 .637
r45.224
155. 592

69.228
73.782

MINIMUM

-L2.4380
-11.1409

-8 . 1632
-r7.6386

0.7108

MAXIMUM

-0 .48047
0.0001

-0 .46650
0.0001

-0.55371
0.0001

-0.33538
0. 0040

RA

RC

RM

RF

RB

0.97059
0.0001

1 .00000
0. 0000

0.84426
0.0001

0. 75800
0.000I

-0.46650
0.0001

0.84426
0.0001

i . 00000
0. 0000

0.66592
0.0001

-0. s5371
0.0001

0. 75800
0.0001

0.66592
0.0001

I . 00000
0.0000

-0.33538
0. 0040

0.84181 0.74030
0.0001 0.0001

1 . 00000
0. 0000
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CORREI,ATIONS AND COVARIANCES BETWEEN EXCESS
RETURNS ON PORTFOLIOS AND THE MARKET

RRA

26.5s06
25.2235
19 .4629
2r .7 502

COVARTANCE MATRIX
RRB RRC RRM

42 &. 43

RRA
RRB
RRC
RRM

RRA

RRB

RRC

RRM

2s.223s 19.4629 2t.7502
25.3553 19.0707 2r.7307
r9.0707 19.7086 16.9806
21.7307 16.9806 31.5968

VARIABLE

RRA
RRB
RRC
RRM

N MEAN STD DEV

72 1.10909 5.L5273
72 0.9922s 5.03541
72 r.L3624 4.43944
72 -0.06325 5.62110

SUM MINIMUM MAXIMUM

79.8545 -14.0505 11.9590
7r.4417 -12.5447 10.2351
81.8090 -9.5240 10.8304
-4.5540 -r8.9086 I3.5520

CORRELATTON COEFFTCTENTS / pROg > iRi UNDER H0:RH0=0 I N = 72

RRA RRB RRC RRM

1.00000 0.97275 0.85083 0.75094
0. 0000 0. 0001 0. 0001 0. 0001

0.9721s 1.00000 0.8s311 0.76774
0.0001 0.0000 0.0001 0.0001

0. 85083 0. 8531 I I .00000 0. 68046
0. 000r 0. 000i 0. 0000 0. 0001

0.75094 0.76774 0.68046 1.00000
0. 0001 0. 0001 0. 000i 0. 0000
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PORTFOLIO PERFORMANCE USING
KORKTE TEST EMPLOYING

SHARPE INDEX

COMPARISON OF
JOBSON AND

COMPARE

A WITH B
A WITH C

A I^JITH M
B I,JITH C
B WITH M
C WÏTH M

L4

OBS SHPQ THETA

0.53321
2.22957
6. 09665
2.0987 r
5.40497
5.82943

Z

0.64632
-0.67349
2.65689

-0.90868
2.53607
2.7 6162

1
2
3
4
5
6

0.4720
-0.9310

6 .5602
-1.3164
5. 8960
6 .667 7



PLOT OF RRA'KRR.I'Í

RRA iI2.5 +

L47

A
A

AA
AA

B BA
A AC

A
AAA

A
AA

AA A AA
AAAA

A AAAA
AA AAA

''EXCESS'' RETURNS ON GRAHAM PORTFOLIO
Þr,orrsn AGATNST "EXCESS" RETURNS

ON TSE TOTAL RETURN INDEX

LEGEND: A = I 0BS, B = 2 OBS' ETC.

45

10.0 +

7.5 +

5.0 +

2.s I
I

I

0.0 +
I

I

-2.s +

-5,0 +

-7.5 +
I

I

I
I-10.0 + A
I

I

I

I-r2.5 +

AA
A

AA
A

B
A

A

A

A

ItA
I

I-15.0 +
I
I---+- ---+- ----+- ----+-

-20 - 10 0 10 RRI'I



DEPENDENT

SOURCE

MODEL

ERROR

CORRECTED TOTAL

MODEL F =

R-SQUARE

0. s63907

SOURCE

RRM

SOURCE

RRM

PARA},IETER

INTERCEPT

RRM

JENSEN ALPHA FOR

GENERAL LINEAR

VARIABLE: RRA

DF

I

70

7T

90.52

C. V.

308.9866

L48

GRAHAM PORTFOLIO

MODELS PROCEDURE

SUM OF SQUARES

1063.01635394

822.07 452660

1885.09088054

ROOT MSE

3 .42694059

TYPE I SS F

1063.01635394

TYPE III SS F

1063.01635394

MEAN SQUARE

1063.01635394

rr .7 4392L8r

PR>F=0.0001

RRA MEAN

f. i0909049

VALUE PR > F

90.52 0.0001

VALUE PR > F

90.52 0.0001

STD ERROR OF
ESTIMATE

0.40389475

0.0723s287

46

DF

I

DF

1

T FOR H0: PR > iTi
ESTIMATE PARA}IETER=O

1.15263002 2.85 0.0057

0.68836563 9.51 0.0001
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''EXCESS'I RETURNS ON B-G PORTFOLIO
PLOTTED AGAINST''EXCESS'' RETURNS

ON TSE TOTAL RETURN INDEX

PLOT OF RRB"<RRM LEGEND: A = I 0BS' B = 2 0BS, ETC.

RRB i

10.0 + A
B

7.5 +
I

47

A
A

A
A

A
A
A

AA

5.0 +

I2.5 +

0.0 +

-2.5 +

I-5.0 +

-7.5 +

AAA
AAA AA

AABB
AA

A
AAA A A

AA
AA

A
A

A A BA
AAAA

BAA
AA

A
¡t

A
A AA

A

A

AA

I-10.0 + A

-n.s+ A A---+- ---+- ----+- ---+-
-20 -10 0 10 RRM



DEPENDENT

SOURCE

MODEL

ERROR

CORRECTED

MODEL F =

R-SQUARE

0.589432

SOURCE

RRM

SOURCE

RRM

PARA},IETER

INTERCEPT

RRM

1"50

JENSEN ALPHA FOR BOI^JEN & GANUCHEAU 48
PORTFOLIO

GENERAL LINEAR MODELS PROCEDURE

VARIABLE: RRB

DF SUM OF SQUARES MEAN SQUARE

1 1061.11109799 106I.11109799

70 739.11573889 r0.55879627

TOTAL 71 1800.22683688

100.50 PR>F=0'0001

C.V. ROOT MSE RRB MEAN

327.4825 3.24943015 0.99224535

DF TYPE I SS F VALUE PR > F

I 1061.11109799 100.50 0.0001

DF TYPE III SS F VALUE PR > F

1 1061.11109799 100.50 0.0001

T FoR H0: PR > iTi STD ERROR 0F
ESTIMATE p[¡1ry61gg=6 ESTIMATE

1.03s74585 2.70 0.0086 0-38297360

0.68774847 lo.o2 0.0001 0.06860510
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''EXCESS'' RETURNS ON FISHER PORTFOLIO
PLOTTED AGAINST''EXCESS'' RETURNS

ON TSE TOTAL RETURN INDEX

PLOT OF RRC'tRRM LEGEND: A = 10BS' B = 2 0BS' ETC'

RRC i12.5 +

49

10.0 +

7.s +

5.0 +

2.5 +

0.0 +

-2.5 +

-s.0 +
I

I-7.5 +

AA

AA
AA A AA A

A
ABB

AA A
AA
AAA A

AAA
AA

A AA
AA
AA A

A AA
A

A
A

AA

A

A

AA
¡ì
AA

A
A

AA
A
A

BA
¡̂t

å

¡I
I

- 10.0 +----+- --+-- -------+- --+------
-20 -10 0 10 RRM



JENSEN ALPHA FOR

GENERAL LINEAR

VARIABLE: RRC

DF

I
70

TOTAL 7L

60.36

C.V.

288.3467

DF

I

DF

i

ESTIMATE

L . L70228L5

0.53741608

L52

FTSHER PORTFOLIO

MODELS PROCEDIIRE

SUM OF SQUARES

647 .92226720

75 I . 38990035

1399.31216756

ROOT MSE

3.27629996

TYPE I SS F

647 .92226720

TYPE III SS F

647 .92226720

MEAN SQUARE

647.92226720

10.734r4r43

) F = 0.000i

RRC MEAN

L.13623626

VALUE PR > F

60.36 0.0001

VALUE PR > F

60.36 0.0001

STD ERROR OF
ESTIMATE

0.38614044

0.06917240

50

DEPENDENT

SOURCE

MODEL

ERROR

CORRECTED

MODEL F =

R-SQUARE

0.463029

SOURCE

RRl"f

SOURCE

RRM

PARAI'IETER

INTERCEPT

RRM

PR

T FOR H0: PR >
PARAIÍETER=0

3.03 0.0034

7 .77 0. 0001
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