: mnﬁrmﬂ mHﬁGEMEﬁT
i TEHE PRILITrRs h{}f‘ﬁ MARER T USING
:.T&E f%ﬁ*:‘az., ASLET PRICING MOBEL (CAMP)

ff: 13?&!5 ﬁ"ﬁ&ﬁi'eﬁ Y the
Eﬂﬁi‘* of the Graduste School
ﬁi‘ﬁfﬁ’? =f nanic Tameg

: In Partial ?ﬂﬂéﬁiéﬂ% HE tha
i Reduiremiots D3¢ T3z Dadree of Sister in
Bodisoss - gminiztration

- IASFARGAZAL
- i952




UNIVERSITY OF SANTO TOMAS GRADUATE SCHOOL

PAGE

This piece of work is dedicated to:
My Mother: Hj. Rahimah Binti H. Ghazaly
My Father: H. GazZali
my breother and my sisters,




UNIVERSITY OF SANTO TOMAS GRADUATE SCHOOL PAGE

iv

Acknowl edgment

The completion of this thesls would not have been
possible wdtho;t the very patient guidance of Dr. George
Fong, my thesis adviser. Constructive comments and
suggestions were given by Prof. Mercedes M. Leuterio, the
chairman of the Committee on Oral Examination are highly
appreciated. ’ |

Researcher’s brother, Herman Gazali, for his
encouragement to finish this paper without “éaying"
anyihing. :

Researcher*®s good friends Pak Edwar Nurima, Elfa
Yuliarsa and Karina, Erry and Rosa, Ogy, Benny and Yudhi,
Cynthia M. Macabasé&. as well as friends in IC UP-Diliman
who shared very difflcult time with the researcher during
his stay in the Philippines, especially Lo Jibril who
t-aught him how to use LIMDEP.

Mr. Mack Junic, even ready t¢ be disturbed editing
this paper. -

Last; but not the least, someone, thousands of miles
from here, who, without her, this thesis would not have
been finished faster. She, who constantly reminds me of
"life’s very important variables®, prompting me to come

cul. to be the best.

65 4. C. Salvador Stireet
Loyola Heights, February 1994

MG




UNIVERSITY OF SANTO TOMAS GRADUATE SCHOOL PAGE

THESIS ABSTRACT

Title : Portfelie Management in the Philippine
Stock Market Using the Capital Asset
Pricing Model CCAPMD

Researcher "3 Masfar Gazali

Adviser : George Fong, PhD

Subject Area : Investment Management

Dagree to be .
Conferred "¢ Master in Business Administration

| School University of Santo Tomas (USTD

Year : 1994

Statement of the Problem

The primary . purpose of this study is to test the
capital assetls priéing model CCAPM>  using Philippine
. stock market data. Under certain assumptions, the model
hyﬁothesizes a linear relationship between the return and
risk Chetad of capital assets.

More specifically, this study using the econometric
will seek to answer the two fcollowing problems:

1. How is the portfolio selected in terms of

1.1. Rates of return of security er;)
1.2. Market rate of return CrM;D

3. Beta Risk CﬁJ;D

i.4. Mean rate of return Cr 2

J=;JandFM;

. &. How is portfelio theory and CAPM being utilized in the
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(4> variance of the rate of return.

i

Philippine stock market in terms of the following
variables:

2.1. monthly rates of return ert;D

2.2. variance of the rate of return tcSija or Saj;nl

2.3. covariance of the rate of return of security J

with market rate of return CSjM;)
2.4. the weight of' each security in market
porifolio ij)

3. ¥What are the perception of the respondents as to
the effectiveness of the portfolic management in managing'
securities ?
4. Is there a significant difference on the perceptions
of respondents as: to the effectiveness of portfolio
management in Philippine stock market.
S. What is the future of the Philippine stock markets
using portfolic management.
Null Hypothesis

Specif'ically, the hypotheses address the cobjectives
stated above using the CAPM, by stating the explanatory
variables as follows:

{135 rate of return of security.

(22 markel rate of return.

(32 mean rate of return or average rate of return.
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(8> beta risk.

B covariance_ of the rate of return.

(72 systematic risk.

These variables will explain the determinants of
the portfolio in Philippines stock market. Therefore, we
come to the main hypothesis:

1. There is positive correlation between risk and
return and diversification of portfolio by using CAPM is
the sclution for reducing the risk.

2. Based on a regression egquation Qf the form

rJ =CI° -l-a.‘ﬁj + t=.e.j
can be fitted and the testable hypothesis are whether the

foellowing relationships hold or not:

Zr Z¢r + RO
ao = Ry and o& = rM F -

§£gnificance of the Study

This stﬁdy attemps to test the capital asset
pricing model CCAPM> using Philippines stock market data.

The researcher believes that the findings to be
generated from this study will! be helpful for investor
to chooze the Dbest return of their investment after
considering the risk factor.

And also it is very helpful as guide fer brekerage
firm and securities house in advicing of their clients.

Furthermore, this study might be helpful as
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reference material Lo the readers in increasing their
knowledge particularly in invesment field.

Finally, the study will be -of benefit to the
researcher through a clearer undersianding of investor
and market behavior when the face return and risk at the
same time. This will, hcopefully place him in gooq stead
when similar or related field in the future are

encountered.

Scope and Limitation

In the Philippines, during period 1991 and 1992 no
Ltest of the model has ever been undertaken. That is why
in this study, the simple model has toc be tested.

Tests conducted in the U.S. have some limitations.
First, the tests assume egqual proportions of each
security in the market portifolioc. Second, the beta risks

are indirectly estimated. And third, stationarity of the

beta risks is implicitly assumed. The first assumption
can be avoided. The second can be overcome due tLo the
relatively small size of the stock market and
availability of, data. The third requires investigation
inte + the underl yving probability distributions of
securities rates of return as well as the underlying

processes which generate stock prices.

At the theoretical level, the simple CAPM assumes a
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perfect capltal market, i.e., perfectly liquid and
divisible assets, zZero transaction costs and taxes,
homogenous expectations among investors on the joint
probability distribution of securities rates of réturn
over a single-period and common time horizon, and the
existence of an unlimited borrowing-lending opportunity
at a given risk-free rate. These assumptions induce two
related prcoperties of the CAPH: Cad all investors hold
all avallable securities in their portfolio, and ChD
these smecurities are held in the same proportion as the
market portfolio.

The monthly data on security prices, the number and
values of outstanding shares traded, and cash and stock
dividends are computer wvalidated prior to estimating
monthly rates of return. The weight. of each security is
computed based on its outstanding value relative to the
total value of all securities. The variance-covariance
matrices are computed for the annual and the two year
periods, and, based on the weights of each .security,
direct estimates of the beta risk of each security for
the anmnual as well as the twoe year periods are made. The
simple CAPM is tested using annual and two year

estimates of rates of return and beta risks.




UNIVERSITY OF SANTO TOMAS GRADUATE SCHOOL PAGE

Research Design and Methodology

The gquantitative method of descriptive research is
applied in this research. The purpose of such method
according to Good and Scates is normally to describe and,
to give a quantitative picture of the greoup or area in
terms of the number of uses in different categories. The
use of secondary data is employed in this str;xdy to
examine the portfolioc and capital asset pricing model :i.nl
the FPhilippine stock market. |

Data is obtained from questionaires given to the
officers of different brokerage firms. Secondary data wés
. taken from tLhe different monthly reports distributed by
these two major exchanges on their performance during

pericd 1991 and 1992,

Sampling Procedure

Questionnaires were distributed to the
respondent.s . Purposive sampling was empl oyed, The
respondents were selected based on ver ¥ ‘ specific
criteria. They should be professional stockbrokers who
are directly involved in stocks trading for at least 3
years and with research capabilities including the use of
Capital Assel Pricing Mcdel as their tool of predicticon
in market behaviour. |

According to the Securities Exchange Commission
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only 100 brokerages are allowed for each of the Manila
and Makati Stock Exchanges. In the Manila Stock Exchange
only 83 brokerages are active in trading, out of these
only 4% brcockerages are with in-research house while in
the Makati Stock Exchange only 81 are active and 4% have
in-research house. For the purposes of this study, 12
brokerage firms were chosen as samples. They \-;er‘e 12
Citicorp Vickers Phill. Inc; 2% Peregrine Securities; 33
Sapphire Securities, Inc; 42 Sun Hung Kai Securities; S)
EBC Sec Corp; 5 Philippine Asia Equity Securities; 7> I.
Ackerman & Co, Inc; 8> Morgan Greenfell Phils Sec. Inc;
$2 B.H Chua Sec. Corp; 100 Public Securities Corporation;
112 Century Securities Corp; 120 H.6G. Asia Securities

C(Phils? Inc.

Profile of Respondents

Twe or 85 percent of the respondents are presidents
who have more than 20 years eﬁpérience in the stock
market; three or 25 percent, vice-presidents with 6-~10
years experience; two or 16.87 percent analysts; four or
33. 33 percent, trader. The analysts and the trader have

been in the stock market only for the past 1 to 5 vears.
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SUMMARY OF FINDING AND CONCLUSION

sSUB PROBLEM 1

How is porifolio selected in terms of:

1.1. Rate of return of security CrJD;

1.2. Market rate of return CrMD;

1.3. Beta risk (f3; |

1.4. Mean rate of return Cr, = py and r :
| 37 H M

FINDINGS 1.1. Rate of return of security (r 3;

J

During the two-year period (1991 and 1992 the
highest rate of return of securiiy in market porfolic was
PT&T’'s £63.959891 and the lowest was KPPI's -1.62483. The
range of return is from 63 tc -1.62. The second highest
rate of return of security is that of FPHC which is
£9. 38059, followed by AC’s 22.857651, RFM’'s 18,.6562430C and
REG's 14.188200.

In the other hand, the lowest rate of return during
that period was KPPI's -1.62483, followsd by LC's
~-1.88231 CHINB's -1.87888, FLCO’'s -0.60448, and AT’s

=0, 55352,

[ CONCLUSION 1.1

The average rate of return of Commercial and
Industrial share is relalively higher compared toc Mining

and Oil; while between Mining and OQil, the difference is
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insignificant. When data are grouped according to
industrial classification, we can concl ude that
Investment and Finance-Hol ding Firms gr oup and
Communication group give the highest rate of return,
followed by Food, Beverages and Tobacco Products; Cement;

0il and Mining.

FINDINGS 1.2. Market rate of return CrHJ;

The highest market rate of return is PT&T 13. 79256
and the lowest is GLO -0.40924. The range between the
highe§£ market rate of return an@ the lowest is 13.70 to
-0. 40824, The second highest was FPHC 4.45871; the third,
PX 1.06646; while the fourth and fifth were AC 1, 08671
and BP 1.026820 respectively,

Aside from GLO =-0. 40924, the other low market rates
of return was these of APX, OPM, LC gnd IRC, with returns
of —0.04590; -0.09528; -0.00092 and -0.0737,

respectively.

CONCLUSION 1. 2

The pattern of the rate of return of securities is
also followed by market rate of return., This could be
seen from the portfolio feturn. During the 1991 and 1992
pericd, PTT had very good performance although GLO from

the same group had lowest.
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FINDINGS 1.3. Beta risk ij);

Most of the beta in portifolic asset in this study is
greater than 1. The five highest beta in this study, are:
CHINB B4.78281, SJO 2B.67788, AC 80.45594, MER 18. 73404
and KPPI 185.80596. The lowest, on the other hand, are BCI
0.81432, SWM O.89842, REG 0.52357, FFHC 1.471694 and URBAN
1.80113. The range between the highest and Lhe’lowest
beta is B4.7 to 0.81. 1t means that all of the assets in

market portfolio are risky.

CONCLUSION 1. 3

Most of the assets in market portfolio are risky,
since most of the beta risks are greater than one, except
for BCI 0O.81432, SwWM 0.59842, and REG 0.8523857. 1In
accordance with the grouped data, average beta risks for
Banks, Eeall Estate and Mining are relatively higher
compare to the olhers.

Cal

FIND INGS 1.4. Mean rate of return CFJ = mj and FM);

The highest mean rate of return of portfolic in
this study is PT&T 5.83162; followed by those of FPHC,
AC, APMC and RFM, with rates of 2.47419; 0.94089; 0,85614

and 0,7760) respectively. The lowest is ILI's -0. 00770,
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CONCLUSION. 1. 4

The pattern of mean rate of relurn is the same as

pattern of rate of return and market rate of return.

sSUB PROBLEM 2

How is portfolio theory and CAPM beling utilized in

the Philippine stock markét in terms of the following

variables:
2.1. Monthly rates of return CPJLD;
2.8. Variance of the rate of return [c;ij) or CS?)];

2.8. Covariance of the rate of return of security

) )
with market rate of return Co&M

2.4, Weight of each security in market portfolio

23

Cw, D
Yy

FINDINGS 2.1. Monthly rates of return Cr J;:

jt

Monthly rate of return 1s ancther confirmation for

rate of return in security Cr

* \j

rate of return Cr— = m and;rm? in sub-problem 2. In this

J J

study, ressarcher find there is no contradiction among

2 in sub-problem 1 and mean

these variables.

CONCLUSION. 2. 1

The monthly rate of return of securities in market

portfolio follows the previcous finding for rate of
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return, market rate of return and mean rate of return.
But it should be borne in mind that good frate of return
does not necessarily mean good monthly rate of return.
Infact, during during monthly pericd, there were
fluctuaticons of the price of shares affecting the total

rate of return in the entire period (24 monthsd.

FINDINGS 2.8+ Variance of '-g.he rat.e:r of return
(Co, > or c3§51;

The variance of the market return is the expected
squared deviation from the expected return. It is- a
measure of wvariability. In general the highest varlance
of market return, as shown in 'I‘abl.'e 4.1, is PT&T 4.94994,
followed by URBAN 1.61249, AC 1.21470, BP 0.874850 and
FPHC 0.49287. The lowest 1s KPSI 0.00009, followed by
CHINB O. 000‘35; SOLID ©O.00288; A'i“ 0.00888 and POPI

0. 00393,

CONCLUSION 2. 2

High variances are seen \ in Commercial and
Industrial shares » followed by Mining and Oll., As for
Bank and Communication, :rar' iances of URBAN and PTT are
relatively bigger, in contrast with those of 0il and

Mining which are smaller,

Communication has the highest variance according to
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group, followed by Investiment and and Finance-sHolding

Firms group, Banks, Food, Beverages and Tobacce Preducts

and Qil group.

FINDINGS 2.3. Covariance of the rate of return of security,
J with market rate of return ngn);
As to the finding by group, Investment and
" Finance-Holding Firms has £$e higheét covariance which is
6. 30661, followed by Commﬁnication, 4. 94962, Banks; Food, .
Beveages and Tobacco Producis; Oil and Share have
covariances of 0.59919, 0.11978, 0.93887 and 0.10840.
respectively.

The biggest covariance in Bank is that of URBAN,
while the smallest is that of S0OLID. In Communication,
PTT has the blggest covariance; 1n Investment and
Finance~Holding Firms, AC; and im:lFood. Beverages and
Tebacco Products, RFM. For Mining and Oil,BP and PX have
the biggest covariances, .while VUL and AT have the

smallest,

CONCLUSION 2. 3

In this study, all of the covariances are positive,
It means that security returns tend to move tcgether with

- strong relation with one another,
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FINDINGS 2.4. The weight of each security in market

portfolio Cw&ﬁ

The weight of security in market portfelioc can be a
measure of the wealth invested in market portfolio at a
certain time. In general, the investor prefers to invest
more in commercial and industrial venture. It is
indiqated by the weight fof Commercial and Industrial

share which is O,.B2200 as .well as the average weight

which_is 0.89386; For ©OiL1l share and Mining share, the.

welights are only 0.08809 and 0, 00991 respectively.

CONCLUSTION 2. 4

Most of investors invest in Commercial - and
Industriél share rather than in mining and il during the

‘ period 1991 and 1992, In addition, more investments were
made on the Real Estate and Communication. Such cvould be
attributed te changes in several variables like economy,

polities, among others.

SUB~PROBLEM 3

Whap are the perceptions of the respondents as to
the effectiveness of the portfolic man&gement in managiﬁg
securities ?

The percegticn of - the respondents as to the

effectiveness of the portfolio in managing secutities




UNIVERSITY OF SANTO TOMAS GRA DUATE SCHOOL PAGE| g4y

could be classified in the following criterion:

FINDINGSs 3

1. The way they manage porifolis in the Philippines stock
market.

All respondents answered (YES), when researcher
asked the effectiveness of the way they manage the
portfolic., Some of the reasons givén are the following:

a. Our approach.assumes the fund as inverted for .
long time; the performance has been fairly good;

L. Cur porfolio haé outperformaned the market,by
8.42 % and 4.79 2 |

c. Most of stock selected have established good
earning track record (except for mines and C-ISD and deep
management bench:

d. We can not say it is reaily effective because
there are many reasons or factors why these issues aré
going up and down.

2, The way they select combination of portfelio in the
stock market in terms of rate of return and risk
invol ved.

Bésed on the above answers, 7 out of 18
respondents or 58.33 % selected the portfolic with
highest return and moderate risk; and 41.67 % or §

respondents selected the portfelio with the moderate
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return and moderate risk.

2. The way they predict Lhe high or low return as well as
the high or low risk of share in the market.

All of the respondents have done the same by loocking at

combination of (a2, Cb).‘ Ced, and Cdd, Iplus several

additional factors, like management style, vision,

price-earning CP/ED ratio,lcash flow, debt equity ratio,

earning forecast and historical fund.

4. The combination of portfolio the investors would like.

to choose to reduce risk can be seen in Table 4, 48,

CONCLUSTION. 3

As far as how the respondents manage tGLheir
portfolio effectively, 7 out of 12 respondents or 58,33
% selected the portfolio with highest return and moderate
risk and 41.87 2% or B -respondénts selected their
pertfolic with the moderate return and moderate r%sk. The
way the respondents ' predic£ return and risk,
consideration is madg on the demand and supply of share,
price of share, certain economic and political factors,
Most of the investors invested the biggest part of their
wealth in Commercial and Industrial to reduce risk and to

gain higher returns.
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BUB-PROBLEM 4

Is Lthere a significant difference on the
perceptions of respondents as to the effectiveness of

portfolio management in Philippine stock market 7

E INDINGS: 4
. Based on Tables 4.1; 4.8; 4.45; 4.47; 4.48; 4,49
-“ana 4.50, it can  be concluded that :ihere was no
significant difference‘ on the perceptions of* the .
' r‘espondents as to t.he-. efé‘ective.ness -~ of  portfelio
management in the Philippines stock market. From t:.he
Table 4. 46, as the résponse to Lthe question of the way
they select the combination of portfolio, all of the
respondents answer was "highest return and moderate risk*"
and “moderate return and moderate risk™. The differenée
between the former and the latter is very slight (15,65
%2 with or only two respondents answering more on
"hihgest return and moderate risk"™. |
This perception'was suppcrteﬂ by the other facts 6n
Table 4.47 which the respondents would predict risk and
return based on combination of several -factors, namely:
by locking at demand and supply of the share, by loocking
at price of the share, and by locking at the certain
economic factor., All of re-spcndent,s C100 20 preferred the

combination of several factors the researchers mentioned
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above.

CONCLUSION. 4

There are no significant differences on the
percepticons of the responaents as to the effectiveness of

portfolic in the Philippines stock market.

SUB~-PROBLEM 5 = :

¥hat 1s the future of the Philippine stock markets -

using portfolio management 7

FINDINGS. 5

To answer tLhis probleﬁ reseacher provided '4
possible answers in the gquestionnaire:
1. will be better due to economic and political stability
2. for the first 3 years there woulld not be much change
due to brown oul problem, but .a.f‘tc-}r this problem is
overceme, it would be better —
3. CAMP and AFT will be much employed
4. combination of (1>, (2> and (3.
Most of respondents (67 percent) answered (42 combination
of C15; (&) and (3). The next (34 percentd (13, But some
of them added several answers. For instance, one said
that “management portfolio in the future of the L

Philippines stock market has big potential; +this is
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especially true during the times when interest rates are
going down". - Another opened that "the stock market
develops and introduces more stocks Cother productisd inteo
the market, more inventible funds will find its way into
it. This will prvide a broader orientation for pdrtfolio

managers into equity investments",

CONCLUSION. 5

Most of respondents (87 percent) sanswered (4D or.
combination of C13; E=) and €3>, e.i., wi;l be better due
Lo economic and political stability; for the first ye;rs
there would not be much changes due to brown- out
problem, but after this problem is overcome it would be

better; CAMP and APT will be much employed.

8. Results of the Tests aof the CAPM

Initially, the CAPM was tested using the data over

24 month period for the ‘total of 42 securities. Thé
fesult of the regression analysing using ordinary leas£
sqﬁares ls insignificant.

The observation made regarcding a highly wvolatile
market indicates the 'possibiiity of significant
differences in market behaviocur between calendar years.

Besides, the parameters of ‘the prébability distributions

of the rates of return of  securities may not be
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stationary over the 24 month pericod. To be able to take
into account. these possibilities, tests were made for the
annual periecds.

The results of the tests using annual data show
some level .of improvement ;ver the results of the test of
the 2 year periad. For instance,:  the variations explal ned
by the beta increased from 0.4 % to 1 % up;to 14 %.

On the whole, howevef} the results of the tests for
the annual periocds dq not éonfirm the hypothesized .
positive linear relationship between rj dan ,GJ.. However,
only 11 percent of the variation is explained by the
regression. For the yvears 1991 the hypothesis is rejected
at 0.10 level. For the year 1892, though the result is
significant, ithe relationship is perverse in the sense

that the sign of o 1is rniegative., For ease in making

i
comparison, the resulis of the tesls for the 1991 and

1992 period as well as the annual péricds are shown in
Table 4.50.' ' .

Also, the values of the estimates of the intercept
% and RF are seen to be different from each other. Row
(7> of the Table 4.80 shows the ratic of ;o to §F which
range from ~0.04 to 2.5. The prediction of the model is
that the ratioc should be equal @o 1.0. Row (8) of Table

4.80 shows the estimates of the t statistic for the tests e

of equality between aland'CrM— rF). The null hypolhesis
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of equality is rejected for zall periods.
Thus, the hypothesized relationship (3.6ad and
C2.6bY cannot be accepted and the thecretical predictiions

of the CAPM are not substantiated by the data.

CONCLUSION, 6 ’

The hypothesized reiationship ¢3.6a> and C(3.6bd
cannct be accepted and the theoretical predictions of the

CAPM are not substantiated by the data.

RECOMMENDATIONS

RECOMMENDATION 11.

It is recommended more investment should be made
in commercial and industrial issues since the return of
investment in the same is high. Investing#should spread

their portfolioc in several securities to reduce risk. It

than not give good return.

RECOMMENDATION 1. 2

It is strongly recommended to investor to invest in
shares with high market rate of return, most of which are

in Bank, Communication, and Investment and

should be noted that share like BCI, BP and PX more often |

Finance-Holding Firms. Several shares, like PTT, AC, and
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FPHC, have very good markel rate of return,

RECOMMENDATION 1. 3

It is recommended that investors invest their
porfolio in high rate return and re-latiwg_ly low risk.
Several shares are strongly recommended like PTT, FPHC,
and REG, since these sharés glve good return, and low

" risks. Shares with low return and high risk like CHINB
should‘be avéided.

Investors muét always be aware of the risk and
return if they are going to invest their wealth in market
portfolio. Since most of the invlest.ors don’t know the
behavioﬁr of the market due to imp;rfect information, the
researcher recommends that t,hey.” consult professicnal
broker(s) to gain more and avoid losses. -

It is also recommended that investors should locock
at possible risk before contemplating on the return.
Investors ?hould be reminded that good return does noL

necessarily mean low risk. -

RECOMMENDATION 1.4

It is recommended to invest in high market rate of
return with low risk. For risk-aversed investors, to
spread their portfolios in-blue chips share » where they

are safe and have good returns, is strongly recommended.
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RECOMMENDATION 2.1,

It is alsco recommended that investors spread their
portfelio in the shares with good monthly return. IL
should be borne in mind that good rate of return does not

necessarily mean good monthly rate of return.

RECOMMENDATION 2. 2

For investors it is recommended that they invest in
shares with small variance, for such reflect the !

variablility of the securities.

RECOMMENDATION 2. 3

For investors, it is recommended that they invest
and diversify their portfolio in the postive covariance,
Howe;er, awareness on the fluctuation of market should be
closely observed, Positive covariénce indicates that

securities tend to move together.

RECOMMENDATION 2. 4

It is also recommenaed that they invest more in
commercial and industrial: issuss since the return of
investment in them are much higher, and they should
spread their porifeolio in severay securities te reduce

risk.
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RECOMMENDATION 3

Is is suggested that investors should al WAYS
pbserverisk and return if they are to invest in market
portfolio; that they don't forget several variables like

political and economy fluctuation.

RECOMMENDATION 4

It is alsc recommendéd that the invesiors maintain

their effective management of their portfolio.

RECOMMENDATION 5
CAPM will be much employed in the future. However,

due to the lack of understanding about the same nowadays.
The researcher recommends that more studies about CAPM
should be done so it will be mere appreciated.

And 1f the investors . use CAPMI. they rhust pay moré
attention to beta risk and covariance to see the risk

invol ved as well as'return of their peorfolio,

This recomendation :i.s supported by the resulis of
thej tests for annual periods which do not confirm the
hypothesized positive iinear relationship betweén r‘j and
#,. For the year 1901, the hypothesis is rejected at .ol
level and for the year 1992, though the result is

significant, the relationship is perverse in the sense

that the sign of & is negative.
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RECOMMENDATION &

If invéstors are going to use CAPM to predict
return and risk of their portfolioc, £hey nmust be
accompanied by other types of prediction since CAPM does
not give a total or satisfactory answer, and that the
CAPM test regfession analysis, using Ordinmary Least
‘Squares (OLSD, produced insignificant result. |

This recomendation ié supported by the results of
the tests for annual .periocds whiéh do not confirm the.
hypéthesized pesitive lingar relétionship between rJ and
ﬁ}. For the year 1981, the hypothesis is rejected at .01
level and fc:;r the vyear 1992, though the result is
significant, the relatioriship 1is perverse in the sense
that the sign of gﬁ is negative.

Researcher also recomends that investor or broker
who has research capabilities shouid always update his
estimation about risk and return of the portfolioco by
using CAPM.among others, since market behaviour is always b
changing due to changes 'in ceratin environment, like
economy, pelitical and interest rate, in order to make
h=l' estimation and prediction much closer. So far there
is no tool or method cor any instrument in the world that
can be used to predict exactly what will happen in the

stock market in the future,

Furthermore the researcher racommends that further
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studies using CAPM should rela# the assumption Lhai
investor are price taker and have homogencus expectation
about asset returns; investor may borrow and lend
unlimited amount at the risk free rate; quantity of
assets are fixed; all assets are marketable; asset
markets are frictionlESQ and information is costless and
available to all investors:; and there Jare no’ market

imperfections such as taxes, regulétions. or restrictions

on short selling; to come up with better and more .

accurate prediction.
Also recommended are several titles for further
studies:
1. Tbstiné the CAPM with Time-Varying Risks and Returns
in Philippine Setting.
2. CAFPM, Market Behaviour and Portfolio Analysis, Test in
the Philippine Stock Market.
3. An Alternative Test of the CAPM for Phllippine Stock

Exchange.
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CHAPTER I
THE PROBLEM AND ITS BACKGROUND

I. 1. Introduction

Capital Asset Pricing Model (CAPM) is the economic
nmodel used to solve the market price for risk and
appropriate measure of risk for a single asset. The
essence ﬁf the CAPM is thbfrelationship bet ween e;pected
return and avoidable risk, and the valuation of
securities that follows. This mode]l was developed almost
sinultancusly by Sharpe1 and Treynor whilé Mossina.

Lintner3 and Black4 devel oped it'furthers.

1

William F. Sharpe, "A Simplified Model for
Portfolio Analysis," Management Science, (January 1883D,
p 277-883 and “Capital Assets Prices: A Theeory of

Market Equilibrium Under Conditicns of Risk", Journal of
Finance, Vol 28, No 3 (September 1964>, p 119~138.

ajan Mossin, "Equilibrium in a Capital Asset

Market", Econometrica, Vol 34 NHo 4 (October 1966>, p
768-783.

3John Lintner, "The Valuation of Risk Assets and
the Selection of Risky Investment in Stock Portfolios and
Capital Budgets', Review of Economic and Statistics, Vol
47. No 1 C(February 1965), p 13-17. And “Ihe Aggregation
of Investor's Diverse Judgments and Preferences in Purely
Competitive Security Markets', Journal of Financial and
Quantitative Analysis, (December 19688, p 347-400.

4Fisher Black, ."Capital Market Equilibrium and
Restricted Borrowing,'" Journal of Business, (July 1€72),
p. 444-45%.

sHal Yarian, Microeconomic Analysis, 3rd Edition
C(W.W. Norton Company, Inc, 1992> p. 372.
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The CAPM is developed in a hypothetical world where
the following assumptions are made about investor and the
opportunity set: 6

1. Investors are risk-averse individuals who
maximize the expected utility of +their end-of-pericd
wealth.

2. Investor are pricé takers and have homoéeneous
expectations about asset returns which have a jolnt
normal distribution.

3. There exists a risk-free asset such that
investors may borrow or lend unlimited amount=s at the
risk—-free rate.

4. The quantities of assets are fixed. Also, all
assets are marketable and perfectly‘di visible.

5. Assel markets are frictionless and informatipn is

costless and simultaneously available Lo all investors.

6. There are no market imperfections such as laxes,

regulations, or restrictions on short selling.

Although not éll these assuﬁptiong conform to
reality, they are simplifications which permit the
development of the CAPM, which is extremely useful for
financial decision—-making because it quantifies and

prices risk.

¥e know these portfolios differ from each other, net e o

6Thomas E. Copeiand and J. Fred Weston, Financial
Theory and Corporate Policy, (Addison Wesley Publishing
Company, Inc, 19885, p. 150-1861.
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Just in the number and type of securities held, but also
in the combination of risk and return they offer.
Consequently, all we need to know to represent the
investor®s cholce is to consider the investor's
willingness to exchange expected return [ECﬁp)J and
standard deviation [oCRpd]1. That is, we need. to consider
the effect of the investor's utility of ECRsd and.
OC§p3.HOW wﬁgld the investor cboose from amoﬁg the
available portfolios on the efficient set? Which |
porlt,folio will give highest return angl lower risk? How
will 2 test influence investor behaviour in cheoosing
their investment decision?

In theory, we can ldentify three possible attitudes
toward risk: a desire for risk, an aversion to risk, and
an indifference to risk. A risk see#er is one who prefers
risk. Given a choice between more and less risky

investments with identical expected monestary returns,

“this person would prefer the riskier investment. Faced

with the same choice, the risk averter would select the
less risky investment. The person who is indifferent to
risk would not care which investment he or she received.
There undoubtedly are individuals who prefer risk and
others_who are indifferent to it, but both logic and
observation suggest that business manager:s and
stockholders are predominantly risk averters.

The Capital Asset Pricing Mcdel CCAPMD 1s the answer
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of Lhe above question. CAPM is a ) éet c;;f principles
describing how people behave in the stock market. These
principles lead +to an explicit statement of what
equilibrium prices, returns, and risks will ©bLbe for
securities. There are other thecries that attempt to do
this, but CAPM is particularly useful for two reason3:7

First, it is relatively simple énq intuitive can be
Idevelc:ped tﬁrdugh a dir'elc.t appli.;::ation of pcl:t.f‘olio
theory. Second, its implications have been widely
explored with actual data and found to be substantlally
consistent Qﬁth most of the theory’s predictions. While
the theory does not always prediet correctly, its
implications generally conform to what we cobserve on
security markets. Thus, at the very least, 1t can be used
as an apprc;;riate hasis for fur.'lt.her adjustments and
refinements -— which is exactly how it is used by many
corporate financial officers, investment bankers, and
professional money managers.

The concept of market equilibrium plays such a key
role in the CAPM. The price of a security, like the price
of any commodity in a competitive market, . is generated
through the interaction of supply and demand. If a
sufficient number of investors increase their demand for

a security at the current market price (or expected

TNancy L. Jacob and E. Richardson Pettit,
Ynvestments, Second Edition, (Richard D. Irwin, Inc.,
1989, p. 226, :
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return offeredd, the total quantity of the security
demanded \;vill exceed the quantity supplied. In a freely
competitive market, this excess demand is eliminated
through an increase in the price of the security., The
increase in price will cause more of the security to be
supplied and less of it to be demanded. The process
continues until a price is achieved that causes the
quantity demanded and supplied to be equal. This price is
termed the equilibrium prim-a. At. this price there will be

no further tendency for any price changes:to occur, and

excess demand and excess supply are zero.

Precisely the same effect occur if +there is an
increase in supply, although the effect on the security
supplied by some investors desiring to liquidate their
investment positions creates. an exess supply at the
current market price.': forcing the price down to a new
equilibrium level.

All of the transaction of these securities is done
in stock market. Stock market (securities markets) have
much in common with markets of all kinds. A mar;ket, is a
means whereby buyers and sellers are brought tloget,her to
aid Iin the transfer of goods and/or services. Several

aspect.s of this general definition seem worithy of
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emphasis:8
| 1. It is not necessary that a market have a physical
location.

2. The market does not necessarily own the goods or
services invoived.

2. A market can deal in any wariety of goods and
services -- from fish and végetables to stock and.bonds.
Any commodity with a diverse clientele, however, will
develop a market to aid in its transfer.

4. Typically, botﬁ buyers and sellers benefit from
the existence of a market.

The markets for securities -— stocks and bonds ——
are classified two ways according to whether they deal in
C12 new or (2> ocutstanding securities.

The Primary market is one in which new issues are
sold by companies teo acquire neﬁ capital for the
corporation, through the sale of either corporate bonds,
preferred stock, or common stock.

Secondary mar#et coccur where there is trading in
ocutstanding issues. In this market, the issue has already
been sold to the public and is traded betwsen current and
potential owners of the outstanding securities.

This study atﬂempts to test the capital asset

sLester Robert Bittel C(Editor, Encyclopedia of
Internatlonal Management, Vol 2, CMcGraw—Hill -
USA, 1988D, p. 724-725. '
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pricing model CCAPMD> using Philippine stock market data.
The traditicnal CAPM hypothesizes that f certain
assumptions are met, there is a linear relationship
betwéen the rate of return and risk C(betad of capital
assets. Evidences in the United State against the
traditional CAPM'have been noted to be ambigucus due to
the use of indirect estimates of the betas Cwhich Further-
implicitly assumes stationarity> and the use of equal
proportion of each security in the market portfeolio,
Theoretically, the traditional CAPM is criticized due to
its property that all investers hold the market

portfolio.

I. 2. Theoretical Framework

Portfolio selection 1Ils essentially based on the two
parameter, static and ncrmativé . theory  of choice |
developed by Markowi tzg ‘and Tobin. 10 Based on +this
theory of portfolio choice, a model for determining
equilibrium prices of assets waé developed by Sharpe and

Lintner. This model is referred to as the . Capital Asset

Pricing Model C(CAPM). The terms “assets" and ‘“securities™

gHarry M. Markowitz, "Portfolic Selection," Journal
of Finance, C(March 1952, p. T7-21., and Portfolia
Selection Efficient Diversification of Investments, (Yale
Unlversity Press, 1059).

10James Tobin, "Liquidity Preference as Behavior
Toward Risk," Review of Economics Studies, C(February
1958, p. BS—8S5. )
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are interchahgeably used. The former is generic and is
more appropriate since the CAPM in general applies to all
assets. However, securities are commonly used Lo test Lthe
model. = Besides, Markowitz and Tobin based their
contributions on this special class of assets.

The first section develop and discussess Markowltiz's
portfolio selection model. The secbnd section dealg with
tﬁe basic sp;ucture of the CAPM and scme related

theoretical issues.

Portfolio Selection Model

The seminal works of Markowitz on portfolio
selection deal primarily wlth the special case in which
investor’s preferences are assumed to be defined over two
parameters C(mean and varlance) of .the probability
distribution of single-period rates of return of
securities.

The process of portfolic selection as Markowitz
points out may be divided into twe stages. The first
stage starts with observations and experiences and ends
with beliefs about the future performances of avallable
securities. This is the security~analysis stage. The
second stage starts with the relevant probability beliefs
apout future performances of available securities and
ends with the choice of portfolio. Mozt of the works on

portfolic selection deal with the second stage.
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Markowitz’s €1952, 1959) model is only concerned with the
second stage.

lLet r ..rn be the cone-pericd rates of return

1, I‘an
of n sSecurities. These n securities comprise the
opportunity set. of an individual investor in the
market. Further, let akji....;n. be the covariance
Cvariance if k=j> of the rate of return of security k
with that of security j. The individual’'s portfolio
selection problem is to maximize his expected utility
over this opportunity set of n available securities given
his perceptiocns, wealth and preferences. The individual's
perceptions are embodied in his relevant probability

beliefs about the future performance of each security,

i.e., on the values of r, and o, ..
k ki

Suppose that an individual ¢, i=l,....,m invests an
initial amount of wealth W&i on one security, i.e., the
individual has a one—-security portfolio. If w&i, a random

variable, repfesents the individual’s terminal wealth for
the period and rpi' the (portfoliod rate of return to

investment, then one may write

W, - W
_ T Ti _
Pt T or Mg =, W, o+ W, C1.1d

Ii :
Taking the expected value of both sides gives,

ECWTi) = wIi ECrpi) + wIi

Since terminal wealth i1is a funcpion of ECrpi). Lthe

investor’'s utility can be expressed either in terms of
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total return or rate of return. In terms of rate of

return

Ui = UiCECrpi). opi)' 1,20
where api is the portfolic standard deviation of rpi and
a measure of portfolio risk.

Suppose the individual invests Wii on more than one
security. Define wji as the proportion of wIi invested on
security J, i.e., Wii = leifwli; where iji is the
portion of wa invested on security j. The allocation of
wIi among the n or a sub-set of the n securities is such
that
W4 wii oo oW, Wii = wIi p wji = wIi ' 1.3
which implies that

? W}i =1, i =1,..., m | C1.4)
If wTji is the portion of his random terminal wealth that

comes from his investment of wiji’ then

W&i = wTii * ... + ani : 1.8

By Ci.3), it follows that
Wrys =05 Y15 Y Vi
so that C1.5> becomes

W = lr, W + W 1 J o+ ... +Cr_ W + W 22,

T4 i Y114 114 n ¥rni Ini
or Wpy = Cry Wiy ° tor Wragd Wy e H W0
.................. 1.6

The second term of RHS of (1.8) is equal to wIi'

éﬁbstltuting for wIi’

both sides by Wii results 1in

re-arranging terms and dividing
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Wy = Wy Wrayg ¥Ini

Wi %11 ; ¥1i

or rpi =Ty Wiy ST M C1.7D
Thus, the expected portfelio rate of return for an

n-security portfolio is

_ ECrp13 =% wji ECrJ). 1.8
Also, it can be shown that the portfolio variance i's
2 _ ' .
o1 E 3: Y4 wji o C1.9
Suppose there are m investors in the market, then
f wIi = Wi. and C1.,100
? wTi = WT, C1.11>

wvhere wI and WT are the total initial and total random
terminal wealth respectively of the m investors in the
market. Summing up each term of (1.6) over all i yields

WT = Cr1 wIi S winb + CWIl + L., + wIn) ¢1.120
Substituting ¢1.12), re-arranging terms and dividing

through by W.,

Wp = ¥; Wiy YIn
= r + . + r
1 : n '
Wy ¥ W1
or rM = ri wi + .. f rn v C1.13D

where Iy is the random market portifeolio rate of return

and w, is the proportion of WI invested on security J.

3
Taking expectation on both sides yields

E CrM) = ? wj E CrJD Ci1.14>
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The market porifolio variance can be derived in a similar
manner as in (1.9. Thus,

aa = ¥ L Wi wJ okj i 1.15>

M k 3
The portfolio selection model views the individual's

choice amonyg several risky assets as a two-step process.
First, given some general properties of his preferences,
the individual chooses an efficient set of portfolios
independent of his specific preference assessment,
Second, an optimal porfolic is chosen from the efflcient

set given the specific preferences of the individual,

Capital Asset Pricing Model

In brief, the underlying assumptions of the
traditional CAPM as derived Ey Sharpe and Lintner are:

1. A}l investors are risk-averse, single-period
expected utility of terminal wealth m;ximdzers who choose
among alternative portfeolios on the basis of mean and
variance of‘return;

2. All investors have the same decision horizon and,
over this common horizon periocd, the joint Cnormald
probability distribution of one—period rates of
securities exists;

3, All assets are perfeclly liquid and divisible
C(i.e., all assets are marketabled, and there are no
transaction costs and taxes;.

4. Portfolio opportunities and expectations are
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“nomogenecus' throughout the market, i.e., all investors
have the same set of Fortfolio oppcrtuniﬂies and have
identical subjective estimates of the means, wvariances,
and covariances of returns among all asselis;

=8 ﬁll investors can borrow or lend an unlimited
amount at an exogenously given risk—-free rate RF.

Suppose all investors have the same horizon and they
2ll agree on the prospects‘bf various invaétments, i.e.,
they have homogene&us expectations. If for a given period
each of these individuals constructs his own efficient
set, then all these sets will look alike. Aggregating
over them invéstors in the market poses no problen.

It is here where Sharpe’s (19642 insights in noting
that the equilibrium condition implies both a measure of
risk of asset j and an equilibrium relationship between
risk and return of an asset made him arrive at the

capital asset pricing model., More specifically, by chain

rule
dac _ dac da s daD _ daD dal
drc do drc er. da er
Since,
_ 2 2 _ 22 _ _ i2
O = Ca oj + C1-o0 ™ + 2ot C(1—-ad ijajaﬁj » and
_ c 2 _ w22 . _ . W12
op = Co O + (i-c0 oy + Bo C1-—cD YFMGFOM)

one can solve for the required values. Thas is,

o _ 228 B 2 - =12
de T i/2 Ca aj + C1-a0 O\ + 2o €1~ ijajaM) .

Bao? + 2C1 -0 C—1)0§ + 2C1 200 yj €1.162

Maj O'M.
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covariance term cov (r , rMD weighted by the narket
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At ¢ = 0O,
de
¢ 2,12 . 2
To = 1.2 CaMD C EOH + EyJMajaMD
VAN - aa
= TIM AN M e €1.17>
Also, drcfda = rJ = Ty + SO that y _ aa
do/dr. = dogrda . dovdr, = MM T Ou C1.18d
M CI‘J—I‘MD
Since, 2 -
g = 0 and YFM T o, b becomes
_ Z 212 g
o = CC1—eD M) = (1-ad N
Thus, dob(ﬂa =T Oy - .
Also da/er = daD/da . da/dr = aM/r - R .
The equilibrium relationship becomes
=]
o - ¢,
"INSM T Om M C1.19>
%\ er - rMD Ty " RF
By definition, rjMajaM = cov Cr rMJ
Solving for the equilibrium rate of return of asset J
yields roo= Ry + Ty T R cov(ry, ryp
J = C1.20ad
M
Alternatively _ "
CrM RF) Ccov CrJ.fMJ “
rJ - RF = aa, Cl.20bd
M
A number of economlic interpretations can be made
from this relationship. For any asset J+ the quantity CrM
- RF) which is the risk-premium on the market portfolio
return is the same. Thus, the risk premium er - RF) on
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portfolic wvariance aﬁ. Here cov CrJ. rMD is the
contribution to the total marketl portfolio wvariance of
the rate of return on asset j. This is the variance that
cannot be diversified away. It is therefore reasonable to
state that it is the appropriate measure of risk of the
rate of return to an asset.

In the literature, ﬂhe weighted covariance is the
cne used to'ﬁeasure the systematic risk. This is the beta
i"lisk. Thus, . - |

Beta risk,

ﬁj . COV er. rM)

aa c1.210
M

The equilibrium relationship (4, 28b) becomes

Fy = Rg * Cry = RO By : c1.22>

which is the simple capital asset pricing model due to
Sharpe and Lintner. |

buring period 1891 and 1992 no ‘direct tesi of the
simple or traditional CAPM has been done yet for the

Philippine capltal market.

I. 3. Statement of the Problem

The primary purpose of this s@udy is to test thg
capital assets pricing model C(CAPM> wusing Philippine
stock market data. Under certain assumptions, the model
hypothesizes a linear relationship between the return and

risk (betal of capital assets.
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More specifically, this study using the econometric
will seek to answer the two following problems:

1. How is the portfolio selected in terms of :

1.1. Rates of return of security CrJ;D

1.2. Market rate of return CrM;)

1.3. Beta Risk Cﬁj;)

1.4. Mean rate of return.CFJ = ;J and FM 3D

2. How is portfolio theory énd CAPM being utilized in the

Philippine stock market 'in terms of +the fellowing

variables:
2.1, monthly rates of return ert;)
2.2, variance of the rate of return [Cg J or 33 .

1 3+

2.3. covariance of the rate of return of securitiy J
with market rate of return c;jM;)
2.4. the weight of each security in' market portfelio
Cw&)
3. What are the perception of the respondents as to the
ef fectiveness of tLhe portfolio management in managing
securities ?
4. Is there a significant difference cn the perceptions
of respondents as to the effectiveness -of porifeolio
management in‘Philippine stock market.
5. What is the future of the Phi'lippine stock markets

using portfolioc management.
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I. 4. Null Hypothesis

Specifically, the hypotheses address the object{ves
stated above using the CAPM, by stating the explanatory
variables as follows:

(1D rate of return of security.

(2> market rate of return.

¢3> mean rate of return or average rate of return.

<4> variance of the rate of return. |

¢80 beta risk.

CB)-covariance of tﬁe_éate oflreturn.

&) systématic risk.

These variables will explain the determinants of the
poftfolio in Philippines stock markel. Therefore, we come
to the main hypothesis:

1. There is positive correlation between risk and
return ﬁnd diversification of portfolic by using CAPM is
the solution for reducing the risk.

2, Based on a regfession equaticﬂ of the form

! ry = % + o&ﬁjl+ 2y _
can be fitted and the testable hypothesis are whether the
following relatienships heold or not:

a E R, and o L ¢r, + R,

o F M F

I. 5. Significance of the Study

This study atiemps to test the capital asset pricing

model CCAPMD using Philipplnes stock market data,
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The researcher believes that the findings to be
generated from this study will be helpful for investor
to choose the best return of their investment after
considering the risk factor.

And also it is very helpful as guide for brokerage
firm and securities house in advicing of their clients.

Furthermore, this study might be helpful as
reference material to the readers in increasing their
kncwlédge particularly in invesment field. .

Finally, the st#dy will be of benefit to the
researcher through a clearer understanding of investor
and market behavior when the face return and risk at the
same time. This will, hopefully place him in good stead
when similar or related field in the future are

encountered.

I. 6. Scope and Limitation

The traditional CAPM was formulated sometime in the
mid-sixties’ in the United State. The first test of the
model was undertaken four - years ilater. The following
decade saw a tremendous expansion of related theoretical
and empirical works. Several writers refer to this body
of literature as the development of the medern capital
market theory.

In the Philippines, during pericd 1991 znd 1992 no

test of the model has ever been undertaken. That is why
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in this study, the simple model has to be tested.
Tests conducted in the U.S. have some limitations. First,
the tests assume equal proportioné of each security in
the market porifolioc. Second, the beta risks are
indirectly estimated. And third, stationarity of the beta
risks is implicitly assumed. The first assumption ¢an be
avoided. The second can be overcome due to the relatively
small size of the stock market and availability of data.
The third réﬁuires investigatlion into the underlying
probability distributions of secufities rates of return
as well as the underlying processes which generate stock
prices.

At the thecretical level, the simple CAPM assumes a
perfect capital market, ‘i.e., perfectly liquid and
.divisible assets, =zero transaction costs and taxes,
homogenous expectations among inQeétors on the jeoint
probability distribution of securities rates of return
‘over a single-period and common time horizon, and the
existence of an unlimited borrowing-lending opportunity .
at 2 given risk-free rate. These assumptions induce two
related properties of the CAPM: (ad all investors hold
all Qvailable securities in thelr pcrtfclio. and Chbd
£hese sacuritiés are held in the same proportion as the
market portfolio. |

The menthly data on security prices, the.number and

vélues of outsianding shares traded, and cash and stock
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dividends are computer wvalidated prior to estimating
monthly rates of return. The weight of each security is
computed based on its outstanding value relative to Lhe
total value of ail securities. The variance-covariance
matrices are computed for the annual and the two year
pericds, and, based on the weights of each security,
direct estimates of the beta risk of each security for
the annual asiwell as the tﬁo year pericds are made. The
simple CAPM is tested -uéing annual and two year

estimates of rates of return and beta risks,

Definition of Terms

To enhance the reader's understanding, the

]

definitions of the terms used in this study hereby

outlined., 7The definitions are taken from Weston and

Copelandil. Elten and Gruberia. Brealey and Myersi3 » and

Sharpe and Alexander14 .

Adjusted Beta ~ An estimate of a security's future

11J. Fred Weston and Thomas E. C(opeland, Manégerial
Finance, Eighth Edition, (The Dryden Press, 19860,

12p4win J. Elton and Martin J. Gruber, Modern
Portfolio Theory and Investment Analysis, 3rd Edition,
CJohn Wiley and Sons, 13987),.

1 SRi chard Brealey and Steward Myers, Principles of
Corperate Finance, 3rd Edition, CMcGraw-Hill Book
Co, 18900,

'4%illiam F. Sharpe and Gordon J. Alexander,
Investment, Fourth Edition, (Prentice-Hzll International
Inc., 12202, .
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beta, derived initially frem historical data, but
modified by the assumption that the security’s “true*
beta has a tendency over time to move toward the market
average of 1,0, .

Alpha - The difference bet.weén a security’s expected
return and its equilibrium expected return.

Alpha Risk (systematic riskd -~ those forces Chat are
uncontrellable, ext.er-nai. and broad in their effect,

Asset Allocation -- The process of determining t,hé
optimal division of an - investor's portfolioc among
available asset classes.

Asymmetric Information - A situation in which one
party has more information than another party. :

Beta (3 - Measure of Market E}sk.

Beta Coefficient ~ CAlternatively, Market Betad. A
relative measure of the sensitivity of an :asset's return
to changes 4in the return on +the mar-ket- ‘porfolio, -
Mathsmatica%ly. the beta coefficient of a security is the
security’'s covariance with the market portfolioc divided
by the variance of the market portfﬁlio.

Blue Chips =~ Common stock of a company that has
acknowledged reputation for the quality of its goods and
servi;:es and its ability tec make money in lean years as
wall as whe::: business |is boon‘ning. Usually, these
well -seascned shares sell at relatively high prices and

has a high price earning ratio.
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Beta Risk (Unsystematic Riskd) = isl contrelable,
internal factors somewhat peculiar te industries and-or
firms.

Broker - An agent, of middlement, who facilitates
the buying and selling of securities for investors.

CAPM (Capital Asset Pricing Model) - An equilibrium
model of asset pricing which states the expected ‘return
in a security is a positive_ linear function of the
security’s  sensitivity ~ to changes in the market
porf‘olio's return. Or theory of how risky assets are
priced in market equilibrium. It provides decision makers
with useful estimates of the required rates of return on
risky securities and on capital budgeting projects.

Capital Gain Cor Loss) « the difference between the
current market value of an asset and the original cost of
the asset, wiih the cost adjusted fer any improvement or
depreciation in the asset.

Capita% Markets =~ financiai markets d4in which
financial assets with a term tc maturity of typically
more than one year are traded.

Capital Market Line -~ +the set of portfolios
obtainable by combining the market portfolio with
riskfree borrowing or lending. .Assuming homogeneous
expectations and perfect markets, the Capital Market Line

represents the efficient set.
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Closing Price =« CAlternatively, Close)> = the price
at which the last trade of the day took place in a
particular stock,

Commission - the fes an investor pays to a brokerage
firm for services rendered in the trading of securities,

Common Stock = Legal representation of an equity Cor
Iownership) poesition in a cdrporation. ‘

Correlation Coefficient -~ A statistical measure
similar to covariance,-in that it measures the degree of
mutual variation between two random variables. Tﬁe
I.corr'elaticn coefficient rescales covariance to facilitate
comparison among pairs of random variables, The
correlation cocefficient is bounded by the values -
land + 1. |

Covariance = Measure of the dcmovament. between two
vari#bles. Or a statistical measure of the relationship
between two randoem variables. It measures the extent of
mutual variation between two random variables.

Diversification - the process of adding securities
to a portfolic in c:r:'der to reduce {.he portfolio’s unique
risk and, thereby, the portfolio’s total risk,

Dividents «~ Cash payments made to stockholders by
the corporation.

Dividend Decision - the process of determining the
amount of dividents. that a corpafation will pay its

shareholders.
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Dividend Yield = the current annualized dividend
paid on a share of common stock, expressed as percentage
of the current market price of the corporation's common
stock.

_ Earnings Per Share = a corporation's accounting
earnings divided by the number of its ‘common shares
outstandlng.

Earnings Price Ratio - the reciprocaliof the price
earning ratio.

Econometric Model = A statlistical model designed te
explain and forecast certain economic phenomena,

Efficient Market = a market for securities in which
every security's price equals its investment value at all
times, implying that a set of information 1s fully and
immediately reflected in market return.

Efficient Portfolio = a pcl:tf‘ol ic within the
feasible set which offers investors both maximum expectied
return for wvarving levels of risk and minimum risk for
varying levels of expected return. | |

Efficient Set (Frontier> - the set of efficient
portfolios.

Endogenous Variable = in the context of an
econometric model, an ecconomic variable which represents
the economic phenomena explained by the model,

Ex Ante - before the fact; furture.

Ex Post - after the fact; historical.
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Exogenous Variables - in the context of an
eccnometric model, an economic Qa.riable taken as given
and used in the hmodel to éxplain the model 's endogenous
variables.

Expected Return - the return on a security <(or
portfoliod over a holdiﬁg period that an investor
anticipates receiving, .

Expected VYalue ~« a measure of centrél_tendency of
the probability distribution of ra‘nldom varj.‘able.
Equivalently, the mean ot“ the random variable.

Factor Risk - that part of security's total risk
which 1s related to moves in various common facters and,
hence, cannot be diver.-sified away.

Feasible Set ~ the set of all portfolios that can be
formed from tﬂe group of securities being considered by
an investor. | ‘

Homogenous Expectations - a situation in which all
‘investors posses the same perceptions with regard to the
expected returns, standard deviations, and .covariances' of
securities, |

Indifference Curve = al-i combinations of portfoliocs,
considered in. terms of expected returns and risk, that
provide an investor with an equal amount of satisfaction.

-Initial Wealth =« the wvalue of an investor's
portfolic at the beginning of a holding pericd.

Liguidity - the ability of investors to convert
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securities to cash at a price similar te the price of the
previous itrade in the security, assuming no significant
new information has arriwved since the previous trade.
Equivalently, the ability to sell | an asset quickly
without having to make a substantial price concession.

Liquidity  Preference CPremiumd Theory - the
explanation of the term structure is a "l'fesult of the
preference of investors for short terﬁ securities,
Investors can only be Jinduced to hold longer-term
securities if they expected to received a higher return.

Marginal Return on Infestmnt - the additional
income, expressed as a percentage, earned on each
additional dollar invested in an asset.

Market Capilization - the aggregate market value .of‘
a. security equal {o the market price per uwunit of the
security multiplied times the total ﬁumber‘ of outstanding
units of the security.

Market Portfolio - a portf‘olio‘ consisting of an
investment j:n all securities. The proportidn invested in
each securiiy eguals the percent,age off the total market
capitalization represented by the security.

Market Risk - a part of a security's total risk that
is related to moves in the market I.portfolio and, hence,
cannot be diversified away.

Optimal Portfolio = the feasible portfolic that

offers an investor the maximum level of satisfaction.
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This poritfolio represents the tangency between the
efficient set and an indifference curve of the investor.

Portfolio — a combination of assets.

Portfolio Theory =~ deals with the sgelection of
obtimal portfolics; 1.e., portfolios that provide the
highest possible return for any specified degree of risk
or the lowest possible risk for any specified rate of
return.

Preferred Stock - a hybrid form of security that has
characteristics of both common stocks and bonds.

Price Earning Ratio - a ccrpération's_curremt stock
price divided-by its earnings per share.

Random Error Term - 4the difference between the
actual wvalue of a random variable and the predicted
value based on some model; For a security, the difference
between its actual excess return and the excess return
calculated from the security’s characteristic line.

Random‘ Variable «~ a variable that takes o©on

a;ternative values according to chance.

Rate of Return - the percentage change in the value

of an investment in a financial assgt Cor portifolio of
financial assets) over a specified time period.

Real Return - the percentage change in the value of
an investment. in a financial asset, where the begining
and ending values of Lhe asset are adjusted for inflation

over the time of the investment..
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Risk —~ the uncertainty asscociated with the end of
period value of an investment in an asset or portfolioc of
assets,

Risk Adjusted Return ~ the return on an asset or
portfolio, modified to explicitly account for the risk te
which the asset or portfolio is exposed,

Risk Averse Investor = an investor who pr'ef:ers an
investment with less risk o§er one with meore risk,
assuming that both inve_stments ofi‘er the same expected
return.

Risk Free Asset - an asset whose return over a given
holding period is certain and known at the beginning of
the holding period.

Risk Neutral Investor -~ an investor who has no
preference between investments with varying levels of
risk, assuming that the investments offer the samo
expected return. |

Risk Premium - the difference between the expected
yield ito maturity of a risky bond and the expected
Yield-to-maturity of a similar default free bond.

Risk Seeking Investor - an investor who prefers an
invesment with more risk over one with less risk,
assuming that both investments offer the same expected
return. |

Risk Structure - the set of yields—to—maturity

across bonds that posses different degrees of default
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risk, but z-¢ similar with respect to other attributes.

Risk Tolerance - the trade off between risk and
expected return demanded by a particular fnvestor,

Security Market Line =~ derived from tLhe CAPM, a

linear relationship Dbetween tLhe expected ‘ returns on
securities and the risk of those securities, with risk
expressed as the security’;s beta Cor equivalentlar. the
securi.t,y's covariance with':tb.he market portf‘élic).
, Separation Thecrem - a feature of the Capital Asset
Pricing Model' which states that the optimal combination
of risky assets for an investor can ‘be determined without
any knowledge about the j_.nvestor"s pref‘ereﬁces toward
risk and return.

Simple Linear Regression (Alternatively, Ordinary
Least Squares) ~ a statistical meodel of the relationship
between two random variables in which cne variable is
hypothesized to be linecarly related to the other. This
.relationship is depicted by a regression line _wh.i.ch is a
stright line, "fitted" to- pgirs r.?f‘ values of the two
varibles, sc that the sum of the sguared randem error
terms in minimized.

Standard Deviation - a measure of the dispersicn of
possible outcomes around the expected ocutcome of a random
variable.

Standard Error of Alpha ~ the standard deviation of

a security’s estimated alpha, as derived from ex post
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characteristic line.

Standard Error of Beta = the standard deviation of a
security’s estimated beta, as derived from ex post
characteristic line.

Stock Dividend - an accounting transaction that
distributes stock to existing shareholders in proportion
to the number of shares currently owned By the
shareholders. A stock r:livi.dend entails a transfer from
retained earnings to the capital stock account of a
dollar amount that is equal _to the market wvalue of the
distributed stock.

Stock Market - a means whereby buyers and sellers
are . brought together to aid ‘in the  transfer of
securities,

Yariance -« Mean squared deviation from the expected

value-~a measure of variability.
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CHAPTER 11
REVIEW OF RELATED LITERATURE AND STUDIES

The writer, after an extensive research on books,
journals and pericdicals, found several exten;ive related
literature to the ressarch he undertocke. He also
belieyed that there are some cother materials which may
help and assist the reader appreciate and understand the
problems he has presenteq.

II. 1. Foreign Studies

Many observers trace the beginnings of modern
financial investment theory to the pleoneering article of

Markowitz :

.This 1s not surprising in view of +the
dominant peosition that the nman-#ariance-approach to
portfolic cholice analysed by Markowitz has attained in
the last three decades, particularly in emperical
studies. Filnancial investment .theory' under uncertainty
goes beyond‘this parti;ulan,m&del. however, and somewhat
further back in time as well,

In this chapter the pure portfollo model, both the
single-pericd and the intertemporal wvariaties, will

first be examined followed by consumption—-investment

1Harry Markowitz, “Portfolio Selection,” Journal of
Finance, C(March 19522, p. 7799,
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formulation, then by an examination of the Capital Assets
Pricing Medel (CAPM,

¥Yi. 1. 1. Portfolio Analysis

II. 1. 1. i. Pure Portfolio Analysis

II. 1. 1. 1. A. Siﬁgle—l"eriod Models

Even though the mean-variance model ‘dominates®
single-period analysis, it will be expedient to begin
with the approach which is a direct applicatiecn of the

pertfolic models.

II. 1. 1. 1. A. 1. The expected utility approach

The investor, starting the period with initial
capital w°>0. ls assumed to have preferences that areﬂ
raticnal din the von Neumann-Morgenstern sense)a with
respect to ehd—of—pericd distributions of wealth and
therefore representable by a utility function, u, defined
on end—of—p?riod wealth », Thus, the investor’s problem
is to maximize Elulwd], where E denotes the expectation
operator. Letting r:{ denote the Cg.eneral randomd return

per unit of investment in bpportunity i and z, the amount

1
Cto bed invested in opportunity Casset, security) ¢, t =

2

Cames and Economic Behavior, C(Princeton: Princeton
University Press, 1844).

th'éory_ of rational cl-ioic_e. ‘also known as expected utility -

John von Newman and Oscar Morgenstern, Theory of
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1, ....m, we ‘obtain

where the second expression is the budget constraint.

Solving the s=econd expression for =z, and inserting the

1
result 1in the first equality, the investor’'s problem

becomes
m
Pl: max E <u [.2 Cri - ri) z, + Yo C1 + rib.'l} C2.1D
ZR,..,2m =2
subject to
miscellansous constraints. 2.2

At this point, several remarks are in order. First,
in the expression fer w, a perfect market has been
implicitly assumed, i.e., an absence of transaction costs
and taxes, perfect divisibility, a competitive securities
market, constant returns to scale, abd that the investor
has full use of the proceeds from short sales Cnegative
holdings). These assumptions are standard and will be
maintained throughout. Seceond, when some security is risk
free over the holding périod. it carries the subscript i
= 1 above; in this case, the first m~1 term in <¢2.1)>
represents the excess earned Cover and above what an
entirely risk-free portfolioc would have provided on the
risky holdings C(this axcess may of course be negatived.
Third, it is usually assumed Cquite inocuosly from an

empirical viewpoint) that the investor prefers more to
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less and is averse to risﬁ. that is that

u’>0, u’’<o, C2.3D
Finally, the constraint = usually represents
instituticnal and- or self-imposed barriers on borrowing
Ce.g.,margin requirementsd, on short 'pcsiti_ons. é.nd on
seolvency Csuch as Pr {w > O = 13.

The sclution to Pl is usually denoted z*twob =
z*ano).. . .z*m(wob. It é;cists under various innocent
conditions: one set imposes bounded returns on the
avallable securities, *'no-easy-money’', and a solvency
constraint, The no-arbitrage or no-easy-money condition
precludes both a payoff w Z O, where Pr { w > O > > 0O,
from a nonpositive net investment, as well as a payoff w
= O from anegative net investment. CGiven existence, tLhe
second part of (2.3) (strict concavity of ud implies that
the optimal payoff distribution w. Cthough not
necessarily the cpﬁimal portfeolio z*b'will be unique,

Define aCw) (the absclute risk aversion functiond
and r{w) (the relative risk aversion functiond by

alwd = — U’ u'Cwd, rCwd) = walwd.,

Arrow® demonstrated that if E[ra]>r.
dz™

2Cwd < O 2 >, 0

dw
Lo

<

Senneth J. Arrow, Aspects of Theory of Risk
Bearing, C(Helsinki: ¥Yrjo Johsson Saatio, 1985).
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when there are only two assets available, one risky and
the othe rrisk-free. While the ;esult does not extend in
general to the case of many risky assets (Cass and
'Stiglitz),4 the empirical observation that a given
portfolio of risky assets 1s overwhelmingly treated as a
normal (as opposed to inferior) good lends strong support
to the notion that the preferences of the great majority.
of investors have the prope.rty |

at ¢w> < O S | ' 2.
in addition to those given in C2,3), Beyond this,
however, we have 1little to say about investors’
preference functions with respect to wealth.

Since properties (2.3 and (2.4) leave much rooﬁ
for individuality, there is rather little one can say in
general about the solution to P1 ~-- except that the
optimal portfolio will be well diversified. This
observation was probably first made in a scholarly
context by ~Bernoulli (1738> in his advocacy of the
logarithmic measure of welfare.

There are, however, two cases of special interest.
One is the case in which the optimal investment policy is

proporticnal to initial capital. This occurs if and only

“D. Cass and Joseph Stiglitz, “Risk Aversion and
Wealth Effects on Portfolios with many Assets,* Review of
Economics Studies, (July 1972), p. 331-334.
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if wutility is a member of the family of power functions

(the iscelastic familyd, that is

- wr, y < 0O
uCwd = {ln W, Cy = 0D . (2.9
W, 0< < 1

which in turn implies, and is implied by, constant
relative risk aversion. [ For the.family above, rcwd = 1

= ¥ 1. The optimal policy is now of the form

* 2%
zy Cwbb = ¥ 1y W Vi, . 2.7

where the xr?s are constants corresponding to the
proportions to be invested in the various assets,

A second special case is that of linear optimal
investment policies Cof which (€2.8) is cbviocusly a
special caség. This occurs, assuming a risk-free asset dr
portfolioc is available, if ‘and cnl? if prferences exhibit
linear risk tolefance . EaCwd |  is . linear] or,

equivalently, hyperbolic absolute risk aversion, that is

rilew + 7 y <o 2’ <0  ca7ad
uCwd = { -co- w¥ y>1, ¢plarge a' > 0 =2 7bd
- exp Ldwr ¢ < O a* =0 c2. 7ed

The optimal policies are given, in the three cases, by

¢
* [w + — ] C2.8ad
xiy o r
2% ¢ .
Z, Cw D = * _
i o xiy [ T ri - wo ] i=2,...,mC&.8D

a constant (g 2.8
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and are said to exhibit the separation property. This
name derives from the fact that the mix of risky assets
Cthe ratio of zi*CwDD/z§Cw°D_. any 1, § 2 2> is independent
of initialﬂ weal th v, (it is also independent of the
preferencef’"i.":arameter #>. In the ‘absence of a risk-free
asset or portfolioc, separation obtains only for quadratic
util‘ity. or when ¢ = 2 in €2,7>. Thus we have the

remarkable observation that, for arbitrary return

distributions, two individuals of differing initial

wealth levels would be willing to delegate the choice of

risky assets proportions to the same mutual fund only if
they share probability beliefs and either a risk-free
portfolioc is available and both individuals® preference
functions belong to either C2.7ad or (2.7b) with a common
y or to C2.7c), c:;r both investors have quadratic utility.
When it comes to risky investments.. individuality runs
strong indeed.

Separaticon based on return dist,r‘-ibut,ions rather
than preferences can Ialsc occur but only under highly
restrictive assumptions CRcss).s The most noteworthly
case is when returns are normally distributed, which is

discussed Iin the next section.

Ss. Ress, *“Mutual Fund Seperation in Financial
Theory: The Separating Distribution,* Journal of Econoemic
Theory, CApril 19782, p. 254~286.
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I¥I. 1. 1. 1. A, 2+, The mean-variance approach
Tl-'le essence of the mean-variance (MV) model is that
" more expected return is .preferred to less, celeris
paribus, In addition, it 1s wusually assumed that
indifference curves in standard deviation-mean space are
convex. Since the return r on a portfolio is w/wo- 1, we
obtained. defining x;, as the fraction of Wo invested in

, =

) m
XD = 1§a (ri --r1> xi + 1 + Ty

opportunity i or x, = zi/wb and using (2.1>,

More formall.y. the mean-variance épproach can thus be
viewed as postulating a preference function fCEIrl,

Virl>, where Virl] is the

varlance of r, such that

2
ar d E
a8

ar

v > 0. 2.9

> 0, £ 0,

dcy v % t=fo
The first twoe properties of (2,9) provide the basis for
the central notion of mean-variance dominance: return

—

distribution r, is said to MV-dominate distribution r, if

i k
and only if '
> <
Ei = Ek' Vi = Vk

and at least one inequality is strict. Given the set off’
feasible portfolios, dominated portfeliocs are referred to

as inefficient and nondominated portfolios as efficient.
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The first two properties of (2.9) thus generate a partial
ordering of payoeff distributions in a manner similar to
that of the various stochastic domipance criteria.

In the absence of a risk-free asset or portfolio,
Elr] is Cexcept in pathological cases> a strictly concave
function of e¢lrl¢= ¥ Virld for the set of efficient
portfolios, In the presence of a.. risk-free asse’t. the

by the linear egquation

- E Al - r
E[r‘p] = l"i + _am——l [ 4 [I"'_p].

where A is the one porifolic composed solely of risky
assets that is efficient. In other words, all efficient
portfolies are combinations of the risk-free asset and
portfolioc A, that is the separation property holds,

As noted, Markowitz is viewed as the originateor of
mean—-variance portfolio theory, although Tobi ns also made
important early contributiollxs. However, the mean variance
approach itself has three other independent and rather
interesting origins. Marschack (18513, using a Taylor
series expansion as an approximation to the expected
utility of return, obtained, on the basis of the first

three terms, the expression

E(r] - bCELr1>Z - bVIr], B> 0,
BJ ames Tobin, "Ligquidity Preference ‘as Behavior
Toward Risk," Review of Econcomic Studies, (February

1958, p. B5-86.
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which 1s an eligible form of the mean-variance functien
fCE, V3. Roy’ argued for maximizing the probability of
exceeding some disaster level d, or the criterion

max Pr {r > dr.
Appl ying Chebychev's inequality, he obtained the

operational expression

E [rCx] - d
el réxo 1°

mas

which clearly captures the eéssnce of' the.mean variance
framework. Finally, ) F‘reund8 assuming negative
exponential utility [see C2;7c)l and normally distributed
refurns. obtai ned 2
EfuCwd] = — exp {k [E[w] + £ vow ]} x < 0,
where, upon optimization, each permissible value of k
implies a mean-variance efficient solution.

The mean-variance model is consistent with the
expected utility criterion in two principal cases. First;
undef arbitrary retgrﬁ distributions, utility must be

quadratic [uCwd> = w - bw®, b > 0], which unfortunately

7A. Roy, "Safety First and Holding of Assets, ™
Econometrica, (July 19352), p. 431-439.

SR. Freund, “The Introduction of Risk into a
Prgramming Model," Econometrica, (July 19562, p. 253-263.
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implies u* = 0O for w Z brs2 and that risky assets are
inferior goods (see 2.8b). Second, when returns are
normally distributed, consistency occurs for that subset
of preferences for which the expected utility integral

exists (a necessary condition for this is that ulwd is

(2.7a), for exampled,

Although normally distributed returns are a poor
app;‘oxi mation of actual returns in a world of limited
liability, and gquadratic utility leaves much to be
desired, the mean-variance model is by far the most
widely used. This appears to be attributable to three
principal properties. First, MV-efficient portfolios are
(like the portfolics of risk-averse expected utility
maximizZers) well diversified. Second, the MV-model makes
more modest input demands and is c;omputati cnally much
simpler than the (non-quadratic) expected utility models.

| (¥What business person would appreciate the advice that
(sdhe maximize expected utility ?>. Finally, the
normality assumption appears to provide a reasonable
approximation of the ‘returns for well diversified
portfolios in many cases, and the quadratic functioen,
over a limited range,  is of ten a satisfactory

approximation to an arbitrary utility function.

defined on the whole real line - this excludes the family
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II. 1. 4. 1. B. Multi-Period Models

This sectlion addrasses the type of models in which
a large number of sequential portfolio choin:_'es is of the
essence. We shall therefore employ the subscript ¢ teo
denote period ¢t; w, represents wealth at Ithe end of
period t. The returns r., will be assumed to be

independent with respect to t Cbut not .

II. 1. 1. 1. B. 1. The long-run growth model

Let Rt Cxt) = 1 + r, CxLD; Rt is now called the
wealth relative for pericd t. Thus, under full
reinvestment of the previous period's payoffs,

W, T W, R1Cx‘). . .Rtht) .

= w_ exp { n§1 ln RnC xn) ]{,

J

where we assume that Rtht) = 0, a2ll &. Letting
t
G Kwd>d = = 1ln R (x>t ' - C2.100
L L n=4 ™ g} : .

and cbhserving that the variates 1ln Rl. ln Ez. .« . Cunder

mild restrictions? obey the law of iarge numbers, we
obtain

w

. t 2T, T large.

..-.---.-.ca.ll)

0 if E[G,) < &< O
- {

co ifE[Gt]26>O

Thus, 1t is the expectations of the logs of the wealth
relatives which are the principal determinants of what

heppens to one’s capital over the long haul.
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In view of (2.11>, it is natural to think of
maximizing the expectation of G since this almost surely
leads to more capital in the long run than any other
Csignificantly different) strategy. To do this, it 1is
necessary and sufficient Lo

max Elln RtC>&)]. each 1, Ca. 120

xt ‘
that is te solve (2.128> cone pericd at a time. HNote that
(2.120 is equivalent to maximizing the geometric mean of
Rt in each period. This model appears :'to have been
independently discovered by Williams (1936), Kelly
C19368), Latane ¢1959), and Breiman C1960).

The long run growth model has several noteworthy
properties. First, the decisicon rule C2.12) implies, and
is implied by, logarithmic utility of wealth in each
period. Thus, it is inconsistent with:all Csignificantlyd
different preferences (including the mean variance
modeld. In ?ther words., almost surely having more capital
does not imply higher expected utility Cor converselyD.
Varicus writers have on occasion been confused on this
peint.

Second, the ‘growth-optimal’' investment policy is
not only proportional to initial wealth but (2,12
implies that it is myopic, that is independent of the

return distributions beyond the current period Cthis is




UNIVERSITY OF SANTO TOMAS GRADUATE SCHOOL PAGE

44

true even unﬁer returns that are weakly dependent over
timed. Finally, with relative risk-aversion equal to 1,
the mode]l tells us that to do well in the leng run in
terms of capital accumulation, one must be averse to
risk. Furthermore, both greater and smaller ;isk aversion
almost surely leave one with less capital than

logarithmic risk aversion.

II. 1. 1. 1. B. 2. Terminal utility models

Now consider the case in which the investor's
preferences for wealth w at some Cdistantd terminal point
in time w are represented by the utility function UH
CM%D. Letting w; be the investor’s wealth with n pericds
to go, we cobtain, under full
reinvestment.of each period's proceeds,

m

w Cz D =% (r, —r 3z +wCl +#r 2,n=1,2, +....
n-—-4 " i=2 in ln in n in

vhere, for convenience, we set h = 0, Defining Un Cwn) as
the maximum, expected utility obtainable with W, we
obtain the

recursive eguation

UCw D> = max E < U lw Z221>, n=1, 28, ... C2.13
n n z“ n—i n—4i n

Consequently, Ulw?D is the derived or induced utility of
wealth with n periods to go.
The conditions for the existence of a solution to

system (2.13> are the same as for the s=ingle-periocd
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model. When Uo has properties (2,3), so do the induced
functions Ux" - ’Un' In general, UnCwn) depends on all of
the inputs: Uo. the joint distribution functions F’1Cr1),
ceas F‘n(rn). and the interest rates PEREETIN There
are, however, +tLwo special cases. First, 'when U°Cw°)
belongs to class (2.5, Un becomes a positive linear
transformation of U  so t.ha}. in effect

Ucw = UCw, n=1, 2, ... |
Consequently, " the optimal investment policy z: CwnD
depends in this case only on the current periocds inputs,
FnCrn) and rL;. ‘and is thus myopic. This was first shown
by Mossin.

The second special case occurs when interest rates
follow a deterministic process, Then, when Uo belongs to
class {(2.7a2 with ¢ = 0. Uh depend=s only on Uo and Fey
.e+ » r,_, which is called |

in

partial myepia, Uh and z: are now given by

—— v
UnCwn? ¥ Cwn + AnD » r<1
Z Cw Y =x.  Cw + AD, i=2,....m
in n iny - n n

where A = @ [Cl4r D,..Cl1+r 5174,
n 11 in

In the other cases
of family (2.7, partial myopla occurs locally, that is

for W greater than or equal to a (positive) lower bound.

7. Mossin, "Optimal Multipericd  Portfolico
Policies," Journal of Business, d{April 18683, p.
215229,
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The most interesting aspect of the terminal utility
model, however, is a strong set of convergence resulis
(ses, e.9g. Hakansson).io Under very general conditions, we
obtain from (2.13) that Un converges to a member of the
isoelastic family
c2.15>, that is

i
UCwDd » — ', somey< 1.
n n ¥ n .
In addition, z* Cw D = x* W,
n n nyY n
Thus, we have the remarkable result that reinvesting
individuals with distant herizons should follow an
isoelastic investment policy independently of their

terminal preferences as long as their heorizen remains

di s_t,ant,.

IT. 1. 1. i. B. 3., The continuous=time model

Since transaction costs are zex;o under the perfect
market assumption, it i= hatural to conslder shorter
pericds’ bet._ween reinvestment decisions. In the limit,
reinvestment takes place continuously, Assuming that the
returns on risky assets can be described by diffusion
processes, wa obtain that optimal portfolios are
mean-variance efficient in that the instanta;.neous

variance is minimized for a given instantaneous expected

1 oN . Hakansson, "Optimal enterprenuri al Decision in
a Completely Stochastic Environment,"” Management Science,

C(March 19710, p. B887-8607.
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return. The intultive reason for thiz is that as the
trading interval is shortened, the first two moments of
the change in a security’'s price become.more and more
dominant (see Samuelson). 11 The ci:t.i mal portifelios also
exhibit the separation property -— as if returns over
very short periods were normally distributed. Over any
fixed interval, however, payoff distributions are, ‘due to

the compounding effect, usully logﬁormal.

II. 1. 1. 2. Consumption-Investment Analysis

In consumpticon—-investment models, investment is
merely a means to an énd = future consumption and
bequests, Thus, preferences are defined on consumption
and bequest programmes, c‘. Corer:3C s bn. where c, is
the level of consumption in period t and bn the bequest
at the end of the last periocd, assuhing death occurs in
period n. The utiliity of wealth is therefore not a
primitive but must be induced or derived. Preferences may
of course be conditiconal on n and depend on the
environment s, in which case they may be written

U €& ,...,C ,b D, ' c2.14d>
bat-3 i n T

where it i1s uswally assumed that the functions U;a

11 Paul A. Samuelson, "The Fundamental Approximation

Thecrem of Portfolio Analysis in terms . of Means,
Variances and Hihger Moments," Review of Economics
Studies, C(October 19700, p. B37-542.
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reflect a preference for more to less and are strictly
concave. Commonly studied forms of (2.14) are those in
which (2.14) is additive or multiplicative. When additive
and state—independent, (2.14) may be written

u Ccé) + u, Cczb + ..., unCcn) + g, Can.

1
Wealth is now Qoverned by the difference equation

mo .. .
Wiws th O™ Fare?%iy * W20 +r 0+ iy
where Yia is employment income.

The simplest consumption—investment model is based
éh Just twe pericds and caﬁ profitably be used to study
such questions as 'How does the investor respond to
increasing investment risk?’' Answer: any which way -—-—

see, e.g. Rothschild and Stiglitz.ia

In multi-period
formulations, additional issues that must be addressed
are the prebabilistic nature of the investor's life span
and the  stochastic process. obeyed by returns. Dynamic
programning formulations of this problem become rather

lengthy (see, e.g. Hakansson].13 The most general models

posit a state-—contingent opportunity set where the state

1EM. Rothchild and J, Stiglitz, “Increasing Risk II:
Its Economics Consequences,” Journal of Economlic Theory,
CMarch 19713, p. B6G-84,

13N. Hakansson, "Optimal Investment and Consumption
Strategies Under Risk for a Class of Utility Functions,"

Econometrica. {Seplember 19700, P- s587-607. and
“Covergence to Iscelastic Utility and . Pollicy in
Multiperiod Portfolio Choice, " Journal Financial

Economics, (September 19743, p. 20-24.
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obeys a Markov process.

¥hen preferences are @ither additive or
multiplicative and utht) belongs to the family C2.7ad
with ¢< 0, the separation property is presefved. When ¢ <
0, =¢ assumes the role of subsistence level. For +the
family €C2.7b) and (2.7¢), on the other hand, the
non-negativity constraint on consumption is ger;er-ally
binding and poses insurmountable problems for the
mean-variance model. However, as in the pure reinvestment
model, mean—variance efficiency is restored by moving Lo

a centinuous time formulation (Merton, 1871). 14

II. 1. 2. Capital Asset Pricing Model (CAPM

Twoe general approaches to the problem of valuing
assets under uncertainty may be distinguished. The first
approach relies on arbkitrage arguments of one kind or
ancther, while under the second approach equilibrium
asset, pric‘es are obtained by equating endogenously
determined asset demands to asset supplies, which are
tvpically taken .as exogenous. Examples of the former
range from the static arbitrage ar-guments which underlie

the Modigliani-~Miller thecorem to the dynamic arbritrage

t 4R . Merton, "Optimum Consumption and Portfolio
Rules in a Continous Time Model," Journal of Economic
Theory, CAugust 19710, p. 373-413.
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strategies which are the basis for the Option Pricing.
Model. Such arbitrage based meodels can only yield the
price of one asset relative to the prices of other
assets. The Capital Asset Pricing Model C(CAPMY is an
example of an equilibrium model in which asset prices are
related to the exogenous data, the tastes and enﬁowments
of im}estors although, as we shall see below, the CAPM is
often presented as a relative pricing meodel.

If they are to be of practical use, equilibrium
assets pricing models must be plarsimonious in their
parameterization of asset demands. To date, this
parsimony has been achieved only by a choice of
assumptions which leads to uni versal portfolio
separation: this is the property that the asset demana
vector of every agent can be expressed as a linear
comblnation of a set of basis vectors which may be
thought of as portfolios or niutual_ funds, The
distinguishi‘ng feature of the set of models which is
collectively known as_thé CAPM is that each of these
basic portfelios can be interpreted as the solution to a
particular constrained portfolio variance minimization

probl em,.

Il. 1. 2. 1. Historical Perspective

The assumption that uncertainty about future asset
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returns can be described in terms ©f a probability
distributioen is at least as old as Irving F:i.sher15
although Hicks16 appears to have been the first to suggest
that preferences for investments could be represented as
preferences for the moments of the probability
distributions Qf their returns, and to propose that, as
.a first approximation, preferences could be represented
by indifference curves in mean—variancé space. Other
writers such as J.Marschak17 adopted a similar view, but
it remained for von Neumann and Morgensternia to place
the theory of choice under uncertainty on a rigorous
axiomatic basis, and their expected utility theory is now
an essential element of the financial economics paradigm.

The story of modern portfolio theory really begins,
however, with the classic contribptions of Markowitz
c1gsz, 19582 whe assumed explicitly that investor

preferences were defined over the mean and wvariance of

the aggregrate portfolio return, related these parameters

5Irving Fisher, The Nature of Capital and Income,
C(New York Macmillan, 1S06D.

18John R. Hick, "Application of Mathematical Methods
to the Theory of Risk," Econometrica, CApril 1934), P.
194108, -

17J. Marschack, "“Money and Theory of Assets,”
Economeirica, (October 1938), p., 311-328. :

) 18vcn Newman and Morgenstern, op.cit., p. 218.
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to the portfelio compesition and the parameters of the
joint distribution of security returns, and for the first
time applied the principles of marginal analysis to the
choice of optimal portfeoliocs.

Both Markowitz and Tbbin (158> showed that mean
variance preferences could be reconciled with the von
Neuménn/Mbrgenstern axioms if the utility function is

quadratic in return of wealth. This assumption is

cbjectionable since itrimplies negative marginal utility

at high wealth levels. Tobin also__showed. however, that
mean variance preferences could be derived by restricting
the probability distributions over wvhich cholces are made
to a two parameter family. After some initial zonfusion
it was recognized that since portfolio returns are
weighted sums of securities returns, the two parameter
family must be stable under addition, and the only member
of the stable class with a finite variance is in the
noermal distribution. Subsequently Merton (1889) and
Samue) son C.ig'?O) showed that mean-variance analysis is
applicable for a breoad class of continuous asset price
processes if the itrading interval is infinitesimal.

The major part of Tobin’s analysis deals with the
choice between a single risky asset and cash, but he
demonstrated that nothing essential is changed if there

are many risky assets, for they will always be held in
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the same proportions and can be treated as a single
composite asset. This, the first separation thecrem in
portfolio theory, is illusirated in Figure 2.1 which
plots mean returns, u, against the standard deviation, o.
In this figure the curve locus AMOVB corresponds to the
set of peortfelios offering the lowest standard deviation
for each level of mean returns: the positively 'sloped
segment is referred to as the efficient frontier, for
points along it offer the highest p for a given ¢. In the
absence of any riskless investment opportunities, risk
av;erse mean=variance invas?c.crs wi.!.l select portfolics
corresponding to the pointsl- at which their indifference
curves in Cu, o) space are tangent to the efficient
frontier (Tebin shows that the indiference curvés of' risk
averters will have the r‘e:quisite curvature). Point C
represents cash which has. zero risk and return. By
combining cash with the “portfolio‘ of risky asset§
corresponding to the tangenéy port,f“olio O, investors are

able to attain the (u, o) combinations along the line

segment CO, and all investors who find it optimal to hold

cash will find it optimal to combine their cash with the -

same risky portfolio O. Their portfolic decisions can be
separated into the choice of the coptimal combination of
risky asset (0) and the choice of the cash/risky asset

ratio.
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Six years el apsed before the equilibrium
implications of the Tobin Separation Theorem were
exploited by Sharpaig and Lintne-r.ao The reason for the
delay was undoubtedly the boldness of the assumption
required for progress, i.e., that all investors hold the
same beliefs about the joint distribution of security
retu.rns‘. Nevertheless, this assumption of homégenous
beliefs, combined with the. further assumption that all
investors can borrow as well as lend at the riskless
rate, »r, leads to the powerful conclusion that a.il_
investors hold the same portfolic of riskj assets,
denoted by M.in the figure. Then the only risky assets
that will be ?eld by investors in equilibrium are those
contalned in .portfolio M, and M must be the market
portfolic of all risky assets 1In the economy. This
identification of the tangency pcrtfolié M with the

aggregate market portfolio is the essence

1 g\'r’i lliem F, Sharpe,"Caplital Asset Prices: A Thecry
of Market Equilibrium Under Conditions of Risk,"™ Journal
of Finance, (September 18643, p. 485-44:2.

20y, Lintner, "The Valuation of Risk Assets and the
Selection of Risky Investments in Stock Portifolios and
Capital Budgets," Review of Economics and Statistics,
CFebruary 190652, p. 13-37.
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of the Sharpe-Lintner CAPM,
] M

o]
v

c o
Fitgure 2.1 The efficient froniier
and the GAPM

The interest of this result derives from the
restriction that it imposes on expected asset returns:
the excess of ,uj. the expected return on any security jJ,
over the risk-free rate r, must be proportional to the
covariance of the securiiy return with the return on the
market portfolic, aju:

,uj -r = euaju v J . : C2.15)
where eu ls a measure of -aggr*egate risk aversion. The
‘iptuition behind this impertant result - is that if
investors are content to held .portfolioc M, the marginal
rate of transformation between risk and return obtained
bjr borlrowing to invest in a risky security must be the
same for all risky securities. Frequently the unknown
riak aversion parameter, 'e". is eliminated and the
relative prli.cing raesult is obtained:

M, - r = ﬁjC,uM - r) v J | N ca. 160
where Moy is the expected ret,ur-liz on. the market porfolio
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Ao iz the ‘'beta® coefficlient, which

and .f?j = cij M

corresponds to the slope of the regression line relating
the return on the security to the return on the market
portfolio. -

During the first half of the 1870s extensive
progress was made in relaxing the sirong assumptions
underlying the original model. , and new separation
theorems and models were cbtained. At t,l;e same time,
extensive empirical investigations made possible by the

development. ©of new stock price data bases found results

" which were interpreted as favourable to the model. The

model =z2lso has an influence on practical investment
management and corporate finance.
A turning point was reached by the publication of a

paper by Rc:ll.81 He argued that the market portfolio of

the theory, wh.';. ch includes all assets, could never be
empirically identified, and that therefore +ihe CAPM,
which simply asserts the efficiency properties of this
portfolio, could never be empirically tested. This

argument had substantial influence, and played a major

role in shifting attention away from the CAPM to the

21R. Roll, "A Critigque of the Asset Pricing Theory's

Test: Part I: On Past and Potential Testability of the
Theory, " Journal of Financial Economics, (March 1977, p.

1289-176.




T}

UNIVERSITY OF SANTO TOMAS GRADUATE SCHOOL PAGE |

newly emerging Arbitrage Pricing Theory of Ross C19763.aa

The CAPM is of great historical significance not
cnly because it was the first equilibrium model of asset
pricing under uncertainty, but also because it showed the
importance of portfolio separation for tractable
equilibrium models. And, being derivable from assumptions
of either quadratic utility or normal distributidns, it
revealed that the requisite separ;tion prbperties could
be obtained by restrictions either on preferences or on
distributions. Cass and Stiglitz €19702 clarified the
rather restrictive assumptions necessary for preference
based separation, and equilibrium models based on this

have been constructed, for example, by Rubinstein.a3

Rossa4 has ididentified the dist;ibutional assumptions
required for separation in the absence of restrictions on
preference, and the Arbitrage Pricing Theory is based on
a generalization of his *Separating Distributions'. Thus,

both preference-based and distribution-based models of

aaS. Ross, “The Arbitrage Theory of Capital Asset

Pricing,"™ Journal of Economics Theory, (December 19783,
p. 341-360.
BSM. Rubinstein, “The Valuation of Uncertainty

Income Streams and The Pricing of Option,* Bell Journal

of Economics, CAutumn 19763, p. 407-4293.

248. Ross, “Mutual Fund Separation in Filnanclal
Theory: The Separating Distributions,™ Journal of

Economic Theory, CApril 19782, p. 254-288,
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capital market equilibrium are lineal descendants of the
CAPM.

An unfertiunate consequence of the one period nature
of the CAPM was =2 concentration of attention on
equilibrium ratés of return, rather than on prices, which
are the fundamental wvariables of interest. However,
Mertonzs placed the CAPM in an intertemporal context, and
his necessary condition for equilibrium rates of return
forms one cornerstone (the other being an assumption of

rational expectationsl for the Cox, Ingersoll and Rossaa

partial differential equation for asset prices.

II. 1. 2. 2. Formal Models

While a complete asset pricing mode) éndogenizes
the riskless interest rate as well as the prices of risky
securities, the CAPM adds nothing new Lo the theory of
interest rate and current conéumption decisions as
gl ven, concgntrating our attention on portfolic decisions
and £he pricing of risky securities.

In considering the various versions of the CAPM, we

BSR. Merton, “An Intertemperal Capital Asset Pricing
Model , * Econometrica, (September 1973), p. BB7-887,

86J. Cox, J. Ingersoll and 3. : Ross, "An

Intertemporal General Equilibrium Model of Asset Prices,"
Econometrica, C(March 18885, p. 363-384,
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shall pay particular attention to the implied demands of
investors. It will be seen that, in all cases in which
risks are freely +traded, asset demands exhibit the
separation property. And even when there are restrictions
on trading as in the Mavers (1972) asset pricing model, ,

an approximate separation property obtains.

II. 1. 2. 2. A. The Sharpe-Lintner Model

Conslider a setting in which each investor (i
1,....m§ is endowed wiﬁh a fraction EQOf security JCj =
1,...,n) and Cad investor wutility is defined over the
mean and variance of end of period wealth; C(b) securities
are traded in a competitive market with nol takes or
tranzacticons costs; Ced> investors share homogeneous
beliefs or assessments of the Jjoint distribution of
payoffs on the securities; there are no dividends: (4>
there is an exogencusly determined interest rate r = R -
1 at which investors may borrow or lend without default;
Ced there ar'e no restrictions on short sales.

Then define: |

P expected end of period value of security j;

i1
Pjo inttial value of security j;
wjk covariance between end of period value ofj and x;
Wt.S: expectation and variance of end of period wealth of

invester i;
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vfcwt,si_a utility of investor i with V.= 9V, V>0,

Viz= av_t/asf {0,

The investor’s decision problem may be written as

max V.CW. ,S%) CE.17D
-2 i i i
i .
s.t. W = Tz P -R ECz -z OP C2. 18D
t i i3] j1 i L j L jo
2 =535z .z . . C2. 19
i i X L] ik \Jk _

The firsp order conditicns for an optimum are

vt1CPj1— RPj°)+2Vtz Z=z

m- 30. c.j =1.000 In) Ca.ao:’
k ik

ik

and the second conditions are satisfied by virtue of the
assumption of risk aversion. Defining Q* as the variance
covariance matrix [wjk] and using bgldf‘ace Lype to denote
vectors,

Lthe vector of fractional asset demands may be written

z, =o P - RP D . C2. 213
t 4 1 o

.whar-e e:‘ = —-vu/avi_z ls a measure of the investor's rlsk
tolerance. Equation (2.212 is a statement of the Tobin
Separation Theorem, that Iinvestor demands feor risky
assetls differ only by a scalar multiple.

Market clearing regquires that § ;%= 1 where 1 is a
vector of wunits. Then the equilibrium initial price
vector is obtained by summing C2.21> over i. and imposing

the market clearing
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condition:
F =

L]

[ Land

P -0 ait> ¢z e
R 1 ™
where o = zi’e_t"a". In this form the CAPM expresses
ecqullibrium asset prices in terms of the exogencus
variables, the distribution of end of périod prices,
investor risk aversion parameters and the interest rate,
aithcuéh it should be ncted that in general the market
risk aversion parameter- o will depend wupon t{he
endogenously determined distribution of wealth. This
formulation corresponds tc; that of Lintner C1985) and
emphasizes the one pericd nature 6f the model and the
excgeneity of the end of pericod pri;:es. However, the CAPM
is most often written as a necessary condition for the
equilibridm rates of return, although this obscures the
distinction between endogenous and exogenous variables.
In what follows we shall work with the rate of
return formulation; thus define }&j~§ zUPﬁ; the amount
invested il:) security J; ,uj = Fj /Pjo- 1, the expected

: ]

rat,e; of return between and o = wjk/P, the

ik jo ko'

covariance of the rates of return between securities
and k. Making these substitutions in C(2.18)

and C2.19>, the irst order conditiens (2.20) become

Vg H; —T> vav = Xk, P T O €= deeomd cz. 2

Then, defining Q2 as the wvariance covariance matrix

of rates of\return, the vector of asset demands %, may be
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expressed as

x, = e:‘n"c;.: - rid N ca. 24>
This is an alternative statement éf the Tobin Separation
Theorem and the portfelio Q;’C,u =~ ri3o corresponds +o the
peint of tangency in figure 2.1. This portifeolic itself
may be decomposed inte the two portfoliocs f}_‘p and O 1,
The former is the solution to the problem of finding the
mintmum variance portfolic of risky assets with a given
expected payoff, and the latter is the solution to the
problem of finding the global minimum variance portfolic
of risky assets. These two portfolios plot at points ©
and V in the figure. As Merton (1972> has shown. the
wholé locus may be contructed from just these two
pertfolios.

Let Vm. denote the aggregate market value of all
assets :i.n the market portfolico and let Vm denote the
vector of market proportions. Combining the market
clear;ng coqdition Sixi= Vme
with (2.24> vields

H-rl=eVav . ' cz, 28)
This form of the CAPM expresses asset risk premia as
proportional to the covariances of their returns with the
returns on the market portfeolio. This of‘coursa i= no
more than the condition for the market portfolioc to

correspond to the tangency point in figure 2.1. Equation
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{2.3850 containsg the market risk aversion parameter Qm.
This can be elminated by premultiplying (2.252 by v and
solving for ©¢ = Cu - r)/oz, where u  and o are the
m m m m ™

expected return on the market portfolio respectively.
Then, substituting for s in (2.25) we have the equation
of the 'security market line’:

= r = fBCu_ =1 2. 26)

H; .f?J H, =T | ca. 2
wvhere ,Gj = o'jm/o':. In this form of CAPM is a relative

pricing modql which relates thé risk premium on
individual securities to the risk premium on the market
porifelio. The proportiocnality facteor, ﬁj. ofLen referred
te as the *beta coefficient’, is the coefficient from the
regression of ﬁj. the return on security j, on ﬁm’ the
return on the market portfolio:
§J= a + B, ﬁm + éj 2. 27

where E‘j is an orthegonal error term.l Taking expectations
in the market nodel equation ca. 27>, the asset pricing
equation CB: 26D is seen to imply the restriction o = C1
- ﬁj) r. This restriction, and the existence of a
positive risk premium on the market portfolio, are the

major empirical predictions of the Sharpe-Lintner model.

They have been the subject of extensive emperical tests.
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I¥. 1. 2. 2. B. Taxes and restrictions on riskless

transactions

The absence of short sales restrictions is not
critical to the Sharpe-Litner nodel since 1n
equilibrium all investors hold the market' porifolio,
which does not involve short sales. The aésumption is
critical, however, for all the remaining models we shall
consider which involve more than a single.ﬁasis fund of
fisky securities.

27 and Brennan28 assume that

Thus, following Bl#ck
there are no cpportuﬂities for riskless borrowing or
lending, and that each -Securiby pays pre~determined
dividends which are taxed in the hands of the investor at
the rate tt i = 1,...,m>. Denoting the devidend yield by
6Y and assuming that investor preferences are defined
over the moments of after tax wealth, the

first order conditons corresponding to C2.282) are:

V. Cp. — L 8 - X D 4+ BV, Ex o, =0, Ci=1,....,m
ia § L) i L2 % ik ik Ca. 28)

where A is the Lagrange multiplier associated with the

constraint. that 2ll wealth be invested in risky

.

a7F‘. Black, “"Capital Market Equilibrium with

Restricted Borrowing," Journal of Business, (July 19722,
p. 444-455,

ESM. Brennan, "Taxes, Market Valuation and Corpcrate
Financial Policy, " National Tax Journal, (December 1970),
p. 417-427.
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securities. The vector of assel demands may be writien

as:

x, = oty - cotadn™t- cehioats ca. 2o
L 1 E 2 1

Note first that if t'-'. = 0 the optimal portfeolic for any
preferences can be constructed frem the twe mutual. funds

Q-ly and £ .

Heterocgenous taxation of di vi dends
int.rcdi.rcgs the third mutual fund, which can be _
interpreted as the solution to the problem of finding the
minimum variance portfolio with a given total devidend.
Aggregating the demand wvectors, and imposing the market
ciearing conditions, yilields an asset pricing equation
which contains three utility dependent parameters, ?km,
em, and t.m, corresponding to the three funds in (2. 29);
oo hm:l = emV_vam + t.-w..cS ' 2. 300

t.m. the market tayx rate, is a weighted average of the
persconal tax rates, and )\m. the market shadow interest
rate, is re.f'erred to for histcrica_l reasons as the =zero
beta return. When tm = 0 €2.30) is just thelcondition for
the market portfolio to be the tangency portfolioco when
the interest rate is hm. Thus the Black model, which does
not include taxes, differs from the Sharpe-Lintner model
cnly in leaving unspecified the relevant C(shadowd

riskless interest rate.
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II. 1. 2. 2. €. Non~Marketable assets

Mayerseg has considered the effect of introducing
an extreme form of market imperfection, namely an
absolute prohibition on trading certain assets. This 1s
important, for a substantial part of total wealth is not
held as part of well diversified portfolios, on account
either of prohibitions on trade Chuman capital),’ or of
market. imperfections such as transactions costs and
information asymmetries. Thus let E; dencte the expected
payoff on the non-marketable wealth Chuman capital) of
investor i, and let o';h denote the covarlance between the
return on marketable security J and the human c'apit,al of
investor i{. Then the expression for ‘W-i must be increased
by ;i. and the variance of end of period wealth becomes

i

2 i
= 5 + * . T.
Si. Ej kxi,jxi.kajk = zjxijajh % h he asset demand

vecitor can then be wrtten as

x, = e_:‘ o' Cu ~r1d - b, C2.31)
where bi. = F)_’a; is the vector of coefficients from the
regression of the return on human wealth on the
marketable security returns. Defining xf = x + bi. as the
vector of effective asset demands, we =ee from (2.31)

that the effective aaset demands exhibit the standard

agD. Mayers, “"Non~-Marketable Assets and Capital
Market Egquilibrium Under Uncertainty,”. In "“Studies in

the Theory of Capital Markets", ed. M. Jensen, CNew
York: Praeger 1972D.
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separation property. This reflects the fact that, while
the returns on human capital are not directly marketable,
the component of the return which is linearly related to
the returns on the marketable securities is indirectly
appropriate by appropriate offsetting positions in the
marketable sécur‘ities. The asset holdings of +the
individual may be represented as the sum of effective
asset holdings x: and an investment i_n the component of
human wealth whose return is or®hogonal te the returns of
marketable assets. We refer to this as approximate
portfolic separation, and the second component has no
effect on the relative demands for marketable assets.

The Mayers model leads to an asset pricing equation
whi;h is identical to that of the Sﬁarpe*l_.intner model if
the market porfolio is defined as the sum of 4the

effective investment vectors x:.

1. 1. 2. 2. D. Inflation and international asset

pricing
Stochastic inflation has no effect on the foregoing
results, provided that a common inflation rate can be
defined for all investors and returns are restated in

real terms. However, the international asset pricing
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models of Solni k30 and Stul 231 distinguish between

nationalities precisely on the basis of  their price
indices, which may differ on account of either a
violation of commodity price parity or differences in
tastes and consumption baskets Csee Adl ef ‘ and Dumas,

1083, %8

Define a‘; as the inflation rate in the nurﬁeraﬁre
currency for investor <. ..'I‘hen. teo a high order of
approximation, thch be-c:r::mes. exact as the time interval
é.pproaches 2Zero, the mean and variance of real wealth can
be written as |

.

— — _~ i -
Wi— Z.xtjc Hrd +W°iC 1+r m+onn) L X .o

) 2. 320
. 1) I
¥ 1

S =58 x .0 - 2W .o + W o 2. 33
[} ix vj tk } ol kit ol NN

where Woi is the investor's initial wealth.

The asset demand vector is then

x =o' Cu - rid + b, | C2. 345

8‘OSEB'. Solnik, "An Equilibrium Model of International
Capital Markets," Journal of Economic Theor ¥, CAugust
1874>, p. B0O0-524.

3t R, Stulz, “"A Medel of International Asset
Pricing,"* Jour 'nal of Financial Economics, C(December
19812, p. 383-4086. '

SEM. Adler and B. Dumas, "Internaticnal Porfolic
Chojce and Corporation Finance: A Synthesis," Journal of
Finance, C(June 1983), . Pp. 9235984, <
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where biIE w;5f1a; is the vector coefficients from the
regressicn at the individual's aggregate inflation risk,
Wojﬂ. on security returns, Compaﬁeng C2.342 with (2,310,
it is apparent that this international ‘asset pricing
model is isomorphic to Mayers® non-marketable wealth
model with individual inflation risks playing the same
role as human capital.

Black C1g74> has model led segmentation in
international capital markets by introducing a tax on
foreign securiiy holdings for residents of one country.
This model is isomorphic to Brennan's (12702 tax model,
if the foreign =securities are thought of as paying
dividends on which only domestic reslidents are taxable.
Stulz (18812 extends Black's model by prohibiting
negative taxes on short sales. As one might expect, this
causes some indeterminacy in the péicing relations since
the marginal conditions of portfolio optimality are no

longer always satisfied.

I¥. 1. 2. 2. E. Intertemporal models

Mertcn33 has shown that the classical one perliod

CAPM may be extended Lo anintertemporal setting in which
investors maximize the expécted utility of lifetine

consumption. With continuous trading and suitable

BBE. Merten, leoec.cit., p. 857-887.
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restrictions on the stochastic process of assel prices,
the essential mena-variance analysis is retained, the
major innovation being th#& at each instant the
individual may be represented as maximizing the expected
utility of a derived utility function, defined over
wealth and a set of S state variables describing the
.future investment and consumption opportunity sets. The
staté dependent derived utility function induces €S + 1D
fund separation in the risky asset portifolio, and

the vector of risky asset'demands may be written

=4
N P | _ - -1
x, =9, R Cupt = rid Biirtsn £, €2.3%

where fs is the vector of covariances of assel returns
with the change in state variable S and ?23 depends on
the utility function. Aggregation of asset demands and
the imposition of the market clearing condition leads Lo
ah asset pricing equation in which asset risk premia ére
a linear function of covariances with aggregate weal th
and covariances with the state variables; In the absence
of prior information about the relevant state variables
this model is empirically indistinguishable from the

Arbitrage Pricing Theory. Breeden>? has shown that this

340. Breeden, "An Intertemporal Asset Pricing Model
with Stochastic consumpt.ion and . Investment
Cpportunities, ™ Journal  of Financial Economics,

(September 1979, p. 265-206.
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'multi-beta’ pricing model may be collapsed to a gingle
beta measured with respsct to changes 1in aggregate
consumptl on if consumption preferences are time
separable. Gornellss has shown that unfortunately, the
relevant betas will be stochastic while Bergman C has
shown that the Breeden result does not generalize to non
time-separable preferences.

Merton37 has employed the interest rate as a
péssible examble of a relevant state variable. Since thiﬁ
cbvicusly does vary stochastically over time, it is of
interest to enquire under what conditions the c¢lassic
CAPM model will hold even with .Ia stochastic interest
rate. Constantinidesc® has identified two sets of

 sufficient conditions. In his model s the social

investment opportunity set is stationary and consists

3%, Cornell, "The Consumption Based Asset Prlcing
Model: A Note on Potential Tests and Applicatlons,”

Journal of Financial Economics, CMarch 19812, p.
T03-108, \ o

36Y. Bergman, "Time Preference and Capital Asset
Pricing Meodels,” Journal of Financial Economics, (March
19880, p. 145-149. :

37R. Merton, op.cit., p. 867-887.

386. Constantinides, "Admissible Uncertainty in Lhe

Intertemporal Asset Pricing Model,* Journal of Financial

Ecconomics, (March i198B0), p. 283-2087. And "Intertempotal
Asset Pricing with Heterogenous Consumers and Without
Demand Aggregation,®” Journal of Business, CApril 1982,
p. 253-267.
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only of risky investments: stochastic wvariation in the
interest rate then does not affect the CAPM relation if
either there is demand aggregation or full Pareto
efficiency of asset markets. The intuition behind the
result is that either condition is suffici enfc. for prifes
toe be determined as though there existed a single
representative individual, For such an i ndi vidual

stochastic variation in the interest rate is irrelevant

since the interest rate only represents a shadow price .

and not a real in.vestment cpportunity,

Finally, the single period nature of tLhe CAPM is
retained if individuals Dbehazve myopically, ignoring
stochastic variation in the investment opportunity set in
their portfolio choices. This occurs if and only if the
utility function is logarithmic.

The feregoing models place-. festricticms on  the
Jelint distribution of security terms. As  already
menticoned, Cox, Ingerscll and Rosssg combi ne £he Merton
intertemporal model of returns with producticon and the
assumption of rational expectations to yield a partial

differential egquation for asset prices. Stapleton and

BQJ. Cox, J., Ingerscell and S, Ross, op.cit,,
p. 363-384,
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Subrahmanyam4o derive the oy pure exchange discrete

time intertemporal asset pricing model which is
consistent with mean variance analysis. Their model
assumes that investors have exponential utility functions
£
distribution. It is implicitly assumed that aggregate

consumption follows a random walk.

II. 1. 2. 2. F. Distribution assumptions

Comparatively little effort has been expended in
relaxing the assumption of homogeneity of investor
beliefs undeflying the CAPM. However, progress has beeﬁ
made in generalizing the version of the model which is
based on the normal distribution. As we have mentioned,
Merton41 has shown that the model obtains as the decision
making horizon shrinks to zero if aséet returns belong to
the family of compact distributions..

In a discrete time setting Ross48 has shown that the
assumption of normality can be relaxed slightly to that

of a two fund separating distribution. Dybvig and

40R. Stapleton and M. Subrahmanyam, “A Multiperiod
Equilibrium Asset Pricing Mcdel , “ Econometrica,
. (September 1878, p. 1077-10986, :

“IR. Merton, loc.eit., p. 867-872.
428. Ross, loec.cit., p. 341-380.

and that asset cash flows follow a joint normal
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Ingersoll43 emphasize the critical nature of the
distributional assumption since the CAPM results for all
securities is vulnerable to‘the Introduction of even a
single security whose returns do not satisfy it. This
would significantly reduce the usefulness of the model
in capital markets which contain securities like options
with truncated returns., except that if the market is
fully Pareto efficient and return on the market peortfolio
is normallf distributed, then those assets whose returné
are jointly normal with the market portfolic will satisfy
the CAPM. The reason for this Is that Pareto efficiency
permits the fiction of the representative investor who
holds the market portfolio.

Sharpe44r in positing a factor model of returns,.
derived a multibeta Version-éf the CAPM which is close in
spirit to the equilibrium factor medels developed more
recently from antecedents in the Arbitrge Pricing Theory

by Conn-::r45 and others,.

43P. Dybvig and J. Ingersoll, loc.cit.., p. 233-251,

44“1111em Sharpe, "“The Capital Asset Pricing Model:
A Multi-Beta Interpretation,”™ in "Financial Decision
Mzking Under Uncertainty", ed. H. Levy and M. Sarnat,"
CNew York: Harcourt Brace Javanovich, Academic Press,
19277D. :

4Sg, Conner,"A Unified Beta Pricing Theory, " Journal
of Economic Theory, CApril 19842, p. 13-31.
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II. 2., The Differences of the Preserit Study with

the Previous Studies

Briefly the following are the studies which were
found somehow relevent to the present study.

So far we have seen some very interesting things
about the CAPM, Scme of the earliest work tested realized
data Chistory) against data generated from simulated
portfolio. Ear_ly studies by Dacuglas and Lintner showed
discrepancies between what was expected on the basis of
the CAPM and the actual relationships that were apparent
in the cap;tal markets. Thecretically, they expected the
minimal rate of return from the .portfelios Cthe
intercept) and the actual risk-free rate for pericd would
be equal. They were not.

Thess early results caused some concern. Many
analysts suggested that the tesis w;e're faulty and were
thus not glving accurate results.46 However, the Douglas
and Lintn;r.results could have been caused by either of
two things: the CAPM could have been wrong or the test
procedures, and these new proceldur'es were used on

different data in the hope that more accurate results

would follow,

4sMerton Miller and M. Scholes, Rate of Return in
Relation to Risk: A Reexaminatjon of Some Recent
Findings, in Studies in the Theory of Capital Marketis,
ed. M. Jensen (New York: Praeger, 18972), pp. 47-78.
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7 reformul ated the test

Miller and Scholes4
procedures to deal with other problems. They asked, was
‘the form of the model accurate C(that is, were risk and
return linearly relatedd? Was beta the best risk measure?
Could the cholce of the index change the results? Was the
beta correlated with unsystematic risk? Any of these
probl ems might have caused Lintner’s resulgs. In
Qypically academic Jjargon, Miller and Scholes reported
that théy did not find good reason to reject Lintner's
resultis.

Ancther study, now more famous than Lintner's, was
done by Black, Jensen and Scholes.48LinLner had used what
is called a cross sectional method, whereas Black,
Jensen, and Scholes used a time meries method. to make
their test, Black, Jensen, and Scholes assumed that what
had happended in the past was a good proxy for investor
epectation.

Based.on the relationships developed in the CAPM,
Black, Jensen and Scholes expected to find:

1. That the intercepi was equal to the risk free rate.

2. That the capital market line had a positive slope and

that riskieer Chigher betad securities provided hihger

471 b 1 d, pp. 47-78.

“®r b i d, pp. 7o-121.
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return.

Instead, they found

1. That the intercept was different from the risk-free
rate.

&. That high-risk securities earned less and low risk
securities earned more than prodected by the model,

3. That the intercept seemed to depend on the beta of any

asset high beta stock had a different intercepts than low

beta =tecks.

Fama and MacBeth?® criticized the BJS study. In a
reformulation of the study, they supported the first of
the BJS findings. They found that the' intercept exceeded
the risk free proxy, but they didrnot find evidence to
support the octher BJS conclusions,

The other test using multivariate analysis is by
MacBeth; however, Gibbonsso presented the first extensive
treatment. Further work containing both emperical and
thecretical.-results lncludes Stamburgslg Jobson and e

49

loc.cit. pp.6O7-636,

BOM. Gibbons, Multivariate Tests of Financial
Models: A new Approach, Journal of Financial Economics

10, C1982>, pp.3-27.

sik. Stambugh, On the Exclusion of Assets from Tests
of the two Parameter Model: A Sensitivity Analysis,
Journal of Financial Economies, 10 (19823, pp 237-268.
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Korkie, 52 Shanken53 and Amsler and Schmi dt.54. Work providing

some theoretical results includes Kandel, > Roll, Gibbons,
Ross and Shanken and MacKinl ayse.

There are several tests using the other models,

52.Zf. D. Jobson and R. Korkie, FPeotential Performance
and Tests of Portfolio Efficiency, Journal of Financial

Economics, 10 (189B2), pp. 433-466.

53..1'. Shanken, Multiwvariate Tests of the Zero-beta
CAPM, Journal of Financial Economics, 14 ¢1985>, pp.
c88-a76. And Testing of Portfolio Efficiency when the
Zero Beta Rale is Unknown: A Note, Journal of Finance, 41
C1986>, pp. 269-276.

S4c., Amsler and P. Schmidt, A Monten Carlo
Investigation of the Accuracy of Multivariate CAPM Tests,
Journal of Financial Economics, 14 (1985), pp.359-376.

568. Kandel, The Likelihood Ratio Test statistic of

Mean-Variance Efficiency Without a Riskless Asset,
Journal of Financial Economics, 13 C1884>, pp.575-502.
And, COn the Exclusion of Assets From Tests of the Mean
Variance Efficiency of the Market Portfelic, Journal of

Finance, 39 (19843, pp.63-75.

SsA. Crailg MacKinlay, On Multivariate Tests of The
CAPM, Journal of Financial Economics 18 €1987), pp.
341-371,
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like Bodurtha and Nelson,>' Boyle, C Cecchetti and Nelson>2

and alsoc Chan.50
This study does not duplicate any study aon CAPM but

this could have 1dent1cal thrusts of the studies cited.

IX. 3. Local Studies

So far there is no single study about pof:tfolio
theory and test of CAPM in the Philippine. But, several
studies were conducted about return of stock market and
financial market in the Phillipines.® The other studies

was conducted by Samson was principally a cross section

57 ames N. Bodutha Jr, and Nelson €. Mark, Testing

of the CAPM with Time-Varying Risks and Returns, Journal

of Finance 44, (September 1891,

S8Glenn W. Boyle, Money Demand and Stock Market in a

General Equilibrium Model with Variable Velocity, Journal

of Political Economy, vol S8, 19C0

5gS‘Lephen G. Cecchetti and Nelson J, Mark,

Evaluating Emperical Tests of Asset Pricing Models:
Alternative Interpreatations, American Economic Review,
vol. 80, June 18920, .

6OLouis K. €. Chan and Josef Lakonlishok, Robust
Measurement of Beta Risk, Journal of Financial and

Quantitative Analysis, Veol. Bl1. (June 1892).

Bisee. for example, Erlinda S. Echanis, "Accounting
REates of Return and Stock Return', Accountants Journal
Cist semester, 198530, And, Edita Tan, “*The

Structure and Growth of the Philippine Financial Markets
and the Behaviour of its major components', Working Paper
81-06, Philippine Institute for Development Studies,
igsl, '
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ctudy of individual steckholders in the Philippines.® It
attempted to approximate the distribution of the
individual stock holders population among various
socio-economic characteristic such as sex, age,
occupation, marital status, income geographical location,
and so forth. With respect therefore to providing
characteristic profile of investors. The Samson stady and
the study by Soleimani are similar, 63

A study of the characlteristics and circumstances of
initial investors in common stocks . made by
Sumulong, ®¥sought to: ¢1). draw a profile of initial
investors in terms of selected characteristies such as
sex, civil status, age occupation, zand income: 20
determine the time; the stimuli; and the influences which
effectively induce inttiation; and (30 set forth +Lhe
motives and patterns of initial invéstors. He concluded

that:

BaElizabeth D. Samson, “The Distribution of the
Individual Stockholders in the Philipppines by Selected
Socio~Economic Characteristics," The Philippine Review of

Business Economics, IV, November 1867,

63Hcssein Soleimani, "“"The Makati and Manila Stock
Exchanges: Their Operations and Contributions to the
Philippine Economy", CUnpubl { shed PhD Disertation,
Graduate Schocl University of Santo Tomas, 1992).

64Daniel R. Sumulong, " A Study of Characteristics
and Circumstances of Initial Investors in Common Stocks',
CUnpubl i shed Master’s Thesis, Atenec de Manila
University, 18986).




UNIVERSITY OF SANTO TOMAS GRADUATE SCHOOL PAGE

81

1. The aﬁount of 1n1tiél investment. was inversely
related to the number number of individﬁals mzking =such
investments, i.e., higher amounts accounts accounted for
less indilviduals and lower amounts accouﬁted for more. On
the other hand, the amount of initial investment, in
general, varied directly with the individual’s income.

2. The amount set aside for the first phrchase
generally came from personal sources and constituted no
more than half of the individual'’'s personal savings.

3. The initial investment on the average consisted
of the purchase of two types of common .stocks. Of tLhe
four general types, the more popular or frequently
purchased ones were blue chip mining and oil. Invesments
in blue chip mining and commercial~-industrial 1ssues,
however, generally accounted for larger portions of the
common stock porifolico; while invesﬁments in speculative
lssues C(speculative mining and o0il) generally accounted
for smaller .portions.

4. The.majority of the investors were covered by
life insurance at the time of initiation. Coverage was
mere frequent among those ﬁho were married andsor those
who had dependents.

5. The maximum limit for possible losses which the
invegstors deemed as financially and emctionally

acceptable to them generally ranged from one—-half or less
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of the investment.

6. The majority of the individuals first invested
in saving-iime deposits and-or insurance Cof any typed
prior to the first purchase of common stocks.

Salak,esin his research on the proposed merger of

the two operating of the stock exchanges, deplored the

f;ct that despite several years of existenée the
securities indusﬁries has failed to develop a market
making mechanism, a wvital force in endowing the market
with the desired liquidity. Little has taken place since
then to resvlve the issues.

A study on the liguidity mechanisms in the
secondary market for the equities was undertaken by the
Alegre.ssIn her study, she attemp to gauge itis
effectiveness in acting as aliquidity imechanism for
Philippine securities, which a;e principally common and

preferred stock issued by the private corporations.

Repuyan,67in-her study of an overall analysis of

ssjose R. Salak, "The Implications of the Proposed
Merger of the Manila and Makati Stock Exchanges as
Perceived by Their Members," (Masteral Thesis, Ateneo
Graduate School of Business, 1983,

56Em:ma P. Alegre, "Ligquidity Mechanism in the

Secondary Market for Equities," CUnpublished Masteral
Thesis, School of Business, Ateneo de Manila University,
19872,

67Aurcra T. Repuyan, '"An Overall Analysis of Money
Market Investment in the Philippines From the Time of
Inception Up to ig76," CUnpublished Disertation,
University of Sante Tomas, 13979D.
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money market investment in the Philippines, summarized
her finding as:

1. The funds - generated by the financial
institutions in the market are unstable and volatile.
Mpst companies are induced to invest in commercial papers
primarily because of the high-interest feature. The money
market institutions and the investors have undue
concentration only on shert term investment.

2. Personal relationsibetweeg borrower and lenders
are of negligible importance. However, personal relations
between the dealer and the borrower-/lender are of prime
importance. Money market investments by some corporations
are not always done on a competitive basis but are
influenced by certain factors existing between the
issuing company and the lending company.

3. The money market has not jet attained the level
of sophistication comparable with other financial centers
in develapmpnt countries like the United States. The
principai inadequacy rests in the absence of secondary
markel papers other than treasury bills,

4, The money market is‘ the cause of slower
increments on savings and time deposits due to its
emphasis on deposit substitutes. Given the checks between
depositing and making placements,l investors prefer Lo

make palcements in the money market due to the greater
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yYield they get in money market placements. This was,
however, minimized through the issuence of the Central
Bank circular which sets the minimum trading lot to P
200, 000.00 and so those unable to meet the minimum
amount will be forced to just settle for savings and time
deposits. -

o8 in his study of the operations cf,Manila

Igbokwe
and Makati Stock Exchanges, found the following:

1. The ‘organizaticonal and management of the Manila
and Makati Stock Exchange'were identified as similar in
terms of structure, number of officers, numbers aﬁd
composition of standing committess, tenure of officers
and number of each courses representatives to the joint
listing committiee.

2. There were significant differences between teh
effects of Lhe rules of the SEC on the performance of the
Manila and Makati Stock Market Exchanges as percelved by
the respondents.

3. There were no silgnificant differences between
the capital mobilization of the Manila and Makati Stock

Exchange as perceived by the respondents.

4. The present system of trading Cthe board systemd

BBJohn M. O. Igbokwe, "A Comparative Study of the
Operations of the Manila and Makati Stock Exchange from
1977-1887," (Unpublished Master’s Thesis, University of
Santo TomasD. -
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would not sufficiently =serve the needs of livestock
during very active pericds.

5, The was a dearth of incentives inltiated by the
goverment to encourage profitable privately owned but
close corporations Lo open up to public ownership,

Ukaigwesg in his study of changing financial
envircnment -in Money Market Cperations iﬁ the
Philippines, revealed that:

1.  The role of money market has changed
significantly when we compare the number of corporate
borrowers previously to existing number now. Thsi made
the floatation of commercial paper available only +to
prime corporations and only prime corporations with
interlocking directorates can borrow from money market
institutions presently.

2, The bureaucratic regulatioﬂs of the CB/SEC has
helped to hinder normal operations in the market. This
debt equity ratio and 20 % bank guarantee, among others;
scares even prime corporate issuers with genuine business
innovations.

3. The present financial environment had clearly

exposed the fragile and unstable siructures of a number

SgOkwuchi J. Ukaigwe, "The Changing Financial
Environment on Money Market Operation in the Philippines,
1972-1287," (Unpublished Masteral Thesis, Univeraity of
Santo Tomas, 189883,

T




UNIVERSITY OF SANTO TOMAS GRADUATE SCHOOL PAGE

of financial intermediaries. Since the managemsnt.
capability of a company stumble or is tested in the
period of ecconomic c¢risis, hence, the innovative ideas
and the ability to make good plan and efficient portfolio
management of most money market institutions is tested in
this period,

4. That the key problem areaa for improveﬁént to
boost normal or increased ﬁarket operation cannot yet. be
attained unless restoration of a healthy investment -

climate and political and economic stability.
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CHAPTER 1II
RESEARCH DESIGN AND METHODOLOGY

This chapter discusses the research methodology,

estimation techniques and data.

I|[II. 1. Research Techniques

The quantitative method of descriptive research is
applied in this research. The purpose of such method
according to Good and Scates is normally to describe and,
to give a gquantitative picﬁure of the group or area in
terms of the number of uses in different. categories.iThe
use of secondary data is employed in this study to
examine ‘t..he portfolio and capital asset pricing model in
the Philippine stock market.

Data is obtained from questionaires given to the
officers of different brokerage firms. Secondary data was
taken from the different monthly reports distributed by
these two major exchanges Ion their performance during

pericd 1991 and 1992,

ITI. 2. Research Instrument

This study i=s concerned with secondary data

* Carter V. Good and Douglas E. Scates, Methods of
Research, (New York: Appleton—Century-Crofts, Meredeth
Corporation, 1988) pp. 493-500.
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gathered from the Manila and thé Makati Stock Exchanges.
Questionaires were pre—tested te twe brokerage firms, the
Anscor-Hagedorn Securities <Corporation and the PNB
Securitie Inc. Thereafter, similar questionaires were
distributed Yo several brokerage firms; ~from which
questionaires analysis was done. To this end, several
computer solfwares were used. For computation, Lo;;.us 123
was applied. LIMDEP was employed to determine the
correlation and multiple coefficient of multiple -

regression model of the study.

ITI. 3. Sampling Procedure

To answer the problem numbers 3, 4 and 5,
guestionnaires were disﬁributed to the respondents,
Purposive sampling was employed. The respondents were
selected based on very specific ecriteria. They should be
professional stockbrokers:  who are directly involved in
stocks trading for at least 3 years and with research
capabilities including the use of C;pital Asselt. Pricing
Model as their tool of prediction in market behaviour.

According to the Securities Exchange Commission
only 100 Erokerages are allowed for sach of the Manila

and Makatl Stock Exchanges. In the Manila Stock Exchangea

aTha Manila Stock Exthange; Investor’s Information
Guide, 1920,
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cnly B85 brokerages are active in thading. out of these
only 48 brokerages are with in-research house while in
the Makati Stock Exchange3 only 81 are active and 46 have
in-research house. For the purposes of 4this study, 12
brokerage firms.were chosen as samples. They were 1)
Citicorp Vickers Phill. Inc; 2> Peregrine Securities; 30
Sapphire Securities, Inc; 42 Sun Hung Kai Securities;
EBC Sec Corp;. 62 #hilippiné Asia Equity Securities: 70 I.
Ackerman- & Co. Inc; 83 Morgan CGreenfell Phils Sec. Inc;
92 B.H Chua Sec. Corp; 100 Public Securities Corporation;
113 Century Securities Corp; 12> H.G. Asia Securities

CPhilsd Inc.

III. 4. Profile of Respondents

Table 3.1 presents distribution of respondents
according to position and years are engage in the stock
market, These data give information qf the respondeni’s
professional qualifications vis-a-vis the quality and

validity of 'their answer to the questionaire.

BThe Makati Stock Exchange, INC., The Securities

Market Handbook, 1980.
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Table 3.1

Distribution of Respondents According to
Position Level and Years ares Engage
in the Stock Market

X

Position Number % Years in
Level : Stock
Markei

28, 00
5. 00
i6.67 -
33. 33

20 285, 00
0 28, 00

1
2} s0.00

President
Vice~President
Anal yst

Trader

B ROV

| &K w

Total i 100. 00 100. 00

Two or 28 percent of the respondents are presidents
who have more than 20 years experience in the stock
market; three or 25 percent, vice-presidents with 6-10
years experience; two or 186,867 percent analysts; four or
33.33 percent, trader. The analysts and the trader have

been in the stock market only for the past 1 to 8 years.

ITI. 5. Statistical Treatment of The Data

The feollowing statistical methods were employed for
accurate in depth analysis.and interpretation of data,
Percentage (P> was used for the demographic proefile
of the respondents and ithe profile of the exchanges.
The formula is: P = f/n x 100 % C3.,1D

where, f = freguency of respondents
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n = number of respondents
'Ranking was used to supplement percentages to show

the order of pricorities of the items. For instance, the
volume as value turnover, the highest wvalue is ranked
first and the Jlowest is ranked last.

Mean CX> as the best measure of central tendency is
used to the average and value turnover in 1991 ané 1992,
The formula is:
X = £ Xn . ¢3.2>
where £ X = sum of all volume or value turnover

n = nuwmber of years

The standard deviation (s> showed the variations,

or the homogenity or heterogenity of the volume or value

turnover, The formula is

=

S = J 2 -0 €3. 3
n -1

where, X = annual velume or. value turnover each year

X = mean

n number ‘of years

ITI. 6. Estimation Techniques and Computation Procedure

During pericd 1991 and 1992 no direct test of the
CAPM has yet been done for +the Philippine capital

market. In this <chapter, tests of the: model are
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undertaken. These tests try to eliminate two empirical
limitations of the many empirical works on the CAPM,
i.e., the use of indirect estimates of the betas and the
use of equal proportions of each security in the market

portfolio.

I1E¥., 6. 1. Empirical Testable Hypothesis

As discussed in the preceding chapter, an ex post
relationship that can be used to Ltest the simple CAFPM is

r =RF+CrM—-RFDﬁJ+eJ

J

A regression equaticon of the form

rJ = o, + o&ﬁj + ej C3. 40

can be fitted and Lthe testable hypotheses are whether the
following relaticonships hald or not:

o F | C3. 422
Fy ™ RF). : C3. 4b2

All the wvariables in (3.4 are potentially

~~
and o
1

measurable. The succeeding sections discuss how these

variables are measured.

\

JI¥. 6. 2. The Measures for the Rates of Return

II¥. 6. 2. A. The Rate of Return r

3

The one-periocd rate of return for a given security
J i= the random variable rJ given by the "price relative"

r., = CCg +d,,2>2 - e IV ’ 3.8
J Pir 7 %17 T Pie” 7 Pjo .
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where
pJo is the beginning-of-period price of securiiy j;
PJ1 is the random end-of -period price of security j;
dj1 is the randcm di?idend per share for the period,
it can be s&en that the rate of return rJ is the discount
rate which equates the present value of cash flows to Lthe

unit cost of investment. That is,

P, = +ad.3 C1i +r.D>, £3.682
Jo Pi1 J1 J

The rate of return rJ can also be expressed in

terms of the *"value relative", that is,

r, =«¢v -P,.O> /P C3.7>

J J1i Jo Jo '
where PJo and Vji are the beginning-of-period and the
random end-of-period total market value of, security J,
respectivel y.

For the case of continuous compounding, the rate of

return is

|

r

(TSR LIS VIR L TR I I |
¢3. 8>

lln CCVt+1 * Dt+1) s’ pt).

Y¥I. 6., 2. B. The Market Rate of Return r

M

The one—pericd market rate of return is the random
variable rM.defined as (see equation (1.180) the weighted
rate of return of all the securities’ one-periocd rates of
return, the weight of each security being given by its

total market value relative to the over—all market wvalue




III. 6. 3. B. The Variance of the Rate of Return

The second moment used for the fandcm variable rJ
is given by

o, = vardance of r, if k = § ,

kJ J

= covariance of r, with r

Ky = y FIES IR P

o
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ef all securities,

More specifically, recall that ry T b wjrj » 3.9

J

whero wJ = PJ e PM , PM =_§ PJ
and }::.j is the total market value of security jJ.

IIY. 6. 3. Mecasures for the First Two Moments

III. 6. 3. A. The Mean Rate of Return

The expected value cf-rj for each security is given
by

ECr.>=u,. C3.100

J Hj

An  unbiased estimator for “J' assuming that the
probability distribution of r\j is stationary, 1s

T ~
r, = r,, T =p €3.11)

J o5 Jt J

where T is the number of periods.
The estimator for the expected value of the market rate
of return is ;M = ? w5 FJ' ’ ' 3.12>
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estimates for the betas. More specifically,

B =
,ej = cov CrJ. » Ty 7 a"M g (3,165

where

cov (r, , r = Y w o H
J MJ k=1 k " jk

o that

~ n -~ n n SN~ o ]
fy = I M7 B v w0 €3.17>
= k=1 j=1 |

IIXI. 7. The Data

Monthly data published by the Manila and Makati
.Stock Exchange are avallable for a total of 168 and 189
securities for the entire periocd 1991 and 19924. If the
time pericd is further extended into the past, the number
of securities that can be included is reduced since some

securities are newly listed. Other securities are also

delisted through time so that this further reduces the

4In this study we are not using the questiocnnaire
method of gathering data because it will cause bias [see
J. Johnston, Econometric Method, ‘4th Edition, CMcGraw
Hill Book Co,.18980), Jan Kmenta, Element of Econometrics,
end Edition, (Macmillan Co New York 19825 and GCeoge 6.
Judge. et.al.,Intreoduction to Theory and Practice of
Econometrics, 2nd Edition, C John Wiley and Son, 199037.
That is why ever since this theory was developed in 1951
there had been no single study done using questionnaires
rather, studies always dealt with publish time series and
cress seclional data. However, Lo answer statement of the
problems number (3, (42 and ¢8> researcher empl oyed
questionaires,
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total number of securities that can be included for the
24 month period.

There are several notable characteristics about
this period: ad the new democratric goverment which
| replaced the 20-year old regime was commi tted to removing
goverment’s presence in key economic sectors: b
significant financial liberalization had been acgieved.
particularly the deregulation of igterest rates; <X a
comprehensive ecconomic program was substantially in
place, which set the framework for long-term growth and
the management of the foreign debt problem.

In general, it was a pericd of eccnhomic and
political liberalization. But it was also a period which
experienced a series of sericus destabilizing political
and economic évenbs such as the seven coup attempts, Lhe
pullout of the US bases, the Middle East war. and
natural calamities in major producing areas.

Henceﬂ the rates of return presented in the study
are particularly significant in that they record the
perfomance of financial assets in a relatively
unrestrained market, in a period which experienced both
economic growth and decline, and episocdes of stability
and instability,

According to the Manila and Makati Stock Exchange

classfication, the 168 and 189 securities included in the
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data, but in this study the securities will select based

on trading during January 1991 to December 1992 are as

foll ows:

Classification No. of Securities

1. Bank, Commercial and Industrial C(BCID B4

2. Mining 13

3. Oil _' ‘ 23
Teoetal : a0

The monthly data consist of the following:

a. the number of outstanding shares;

b. the highest and lowest prices registered for
each month;

c. the number of shares traded:

d. the total wvalue of shares traded; and,

2. cash and stock dividend issued.

Unfortunately due to incomplete of data, this study
will addres to only 42 securities were traded in

Philippines Stock Market.

I1X. 7. 1. The Case of No Tradiqg for a Given Month

If no trading cccurs for month ¢ for, say, security
~ /» the average price of the previous month is used. If
there is no dividend lssued, then the rate of return rjt

is zeroc. However, even if there is no trading and there

are dividends issued, i.e., djt > O, then rjt > 0O, More
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specifically,
rjt = CCth+1 + th+1> - pjt> e pjt' (3.1
Ir pjt+1 = pjt’ Lthen
rjt = Cdjt+1 Vs pjtj > 0, irf djt+1 >. 0, . C3.19D
III. 7. & Calculations Required to Test the
Simple CAFPM
The preceding seciions indicate that the foliowing
variables have to be computed to be able to test equation
€3.42. They are:
- v Co, >, o, 00, and B, for i, Jj
» w-’ * » » r ) » =
rjt g rJ Y alj UJM oy an ﬁj or t, J
1,...,48. To provide information on the statistical
properties of the rates of return estimated, trading
statistics are also computed. Two pericds were
considered, i.e., 1991, and 1992,
ITI. 7. 3. The Weight of Each Security in I
Market Portfolio
The weight of each security is
wJ = PJ s PM 3,200
This is used to calculate the market rate of return
o Pl Aa .
Ve OJM and % M fer the period under consideration. It is
recalled that Pj is the total market value of security | I

and PM = ? Pj'
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CHAPTER 1V
PRESENTATION. ANALYSIS AND INTERPRETATION OF DATA

This chapter deals with Lthe analysis and
interpretation of data the researcher used in conducting,
as well as answering, the sub-problems posted in Chapter
1.
IY. 1. SUB-PROBLEM 1

How is portfolio selected in terms of:

1.1, Rate of return of security er);

1.2. Market rate of return Crys

i.3. Beta risk Cﬁjb;

1.4, M te of return CF, = g, and F

! ean rate return PJ pJ an M)

Modern portfolio theory is no mystical concept, It
relies on simple and basic idea that returns are measured

in an Jintuitively loglical way. They are simply the
returns expected from an investment or portifolic Csee
equation 3,5,

Since forecasts of returns are rarely perfectly
accurate, there is a need to find means to measure
“upside” potential and “downside" danger -— that is, the
potential that returns may exceed what is estimated and

the danger that returns may be less than what is
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anticipateﬂ. in other words, there .{s a need Lo measure
how. wrong forecast might be.

One such measure of forecast uncertainty is
variance. Variance measures the hbreadt,h of Lthe
distribution of expected returns from an investment. It
is calculated on the basis of the squar;s-d deviations from
the mean forecast. Another, and more widely used,
measure of fcrecast'uncertainty is the équare rcot of
variance, called the standard deviation. Variance and
standard deviation are used in meodern portfolio theory Lo
estimate the potential risk of making an investment.

As for the stocks, the researcher gathered the data
for 1991 and 1892 from Manila and Makati Stock -Exchange.
Sald data was computed wusing the LIMDEPE: software. The
final result could be seen in Lhe Thblé 4.1; 4.2 and
table 4.3 to table 4. 45, |

Table 4.1 presents the results of the computation

of the rate of return of security CrJD in column C3D;.

market. rate of return CrM) in column C43: beta risk Cﬁj)
in column ¢73: and mean rate of return cFJ = ,Ej and FMD

in colums (82 and C9D.

1.1. Rate of return of security (rj);
During the iwo-year period (1991 and 1992> the

range of return is from B63.95891. The highest{ rate of
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return of security in market porfolio was PT&T's 63. 95801
and the lowest was KPFI's -1.62483. The second highest
was FPHC's 50.38050 and the third, fourth and fifth were
AC’s 22.576B1, RFM’s 18.62430 and REG's 14.15200
respectively,

Next to KPPI's -1.62483 the lowest rate was LC's
-1.8562831, followed by CHINB's -1.3578588, FLC's —6.60448,
and AT's -0.855352, . in that order.

&s shown in Table 4.1, the average fate of return
of Commercial and Industrial sécurity is relatively
higher compared to Mining and 0Oi)l. And between Mining
and Oil the difference is insignificant.

For the blue chip sha;ei returns during the periocd
1991 and 1992 we'r'e E.QGE:ES'? for PNB; PLDT 2.81610; AC
22, 57851 ; SMC 11.22294 and MER 0.38884. When we compare
these returns with those of the other shares, we find
thelr returns much higher although the returns of some

shares like FPHC, REG, RFM and BP were also high.

1Blue Chips is common stock of a company that has
acknowledged reputation for the quality of its goods and
services and its ability to make money in lean years as
well as when business is booming. Usually, .these
well -seasoned shares sell at relatively high price
earning ratic (Philippine Securities Exchange Commission,
1993D.
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TABLE 41
PORTFOLIO AND CAPM MODEL
January 1991 - December 1992
COMMERCI AL AND INDUSTRIAL SHARE
No STOCK rj rM cov(rj.rM) VarCrMd {%
SYMBOL ~ ~p
Co iM J Co f 2
1> cCad (C 3] - ced e 7D
Banks
1 EFI 0. 24630 0.30008 0.48218 0.21209 2.287343
2 PNB 2. 96657 0.2148B5 0.04753 0, 00828 B.858171
3 URBAN 1.19587 0.43321 2.42056 1.861240 1.50113
4 SOLID 0. 872584 0.07386 0.01840 0Q,00258 5., 96569
85 CHINB -1.87066 -0.01277 0.030i8 0.00055 54.78261
Average 0.68112 0.22181 0.59910 0.36719 14.01491
Communication
B GLO 0.26042 —0.40924 0.128910 O©.04919 2. 862439
7 PTT 63.95891 13.79255 190.51348 4.904004 3.84216
8 FPLDT 2. 81610 0.2:202 0.01275 0.00151 8, 45809
g MB 7. 08451 0.57509 0.14316 0.92339 6.12167
Average 18,53248 3. 54260 4, 94962 1.25600 5. 28657
Investment and Finances/Holding Firms
10 AC 28, 57651 1.08671 24.85156 1.21470 20.45894 b
11 FPHC 59. 38059 4. 45871 0.8595%82 0. 49287 1.41197
12 REG 14.15220 0.66397 0.00802 O0.01533 0, 82357
i3 SMFI-B 0.57636 0.18160 0.03095 0.01114 2. 77903
Average 24.17141 1.50024 6.39661 0.43351  6.29337
Food, Beverages and Tobacco Produéts
14 RFM 18.62430 1.42197 1.17338 0.27343 4.29116
18 SMC 11. 22294 0.80536 0.852080 0.06908 7. 53502

Average 14, 92362

1.16366 0.84692 0.17125

5. 91309




Ceramics, Tiles, Glass & Allied Products

24 SWM —0. 38109 0.10133 0.10890 0.18365 0. 59842
Chemicals and Allied Products
25 ILI -0, 18473 -0.03188 0.00643 O0.00643 B.85172
Construction
26 EEX 1.13747 0.38368 0.24423 0.10055 2. 42882
Rubber.and Allied Prndu&ts
27 SD-TIRE 0. 34212 0. 00126 0.00399 0.001 49 42, 68816
Shipbuilding % Re;air
£8 KPsI 1. 24608 0.01980 ©.00015 O, 00009 1.857244
| Trading
29 MDI 0. 82248 0.08308 0.02488 0.00721 3. 46247
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Real Estate
16 ALI-B 3, 29273 0.13430 O,087687 (¢.00624 10.84003
17 FLG 0. 50448 D.033868 O0.00035 0,00424 13.04744
18 KPPI —1.682483 —-0.031i28 O0.10273 O0,C06E50 15.80896
18 POPI 1.19080 0.077S8 0,03746 0O, 00303 9, 83479
20 RLC-B E.78080 -~0.08533 0.08835 0.00699 12.63119
21 RLTY 0.865137 0.068398 0,36717 O.08301 5, 74495
Average 0.48421 0.03568 0.11978 0.01530 11.26739
Utility
22 MER 0. 26864 0.00708 ©0.03101 0©.00165 18, 73404
Cements
23 BCI 8.21037 0.531658 0.04441 O, 05454 D.81432
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OIL SMNARE
1 BP 13.40111 i.0z2689 6.35988 0, 87450 7.87219
2 IRCG 0.313358 -0, 07367 C.12700 0.018861 6. 82392
3 CPM -0.2e882 -0.095228 0.17933 0©.02647 6. 77388
4 APMC 0.83614 0. 17587 0.053868 0.01271 4,17805
5 PETRO 1.868774 -0.06833 0.07287 0.,01376 5. 29725
5 SJO 2.78184 -0.04211 '0.B81672 0.03312 2B.67788
7 U-QOIL 1.66559 0.15342 0.062623 0.01686 3.71472
8 VUL . 79700 ©.17226 0.03890 O0.01939 2. 00634
Average 2.65711 0.15613 ©.93887 0.12567 7. 84265
MINING SHARE
i APX 0.958411 -0,10648 0.06138 0.02143 2. 86386
a2 AT -0. 58352 -0.048580 0.01021 O, 00289 3.533¢2
3 LC -1.882381 -0, 09092 0.05592 0.00481 11.83259
4 PX 12.20218 1.06646 0. 87802 0.05260 5. 22841
5 CM 3.01102 0. 10128 0.12448 0.02963 4. 20074
Average 2. 80429 0.18488 0.10540 0.02227 5. 49190

COMMERCIAL AND INDUSTRIAL SHARE

Ne  sTock Ty rM
SYMBOL
ci> 20 ced (=)
Banks
1 BPI 0. 01026 0. 01667
2 FNB C. 12361 0. 00885
3 URBAN Q. 49828 0.18051
4 SOLID 0. 02388 0. 00308
5 CHINB -0, 08565 -0. 00053
Average ©0.11807 0.04172
Communiication
| B CGLO 0.01088 ~0.01705
- PTT 6, 83162 0. 57469
8 PLDT 0.61173 0. 00883
9 MB O. 29560 0. 02394
Average 1.93745 0.14760
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10
i1
1=
i3

14
15

16
17
is
i
20
21

22

232

24

25

26

27

Investment and FinancesHolding Firms

AC
FPHC
REG
SMFI-B

Average

Food, Beverages and Tobacco Products

RFM
SMC

Average

ALI-B
FLC
KPPI
POPI
ELC-B
RLTY

Average

BCI

0. 94059
2.47419
0. 88967
0. 02402

1.00714

0. 77601
O. 46762

0. 62181

13720
02819
. OB770
. 04240
.11887
02714

|
OCO0O00QO0O0

0. 03945

0. 01836

0.34210

0. 04403
0.18578
0. 02767
0. 00787

0. 06626

0. 05824
0. 03772

0.04848

Real Estate

0. 0OBE0
~0. 001 41
~0, 00130

0. 00323
-0. 00272

0. 00267

0. 00010

Utility

0. 00023

Cement s

0. 0221 s

Ceramics, Tiles, Glass & Allied Products

ILI

EEI

SD-TIRE

-0.01888. O, 00422

Chemicals and Allied Products

—0.00770 -0.00133
Construction

0.04739 0.01474

Rubber and Allied Products

0. 01426 0. 00005
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28 KPsI

29 MDI

OIL SHARE

BP
IRC
OPM
APMC
PETRO
530
U-OIL
VUL

CNEOs W=

Average

MINING SHARE

APX
AT
LC
PX
OM

O o> ) O =

Avehage

COMMERC T AL AND

Banks
BP1
PNB
UrRBAN
SOLID
" CHINB

Gk One=

Communication
GLO

PTT

PLDT

MB

©Co3e

Shipbuilding & Repair

0.08192

0. 03427

0. 88838
0. 013086
-0.01233
©.85614
0. 07032
C,. 11466
C. 08940
0. 03321

0.21285

0. 03975
-0. 02306
=0, 06638

0. 80845

0.12546

0.11688

THE NAME OF STOCK

O. 00082
Trading

0. 00346

0. 04279
-0, 00307
=0, 00337

0. 00738
=0, 00285
~0. 00175

0. 00639

0.00718

0. 00065

—0. 00444
=0, 00191
=0. 00379
0. 04444
0. 00422

0, 00077

INDUSTRI AL SHARE

Bank of Philippines Island
FPhilippines National Bank

Urban Bank
Solid Bank
China Bank

Globe Mackey

PT&T
"PLDT

Manila Bulletin
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Investment and Finance~sHolding Firms
10 AC Ayala Corpeoration
i1 FPHC First. Holding
12 REG Republic Glass
13 SMFI-B EM Fund Inc
Food, Beverages and Tobacco Products
14 RFM RFM
15 SMC San Miquel Corp
Real Estate
15 ALI-B Ayala lLand Corp
17 FLC First Lepante Corp
i8 KPPI Kuok Propertiies
19 PCPI Philippines Orion
20 RLC-B Robinson Land
21 RLTY Phil Realty ,

Utility

22 MER Meralco

Cements

22 BCI Bacnotan Cons
Ceramics, Tiles, Glass % Allied Products
=24 SwWM Saniwares Mgf Corp
Chemical and Allied Products

25 ILI Interphil Lab
Construction

26 EEI Engineering Equipment
Rubber and Allied Products

27 SD-TIRE Sime Darby
Shipbuilding & Repair

28 KPSl Keppel Phils

Trading

29 MDI Metro Drug Inc

OIL SHARE

1 BP Basic Petrocleum

2 IRC Interport Res

3 OPM Oriental Pet

4 APMC Alcorn Petro —
5 PETRO Petrofields

5 s30 San Jose 011l

7 U-0OIL, Unien Explo

8 YUL Yulcan Ind*l & Mining
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MINING SHARE :
1 APX Apex Mining
2 AT Atlas Cons
3 LG Lepanto Cons
4 PX Philex Mining
5 oM Omico
Note: Rf 1991 = £1{.24 and (992 = 10.65
Standard Deviation = {2.29
Portfolie Beta = 0,782
Unsystematic Total Risk = 4£1.5 %
Table 4.1 also reveals that the average rate of
return of each group of portifolio differs from the other.
For Banks, for example, the average rate of return
€0.68112> is very much lower compared to Communication
(18.53248>, Investment and Finance-Helding Firms, on the
other hand, has a higher average rate of return
(24.17141> than Food, Beverages and Tobacco Product
€14.92362>. It 4is interesting to note, however, that
there is not that much difference bet,lween mining and oil;
the former has an average rate of return of 2.80429 while
the latter has 2, 85111, S —
And when we break down the portfolio according to
industry classification we find as follows:
For Banks, PNB has the highest rate of return
2.96687 and the lowest is CHINB with -1i.57566, BPI,
URBAN, and SOLID have ©0.24630, 1.19587 and 0.87254
respectivel v. —

For Communication, PTT has the highest rate of

return 63.95891 and followed by MB with 7. 09451, then
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PLDT with 2.815610 and GLO with 0.280482.

The . rates of return for Investment and
FinancersHolding Firms are high encugh, except for SMFI-B
with O.857636. The highest is that of FPHC which is
59.38058, followed by AC with 22.87651 and REG with
1415220,

For Food, Beverages and Tobacco Products, the
highest rates of return are those of RFM's 18,62430, and
EMC's 11. 22294,

ALI-B’s 3.28273, RLC-B's 2.78080 and POPI's
1.19050 are the highest for Real Estate group. The lowest
are thaﬂ of FLC's -0.60448 and KPPI's -1.62480,

For Utility; Cements; Ceramics, Tiles, OGlass &
Allied Products; Chemicals and Allied Products;
Construction; Rubber and Allied Products: Shipbuilding &
Repair and Trading, comparison could'nt be done since the
total share for each classification in this study is only
one. Neveriheless, the highest rates of return ameng
these classification are theose of BCl's 8.21037, KPSI's
1.24808 and EEI's 1.13747; and the lowest is SWM's
-0, 18473,

For 0il, {he highest rates of return include BP's
13. 40111, SJO's 2.75184, PETRO's 1.88774 and U-OIL's
1.8665859; the lcowest are OPM's -0,29882, IRC's 0.31335 and
VUL's 0, 79700,

For Mining, the highest are PX's 12.20218 and OM's
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3.01102; the lowest are AT’'s -0.55352 and LC’s —1.59231.

1.2. Market rate of return CrMJ;

The market rate of return is the weighted rate of
return of all of the securities in one periocd, the weight
of each security being given by its total market value
relative to the over—all market value of all securities,

As shown in Table 4.1, PT&T has the highest market
rate of return which is 13.79256 while the lowest is GLO
which is -0,40924. The range between the highest market
rate of return and the lowest is 13.70 to -0, 40924. FPHC
has the second highest market. rate of return which is
4.485871; the third is PX with 1.06646; while the fourth
and fifth are AC and BP with 1.086871 and 1.02689
respectively.

Other establishments with laﬁw market rates of
return are APX, OPFM, LC and IRC, with returns of
=0. 04590; -0.08528; -0,09092 and —~0.0737, respectively.

Both rate of return and market rate of return of
securities are very important factors in enabling the
invést,ors to diversify their portfolio in the stock
market. Raticnal investor will always try to invest in
the highest rate of return as well as with lower risk.
Such behavior confirms the beta risk of porifolio and
weight of asset of investments in market portfolio.

An investment with a high rate of return usually
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results in a highest beta risk. Hence, a +trade off
between return and risk, and in general, there is not
much difference between market returns of the blue chips
and those of the other shares.

A closer lock at the average marke£ rate of return,
group by group, of these portfolio, reveals that the
market. rate of return for Communication C_3.5‘48605 is a
little bit higher compared to the other groups. Even
compared to certain groups of portfolio which have

negative market rate of return, communication returns is

FinancesHolding Firms and Food, Beverages an'd Tobacco
Products the market rate of return of each group is not
so much different from the other.

The break down for Market Rate of Return is as
follows: |

For Banks, URBAN has the highest market rate of
return with 0.43321 followed by BPI with 0.39998 and PNB
with 0.21485; the lowest is CHINB with =0.01277 and then
SOLID with 0. 07386,

For Communication, PTT and MB have the highest
market rate of return with 13.792568 and O©0.57509
respectively. On the other hanrnd, GLQO and PTT have the
lowest rate with -0.40924 and 0.21202 respectively.

For Investment and FinancesHolding Firms FPHC has

the highest market rate of return with 4. 458'?1. followed

much higher. However , comparing Investiment and
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by AC with 1.08671. SMFI-B and REG have the lowest with
0.18160 and O, 66397 respectively.

The market rate of return for Food, PBeverages and
Tobacco Products is little bit lower compared to
Investment and FinancesHolding Firms. As we can see from
Table 4.1, the highest market rate of return is RFM that
of with 1.42197; and then SMC 0. 90535,

In the Real Estate group, those withllowest market
rate of return are KPPI's -0.03128 and RL(C's -0. 08533,
ALI-B's 0.1343C, FLC's 0.03388, POPI's 0.07758 and RLTY's
0. 06398 have higher rate,

MER has t.hé highest market rate of return in
| Utility though with 0.00708; BCI for Cements with
0,.53165; SWM in Ceramics, Tiles, Glass & Allied Products
with 0.10133; ILI in Chemicals and Allied Products with
=0.03188; EEl in Construction 0.35369; SD-TIRE in Rubber
and Allied Products with 0.00125; KPSI in Shipbuilding %
Repair with_ 0.019680; and MDI in Trading with 0.08308
respectively.

The highest market rate of return for 0Oil Share is
that BP’s 1.02689, There are four shares that have
negative market rate of return, they are: IRC -0.07367,
CPM -0. 09528, PETRO -0.06833 and SJO -0.04211,

For Mining group, the highest market rate ot; return
is PX’'s 1,06646; the lowest include the ~0.1064%;

~0. 04590 and —0.09002 of PX, AT and LC respectively.
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J

There are several important properties of the CAPM.
First, in equilibrium, every asset must be priced so that
its risk-adjusted required rate of return falls exactly
on the straight line of the security market line. This is

true because not all of the variance of an asset’s return

is of concern to risk-averse investors. In other’words.

investofs can diversify away all risk except the risk of

the economy  as a whole, which is inescapable

Cundiversifiable)>, Consequently, the anly risk which
investors will pay a premium to aveid is covariance risk.

Therefore, the total risk of any individual asset
can be partitioned into two parts: systematic risk C(beta
risk which is a measure of how the asset covaries with
the economy: and, unsystematic risk, which is independent
of the economy. Thus, in mathematicai precision:

Total risk = Systematic risk + unsystematic risk,

gncndivarsiable Cdiversifiable or
or unavoidabled or avoldabled

From this precision, the equation 1.22 as well as
equation 3.4, is derived.

The CAPM designates systematice risk as beta (3.

The beta of the market is 1.0. Assets with less

systematic risk (less wvolatilityd than that of the.market

would have betas of less than 1.0; more risky asseis

would have betas in excess of 1.0,

Most. of the beta in porifeolic asset in this study
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is greater than 1. The five highest beta in this study
found are: CHINB B4.78261, SJO £8. 67788, AC =20.45804,
MER 18.73404 and KPPI 15.80596. The lowest and less than
1, on the other hand are BCI 0,81432, SWM O.359842, REG
0.52387, FPHC 1.47194 and URBAN 1.50113. The range
between the highest and the lowest beta is S4.7 to 0.81.
It mean that most of the assets in market_portfollo are
risky.

The besta risk for blue chips does not, therefcré.
support hyphothesis 1, i.e., that high return has, at
the same time, a high risk, since several non blue chips
shares with low rate of réturn, like CHINA, SOLID, KPPI
and FLC have very high beta risk.

Locking at the beta risk by group, we can see that

Banking €14.01481> and Real Estate (11.26379 have the

highest beta risk. It means that investment in these

portfolic are very risky. Communicatien (35, 28857);
Investment and Finance-Holding Firms C5.29337): Food,
Beverages and Tobacco Products (5.9130Q); Oil (7. 84265
and Mining (5.489180>, likewise have relatively high beta
risk, though lower compared to the first two.

For Banks, the highest beta is CHINB's 54, 78251 and
SOLID’s 5.95569, PNB, one of blue chips, has a beta of
only 5.55171. URBAN has the lowest beta 1.50113 along
with BPI with 2.287843. PLDT in Communication has the

highest beta risk with 8.485809, followed by MB, PTT and
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GLO with 6.12167, 3.94216 and 2. 65430, respectively.

For Investment and FinancesHolding Firms the
highest beta is that of AC’s 20.45894, followed by
SMFI-B's 2.77903, FPHC's 1.41197 and REG’s 0. 52357,

From among the Food, Begverages and Tobacco Prodm;ts
group, the highest beta is that of SMC 7.53502 and RFM
4. 29110, | |

Among the Real Estate group; the highest beta is
that of KPPI's 185.80596, followed by FLC's 13, 04744,

RLC-B’'s 12.63119 and ALI-B’s 10. 84003; the lowest is that

of RLTY's B. 744085,

The highest beta risk in Utility group is that of
MER's 18.73404; in Cements group BCI's 0.81432; in
Chemicals and Allied Products; ILY; in Trading MDI; and
in Rubber and Allied Products, SD-TIRE with 2.688186.
Except for MER, all of beta risks .in these groups are
little bit lower compared to Food, Beverages and Tobacco
Products.

For 0il, the highest beta riék is SJO*s 26, 67788,
followed by BF’s 7.287219, IRC's 6.82302 and OPM's
B. 77383, On the olher hand, the VUL and U-QIL have the

lowest beta with 2.00634 and 3.71472 respectively.

1.4. Mean rate of return C:-*J = m‘j and FHJ;
The highest mean rate of return of porifolio in

this study is PT&T 6.83162, and the followed by FPHG, AC,
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APMC and RFM; with is 2.47419, 5.94069. 0.85614 and
0.77601 respectively. The lowest is ILI ~0.00770.

The mean rate of return, as such, is like "the rate
of return” in sub problem 1. The differences are taken
from average of return during 24-month period to confirm
the accurate rate of returns in sub-problem 1.

Accordingly, the highest mean rate of return is
that of Ccmmuniéation C1,93748), and followed by
Invesment and FinancersHolding Firms 1.00714. The
remaining groups are relatively lower.

For Banks group, URBAN and PNB have the highest
mean rate of return with 0.49828 and 0. 12361
respectively. The lowest are CHfNB's -0, 056565, BPFI's
0.01026 and SOLID's 0.02386. In Communication the highest
mean rate of return is PTT's 6.83162 and the lowest is
CLO's 0.01085. It 1ls intersting to noie Lhat PLDT and MB
have 0.81173 and C.29560 respectively.

In Investment and Finance-Holding Firms have FPHC
has the highest mean rate markeb of return with 2.47419.
AC, REG and SMFI-B have relatively lower mean rate of
return compared to FPHC.

As Lo the mean rate of return among shares in Food,
Beverages and Tobacco Products, RFM and SMC have the
highest with C.77601 and O, 46762, respectively,

On the other hand, among the shares in Real Estate,

FLC and KPPI have the lowest with —-0,.02519 and -0. 08770,




UNIVERSITY OF SANTO TOMAS GRADUATE SCHOOL PAGE

118

respectively., The remainihg shares are below 0, 46762 but
still positive.

MER in Utility, BCI in Cements, and EEI in
Construction, have positive market rates of return
although relatively small. This is also true with SD-TIRE
in Rubber and Allied Products, KPSI in Shipbuilding &
Repair and MDI in Trading. "SWM in Ceramics, Tiles,® Glass
and Allied Products and ILI in Chemicals and Allied
Products however, have negative market rate of returns
wﬁth -0.01588xand -0. 00770 respectively.

Among the Oil shares only OPM has -0,01233 mean
rate of return. The rehaining shares are positive, APMC
as the highest with 0.856i4, followed by BP with 0.55338
and SJO with 0.11468. But the average mean rate of return
of Oll is relatively higher than Mining. In Mining there
are two shares that have minus mean rates of return. They

are AT with -0.02306 and LC with -0.6635,

IV. 2. SUB-PROBLEM &

How are portfolio theory and CAPM utilized in the

Philippine stock market in terms of the following

variables:
2.1. Monthly rates of return ert);
2.2. Variance of the rate of return [CSEJD-or CQ?)J;

2.3. Covariance of the rate of return of security j with

L)
market rate of return CajMD;
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J
As to portfolic theory and CAPM are being utilized

in the Philippine stock market will be reflected from
several variables in problems 1 and 2 above., That is why
the computation of said variables is very crucial in this
study.

The mechanical complexi t.y of the Mar:kowi Ltz
perifelio model kept both practitibners and academicians
from adopting the concept for practical uses. Its
intuitive logic, however, spurred the creativity of a
number of people. Severai simplified wversions were
developed. The most practical wversion is the capital
asset pricing model  CCAPMD, 'I'he.-. CAPM is a logical
extension of modern portfolie theory, both intuitively
and mathematically. In addition, the CAPM jis a testable
theory.

Knowing how portfolio theory and CAPM are being
utilized in.t,he Philippine stock market and to understand
the relationship between the two consideration should be
made as far as' the process one must go through using
modern portfolio techniques to calculate the risk of a
portfolie. To do so, it is necessary to have standard
deviation of every asset's expected returns. the
correlation between the expected returns for every pair
of assets, and the amount of each asset being held.

One way to simplify the process is to correlate

Z.4. The weight of each security in market portfolioc Cw,D.
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each asset’'s expected return with thé expected returns of
weighted average or index of all the assets under
consideration. If for example, the universe of assets
consist only of 20 stocks, to calculate the portfolio
risk, what is needed is to estimate 20 standard
deviation and 20 correlation of the expected returns from
each asset with expected returns from this new C20-stockd
index -- 40 calculations in all. The Maﬁkowitz model
would bhave required 20 standard deviations and 190
correlations, a total of 210 estimates.

The beauty of this simplified process is that it
gives us the same risk rankings as the Markowitz method.
The absolute risk, the portfolio variance, would, of
course, depend upon the universe chosen. Note that both
methods are concerned only with risk and return,

The capital asset pricing mcdellactually takes this
simplification of the Markowitz method even further. The
CAPM wuses a weighted average as the benchmark for
calculating correlation, defining this benchmark as an
index of the mafket value weighted portfolio of all
possible risky investments. This market value wel ghted
portfolic or index is called the market portfolio, In
addition to défining the index as the market portfolioc,
the CAPM’'s second adaptation of the Markowitz model is
the addition of another asset te the universe of assets

under consideration. This additional asset is known as
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the risk-free asset.

2.1. Monthly rates of return ert);

In the Table 4.3 to table 4.45 whereby the monthly
rates of return for 42 securities are shown, the
existence of =zero entries. in column rj is due to the
absence of meonthly trading, _no' di vidends issued and/or no
change in prices. |

Monthly raté of return is another confirmation for
rate of return in security CrJD in sub-problem 1 and mean

Ly

rate of return Cr, = m‘j and rmD in sub-problem 2. In this

J

study, researcher find there is no contradiction among

these variables.

2.2, VYariance of the rate of return [C;ij) or Corz)];

J

The variance of the market return is the expected

squared deviation from the expectéd return. It is a

measure of variabllity. The highest wvariance of market e

return, as shown in Table 4.1, is PT&T 4.94994,
followed by URBAN 1.61249, AG 1.21470, BP O.87450 and
FPHC ©.49287. The lowest is KPSI 0.00009, followed by
CHINB 0.00055; SOLID 0.00288; AT O0.00283 and POPI
0. 00393,

Looking at each group, we find that Communication
has the highest variance with 1.25600, followed by the

Investment and FinancesHolding Firms gr cup' C0.43351>;
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UNIVERSITY OF SANTO TOMAS GRADUATE SCHOOL

PAGE

122

ri ri

0.0%361  0.00392
0.03¢48  0.0001¢
0.05048  0.00017
0.03048  0.00017
0,04932 ¢, 00004
0.06495  0.00013
0,00400  0.00342
0.03887  0.00083
0.02936  §.00081
0,03835  9.00107
0.02909  §.000¢3
0.10182  ¢,00011
0.17220  0.028063
0.06400  ©.00003
0.00246  0.00001
0.08869  0.00534
0.09092 ¢.00513
{0.21483) (0.00888)
0.08208  ¢.00627
0.19582  0.00456
0.12736  0.04514
0.15781  0.00794
{0.02385) {0.00031)
(1,00000) {0.46647)

0.24630 (0.39998)
0.01026 (0.01467)

Table

BRI
Rf rj=-rihar ra-rebar

11.24000 0.04535 0.02239
11,24500 0.02022 ©.01677
11.24000 0.02022 0.01484
11.25000 ¢€.02022 0.01484
11,24000 $.03926 0.01571
11.23000 ©.0546% 0.01680
11, 24000 (0.,00520) {.02009
11.24000 0,02863 9,01710

11,24000 Q.01710 0.01748

11,2400¢ 0.02827 0.017M4
11,24900 €.01883 0.01670
11.24000 0.07156 0.01678
1065000 0Q.16194 0,04552
10.45000 0.03374 0.01870
10.55000 {0,00780) 0.01668
§0.45000 §,07843 0.02201
1065000 6,0B046 ©.021B0
19.463000 (0.22511) 0.00779
10,65000 0.07182 0.022%
10.65000 0,18356 0.02123
1¢.65000 0.1173¢ 0,02181
10.65000 0.14733 0.024b1
14.65000 (0,03392) 0,01436

4.3

Coviri,ra

0.001¢2
0. 00034
0.00034
0.00034
Q.00064
0.00092
(0,00012)
0.00043
0.00033
0.00030
0.00031
0.00154
0, 00737
¢.00090
{0.00013)
0.00173
0.0017¢

(0,00175},

0.00165
0.003%
0.00258
0.00343
(0.00056)

10.63000 (1.01026}{0.44980) 0.43441

SUK
AVERAGE

B

0.48718
9.02009

2.2143
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rj

0.53002
0.26822
0.14781
0.17924
0.13439

ri

0.01670
0.030%0
0.01025
0.00007
0.01514

Table 4,4

PHILIPPINES NATIOHAL BANK
rf  ri-ribar ra-rmbar Cov(rj,rn Var ra

11.24000 0.40642 0.00773 0.00315 0.00006
11.24000 ©.28822 0,03090 0.0089L 0.,0009%
11.24000 Q.14781 0.0102% 0.00132 0.0001f
1.L,24000 0,17926  0.00007 0,00001 9.00009
1.24000 0.13639 0.01514 0.00206 0.00023

(0,11916)10.02421)11.24000 {0.11916){0.02421) ¢,00288 ¢.900059

0.02481
0.00230
0.03220
0.15413
0.13540
0.19654
0.10574
0,03%84
0.21161
0.20265
0,28368
0.08586

¢,00491
0.00018
0.00409
0.01641
0.01474
¢.01491
0.00447
0.00078
0.00420
0.07295
0.01273
0,00374

11.24000. 0,02661 0.00491 0,00013 0.00002
11.24000 0.00230 0.00048 0C.00000 0.00000
11.240006  0.03220 $.00409 €.00013 0.00002
1L, 24000 0.13413 0.08441 ¢€:00233 0.00027
11.24000 6.13340 0.01474 0.00200 0.00022
11.24000 0.19634 0.0H491 0.00297 1.09022
10,65000  0.10574 0.00467 0.00049 "0.00002
10.63000 0.03986 0.00078 0.00003 0,00000
10,65000 0,21161 0.00420 0.00089 0.00002
10.65000 €.20263 0.07295 0,01478 ¢.00332
10.65000 ©.28348 0.01273 0.00361 0.00014
10.65000 ©€.08686 ©.00374 0.0005¢ 9.00003

(0. 000731 (0.90002)10. 55000 {0,00075)(0¢.00002) 0.00000 ¢,00000

0.08534
0.08219
0.14394
0. 01392
0. 00000

2.96857
0.12361

¢.00198
£.00313
0.00441
4.00020
0,00000

0,21483
0,00893

10.63000 0.08334 0.00198 0.60017 0,00000

10,65000 0,08219 0.00313 0.00025 ¢.00001

10.65000 0.14594 . 0.00441 0.000564 0,00002
10.6500¢ 0.01392 0.00020 0.00080 ©.00000
10.65000 0.00000 ¢€.00000 0,00000 0,00000

SN 0.04763  0.00828
AVERAGE 0.00838  0.00034

B 3.35171
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Table 4.5

URBAK BANK

rj ri rj-ribvar re-rebar Covirj,rm Var re

0.07500 ©.00047 {0.42328}(0.18004) 0.,074621 0.0323¢
0.26661 ©.12633 {0.23147)(0.05418) 0,01253 0.00294
0,48775 0,13641 (0,01053}{0,04210) 0.00044 0.00{77
0.30329 0.00958 (0.19499)(0.17093} 0,03333 0.02922
0.17917 0.00827 {0,319111(0.17224) 0.054%5 0.92947
0.13336 0.00994 (0.34292}(0.17057) 0.05847 0.02910
0.09817 0.00013 {0,40011)(0.18037) 0.07217 ¢.03253
0.26200 0.00%64 {0.23628](0.17083) 0.04037 0.02917
0.1941¢ 0.00951 (0.3041B}(0.17090) 0,05198 ¢.0292t
0.11313 0,00041 {0.30516){0,18040) 0.06948 ©.03254
0.24392  0,00127 (0.25436)(0.17924) 0,0455% 0.03213
0.00000 0.00000 (0.47928)(0.18051) 0.08994 ©,03258
4.66168 0.03339 4.16340 (0.14592){0.61170) 0,02159
(0.79960)10.04333) (1,29388) (0.22404} 0,28988 0.0501%
0.12902 0,00177 {0,36926)(0.17674} 0.06600 0.031%3
0.08019 0.00129 {0.41809}(0.17922) 0.07493 0,032)2
(0.65024]1(0,03629} (1,14852) £0.21400) 0.248%9 0.04700
6.32706 4.10638 5.82878 3.92587 22,88304 15.41248
10.79790)(0.06562){1.29518}(0, 24013} 0.31903 0.06058
0.00000 0.00000 {0,49828)(0.18031) 0.08994 0.03258
0.23333 0.00192 (0.26493){0.17B39) 0.04732 0.03190
0.16567 0.01836 {0.33261)(0.156215) 0.05393 0.02629

0.22710 0.00046 {0.27118){0.18003) 0.04883 0.03242

0,00000 0.00000 ¢0.49828)(0.18051} 0.08994 0.03250

11.93879  4.33214 BUN  24.2056% 16.12497
0.49828 0.18051 AVERAGE 1,00857 ¢.567187

b 1.50143
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ri

0.01426
0.01624
0.25610
0.06230
0.01250
0.00000
0.01256
0.01266
0.00000
0.01282

ri

0.00294
0.0029
0, 04657
0.00073
0. 00055
0.00000

Table 4.6

SOLID BANK

ri-ribar ra-rabar Cov{ri,rz Var ra

10.00760) {0.00¢12) 0.00000 0.00000
{0.007603(0.00012} 0.00000 0,00000
0.23224 0,04359 6,01042 0.00130
0.03844 (0,00233}{0.0000%) -0,00001
{0.01136)(0.00233) 0.00003 ¢.00001
{0.02385) (0,00308) 0.00007 0,0000!

0.00069 (0.01120)¢0.00239] 0.00003 0.00001

0.00138

{0.01120) (0.00£72] 0.00002 0.0000¢

0.00000 (0.02386)(0.00308) 0.00007 0.00001

¢.00083

(0.01104) (0.00223) 0.00002 0.00000

(0.03203](0.00332){0.03391) (0.00440) ©¢.00036 0.00004
0.00000 0,00000 (9.02384)(0.00308) 0,00007 0.0000!
¢.02857 0.00028 0.0047% (0.00280}10.00001) 0.00001
0,02857 0.00028 0.0047) (0.00280)(0.00001) 0.00001
(¢.11429){0.00111}(0,13815)(0.00419} 0.00058 0,00002
0,03333 0.00064 0.00947 {0.002441(0,900002) 0.00004
0.20000 0.00385 0.17614 0.00077 0.00014 0,00000
{0,21429}(0.01258) (0.23815) (0.01566) 0.00373 0.00025

0.03774
0.03774
0,047
0.04507
0.03571
0,00000

0.57254
0,02386

0.00084
0.00064
4.00143
0.01926
0.007¢8
0.00000

0.07384
0,00308

0.01388 (0.00244]¢0.00003) 0.00001
0.01388 {0.00244)(0.00003) 0.00001
0.06103 (0.00165}{0.00010) 0.00000
0.02019 0.01618 0.00034 0,00026
0.01183 €.00398 0.00000 0.00002
(0.02386) [0.00308) 0.00007 0.0000%

SUN  0.05540 0.00238
AYERABE 0.00044 0.00011

B 3.96569
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Tabkle 4,7

CHINA BANK

rj rii ri-rjbar re-rebar Covirj,rs Yar ra

{1.00000) (0.01488)(0,93435)(0,01435) 0.01344
0.00000  0.00000 0,06563 0.00033 0.00003
0.00000 - 0.00000 0.06565% 0,0005% ¢,00003
0.00000  0.00000 0.04565 0.00053 0.00003
#.01887  0.00010 0.08452 0.00063 0.00005
0.0209%  0,00001 0.08664 0.0005% 0.00003
0.02085  0.00014 ©.08651 0.00067 0.00004
0.04312  0.0005% 0.11077 0,00112 0,00012
0.01420  0,000i5 0.07985 0.00068 0.00005
0.08%62  0.001i7 ¢.12127 0.0017¢ 0.00021
{0.02898) {0.00005) 0.03667 0.00048 0,00002
0.00000  0.00000 0.06365 €.00033 0.00003
000000 4.00000 €.08565 0.00033 0.00003
4.00000  0.00000 0.04345 0,00053 0.00003
¢.00000  0.00000 0.06365 0.00053 (,00003
0.00000  0.00000 0.08363 ¢€.00033 0.00003
0.00000  0.00000 0,06563 0.00053 90,00003
0.06324  0.00671 0.13089 0,00724 0.00095
0.0296%  0,00345 0.09334 ¢.003%8 0.00038
0.00617  0.00012 6.12182 0.00065 0,00008
0.05773  0,00543 0.12338 0,00096 0.00073
(0.96364) {0.01576)(0.89799)(0.01323) ¢.01347
0.00000 ©.00000 8.06365 0.00033 0.00003
0.00000  0.00000 0,06565 0,00033 0.00003

(1.60813) (0.01282)  5UM 0.03017
(0.06701} (0.00053) AVERRGE 0.00174

B 54749

0.00024
0,00000
0,00000
0.00000
0.00000
0.900000
0.00000
0.00000
¢.00000
0,00000
0.00000
Q.00000
¢.00080
0,020000
0.00000
0. (0000
0.00000
0.00005
0.00002
0.0000¢
0.00004
0.00023
0. 00000
0.00000

¢.00035
¢.00002
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Table 4.8

GLOBE HACERY

i M ri-ribar ra-radar Gevirj,ra var ra

1,42824 0.00036 1.81339 0.01741 0.02460 0.00030
0.09375 0.00434 ¢,08270 0.01839 0.00132 €.0003%
{0.00575) (0. 00007} {0.61658) 0.015698 {0.00028)0.00027
(0.10345}10.00062){0,11430) 0.01643 (0.0018810.00027
(0.07692} (0. 000401 {0.08777) €.01695 10.00149)0.0002%
0.04187 ¢.00007 0.03082 0.01712 4.00053 0,0002%
0.02000 0.00022 0,00915 0.01727 0.00016 0.00030
0,01307 0.00010 0,00222 9.0L713 0,00004 0.00029
(0,21290)¢0.09846){0.22373) {0.08141} 0.01822 0,00663
(0.34426) (0.16571){0.35511) (0. 14866) 0,09279 ¢,02210
{0,03000}(0.00000} (3.00085) ¢,0170F (0.00070)0.00029
0.00000 0.00000 (0.01085) 6.01703 (0,00018)0.00029
(0.31902)(0.00264){0.32987} 0.01421 (0.00449)0.,00020
(0.24324){0, 122861 (0.25409) 10, 10381) 0.02488 0.0£120
10.03571){0,01545)¢0.04656} 0.00159 (0.00007)0.00000
0.19733 0.04178 0.1866B 0.03903 0.01102 0,00349
0,09278 0.004i5 ¢.0B195 ©.02120 ¢.00174 0.00045
{0.141511(0.00870){0.15236) 0.00835 {0,0012710.00007
(0.10989) (0.04264)(0.12074}(0,02557) €,00309 0.00063
0.0000C 0.00000 {¢.01083) 0.01705 {0.00018)0.00027
0.00000 0.00000 (0.01085) 0.0£705 (0.00018)0,00029
0.00000 0.00000 (0.01085) 0.01705 (0,00018)0.00029
0.00000 0.00000 [0.0108%) 0.01705 {0.00018)0,00027
0.00000 0.00000 {0,01085) 0.01705 {0.00018}0.00029

{.26042 10.40924) SUM 0.12910 0.04919
0.04083 (0.017¢3) AVERAGE  0.00538 0.90205

B 2.62439
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ri

£.04819
3,57143
1,60952
1,40367
8.31651
4,74874
5.23370
5.04278
567059
5.54598
5.24022
0,00000
2.08570
8.36177
9.15290
9.11065
9.53730
9.84631
9.75540
10.79760
11.19580
11.29315
1140099
0,00000

)|

014303
0,77661
{.78308
0,89710
0.87934
0.76637
0.20388
0.04556
0.02492
0.04362
0.04554
0.00009

0

e
0
9
{
i
t
1
i
1
t
9

163.95891 13.79256

b.83162

0,97469

Table

PY&T-A

ri~ribar re-rgbar Cov(ri,rn

{0.703431(0, 43964} 0.36009
(2.26019) 0.20192 -0.45637
{2.22210] 0.20837 -0.456306
{2.42795) €.32241 -0.78279
{2.51511) 0.30485 -0.76623
(2.08288) 0.19168 -0.39925
{1.99792)£0.,37081) 0.39253
(1,78884)(0.52913) 0.94553
{1.16103) (0. 54777} 0.563598
{1.28364)(0.53107) 0.48276
{1.59140)(0.52915) 0.8420%
(6,B3162)(0,5746%) I.92604
1. 25408 (0.37214)-0.46670
1.33085 0,95598 1,44280
2.32128 (0.20572)-0.47753
2.27963 (0.20742)-0,47272
2.69568 0.318949 0.80854
3.0146% 0.31391 1.54929
2.92378 0.0173¢ ¢.03078
3.96098 0.70523 2.79691
4.30418 0.45324 1.97804
§.46133 0.46218 2.08204
4,56937 0.24679 1.12747
{6.83162)(0.57469) 3.92606

SuK  19.51348
AVERABE 0.81306

B 3.94216

4.9

Yar ra

0.21127
8.04077
0.04343
0.10395
0.09281
6.03674
0,13750
0.27998
0.30004
0,28203
0,28000
0.33027
Q.13849
0.713%0
9,04232
0.04302
0.10143
0.25410
¢.00030
0,49734
0.20543
0,2134¢
0.06071
0.33027

£.949%
0.20625
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Table 4.10

PLOT-E0K

Tj r ri-ribar ra-rmbar Covirj,rz Var ra

0.22473 0.00398 0.10741 (0.002B5)(0.00031} 0.00001
0.13844  0.00702 0.02110 {0.00181)(0.00004} 0.00000
0.17422 0.0[0979 0.05688 €.00216 0.,00012 9.00000
0.14984 C,01489 0.03250 0.00606 0.00020 0.00004
0.02454 0.00275 {0.09270){0.00508) 0.00054 0,00004
{0.07193){0,00734) (0, 18929) (0.015657) 0.00306 0.00024
007990 0,00625 (0.03744){0.00258) 0.00010 0.00001
(0.00945){0.00093) (0.12679){0,00976) 0.0012% 0,00¢10
0.12353 0.00927 0.00729 0.00043 (,00000 0.00000
0.19469 0,0232% 0.07735 0.01442 0.00112 0.000Z¢
0.11310 0.01157 (0.00224) 0.00274 {0.00001) 0.00001
0.00000 0,00000 (9,11734}{0.00883) 0.00104 0.00008
0.11047  0.01143 (0.00687) 0.00250 (0.00002) 0.00001
0.15348 0.013357 0.035614 0.00452 0.000L6 0.00002
0.19673 0.01540 0.0793% 0.00657 0.00052 0,00004
0.38491 0,0206Z 0©.,26757 0.01279 0.00342 (,000%4
0.43734 0,02282 0,02000 0.01399 0.00028 ¢€.00020
0.11873 0.02008 0.0014%1 Q.01125 0.00002 0,00013
0.10471  0.00000 (0.01263){0.00BE3) 0.000f1 0,00008
0.09378 0.0072% (0,02336)(0.00138} 0,00004 0.,00000
0.18339  0.00676 0.06605 (0.00207){0.00014) 0.00000
0.10453  0.00700 (0.01281)(0.001B3} 0.00002 0.00000
0,08299 0.00262 (0.03435)¢0.00621) 0,00021 0,00004
0,00000 ¢.00000 {0.11734)(0.00883) 0.40104 0,00008

2,160 0.21202 SUM © 0.03275 0,00158
0.11734 0.00883 AVERAGE 0.0005% 0.00004

B 8.45809
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Table 4.11

KANILA BULLETIN

ri ri rj-ribar ra-rabar Coviri,rm var ra

0.78222 0.00864 0,48562 {0.01532)(0,00746) 0.00023
0.52438 0.00199 0.22878 {0.02197}{0.00503) 0.00048
0.564358 ¢€,00728 0.34798 (0.015468){0.00511) 0.00922
0.73698 0.10377 0,44133 0.07981 0.03523 {.00637
0.45614 0.04245 0.16054 0,00850¢ 0.00297 0.00034
0.45287 0,04730 0.15727 0.02331 0,00367 0,00058
0.41571 0.01846 0.12011 {0.00750}{0.00090) 0.0000&
0.,59289 0.08930 0,2972% 0.04534 0.01943 0.00427
0.45041 0.05229 0.13481 0.07833 0.0043% (.00080
0.08360 0.0730& 0.28800 ©.04910 0.01414 0.002%1
0.57875 0.05675 0,28335 0,03479 0,00986 0.00121
0.00000 0.00000 {0.29540){0,02396) 0.00708 0.00057
0,04378  0.00393 {0.24989)(0.02003) 0.00500 0.00040
{0.20231){0.01023)10,49791)10.0341%) ¢.01702 0.00i17
0.00000 0.00000 (0.295560){0.02396) 0.00708 0.00037
0.03932  0.00117 (0.23628){0.02279) 0.00338 0.000%2
0.08596 0,00223 (0.20864)(0,02171) ¢.0045% 0.00047
0.20870 0.04093 (0.08690] 0.01697 (0.00147) 0.00029
0.43736 0.02246 0.16176 {0,00150){0.00024) 0.00000
0.03933 0.01038 (0.296271(0.01338) 0.00348 0.00018
0.02837 0.00242 (0.267031(0.02154) 0.00573 0.00044
(0.08824) (0,06209) {0.38384) {0,02605) 0.01000 ¢.00048

0.24138  0,00038 {0,09422)(0,02338) 0.00127 ¢.00055 | S

0.00000 0.0000D (0.29540)(0,023%6) 0.00708 0.00057

7.0M51 0,57509 0.14316  0,0233¢
0.29560 ©.023% 0.005% 0,00097

B b6.12167
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rj

0. 56577
q.20818
0.01560
0.08509
(0.09076)
{0.06787)
(0.11472)
(0.04345)
9,08661
0.02636
0.05582
0.00000
0,00000
{0.11447)
0.07714
0.09860
0.05792
{0.11939)
0.20034
(0.956734)
23.0093¢
(007534
(0.09747)
- 0.00000

22,5758
0,94069

Table 4,12

AYALA CORPORATION A

ril rj (Mean)rj-ribar ro-rmbar Covirj,ra

0.01090 0.04224 {0.57452)(0,03313) 6.01905
0.03223 {0.04081)(0,73251){0.01180} 0.G0864
0.00139 {0.04081)(0.92509}(0.04264) 0.03944
0.00717 (0.04081) (0.67360) (0.03686) 0.03227
(00120430, 04081 (1.03143) (0. 03617} 0,007%
(0.00822}{0.04081) (1.00855) (6.03225) 0.05269
{0.00671) (0.04081) (1,05544) (0.03074) 90,05335
(0,00294)(0.050813{0,98415)(0,04637) 0.04583
0.00635 {0.04081)(0.85408){0.03768) 0,03218
0.00228 (0.0408L){0.71413)(0,04173} 0.0386
0.00294 (0.04081)(0.80487){0.04109) 0.03635
0.00000 {0.04081)(0.94049)(0.04403) 0.04142
0.00000 1.83710 {0,940691(0,04403) §.04142
{0,01375) 1.75604 {1,03534)(0.05978) 0.06309
0.00343 1.75604 (0.86295)(0.04060} 0.03503
0.0074% 1.75604 10.8420%)0.035634) 0.03077
0,00873 1.75604 {0.88277){0.03330) 0.0311¢4
{0.02583) 1.75404 {1,06008) (006788} 0.07408
0.01832 1.75604 {0.74035){C.02571) 0.00%)4
(0.08210) 1.73604 {1.90803)(0.12613) €.24066
L1871 1,73604 22.06861 1.07468 23,7L6k8
(0.00373) 1.75604 (1,001603){0,04776) ©0.04853
{0.00028) 1.73604 {1.03814](0.05024) 0,0521%
0.00000 1.75604 {0,94069){0.04403) 0.04142

1.05671 SUK 24,45156
0.08403 AVERAGE 1,03548

B 20.4589%
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ri

3.53820
4.29660
3. 38800
3.21899
2.92342
2.56407
2.5697%
2.78208
2.98967
2.4821t
2.63073
0. 00000
2,93497
2.7376%
3.8088t
3.672824
2.63334
1.44250
1.70382
1.41921
1.63632
1.04473
1,20813
0.00000

59.38639
2.4741¢

i

0.,133046
0.25938
0.28944
0.12252
0.25697
0.35086
0.23110
0.16547
0.17738
0.55997
0.236bb
€¢.00060
¢.02564
0.02392
0.03242
0.05069
0.45697
0,35740
0.12494
0.17378
0.20034
0.14721
0.0424¢
0.00000

4.43871
0.18578

Table 4,13

FIRST HOLDING A

ri-rjbar ra-rabar Cov(rj,ra Yar ra

306401 {0.03272}{0.10025) 0,00£07
1.82241 0.07360 0.13414 0.00542
0.9138L G.10346 0.09472 ,01074
0.74490 {0,06326){0.04712} §.00400
0.43123 0.07119 0.03212 0.00507
{0.110£2) 0.14508 (0.01818) 0,02725
0,07557 ¢.04332 0.00433 ¢.00203
0.3078% {0.020311(0.00623} 0.00041
0.31348 (0.00820}(0.00422) 0,00007
0.00792 0.37419 0.00294 §,14002
0.15654 §.070B8 0.01110 0.00502
(2.47419} (0.18578) 0.45966 0,03451
0.36078 (0,16014)(0.07379) 0.02544
0.26330 (0.16185){0.04265) 0.02620
1.33862 {0.153356)(0.20467) 0,02352
1.15405 (0,13309){0.15590) 0.01825
0.13935 ¢.271419 0,04321 6.073%4
(1.03149) 0.17142 (0.17705) €¢.02945
(0.770371(0.06087) 0.0458% 0.00371
{1.03498)¢0.01200) 0.012466 0.0001%
{0.83787) 0.01438 (0.01222} 0.00021
(1.43246)(0,03857} 0.03527 0.0014%
{1,26604)(0.14330) 0.18153 Q.02056
(2.47419}{0. 1B578) 0.93%46 0,03451

SUM 0.49592 0.49287
AYERAGE 0.02900 ¢.02054

B 1.41197




UNIVERSITY OF SANTO TOMAS GRADUATE SCROOL

PAGE

133

Table 4.14

REPUBLIC GLASS A

rj rH  ri-rjbar ra-rabar Covirj,ra YAr ro

0.87607 0.01494 0.28642 {0.01273){0.00343) 0.00016
0.51421 0.00841 (0,07546){0.01926} 0.00143 0,00037
0.67849 0,07864 0.08382 0.05097 0.00455 0.00240
0.42831 0.03827 {0.14116) 0.61060 (0.00171) 0.00011
0.51171 0.04868 (0,07796) 0.02121 {0.00163) 0.00043
0,03566 0.01372 (0.53401){0.01393) 0.00743 9.00019
0.98185 0.01742 {0,00782)(0,01025) 0.00008 0.00014
0.93663 0.02082 £0.03302}{0.006853) 0.00036 0.00005
0,934665 0.03190 (0.03302) 0.02423 (0.00128) 9.00059
0.49379 ¢.04930 {0,09588) 0,02163 (0.00207) 0.00047
0,33083 0,08076 {0.03884) 0.05329 {0,00314) 0,00284
0,00000 0.00000 (0.38967){0.02747) 0.01632 0.00077
0.45943 0.01693 (0.13024)(0.01074) 0.00140 0.00012
0.75131 0.02254 0.16164 {0.00513){0.00083) 0.00003
0.77131 0.07265 0.181864 0.04498 0.00817 ©,00202
0.39540 0.00489 (0.19427)(0.02278) 0.00443 0.00052
1.13969 0,01680 0.57002 {0.01087}(0.00619) 0.00012
£.04473 0.00507 0,45506 (0,02260)(0,01629) 0,00051
1.01564 0.03008 0.42697 0.00241 0.00103 9.00001
0.21179 0.05721 (0.37788) 0,02954 (0.01114) 0.00087
0.00000 0.00000 (0,589467)(0.02767) 0.01632 0.00077
1.,39132 0.01317 (.BO143 {0.91450){0.01162) 0.00021
1.20613 0.00135 ¢.61a46 (0.026321(0.01622) ©.00049
0.00000 0.00000 (0,58947)(0.02747) 0.81632 0.00077

14,15226 ¢.66357 SUN  0,00802 0,01533
0.58967 0.02767 AVERAGE 0.00033 ' 0.00044

B 0,32357
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Table 4.15

S8 FLND INC B

rj i rj-ribar ra-rabar Coviri,re Var re

0.29008 0.09109 0,27306 0.08382 0.02289 0.00697
0.08191 0.05767 0.0608% 0.63012 0.00305 0.00251
0.01770  9,00023 (0.00632){0.00734) 0,00005 0.00005
0.00000 0.00000 (0.02402}(0.00757) 0,00018 0.00006
0.00000 ©0.00000 {0.02402}(0.00757) ¢.00018 0.00004
0.02000 0.00001 (9.00402)(0.00738) 0.00003 .00006
0,00000 ©.00000 (0.02402)(0.00757) 0.00018 0,00004
0.0000¢  0.00000 (0.02402]{0.00757) 0.00018 0.00004
0.00000 0,00000 {0.02402}(0,00757) 0.00018 0,00004
0.02300 0.0000F 0.,00098 (0.00735]{0.00004) 0.00006
4.00000 0,00000 (0.024021{0.00757} 0.0008 0,00008
.00000 0.00000 (0,02402){0.00757} 0.000(8 0.00004
0.090L1 0.02108 0.06609 0.01401 0.00093 0,00020
0.00000 0.00000 {0.02402}(¢,00757) £.00018 0,00008
0.00060 0.00000 (0.02402)(0.007571 0.00018 0.0000&
0.00000 0.00000 (0.02402){0.00757) 0.00018 0.00004
0.00000 0.00000 {0.02402){0.00757) 0.00018 0.00004
0.00000 0.00000 {0.02402)(0.00737) 0.00018 0.00004
(0.00722}(0,00044)10.03124}(0.00801) 0.00025 0.00004
{0,061641{0.00869) (008546 (0.01626) 0.00137 0.00024
0.03933 @.01854 0.0155% 0.08097 ¢€.00017 0.00012
0.03324 0.0004%F 0,02922 (0.007§2){0.00021) 0.00005
G.01667 0.00113 (0.007351(0.00442) 0,00005 0.00004
0.00000 0.00000 (0.02402)(0.00757) 0.00018 ¢.00005

0.37636 0.181460 UK 0.03095 0.01114
0.02402 0,00757 AVERAGE 0.0042% 0,00046

B 277303
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Table 4.156

RFH

rj rf  ri-rjbar re-rebar Cov(ri,re Var ro

1.23998  0.0097¢ 0.46397 (0.04953100.02299) 0.00244
1.23999 0.00970 0.46397 (0.04953}(0.0229%) 0.00244
1.23998  0.01042 0.46397 {0.04883)10.02266} 0.00238

1,33229 0.23689 0.53628 0.19744 0.10995
1,56703 0,27261 0.33102 0.21336 0.07043

0,03906
0,04352

1.16810 0.02619 0,39209 (0.03305)10.01294) 0,00109
0,72122 0.18631 (0.0347%) 0.12726 {0.006%7} 0.01420

1.89137 6,31226 1.,11536 €.25501 0.28220
2,62518 0.28708 1.84917 0.22783 0.42129

0.06502
0.03191

2.83226 0.02861 2.07625 {0,03064)(0.06362) 0.00094
5.23996 0.00000 2.36393 {0.05925){0.14397) 0.00331

0.00000 ¢.00000 {0.7746011(0.05925) ¢,04578
0,06000 0.01145 (0,716011{0.04780) 0.03423
(0,12641)1{0,00124)£0,90242){0.06049) €.05439
0.038%5  ©¢.00150 (0.73706)(0,05773) 0.04257
(0.11492)(0,01308) (0.89093H9,07233) 0.06444
0.0426% 0.00000 €0.73332)(0.05923) 0.04345
(0.03296}{0,00062) (¢.80897) (0.05987) 0,04844
0.02336  0,00276 (0.75255) (0.03449) 0.04231
0.00415 0.00008 £0,77186)¢0.05917} 0.04567
{0.01472}{0,00139)(0,79073) 0. 06054} 0,04795
0.190038 0.02342 {0.47343)(0.03383) 0,02420
{0.01348) (0,00087) (0.789571{0.06012} 0.04748
0.00000 0.00000 (0,775601)({0.05925) 0,04598

18.62430 1.42897 SUK  1.17335
0.77601 9.05925 AVERRGE  0.04869

B 4.29116

0.00351
0.00228
4.00364
0.00334
0.00523
0.00351
0.00358
0.00319
0.00356
0,0036B
0.00129
$.00351
0.00331

0.27343
- 0.0113¢
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Table 4.17

SAK WIGUEL CORP A

rj ril  rj-rjbar re-rebar Coviri,rs Var ra

0.47360 0,00922 0.00598 (0.02850}¢0.00017) 0.00081
0.13370 0.01145 (0,33392}{0.02627) 0.00877 0.00069
0.17921 0,01296 10,288411(0.02476) 0.00714 0.0008)
(0.08000)(0.01132}{0,53762}{0.04904) 0.02685 0.00240
0.14548 0.00385 (0.32114)(0.03387) 0.01088 0.00115
10.00332){C.00030){0.47094)(0,03802) 0.01791 0.00£43
{0.049791(0.003141 (0. 31741 ) {0.04086) 0.02114 0.00167
{0.42252){0.01893)(0.89014){0.03465} 0.05043 0.00321
0.893760 Q.04406 0.38998 0.00634 ¢,00247 0.00004
0.096%4 0,02387 (0.37068)(0.01185) 0.00437 9,00014
0.00483 C.00083 (9.45278)(0.03729) 0.01726 0.00139
0.00000 0.00000 [0.467621¢0.03772) 0.01764 0.00142
1,04197 0.21435 0.97435 0.17683 0.10136 0,03127
1.03267 0.13840 0.56503 0.10038 0.05672 ¢.01008
L.29403 0.0763% 0.82641 0.05887 0.04863 0.00347
L.08061 0.07200 0.61299 0.03428 0.02101 0,00117
0.28650 0.00142 {0.17912)(0,03530) 0.00650 ¢.00432
0.00000 0.00000 {0.456762)(0.03772] 0.01768 0.00142
- 1.00636 0.06514 0.53874 0,02742 0.01477 0.00075
0.99639 0.08487 0.32877 ¢.04715 0,02493 0.00222
1,05145 0,04310 0.38383 0.00539 0.00314 0.00003
1.04486 0,04942 0.07724 0.DU170 0.00676 0.00014

1.04936 0.08401 0.58174 0,0202% 0.01446 0.00080 e

0.00000 0.00000 (0.467567){0,03772) 0.01744 0,00442

11.2229% 40,9055 SUH  0.52050 0.06908
0.46762 0.03772 AYERABE 0.02167 0.00288

B 1,33502
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ri

0,001B5
¢.00185
0.00486
0.00185
0.001856
0.001856
{0,13905)
2.00000
(0.03033}
0.07491
0.01413
4.00000
0.34611
£9.06272)
¢.00400
00000
0.29135
{0.00457)
0.2614%
0.19%89
0,05630
0.20857
0.12852
0.00009

3,29273
0.137%

Table 4.18

AYALA LAND INC B

rf - ri (Hean)ri-rjbar ra-rabar Coviri,rz Yar ra

0.00025 0.16090 (0.13534)(0.00535} 0.00072
0.00025 0,15090 {0.15534)(0.00533) 0.00072
¢,00025 0.156090 {0.13534)((.00533) 0.00072
0,00025 ©.156090 {0.13534)(0.00533) 0.00072
0.00025 0,1509¢ (0,13534)(0,00533] 0.00072
0.00020 0.14090 (0.13334}{¢.00533) 0.00072
{0.01871) 0.156090 {0.27626){0.02451) 0.00677
0,01977 0.14090 £.86280 90.01417 4.02439
{0.00035) 0.16090 {0.E6753)(0,00596) 0.04100
0.00056 (,16090 {0.06229)(0.00504) 0,00031
0.00014 0.1A0%0 {0.12307){0.00545) 0,00047
0,00000 0.16090 (0,13720)10.00360) 0.00077
0.06030 0.11389 0.20891 0.05870 ¢.01143
{0.00234) 0,16278 (0.19992}{%.00794) 0,00159
0.00000 0,15278 (0.13720}{0. 005380} 0.00077
0.00000 0,15279 {0.13720)(0.00540) 0.00077
0.03821 0.165278 0.15415 0.03261 0.00303
(0,01595) 0.16278 (0.19177)(0.02155) 0.00413
0.01690 0.16278 0.12429 0.01138 90,0014
0.02304 0.16278 0.0326% 0.01744 0.00092
0.00000 0.16278 (0,08090)(0,00560) 0.00045
¢.00728 0.16278 9.07137 0.00148 90,00012
0.00407 0.15278 {0.01148){0.00153] 0.00007

0.00000 0.16278 {0.13720){0.00560) ¢.00077
0.13430 S04 0.06747
0. 00540 "AVERASE 0.00282

B 10,84003

¢.00003
0.00003
0.00003
0.00003
0.00003
.00003
0. 00068
0.0002¢
0.00004
0.00003
0.00003
0.00003
0.00299
0.08006
06,00003
¢.00003
0.00106
000085
0.00013
0.00030
0.00003
0.00000
0. 00000
0.00003

0.00624

4.00024
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Table 4.19

FIRGT LEPANTO CORP A

rj rh ri-ribar ro-rabar Cov{rj,ra var ra

0.04306 0.00481 0,06825 0,00822 0,00042 0.00004
{0.11163)10,03072) (0.08644){0,02931) 0,00253 0.00084
{0.07447){0.00395)(0.049281{0,00254} 0.00003 ¢.00001
0.02339 0.00233 0.04858 0,00374 0.000I8 0.00001
{0.01744)10.00040) 0.00773 0.00101 0,00001 0.00000
0.04217 0.00008 0.06736 0.00149 0.00010 0.00000
0.10588 0.00196 0.13107 0.00337 0.00044 0,00001
0.01081 0.,00027 90.03500 0.00170 0,00005 0.00000
[0,01630)(0.00112} 0,00889 0.00029 0.00000 0.00009
0.01685 ©.,00270 0.0204 0.00411 0.00017 0.00002
0.03933 0.00530 0.06452 0.00770 €,00050 0,00006
0.00000 0.00000 0.02519 0.00141 0.00004 0.00000
0.0000¢ 0.00000 0,02519 0.00441 0,00004 0.00000
0.21547 0,00042 0.24066 0.00183 0,00044 0.00000
0.01382 0.00295 ©.03901 0.00436 0.00017 0,00002
001382 0.00295 0.03901 0.00436 0.00057 0.00002
0.14747 0.03§98 0,17266 0.03289 0.00548 0.00108
{0.798780)(0.04704)10.96261) (0.04563) 0.04394 0,00208
0.00000 .00000 0.02519 0.00141 90.000045 0,00000
(0.03043)(0.00247} (0. 00524) {0,00125) 0,00001 0.00000
{0.06818)(0,00440}(0.042991{0.00292) 0.00013 0.00001
0.01483 ¢.0000% ©.04004 0.0015¢ 0,00006 0.00000
0.01483 0.00009 0.03004 0.00150 0,00006 0.00000
0.00000 0.00000 €.0251% 0.00141 0.00004 0.00000

{0,50448)(0.03386) SU 0.05535 0.00424
(0.02319)10.,00141) AVERAGE  0.00231 ¢,00018

B 13.04734
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Table 4.20

KUBK FROPERTIES A

rj et ri-rjbar ra-rabar Coviri,rs var ra

0.43137 0.02285 0,49907 0.02415 0,01203 ¢.00058
0.14384 0.03836 0.21154 0.03946 0.00839 0.00157
(0.05369}(0.00084) 0.01381 (0.00454)(0,00006) 0,00002
(0.01266)(0,00110) 0,05504 0.00020 0.00001 0.00004
(0,12179110.00894) (0.05409) 000764} 0.00041 0.00006
{0.08759)¢0.00315)(0.01989}{0.00185) ¢.00004 Q.00000
(0.00800)(0.00044) 0.03970 0.00085 0.00005 0.00000
(0.0080&)(0.00043} 0.03964 0,00087 0.00005 0.00600
0.06504 (.00425 0.13274 ¢.00553 0.00074 0.00003
0.03053 ©€.00233 0.09823 0.00363 0.00036 0.00001
{0,02963}(0,00320) 0.03807 (0.00190)(0,00007) 0.00000
0.00000 0.00000 0,056770 0,00130 ¢.90009 0.00000
0.00000 ©€.00000 0.0677¢ 0.00130 0,0000% 0.00000
0.00000 0.00000 0.04770 0.00130 ¢€.00007 0.00000
0.00000 0.00000 0.06770 0.00130 0,00009 0.00000
0.00000 0.00000 (.04770 Q.00130 0,00009 0.00000
0.10180 0.02334 0.14950 0.02464 ©€.00418 0.00061
{0.06322)(0.01374) 0.00248 (0.01245)(0,00003) 0,00014
{0.01163}110.00048) 0.05607 0.00082 0,00005 ¢.00000
(1.00000)10.04777)(0.93230) {0.04447) 0.04332 0.00215
0,00000 0.00000 0.06770 0,00130 0.0000% 0.00000
{0.97970) (0. 03703) (0.91201)(0.03573) 0.03238 ¢.00128
0.01923}{0.00026) 0.04847 0.00104 0.00005 0,00000
0,00000 0.0000¢ 0.06770 0,00130 0.00009 0,00000

(1.62483}(0.03128) ©0.10273  0.00656
(0.06770)(0.00130} G.00428 0.00027

8 15.80597
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Table 4.21

FHIL GRION 4

rj rM rj-ribar ro-rabar Covirj,ra var ra

0.43293 0.0033¢ ©,38333 0.00007 0.00003 ¢.00000
0.24233 0.03267 0,19295 0,029a4 0.00572 0.00088
0.26027 0.03281 0.21067 0,02958 0.00623 0,00088
(0.01087§{0,00252}{0,06047} (0.00573) 0.00035 0.00003
{0.05495) {0.00774) (0. 10433} (0.01097) §.00115 0.000£2
{0.10385}1{0.00760) (0.15428)10,01083) 0,00167 0.00012
{0.11688)(0,00804] (0.16448){0.01127) 0.00188 0.00013
£0.03676)(0.00373)(0.08635)(0.00696) 0.00040 0.00003
{0.02290}{0.00069) £0.07250){0.00392) 0.00028 0.00002
0.03125 0,00086 (0.01835)(0.00257] 6.00005 ¢.00001
0.0%091  0,00243 0.04131 {0.00078)(0.00003} 0.00000
0.00000 0.00000 {0.04960)(0.00323) 0.00014 0.00001
0.03846  0.00363 {(0,01114) 0,00042 {0.00000} 0,00000
{0,09536)(0,00267)10.10316}(0.00590) 0,00042 0.00003
0,03882 Q.00110 0.00922 (0.00213)(%.00002) 0.00000
0.1049% 0.00568 0,05534 0.00335 0,0001% 0.00001
0.15201 0.03581 0.11241 0,033(8 0.00373 0.00110
0.01923  0.0070¢ (0.03037) 0.00377 {0.00011) 0.00001
10,02830) (0.00307)(0.07790) (0.008630) 0,00049 0.00004
(0.49029)10.01776) {€,53989){0.02099) 0.01133 0.00044
0.80000 0.00399 0€.75040 0,00276 0.00207 9,00001
(0.026461(0.00038) (0,07605) (0.00381) 0.00029 ©,00001
{0,10326110,00093){0.15286) {0.00418) 0.00064 0,00002
0.00000 0.00000 {0.04%603(0.00323) 0.00014 0.0000%

119050 10,0778 UM 0.03744 0,00393
0.04960 0.00323 AVERAGE (0.00136 0.00014

3 9.53479
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Table 4,22

ROBINSOR'S LAND B

ri ri ri-rjbar ra-radar foviri,ra Var re

031164 0.02399 0,19577 0.02571 0.00523 0.00071
0.06767 0,01096 {0,04820) 0.01348 (0.00046) 0.00019
(0,11268](0,02£38) [0.22R55){0.01886) 0.00426 ¢.00033
[0.11111)(0.01068){0.22698) (10,0079} 0.00181 -0,00008
(0.08214)¢0.007291{0.19801) (0,00457) 0,0009¢ 0.00002
{0.09339)(0.00354)10,20926){0,00082) 0.00017 0.00000
{0.04721)(0.00020) {0, 16308) 0.00252 {0.00041} 0.0000¢
(0. 18018)(0,00921) (0.29605) {0,00549) 0.00192 0.00004
0.0933F  ©0.00085 (9.02244) 0,00357 {{.00008) 0.00001
0.08050 0.00309 {0.03547} 0,00581 {0,00021) ¢,00003
(0.0279£1 (0. 00613} (0.14370]40.00341) 0,00049 0,00061
0,06000 0,00000 (6.11587) 6.00272 {0.90032) 0.00001
0.1785% 0.03323 0,05572 0.03593 0.00200 0,00129
(0.11024){0. 01678} (6.22511)(0.01406) 0.003(8 0,00020
0.13274 Q.00373 0.01487 0.00845 000000 0.00003
0.07031 0.00428 (0.08336) 9.00700 (0.00032) 0.00005
0.10949 0,0{168 {0.0038) 0.01440 {{.00009) 0.00021
{0.03888) {0.02113) €0.20455) {0.01841) 0.00395 0.90034
6.08029 0.00420 {0.03358) 0.006%2 {0,00025) 0.00005
(0.77027}(0,060533(0.88614)10.05781) 0.03123 0.00334
3,35108 0.00196 3.32531 0.00%68 0.01557 0.00002
{9.05960)10.00382) (0. £7547](0.00110) 0.00019 ¢.00000
(0,08451110.00252}(0.20038) 0.000L¢ (0.00002) 0.00000

0,00000 0,00000 {0.11587) 0.00272 {0.00032) 0.00001

2.78680 (0.06533) SUM  0.088353 0.006%9
0.11587 (0.00272} AVERAGE  0.00368 0,00029

B 12463119
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Table 4.23

PHIL REALTY A

ri th  ri-ribar ra-rshar Covirji,rn Var ra

0.15439 0.00042 0.12741 (0,00225)(0.00029) 0.00001
0.16335 0,00126 ©.13821 {0.00141){0.00020) 0.90000
{0.12142)(C,00123){0.14874){0.00390) 0.00058- 0,00002
{0.01338110.00003} {0.042521(0.00270} 0,00011 0.00001
{0.03904) (0:00018}(0,06620}{0.00285) 0.00019 0,00001
{0.14634)(0.09864)10.17349)(0.10131} 0.01758 6.01024
(0.10000] {0.00003) (0,12714)(0.00272} 0.00035 ¢.00001
{0.08795)(0,00001){0.14709)(0.00268) 0.00031 0.00001
0.05814 0.00002 0.03100 (0,00265){0.00008} 0.00001
{0,09890) (0.02935){0.12604}{0,03202) 0.00404 0.00403
(0.03049) {0.00003) (0.05763){0,00270) 0.00016 0.0000)
0.00000  0.00000 (0.0Z714){0.00247) 0.00007 0.00001
(0.10326}1{0.00839)(0.13040) (0.00405) 0,00053 9.00002
(0.090913(0.00£18) (0,11805)(0.00385) 0.00043 0.00001
{0.09333}(0.00045) (0.120471(0.00312) 0.00038 0.0000)
0.16176 £.00099 0.13462 (0.00168)(0.00023) 0.00000
0,29747  0.00201 0.27033 (0.00064)(0.00018) ¢.00000
0.040000  0.00000 (0.02714){0.00267) §.00007 0.00001
0.00488 0.00031 {0.02226}(0.00236) 0.00005 0.00001
142718 0.22781 1.40004 0.2251%F 0.31520 0.05049
{0.62400) (0, 037331 (0.63614}(0,04220) 0.02748 6,00178
{0.10638) {0, 00109} (0,13352) {0.00367) 0.00049 0.00001
0.04867 0.00424 0.01453 0,00157 0.00002 9.0000¢
0.00000 0.00000 {0,02714)(0,00267) 0.00007 0.00001

0,85137 (08398 SUM  0.36717 10.06391
0.02714  0.00247 AVERAGE 0.0453¢ 0,00266

B 3. 744453
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Table 4.724

HERALCD &

ri ré  ri-ribar ra-rebar Coviri,rm Var re

(0.016343{0,01064)10.93£70)({0.01093) 0,00035 0.00012
{0.00997)10.00021) (0,02933}(0.00050) 0.0000% 0.00000
0.10738 0.00228 0,09202 0,00199 0.00018 0.00000
(0.32467)(0.00984) (0.34003) (0.01013) 0.00345 0.00010
0.47178 0.02443 0.45642 0.02319 0.01104 ¢.0005%
(0.03963)(0.00231) (0034993 (90,0020} 0.00014 0.00001
0.03175 0.00076 0.0183% 0,00047 0.00001 0.00000
(0,00308) {0.00045)¢0.01844){0.00044) 0.00001 0,00000
0.06790 0,00200 0.03234 ¢,00171 0.00009 0.00000
(0,05202}{0.00183) (0.06738} (0.00252) 0.00014 0.00000
{0.04878) {0.00100){0.06414) (0.00129) 0.00008 0.00000
0.00000 0.00000 (0.01336)¢0,00029) 0.00000 0.00000
(0.01634)70.01064)(0.03170){0.0£093} 0.00035 0.00012
(9.00997](0,00021)(9,02533) {0,00050} 0.00001 0,00000
0.10738 0.00228 0,09202 0.00199 0.00018 (.00000
(0.32467)(0.00984) (0.34003) (0,01013) 0.00345 ¢.00010
0.47178 0.02448 0,45442 0.02419 0.01104 0.00059
{0,03963)(0.00231}10.05499}(0.00260) 0.00014 0.00008
0.03170 0.00076 0.0163% 0.00047 9.00001 0.00000
(0.00308)(0.00015]{0.01844)(0,00044) 0.0000¢ 0.,00000
0.067%0 €,00200 0.03254 0.00171 0.00009 0,00000
{0.03202}(0.00183) {0.06738){0.00212) 0.00014 0.00000
{0.04878}(0,00100) (0. 06414} (0,00129) 0.00008 0,00000

0.00000 0.00000 [0,01536}(0.00029) 0,00000 ¢.00000

0.36864 0.00708 SUK  0.0310f 6.00146
0.01536 ©,00029 AVERAGE 0.00129 0.00007
B 18.73404
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Table 4,25

BACNOTAN CINS

ri ri  ri-rjbar ra-rabar Cov(rj,ra Yar ra

6.23582  0.00063 (0.10628){0.02152) 0.00229 ¢.0003¢4
0.34159  0.00117 {0.00051)(0.02098) 0,00001 0.00044
0.34570  9.01131 0.00160 (0.01084)(0.00002) 0.00012
0.3425¢  0.00511 0,00040 (0.01704)(0.00001) 0.00029
0.43017  0,00161 0.08BO7 {0.02054)(0.0018L) 0.00042
{0.02882) {0,00758)(0.37092){0,02963) 0.0109F 0.00088
0.10933  (.04387 (0.23257} 0.02172 (9.00505) 0.00047
0.17337  6.00763 (0.14873}10.01452) 000245 0.0002!
0.72274  0.0153%4 (0,11936}(0.00621) 0,00074 0,00004
(C,00288) {0.00023)(0.34498)(0.02238) 0.00772 0.00050
0.17318  0,01286 (0,16672)(0.00929) 0.0015% 0.00009
0.00000  0.00000 {0.34210)(0.02213) 0.00758 0.0004¢
0.63576  0.02654 0.29366 0.00437 0.00129 (.00002
0.38399  0.0087% 0.24389 {0.01316)(0.00321] 0.00017
0.57233  0,00425 0.23023 {0.01790)(0.00412) 0.00032
0.69625  0.00023 0.31415 {0.021901{0.00688) 0.00048
¢.31429  0.00838 0.17219 {0.04377)10.00237) 0.00019
0.57143  0.00932 0,22933 (0.01283}{0.00294) 0.000L4
0.34054  0.12689 0,19844 0.10474 0.02079 0.0L097
0.50256  0.01248 0.15096 (0,00947)(0.00155) €.00003
0.37931  0.00638 0.03721 (0.01577){0.00059) ©.00025
0.37478  0.20i444 0,03264 0.19229 0.01012 0,03497
0.31429  0.02131 0.17219 (0.000B43{0.00015) 0.00000

0.00000  0.00000 (0.342(0){0.02215) 0.,00758 0.00049 -

B8.21037  {.331h% St O.04441 0,00454
0.3421¢  0,02215 AVERAGE ©.00185 0.00227

] 0.81432
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Table 4,26

SANIMARES MGF CORP

ri rit  ri-ribar ra-rabar Covirj,re Var rn

0.19107 0.39329 0.20693 0,39107 0.08093 0.152%3
0.02083 0.03140 0.03671 0.02718 ¢,00100 9.00074
{0.03102)¢0.06913)10.03544){0.07335) 0.00250 0.00538
0.04301 0.03234 0.03889 0.02812 0,00188 0.00079
{0.09278}(€.09130)¢0.07490}(0.09552) 9.00735 0.00912
{0.09091){0.07834) (0.07503}10.08256) 0,00619 0.00682
{0.08000}{0.06966}(0.06412}10.07388) 0.00474 0.00584
(0.10326}¢0.02284)(0,08738)(0.02708) 0.00237 0.00073
(0.0181B}{0.022156){0,00230)¢0,02638) 0,00006 §.00070
0.00617 0.00039 0.02205 {0.00383)(0.00008) 0.00001
(0.04908) (0.00855) (0.033201{0.01287} 0.00043 0.00017
0.00000 0.00000 0.05588 (0.00422)(0,00007} 0.00002
(0.00647)(0,00022) 0.0092% (0.00444){0.00004) 0,00002
{0.04027)(0.00405) (0.02439}(0.00827) 0.00020 0.00007
£0,03457}(0.00078) (0.01909) (0. 00500} €.00010 .00002
0.07971 0.02190 0.09559 0.01748 0.00169 0.00031
{0.03595)(0.00102){0.01768){0.00524) 0,00009 0.00003
0.00000 0.00000 0.01588 (0.00422)(0.00007) 0.00002
(0.06944)(0,604321(0.05356) (0.00834} 0.00046 0,00007
0.00000 0.00000 0.0L588 {0.00422){0.00007) 0,00002
0.0223% 0.00323 0.03827 (0.00099)(0.00004) 0.00000
{0.02190){0,00216)¢0.00602){0.00638) 0.00004 0,00004
{0.05224) {0.00860)(0.03635)(0.01282) 0.00047 0,00016
0.00000 0.00000 €.01588 {0.,00422)(0,00007) 0.00002

{0.38109) ¢.10133 SUK  0.,10990 ¢.18346
(0.01588) 0.00422 AVERAGE 0.00438 0.00743

B 0.19842
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Table 4,27

INTERPHIL L4B A

ri r rj-ribar ro-rabar Coviri,re Yar rs

{0.02342}1{0. 00897} (0,01772) (0. 00764} 0,00014 0.00006
{0.12000] {0.02454)(0,11230)(0.02321) 0.00241 0.00054
(0.05138){0.003771{0.04368) (0.00244} 0.00011 0.00001
(0.02917}(0,00088) (0, 02147) 0.00045 (0.00001)0. 00000
{0,67725)(0,00290)(0.06935) (0.00157) 0.00041 0.00000
0. 01860 0.00139 0.02630 0.00272 0.00007 0.00001
{0.06393)(0.00221}10.05623) (0. 00088} 0.00005 0.00000
0.00000 0,00000 ©0.00770 0.00133 0.00001 ¢.00000
0.00000 0.00000 0,00770 0.00133 0.00001 0.00000
0.00000 0.00000 0.00770 0.00133 9,0000f ©,00000
0.00000 0.00000 ©.0077¢ 0.00133 0,00001 0,00000
0.00000 §.00000 0,00770 0,00433 0.00001 0.00000
{0.01456)¢€.00172)10. 00686} (0.00039] 0.0000¢ 0,006000
(0.05319}(0,0052](0.04549){0.003%) 0.00018 0.00002
(0,01032}{0.00048){0.00272) 0.60085 (0.00000)0,00000
0.1378% 0.00047 0.14559 0.00180 0.00030 0.0000¢
{0.043431{0,00189)€0.03775) {0.00054) 0.00002 0,00000
{0.09324)10.00314)(0.08754){0.00281} 0.00025 0,00001
0.11053 0.01242 (,11823 0.0£375 0.00163 0.00019
¢.07585 0.00711 0.08353 0.00844 0.00070 0.00007
0.01322 0.00163 0.07092 0.00296 0.00008 9.00001
0,03045 0.00278 0.03813 0.00411 0.0001& 0.00002
(0.00422)£0.0009L) 0.00348 0.00042 0.00000 0.00000
0.00000 €.00000 0.00770 0.00133 0.00001 9,00000

{0.18473)(0.03188) SUH 0.00643 0.00094
{0.00770) 10, 00133} AVERAGE  0.00027 ¢.00004
B 6.85172
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Table 4.28
ENBINEERING EQUIPMENT
rj ri ¢j-ribar re-rmbar Cov{rj,rn Var ra
0.22222  0.00060 0.17483 (0.01414)(0.00247) 0.00020
0.00000  0.00000 (0.04739}(0.01474) 0,00070 0.00022
0.72727  0.32109 0,798 0.30635 0.20828 0.09385
(0.07695) (0,00527310.12634)(0.02001} 0.00253 (0.00040
{0.17857)  {0.01594}(0,22594}({0.03048) 0.00493 0,00094
(0.06087) {0.00200)(0,10826)(0,01604} 0.00182 0,00028
(0.10185) (0.00228){0,14924)(0,01702) 0.00254 ¢,00029
(0.03093) ({0.00044){0,07832}{0.01518) 90.0011% 0.00023
0.12766  0.00270 0,08027 (0.012041{0.00097) 0.00014
{0.07434)  [0,00657]¢0.14173){0,02133) 0.00302 0.00044
(0.19623)  (0.01245)(0.20364){0.02719) 0.00554 0,00074
0.00000  0.00000 (0.04739)(0.01474} 0.00070 9,00022
0.15957  0,02387 0.112168 0,01093 0.00123 0.00012
{0.05305) {0.00081)(0,10244}(0.01555) 0,00159 0.00024
4.27184 0.00138 0.22443 (0,01316)(0.00295) 0.000L7
0.18321  0.02441 0.13382 0.00987 0.0013% 6,00010
0.32903  0.01419 .Z8164 {0,00055)(0,00015) 0.00000
0,15534  0.08793 0,10795 0.00321 0.00035 0.0000%
0,07363  0.01275 0.02824 (0.00199)(0.00006% ©.00000
0.01563  0,00211 {0,031763(0.05263) 0.00040 0.00015
(0.06923) (0.,00367)10.11662)[C.01981) 0.00231 0,0003%
(0,16529) (0.01208)(0.21268)(0,02682) 0,00570 0.00072
{0.13861) (0,00495)¢0.18600)(0.02130) 0.00294 0.00045 e
0.00000  0,060000 {0,04739){0.01474) ©.00070 0,00022
1,13747  0,35368 SUN  0.24423 0.10055
0.04739  0,01474 AVERAGE 0.01018 9.00419
B 2,42882
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Table 4.290

SIHE DRRBY PHILIFPINES

rj M ri-ribar ro-robar Coviri,rn Yar ra

{0.037501{0.02647){0.03176) {0.02652) 0.00137 0,00070
0.02667 0.00190 0.01241 0.00185 0,00002 6.00000
0.03333 0.00012 9.03907 0.00007 0.00000 ©.00000
{0.06494) {0.00001){0.07920) (0.00004) 000000 0,0000
0.02857 0.00000 0,01331 (0.00005){0.00000) 0.00000
0.02837 0.00000 0,01431 {0.00005)(0.00000) 0,00000
0.02857 0.00010 0.0{431 0.00005 0.00000 0.00000
0. 00000 0.00000 (0,01424)(0.00005} 0.00000 0.00000
0.15888 0.00333 90.14462 0.00328 €.00047 0.0000]
{0.04167) (0, 00430} (0.05593)(0.00435) 000024 ¢.00002
0.00901 0.00029 (0.00525) 6.00024 (0.00000) 9,00000
0.00000 0.00000 (0,01426)(0.00005) 0.00000 0,00000
0.03333 0.00044 0.01907 0.00039 0,0000f 0.00000
0.00000 0.00000 {0.01426)(0,00005) 0.00000 0.00000
0,03200 0.00101 0.01774 0,00096 0.00002 0.00000
0.00000 0.00000 (0.01426)(0.00005) 0.00000 ©,00000
{0,08571){0.00711)(0.09997110,00716) €.00072 0.00005
0.13710 0,00139 0.12284 0.00134 0.00016 0.00000
{0.06569)10.00161) (0.07995) (0.00144) 000013 0.00000
0,03226 0.00126 0.01800 0.00i23 0.00002 _0.00000
¢.00000 9.00000 (0.01426)(0,00005) 0.00000 0,00000
0.02386 0.00305 0.01160 0.00500 0,0000& 0.00002
0.08388 0.02386 0.02922 0.02581 0.00075 0,00067

0.00040 0.00000 (0.01426}{0.00005) 0.00000 0.0000¢

0.34212 0.,00126 50N 0.00397 0.00£49
001426 0.00003 AVERAGE  0.00017 0,00004
B 2.68816
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Table 4.30

EEPPEL PHELS A

ri ri ri-rjbar ra-rabar Caviri,ra Var ra

0.06402 0.0086¢ 0.01210 ¢.00778 0.00009 0,00006
0.03963 0.00533 (0.01229) 0.00451 (0.00006) 0,00002
0.09063 0,00023 0.03871 (0.00059){0.00002) ¢.00000
- 0.07622 0,00030 0.02430 10.00052)(0.00001) 0.00000
003916 0.00003 {0.01276)(0.00079} 0.00001 90,0000
0,07718  0.00193 ¢.02524 0,00111 0.00003 ©.00000
0,06402 0.00021 0.01210 {0,00061}(0,00001) 0.00000
0.06402 0.0005& 0,01210 (0.00026}(0,00000) 0.00000
0.06402 0.00036 0.01210 (0.00026)(0.00000) 0.00000
0.00305 0.00002 (0,04887)(0.00080) 0.00004 0,00000
0.06818 0,00183 (.01626 0.00101 0,00002 0.00000
0.00000 0,00000 (0.05192){0.00082) 6.60004 0.00000
0.12197 0.00000 ©,07003 {0.00082}[0.00004) 0.00000
0.04390 0.00000 {0.00402)(0.00082) 0.00060 0.00000
0.04390 0.00000 (0.00602]¢0.00082) 0.00000 0.00000
0.04025 0.00000 (0.01167)(0,00082) 0.00001 0,00000
(€.02202) 0.00000 (0,07394}(0.00082) 0.000056 0,00000
0.04954  0.00000 {0.00238)(0.00082) 0.00000 0.00000
0.23485 0,00000 ©.20494 (0,00082)(0.00017) 0,00000
0.04104 0.00000 (0.01088}{9.00082) 0.00001 0.00000
0,04104 0.00000 {0.01088}(0,00082) 0.00001 0.00000
{0.13373) 0.00000 (0,187651(0.00082) €.00015 0.00000
0.11120 0,00000 0.05928 {0.00082)(0.00005) 0.00000
0.00000 0.00000 (0.05192)¢0.00082) 0.00004 0.00000

1.24508 0,01940 SN 0,00015 0.00009
0,05192 0.00082 AVERAGE  0.0000% 9.00000
B 1.57244
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Table 4.31

KETRO DRUG INC A

rj 8 rj-ribar ra-rabar Coviri,rs var ra

0.11892 0.00037 0,08465 {0.00307)(0.00026) 0.00001
0.24500 ©.00630 0.21073 0.00304 0©,00064 0.00001
{0.06198)(0,00428){0.09625) (0.00774} 0.00074 0.00004
{0.030001{0.01956) (0.08427) (0.02302) 0.00194 9.00053
{0.12376)10,02185)(0,13803}(0.02492) 0,0039% 0,00062
0.00388 0.00002 {0.02837)¢0,00344) 0.00010 ©.00001
(0.00610](0,0001%1{0.04037)({0,00357) 0.00014 ¢,0000i
0.01923  0.00002 {0.01504)(0.00344) 0,00005 0.0000)
0.02632 0.00609 (0.00793} €.00263 {0,00002} 0,00001
0.02013 0.00044 {0,01414){0,00302) 0.00004 0.00001
0.01379 0.00082 {0.02048){0.00264) 0.00005 9.0000]
0.00000 0,00000 (0.03427)(0,00344} 0.00012 0.00001
0,00000 0.00000 {0.03427)10.00346) €.00012 0,00001
0.00000 0.00000 (£.03427){0.00344) 0,00012 9,00001
{0.02609}{0.00182}{0.06036]10.00528) 0.00032 0,00003
0.20586 0.00337 0,1710% 0.002(1 0.00035 0.00000
004444 0.00134 0.01017 (0.00212)(0.00002) ¢,00000
(0.10638}(0,00048} (0. £40565){0.00394) 0,00055 0.00002
(0.03173)(0.00172)(0.06602}{0.00518) 0.00034 0.00003
0.03277 0.00012 {0.00£48)(0.00334} 0.00000 0.00001
0.24503 0.01923 0.21176 0.01577 0.,00334 0,00425
019743 0.076927 0.16318 0.07346 0,01199 0.00540
0.03319 0.01503 0.0i892 0.01i59 0.60022 0.00013
4.00000 0.00000 {0.03427)(0.00344) 9.00012 ¢.00001

0,82248 ¢.08308 SUM 0,92995 0.00721
0.03427 0,00345 AVERAGE 0.00104 0,00030
B 3.46247
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ri rd

0.04167
0.16000
10.0468%97)
{0.03704)
{0,23077)
(0.14009)
0.11905
0.00000
0.06383
0. 00000
{0,200600)
0.00000
0.99524
0,99000
0.¢0000
0. 00000
0.446739
4.03704
{0.28374)
1. 10000
0. 16567
(0.28571)
{0.02857)
0.00000

0.7541¢
0.03973

Table 4,32

APEX KINTNG A

ri-rjbar ra-rabar Covirj.re Var ra

0.00739 0.00192 0.01203 0.00002 0,00014
0.02694 0.12025 0.03138 0,00377 0.00098
{0,01685)(0.10872)(0,01232) 0.00135 0,00015
(0,01202) (0.07477)(0,00758) 0.00058 0.00004
{0.003091(0,27052} 0.00135 {0.00037) 0.00000
{0.00067) {0,19975) 0.00377 (0.00075) ¢.00001
0.00072 0.07930 9.00314 0.00081 0,00003
0,00000 {0.03975} 0.00444 {0,00018) 0,00002
¢.00101 0.02908 ©.00545 0.00013 0.00003
0.00000 {0.03973} 0.00443 (0.00018] 0.00002
{0.00083)(0.23975} 0,00361 (0.00085] 0,0000%
0. 00000 (0.03973) 0.00444 {0,00018) 0.00002

0.00011 0.09949 0.00435 0.00025 0,00002

0.00000 {0.03975) 9.00444 (0,00019) ©.00002
0.00000 {0,03975) 0.00444 {0,00018} 0.00002
0.00000 {0,03975) 0.00444 (0.00018) 0.00002
0.00011 0.32754 0.00455 0.00194 0.00002
0.00029 {0.00271) 0.00473 (0.0000L} 0,G0002
{0,00672)(0.32546} (0.00228) 0.00074 0.00008
0.00145 1,06025 0.00589 0.00625 0,00003
0,03963 0,12692 0.04807 0.00559 0.00154
10.13793)(0,32544)(0,13349) 0.04343 ¢.01782

10,00615}(0,06832) (0.00175) 0,00012 0,00000

0.00000 {0.03973) 0.00444 {0.000£8) 0.00002

(0.10648] SUM  0.06138 0.02143
{0.00444) AYERABE ©,00256 0.00089
B 2.Bb38s
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rj

0.03774
0.09697
(9.08207}
(0.0%036)
(0,16334)
0.039458
{0.08397)
[0,01667)
(0.02542}
(0.11304)

10.03922)
0.00000
0.10784
(0.04425)
{0.05554)
0.04902
0.09344
0.00000
(0.11111)
{0.05769)
0.02041
{0.04000)
{0,07292)
0.00000

{0.55352)
{0.02304)

Table 4.33

ATLAS CDNS A

rH ri-rjbar ra-rabar Covirj,ra Var re

0.00446 0.04080 0.00537 0.00037 0,00004
0.02948 0.12003 0.03139 0.00377 0.00099
10.01633)(0.05781) (0.01464) 0.00088 0,00021
(0.008771{0.06730){0.00485) 0,00046 0.00005
{€.01055]{0,14250)(0,00854) 0.00123 0.00007
0.00272 0.06274 0,00453 0.00029 0,00002
{0.00300}(0,08094}(0.00109) 0.00007 ©.00000
(0.00081} 0.00632 0.00130 0.00001 0,00000
(0.00025)10.00236) 0.00166 {0,00000) 0,00000
[0.00143)(0,08998) 0.00028 (0.00003) 0.00000
{0.00087)(0.0115) 6.00104 [0,00002) 0,00000
0.00000 €.02305 0,00191 0.00004 0.00000
0.00476 0,13090 0,00567 0,00087 ©.00004
{0.00143}(0.02119} 0.00044 (0.060001) 0,00000
(0.00039}10.03250) 0.00132 (0,00004) 0,00000
0.00035 0.07208 0.00227 0,00016 0.0000¢
0.00233 0,11652 0.00424 0,00047 0,00002
0.00000 0,02306 0.00191 0.00008 0.00000
{0.00419){0.08805) (0,00228) 0.00020 0,00001
(0.03942)(0.03463)(0,03731) 0,00130 0.0014t
0.00007 0.04347 ©.00200 €,00009 0.00000
(0.00040)(0.01694) 0.00151 (0,00003) 0.00000
(0.00183)(0.04986) 0.00008 (0,00000) 0.00000
0.00000 0.02306 ©0,0019: 0.00004 0.00000

(0.04590} SHM  0,00021 0,00289
(0.00191) AVERRBE 0.00043 0.00012

B 3.93392
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Table 4,34

LEPANTC EONS A

rj M rj-ribar re-rebar Covirj,rs var ra

0.13846 0.01392 0.20481 0.01771 0.00362 0,00031
0.02703 0,00854 0.09338 0,01233 0,00115 0.0001%
(0.09211){0,02L46){0.02376){0.01787) 0.00046 0.00032
{0.14493}{0.01559)(0.07838) (001180} 0.00093 0.00014
(0.11864) (0.00697] (0.03225) (0.00320} €.00017 0.00001
(0.01923}(0,00118) 0.04712 0.00261 0.00012 9.00001
0.00000 0,00000 0,06635 0.00379 0.00025 0.00001
0.01961 0.00040 0.083%4 0.00419 0.00035 ¢,00002
0.00060 0.00000 0,06635 0.00379 0.00025 0.00001
(0,03846}(0,00508) 0.0278¢ 0.00273 0.00008 0,00001
{0.17000}¢0.00206) {0.10383) 0.00173 {0.00018) 0.00000
0.00000 0.00000 0,05635 0.00379 0.00025 0.00001
0.07756 ¢.00836 0.18391 0.01235% 0.00202 0,005
(0,20000){0.01383]¢0.13365){0.01004) 0.00134 0.00010
0.02778 0.00035 0.09413 0.0041% 0,00039 0.00002
0.02703 0.00051 0.09338 0.00430 0.00040 0.00002
0.06579 0.00036 0.13214 0.00435 0.00058 0.000¢2
0.07807 0,02461 0,14042 0,02840 0.00399 0,00081
{0.24138) (0.04155)(0,175031(0.03776) 0.00561 0.00143
(1.00000} (0, 038046) {0.93365){0.03427) 0.03200 0,00117
0.00000 0.00000 ©.06635 0.0037% 0,00023 0.00001
{0.07937){9.00822){0.01302) (0.00443) 0.00004 0.,00002
0.03448 0.00082 0.10083 0.00561 0.00057 0.00003
0,00000 0.00000 0.06635 ©.00379 ¢.00025 9.00001

{1,39231)(0.0%092) S8 9.05592 0,00481
{0.06633) {0, 00579) AVERRGE €.00233 0.00020

51163239
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rj

0,64563
0.30814
0,21363
0,33027
0.07267
0.36183
0.72926
0.96533
0.96633
0.94214
0.95723
0.00009

- 0.91971

0.44172
0.99630
0.64103
0.74872
0. 59104
0.37158

0.00000
0.42079

¢.00000

12,20218
0.50042

ri

PHILEX MINING A

Table 4,35

rj-rjtar ra-rabar Cov{ri,re var rn

0,02137 0.43721 {0.02307110.00317) ©.,00053
0.04862 {0,00026) 0.00418 {0.00000) 0.00002
0.02749 (0.23479)(0.01693) 0.00398 0.00029
0,00443 (0.11815) 0.00999 (0.00118) (.0001¢
{0.41575}{0,03533) 0.01386 0.00811
0.05341 10.01072)(0.00057) 0.00011
0.22084 0.0058¢ 0.00181 0.00004
0,45791 0.16438 0.07336 0.02709
0.45791 {0,01477){0.00677) 0£.00022
0.43572 {0.00733){0.00318) 0,00005
0.44A01 0.02304 0.01824 0,00063
(0.50842)(0.04444) 0.0223% 0.00197
0.41129 0.03595 0.0£479 Q,00129
10.06670)(0.01286) 0.00086 0,00(17
0.38788 (0.02175}(0.00844} 0,00047
0,13201 10.00750)¢0.00101) 0.00004
0,44030 0.0538% 0.02373 0,00290
0.08962 0.03525 0.00495 0.00305
(0.13674} 0,03353 (0.00458) 0.00812
{0.92381)(0,03736){1.03223}{0.08200) 0.08464 0.00672
0.00000 {0.30842}(0.04444) 0.0225%9 0.00197
0.04557 (0.,08763) 0.00113 {0.00010) ©,00000
0.45455 0,01811 (0.03387)(0,02633) 0.00142 0.00069
0,00000 [0.50842)10.04444} 0,02259 0,00197

0.01111
0.03372
0.05084
0.20902
0.02967
0,037
0.06948
0.00000
0,09039
0.031358
0.02249
0.03604
0.09233
0.0995%
0.07797

1.06646
0.04344

UM

0.27302 9.05240

AVERAGE 0.01145 0.00219

B

3.22841
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Table 4. 36

aMIcD

rj r8  rj-ribar re-rabar Cov(rj,ro Var ra

0,13043 ¢.00400 0.00497 0,00033 0.00000 0.00000
0.30769 0.00691 0.18223 0.00269 0.00047 0.0000¢
§.02%41  0,00844 {0.09405} 0.00422 {0.00041) 0.00002
{0.171431{0.01491) (0.29687) (0.01913) 0,00568 0.00037
(0.27386)(0,00234)(0.90132) (0.00456) 0.00263 0.00004
0.00000 0.00000 (0.12546)(0.00422) 9.00033 0,00002
0.04762 0.00102 [0.07784)(0,00320} 0.00025 0.00001
(0.04543){0.90003) {0.17091)(0.00425) 0.00073 ©.00002
0,33333 0.00437 0.20787 0.00015 0,00003 (¢.00000
0.65071 0.02757 9.53528 0.,02335 0.04250 0.00055
{0.11828)(0.05339110.24374}(0.05781) 0.0140% 0,060334
0.00000 0.00000 (0.125461{0,00422) ¢,00053 0.00002
0.08335 0.00001 ¢0.04283)(0,00421) 0.0001B 6.00002
{0.23077)(0.00073){0.35623}{0.00497) €.00177 0.00002
0.00000 0.00000 (0.12545)(0,00422) ¢,00053 0.00002
0.00000 0.00000 (0.12546)(0.00422) 0.00053 0.00002
1,33333  0.00062 1.20787 (0.00350){0.00435) 0.00001
0.85714 0.08213 0.73168 0.07791 0.0570% 9.00607
0.11538 0.08210 (0,01008} 0.07788 (0,00078) 0.00407
0.00000 0.00000 {C,12346)(0.00422} 0.00053 0.00002
0.10345 0.03170 {0,02201) 0,04748 (0.00105) 0.00225
(0.18750)(0.09930) (0,31296) (0,10357) 0.,03241 0.01073
0.03846 9,00285 (0,08700)(0.00137} 0.60012 ©.00000
0,00000 0.00000 {0.12545}{0.00422) 0,00053 0.00002

3.01102 0,10129 S 0.12448 0,02963
0.12586 0.00422 AYERAGE 0,0051% 0.00123

B 4.20074




UNIVERSITY OF SANTO TOMAS GRADUATE SCHOOL PAGE

e ——

TABLE 4.3 TC 4.45
PORTFOLIO SELECTION AND CAPM

. OGiL SHARE




UNIVERSITY OF SANTO TOMAS GRADUATE SCHOOL PAGE 156
Table 4.37
BASIC PETROLEUW A
ri rk ri-ribar ran-rabar Cov{ri,rm Var re
0.12000 0.00667 {0.43838)1{0.03512) 0.01583 0.00130
0.07143 0.00428 {0.48695)(0.03851) 0.01875 ¢.00148
0.13333  0.01776 {0.42505)10.02503) 0.01064 0.00063
0.00000  0.00000 [0.35938)(0.04279) 0.02389 0,00183
(.17647)  {0.021591 (0.73485)(0.96438) 0.04731 0.06413
{0.07143)  {0.00197)(0.629813{0.04476) 0.02819 0.00200
0.00000  0.00000 (0.35838)(0.04277) 0.02389 0,00183
0.15383  0.00393 (0.40453)(0,03885) 0,01572 0.00151
0.13333  0,01107 (0,42305)(0,03172) 0.01348 0.00101
0. 14708 0.04220 {0.41132)(0.03059) 0,01258 6.00094
0.05128 0.00889 (0,50710){0.03390} 0,01719 0.00115
0.90000 0, 00000 [0,55038)(0.04279) 0.02389 0.00183
0.52275 008376 {0.03563){0.02903) 0,00103 0,00084
0.30239  0.01599 (0.25599)(0.0269L) 0.00489 0,00072
3.37578 0.03591 4,B1740 (0.0020B]¢0.01387) 0,00001
{0.72460) (0,04577}¢1,28298){C.0BB54) 0.113463 0.00784
¢.44850 0.04138 {0.10988)(0,00421) 0.00013 0.00004
0.17931 Q.02620 (0.37907)(0.01459) 0.00629 9.00028
0.34157  0.019564 {0.2{681)(0.02315) 0.00502 0.00054
0.315332 0.02350 (0.24304)(0.01729) 0.00420 0.00030
(0.03472}  {0,00295)(0,59310){9. 08574} 0.02713 0.00209
5.90014 0.94881 6.34176 0.90402 5.74578 (,82088
{0.78771)  {0.09690){1.34609)(0.43949) 0,18804 0.01951 — e
0.00000  0,00000 (0.55838)(0.04279) 0.0238% 0.00183
1340111 1.02489 SN 6.35955 0.B7450
0.95838  0.04279 AVERRGE 0,26498 0.034644

B 72719
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Table 4,38

INTERPORT Re§ A

r rh  ri-ribar re-rabar Cov(ri,rm var re

0.23077 0.00827 0.20700 0.01081 0.00245 0.00014
0.21675 0.0224f 0,19308 0.02593 0.005046 ©.00047
(0,02564] (0.00223){0,04931) 0.00129 (0.000051¢.00000
{0.02632)(0.00088) (0.03999} 0.00264 (0.00013}0,00001
[0,10811)¢0.00165) (0.13478} 0.00187 (0.0002510,00000
0.03030 0.00036 0.00663 0.00388 0.00003 0.00002
0.38233 0.00660 0.33868 0.01012 0.00363 0.00010
0,23532 0,03422 0.23165 0.03774 0.00874 0,00142
0.22033 0.03323 0.19647 0.03877 0.00753 0.00150
0.13069 0.01909 0,11522 0.02261 0.00261 0.00051
{0.26829){0, 05139} {0.29196]{0. 04807} 0.01403 0,00231
0.00000 0.00000 (0.02367) 0.00352 (0.00008)0.00001
(0.176471(0.025901{0,20014) 0.02238) 0.00448 ¢.00050
{0,40475)€0,13273}(0. 428431 {0.12923) 0.05334 0,015670
(0.04000) (0.00333) (006367} 0.0001% {0,0000110.00000
0.12500 0.00342 0.10(33 0.00494 0.00070 0.00005
0.11151 0.00905 0.08744 0,01257 0.00110 0.00014
0.03335 0.00330 0.00%68 0.00702 0.00007 0.00005
{0.09477){0,00868) (0,520441(0, 00516} ©.00062 0,00003
{0.07143) (0.00198}(0.075L0] 0.00154 {0,00015)0,00000
0.03846 0.00124 0.01479 0.00475 0.00007 0.,00002
0.03704 0.00160 0.01337 0,00512 9.00007 0.00003
{0.03571)(0,00068}{0,05938] 0.00291 (0.0001710,00001
0.00000 0.00000 (0,02367) 0,00352 (0.00008)¢.00001

0.56B16 (0,08454) SUM  0.10570 0.0242%
0.02367 {0.00352) AVERAGE  .,00440 0.00104

B 4,357143
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Table 4.39

GRIENTAL PET A

ri r ri-ribar re-rebar Covirj,rm VYar rn

0,22500 0.02088 0.2373% 0.02483 0.00590 0.00052
0.12755 0.01241 0,13988 0.01638 0.00229 9.00027
0.13122 0.01654 0.14355 (.02051 0.00294 0.00042
{1.00000){0,15626) (0.98767)(0.15229) ©.15041 0.02319
0.00000 ©,00000 0.01233 0.00397 0,00005 0,00002
{0.20000) (0.01348) (4. 18767)10.00934) 0.00178 0.00009
{0.15476){0.00811) (0. 14243} (000414} ¢.00059 0.00002
0.117268 0.00356 0,12501 0.00733 0.00094 0.00006
0.06329 0.043%0 0.07362 0.00787 0.00060 0.00004
0,13476 0.01186 0.16769 0.01583 0.00284 0.00025
0.01546 0.00216 €.02779 0.008613 0.00017 0.00004
0.00000 0.00000 0.01233 0,00397 0.00005 ¢.00002
(0.01387) (0,00482) (0.00156) 0.00215 {0,00000) 0.00000
{0.03756)(0,00279) (0, 02523) 0.00118 (0.00003) 0,00000
0.00000 §.00000 0.0123F 0,00397 0.00005 0,00002
0.17073 0.00483 0.18306 0.00880 0,00161 0.00008
0.22917 0,02876 0.24150 ¢.03273 0.00790 0,00107
{0.08475){¢.01409) (0.07242)(0.01212) 0.00088 0.000i5
0.04832 0.00167 0.03085 0.00864 0.000LF 0.00603
0.01818 0,00165 0.0305L 0.00962 €.00017 0.00003
0.00000 0.00000 9.0£23%3 0.00397 €.00005 0.00002
{0.07143110,00497) (0.05910}{0.00100) 0,00006 0,00000
0.00000 0.00000 0.01233 0.00397 0.00005 0,00002
0.00000 0,00000 ©.01233 0.00397 0.00005 0.00007

{0.29382} (0. 09528) S04 0.17933 0.02847
{0.012331(0.00397) AVERAGE 0.00747 0.00110

B 6.77388
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o1

-0.08000
Q.,07407
0.03448
{0.10000)
(0.07407)
0.00000
(0.04000)
$.20833
0.03348
0.14667
0,14284
0.32300
0.00000
0,06000
0.00000
0.00000
0.27143
(0.13483)
{0.12987)
0.04478
0.04286
(0,13068)
€.08045
$.00000

0,93514
0.85414

rit

0.00622
0.00292
0.00214
(¢.00177)
{0.00087)
0.50000
{0.00045)
0.00442
0.00112
0.01607
0.94339
0.07492
000000
0.00389
¢.00000
0,00000
0.04072
{0.02668)
(0,01204)
0.00222
0.00154
{0.00620)
0.00239
0.0000¢0

0.17387
0.00738

Table 4. 40

ALCORM PETRE 4

ri {Bean) rj-ribar rm-rmbar cov(rj,rm var ra

0.0709% (0.77614110.00814) €.00090 0.00000
{0.03943){0.78207){0.00444} 0,0031% 0,00002
(0.03943){0.082165)€0.00522) 0.0042% 0.00003
{0.03943}(0,95614) (0.00935) 0.00894 0.00009
{0.03943}{0.93021) (0.00825} 0.00767 0.00007
(0,03945)(0.83614){0.00738) 0.00437 0.00003
(0,03943}(0.8%614) {0.00784) 0.00703 0.00004
(0.03943)(0.64781) (0.00298) 0,00191 0.00001
{0.03743)(0.82166) (0.00628) 0.00515 0.00004
(0,03943)(0.48947) 0.00869 (0.00599) 0.00008
{0.039431(0.71328] 0.038L1 {0.02719) 0.00145
(0.039431 {0, 53.14) 0,08754 (0.04530) 0.0078A
0,00000 {0.85614)(0.00738) 0.00532 0.00005

10.03075}{0,79514)(0,00349) 0.00278 0.00001

{0.430751 (0.856141(0,00738) 0.00632 {,00005
(0.03073)10.85614) {€.00738] 0.00532 0.00005
(0.05075)(0.58471) 0.03334 (0,01930) 0.00111
{0.050751(0.99097)10,03406) 0.03376& 0.00116
{0.050751(0.98601)(0.01742) 0.01914 0.00038
{0.050675) (0.BE134)(0.00356) 0.00418 4,00003
(0.05075){0.81328)10,00384) 0.00475 0.00003
(0.050753(1.00662){0.01358) 0,01367 0.00018
{0.05075) (0775491 £0.00499) 0.00387 .,00002
(0.05075) {0.B5614){0,00738) 0.00432 0.00005

51l 0.053%6 0.01271
AYERAGE 0.00231 0.00055

B 4.17503
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Table 4. 441

FETROFIELDS &

ri rh rj-ribar rosrabar Cov(ri,rm Yar ra

0.090%1 0.002L3 0.02039 0.00498 0€.00010 0.00002
0.27778  0.00429 0.20745 0.00714 0.00148 0,00005
{0,13043} (0.07888) (0.20075] (0.07603} 0.01526 0.00578
(0.22500)10.94211}{0,29532) €0.03924) 0.01159 (.00158
(0.09677]{0.00329){0.16709)(0.00244] 0.00041 0,0000]
{0.07143)(0.,00007){0,14175) 0.00278 {0.00039) 0.00001
¢.00000  0.00004 (0,07032) 0.00285 {0.00020) 0.00001
0.11538 0.00076 0.04506 ©.00351 0,00016 0.00001
0.06897 0.00148 (0.00133} 0.00433 {0.00001} 0.00002
0.0%677 0.00147 0,02845 0.00432 0.00011 0.00002
{0.02941}(0.00159110.09973) 0.00125 {0,00013) 0.00000
0.00000  0.00000 (0.07032) 0,00285 {0.00020] 0.04001
0,39394  0.00063 0,32352 0.00330 ¢.00113 0.0000)
(0.04348){0.00142)(0.11380} 0.00843 {0.00016) 9.00000
{0.04543) 0. 00013} {0. 11577} ©,00270 {0.00031) 0.00001
0.4761% 0,00832 0.40587 0.00437 0.00178 0.00002
0.54837 0.08940 ©,47807 0.0322F 0,02498 0.00273
0.16667 0.02357 0.09635 0.02840 0.00253 0.00079
0.23214 0.02438 0,16182 0.07725 0.00441 ¢,00074
0.00006 0.00000 (0.07032) 0.00285 {0.0002¢) 0.00001
10.04348)(0,003201{0.11380) (0.00035) 0.00004 0.00000
{0.16667}(0.04781) 10236991 {0.04494) 0.01065 0.00202

0.87273 ©.00255 ©.0024% 0,00540 0.006001 0,00003 e it

.00000 0.00000 (0.07032) 0.00285 (0,00020] 9.0000(

168779 {0.06833) OSUN  0.07287 0.0437%
0.07032 {0.00285) AVERAGE 0.00304 0.,00057

§ 5,2972%
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Table 4.42

SAN JOSE OIL

rj rb ri-rijbar re-rabar Covirj,ra Var ra

0.05882 0.01577 (0.03384) 0.02152 {0.00120) 0.00045
(0,09336) (0.007041¢0.,17022)(0,005295 0.00090 (. 00003
0.00000 0.00000 (0.11466) ©0,00175 {0.00020) 0.00000
0.00000 ©0.00000 {0.1848&) 0.00175 (9,00020) 0,0000¢
(0.20388)(0.01327}{0,32054) (0.01152) 0.00369 0.00013
{1.00000) (0,001503£1,11466) 0.00025 {0.00028) 0.00000
0.00000 0,00000 (0.£1464} 0,00873 ([0.00020) 0.00000
0.17241 0.01341 0.05775 0.015i6 0,00088 0.00023
0.00000 0,00000 {0,11466) 9.00175 {0.00020) 0.00000
3.08824 0.09877 4.97358 0.10052 9.49997 0.0101)
(0.83573)(0.08891)(0.95041}(0,08756) 0.0828% 0,00760
0.00000 0.0000¢ (0.11466) 0.00173 {0.00020) 0,00000
(0,03125]{0,00054}{0.14591) 0.00121 {0.000i8) €,00000
{0.00000)(0.00000)(0.11456) 0,00173 {0,00020) 0.00000
{1.00000)¢0.0£020){1.11456)(0,00843}) 0.00942 0.00007
0.00000 0,00000 (0.114466) 0.00175 {0.00020) 0.00000
{0.03030) (0.00095) {0, 14496) 0.00080 (0.00012) 0,00000
0.06230 0,00022 {0.05214) 0.00197 (0.00010] 0.0000¢
(0,17647}{0,00087)0.29113) 0.00088 (0.00026) 0,00000
0.28571 0.00005 0.17105 0.00190 0.00032 ¢.00000
0.3886% 0.01472 0.27423 0.01647 0.00452 0.00027
{0.£60001(0,06639) (0.27466)(0.064564) 0.01776 0,0041B
0.19048 0.00052 0.07582 0.00227 0.00017 0.00001
0.00000  0.00000 (0.11468) 0,00175 {0,00020) 0.00000

2.75184 (0.04211) SUN  0.61672 0,02312
0.11466 (0,00175) AVERAGE 0.02570 0.000%%

B 25.67788
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Table 4.43

UNIGIL E£XPLO A

r ri rj-ribar ra-rabar Cov{rj,raVar rg

0.23329 0.08307 0,16589 Q.09668 0,00774 0.00218
(0.07145)(0.02967)10.14083) ¢0.034604) 0.00508 0.00130
" (0.02584)10, 00357 (0,09504){0.009%4) 0.00095 0.(0010
£0.10526)(0.01499) {0.17466)(0.02038) 0,00373 0.00034
(0.14705){0.00371){0,21645){0,01010} 0.00219 0.00019
(0.05897)(0.00060) (%, 13837){0.,00699) 0,00087 0.00005
0.00000 0.00000 {0.06%40)(0.00639) 0.00044 . 0.00004
0.00000 0.00000 (0.06940)(0,00639) 0.00044 0,00004
0.00000 0,00000 (0.06940)(0.00637) 0.00044 0.00004
0.00000 0.00000 (2.06940)10.00639) 0.00044 0.00004
0.00000  ©,00000 (0.069401(0,00639) 0.00044 9.00004
4.00000 0.00000 (0.04940)(0.00639) 0.000&% ©.00004
0.00000 0.00000 (0.06940](0.00639) 0.0008% 0.00004
0.00000 0.00000 {0.06740){0.00639} 0.00044 0,00004
0.00000 0.09000 [0,06%40)¢0.00639) 0.00044 ©,00004
0.00000 0.00000 (0,06940){C.00637) 0.00045 (,00004
0.29630 0.00003 0.226%0 (0.00635)(0.00£44) 0.00004
0.1142% 0.00008 0.04489 [0,00631)¢0.00028) 0.00004
0.58974  0.00075 0.52034 (0.00568)(0.00294} 0.00003
0.48387 0,03413 0,41447 0,0277% 0.01150 0.00077
034783 0,11239 0.27843 0.10400 ¢,02951 0.01124
0.03226 0,00915 (0.03714) 0.00276 {6.00010) 6.00001
(0.01543}(0,00365)(0.08503){0,01004) 0.0008% ¢.00010
0.00000 0.00060 ({¢.06940)(0.00639) 0,00054 ¢,00004

1.646559  0.15342 SUH  0.06263 0,01486
0.06940  ©.00439 AVERAGE 0.00261 0,00070
B 3.71472
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Table 4.44

VULCAN IND'L & MINING

ri e ri-ribar ra-rabar Coviri,ra VYar ro

0.09091 0.00726 0.05770 0.00008 0.00000 0.00000
0.11811 0,00813 0.07730 0.00095 0.00007 0.00000
0.00000 ©€.00000 {0.93321)(0.00718) 0.00024 0.00005
{0.15000}(0.03575)(0,183211¢0.04293) 0,00785 0,00184
(0.17547)(0.00062) (0,20968} {0.00780) 0,00183 0.00006
(0.10714]{0,00277}(0.14035)(0.00995) 0.00140 €.00010
0.04000 0.00117 0,00879 (0.00401)(0.00004) 0.00004
0.07592 0.00455 0.04371 {€,00263)(0.00011} 0,00001
{0.03571)(0.00194] (0. 06892} {0.00912) 0.00063. 0.00008
G. 1111 0.00230 0,0779¢ (0.00488}(0.00038} 0.00002
{0.06667)(0,00507)(0.09988){0.01225) 0.00122 0.00015
0.00000 0.00000 (9,03321)(0.00718} 0,00024 0.00005
0.14815 0.00367 0.11494 {0.00351)(0,00020) 9.00003
(0,09677]10.04381){0,12998)(0.05099} 0.00453 0.00240
{0.07143]{0.00132)(0, 10454} (0.00850} 0,00089 ¢,00007
0.11538 0.00028 0.08217 {0.00490)(0.00057) 0.00005
0.10343 0.00840 0.07024 0,00150¢ 0.00011 0,00000
0.15623 0,02349 9.12304 0.01631 0,00201 0.00077
{0,02793}{0.00571) {0.06024){0.01289} 0.00078 0,00017
0.13889 - 0.00780 ¢.10568 0.00052 0,00007 9,00000
0.36380 0.03338 ¢.33264 0,04B40 0.01510 0.00234
0.03571 0.1i¢00 0.00250 0.10282 0.00026 0,01057
0.03443 0.03634 0,00127 0.02916 0.00004 0,00085
0.00000 0.00000 (0.0332£){0,00718) 0.00024 0.00045

0.79700 0.1722 SN 0.,03090 0.01939
0.03321 0.00719 AVERABE 0,00162 0.00081
8 2.00634
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Banks C(Q.3871i9); Feod, Beverages and Tobacco Preducts
€0.17128) and 0il group O.125587. According to industry
classification the wvariance of each security is as
follows:

For Banks, almost all the variances are less than 1
except for URBAN which is 1.61249. The lowest is CHINB
0. 00058, followed by SOLID 0O.00258. For PNB, one of the
blue chips shares, the variance is only 0.00828.

The highest variance in Communication is PTT
4.84994fcllowed by GLO 0.04919. Variance for MB and PLDT
are O,02339 and 0.00151 respectively.,

Variance for Investment and FinancesHolding Firms
group is not so high. The highest is AC 1.21470; which
the lowest is SMFI-B 0.01114 followed by REG 0.01533 and
FPHC O. 49287, |

The same pattern is true forlFood, Beverages and
Tobacco Products, and also for Real Estate although a
little kit lower.

In Wility wvariance of MER is O0.00166: SWM, in
Ceramics, Tiles, Glass & Allied Products, O.18386 which
is by for the highest, compared to BCI 0.08454, ILI
0. 00843, EEI 0.10055, KPSI 0.00008 and MDI ©.00721.

For 0il shares the highest is BP 0.874850, The
remaining shares are little bit lower. : Mining shares

follow the same trend.
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2.,3. Covariance of the rate of return of security j

with market rate of return {;jM);

Covariance is a statisticai measure of how two
random variables, such as the returns on securities t and
J» "move togsther™. A .pcsitive value for covariance
indicates that the securities return tend to go together.
A negative covariance indicates a tendency for the
returns to offset one another. A relatively small or zero
value for the covariance indicates that there is little
or no relationship between the returns for the two
securities, In this study, all of covariance are
positive, and the highest and the lowest are AC 24. 85156

'
and KPSI 0.00015 respectively. It alss mean that the
movement of one security will influence the others (Csese
Table 4.10.

Examining the groups, we findlthat Investment and
Finance~sHolding Firms has the highest covariance
(6.386610, followed by Communication 4, 94062, While
Banks; Feood, Beveages and Tobacco Products; 0Oil and Share
have covariances of 0.59919; 0.11978; 0.93887 and
0.10540, respectively.

The highest covariance among Banks is URBAN

£.42056, followed by BPI 0.48218. Fer PNB, SOLID and

CHINBE the covariance are 0. 04763, 0.01540 and 0.03019
respectively,

For Communication, PTT has the highest covariance
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with 19.51348, MB has ©.14316 while GLO has 0.12010. The
lowest covariance is that of with PLDT 0.01275.

For Investment and FinancesHolding Firms the
highest covariance is AC 24.85158, followed by FPHC
0. 695928, SMFI-B 0.03095 REG and O.00802. The difference
among the covariance in Food, Beverages and Tobacco
Products is not that great. Except for RFM which has a
covariance of 1.17335, the rémaining _shares have
coavariances smaller than one.

The same pattern is found in the Real Estate group.

EEI in Construction has covariance C.24423; MER, in
Utility, 0.03101; BCI, in Cements, 0.04441; KPSI, ILI,
and SD-TIRE have covariances ©.00015S, 0.0084, and 0, 00392
respectively; and MDI, in Trading 0. 02485,

For 0il and Mining, the highest covariance is BP
6. 35955 which is the only share wdﬂh covarlance higher

than one.

2.4. The weight of each security in market
portfolio ij)

The weight of security in market portfolio can be a
measure of the wealth invested in market portfolioc at a
certain time. In-general, the investor prefers to invest
more in commercial and industrial venture. It is

indicated by the weight of Commercial and Industrial

share which is 0.80200 as well as the average wéight
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TABEL 4,2
THE WETGHT OF EACH SECLRITY
IN MARKET PORTFOLIO () 1991-1992
HO PORTFOLIC TOTAL VALUE AVERAGE VALUE  WEIGHT 3 WEIGHT 4
1991-1992 1991-1992
1 2 3 3 5 4
CONMERCIAL AND INDUSTRIAL SHARE
BAKKS .
t 8Pl 18,760,348.00000  2,051,682,00000  0.00098 * 0.0009%
2 PiB 9,047,969,434,00000  375,998,734.75000  0.18i36 0.17823
3 URBAN 177,634,328,00000 7,401,430.33333  0.00356 0.00350
3 SOLID 3,219,395,00000 134,141, 45835 0.00006 9,00006
5 CHINB 300,442,989.00000  12,518,457.83333  0.00802 0.00507
AVERAGE 0.03840 0,03773
CONMUICATIGN
b BLO 172,868,115.00000  7,202,838.12500  0,00345 0.00341
7 PTT 18,955, 751. 00000 789,822.92833  0.00038 0.00037
8 PLOY 7,730,026,354,00000  322,917,764,00000 0.15538 9.15267
9 i 68,002,525.00000  32,833,438.54167 0.00136 0.00138
AVERAGE ‘ 0.00014 0.03945
INVESTMENT AHD FINANCE/HOLDING FIRMS
10 AC 1,332,989,524,00000  55,581,230,16667 0.02672 0.02626
i FPHC 1,108,113,399.00000  45,170,391.62500  0.0222{ 0.02183
12 REG 101,266,144.00000  4,219,422,65667  0.00203 0.00199
13 SHF1-B 21,438,720,00000 895,113.33333  0.00043 000042
AVERAGE 0.01285 0.01263
FOOD, BEVERAGES AND TOBACCO PRODUCTS
14 RFH $38,998,390.00000  27,458,099.91667 0.01321 0.01298
5 SHC 2,029,056,719.00000  84,584,121,42500  0.04067 0.03997
AVERAGE 0.0269 0.02648
REAL ESTATE
16 CALI-B 11,875,041,160,00000  494,793,391.56667  0.23802 0.23392 —
17 FLC 1,519,847.50000  36,476,340,00000  0.00005 0.01724
18 kpP1 681,125,482.00000  28,388,278.41667  0.01365 0.01342
19 POPI 458,173,930,00000  19,090,580.41667  0.00918 0.00903
20 RLE-E 1,086,785,810,00000  45,282,742,08333  0.07070 0.0214L
2 ALTY 782,162,400.00000  32,590,108.33333  0.01548 0.01541
AVERABE 0,04972 005174
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HTILITY
2 HER 5,481,72£,330.00000  228,405,055.41667  0.10987 ¢.10798
CENENTS
23 BTl 121,066,B3000 5,044,45125  0.00000 -0,00000
CERAMICS, TILES, GLASS & ALLIED PROBUCTS
24 S 184,271,654, 00000 7,852,995.56333  0.00363 0,00357
CHEMICALS AND ALLIED PRODUCTS
25 ILI 16,424,155,00000 £92,673.12500  0.00033 0,00033
CONSTRUCT [ON ,
26 EES £94,536,827.00000  37,272,347.79167  0.01793 0.04742
RUBBER AND ALLIED PRODUCTS
27 SD-TIRE 94,524, 502.00000 3,936,520.91667  €.00189 0.00184
SHIPBUILDING & REPAIR
28 KPS1 47,658,432,00000 1,985,768,00000  0.00095 0,00094
‘ TRADING
2 MBI 61,494,304, 00000 2,562,262.66667  0.00123 0.00121
SUB-TOTAL 44,502,497 ,644.33001 1,890,691,758.17129  0.89200 0.B93B4
OIL SHARE
30 RP 1,075,247,129.00000  44,B07,797.04167  0.02(55 0.02118
3 1RC 922,953,630.00000  38,456,401.25000 0.0i850 0.01818
32 oeH 1,398,024,981.00000  58,25%,040.87500  0.02802 0.02754
33 APHC 391,523,800.00000  16,313,491.66667  0.00785 0.00771
34 PETRO 552,660,210.00000  23,077,508.75000  0,01108 0.01089
35 8J0 20,018, 150.00000 g34,087,50333  0.00040 0.00039
36 L-0IL 314,881,450,00000  13,120,068.75000  0.00631 0,00620
37 vuL 219,541,395, 00000 9,105,891,45833  0.00433 ¢,00430
AVERAGE 0.01226 0.01205
SUB-TOTAL 4,893,870,945.00000  203,911,769.37500  0.09809 0.09640
MINING SHARE
38 - APy 16,341,093, 00000 . 680,878.87500  0.00033 0.00032 I
39 AT 82,493, 165.00000 3,445,548,50000  0.00166 9,00143
40 LC 49,011,644, 00000 2,042,151.83333  0.00098 0.00097
a1 PX 231,365, 197,00000 9,640,250.20833  0.00454 0.00455
12 o 115,013,590.00000 $,792,232.91667  0,00231 0.00227
AVERAGE 0.00198 0.00195
SUB-TOTAL 494,425,688.00000  20,401,070.33333  0.00991 0.00974
TOTAL 49,890,794,277.33001  2,115,204,117.87959  1.00000 1.00000
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which 1s 0.89386. For il share.and Mining share, the
weights are only 0.09808 and 0. Q0991 respectively,
Grouping the data based on industry cléssification
reveals that Real Estate and Communication have higher
average weights, 0,.04972 and 0.04014 respectively. As for
the Banks: Investment and Finance~Holding Firms; Feood,
Beverages and Tobacco Products:; ©0il and Minihg the
average weight are 0.03840, 0.01285, 0.023689, 0.01226 and
0.00981, respectively. |
This data supports the finding in problems €1.1D),
Ci.2>, and (2.1D that the return on Commercial and
Industrial share is much higher compared to Oil and
Mining shares. That is whf more investors are willing to
invest and diversify their portfclic on commercial and

industrial share. For more detail refer to Table 4, 2.

IY¥. 3. sUB-PROBLEM 3

What are the perceptions of the respondents as to
the effectiveness of the portfolioc management in managing
securities 7

The perception of tLhe respondents as to the
effectiveness of the portfolio in managing secutities
could be classified in the following criterion:

1. The way they manage portfolic in the Philippines stock
market.,

All respondents answered (YES), when researcher
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asked the eoffectiveness of the way they manage the

portfolioc. Some of the reasons given are as the

following:

2. Our approach assumes the fund as invested for long
time; the performance has been fairly good;

b. Our porfolic has outperformed the market by 8.42 %
and 4.79 X% in 1891 and 1992 respectivély. ’

c. Most of stock selected have established good earning
track record {except for mines and o©il) and deep
management bench;

d. We can not say it is really effective because there
are many reasons or factors why these issues are going
up and down.

Z. The way they select combination of portfolio in the
stock market in terms of rate of return and risk
invol ved.

Based on the above answers, 7 cut of 12 respondents
or 58.33 % selected the portfolic with highest return and
moderate risk; and 41.87 % or S respondents selected the

portfolio with the moderate return and moderate risk.
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Table 4. 4B
Portfolio Selection
T ¥v p e s No. Per -
rspd cent
a. highest return and moderate risk 7 58,33
b. moderate return and moderate risk 5 41. 87
c. lower return and lowest risk QO O
d. spread among (ad, (b)) and Ccd o o
Tot al iz 100
3. The way they predict the high or low return as well
as the high or low risk of share in the market.
All of the respondents have done the same by
locking at combination of Cad, <¢b), Ccd, and €dd, plus
several additiocnal factors, like management style, —;——————w

vision, price-earning (P/E)> ratio, cash flow, debt equity

ratio, earning forecast and historical trend.
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Table 4,47
Prediction of Return and Risk
Types No Res| Per
pondt cent
ad. by loocking at demand and supply iz 100
of the share
bd. by locking at price of.the share iz 100
c3. by looking at the certain economic i2 100
fluctuation
d). by looking at certain political - -
situation
e). by looking at combination of Ca),
(b)Y, Ced and ¢d>:
— a2, (b)Y and Ccd a1z2d 100
= Cal, (b>, Ced and ¢4
>, others factor (management style
vision, P/E ratio, cash flow, 125 100
debt equity ratioc, earning
forecast, historical trendd
Total 12 100
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TABLE 4.48
COMBINATION OF PORTEOLIO

T Al b e it B s e TR ML Sl YT AL ekl . S R 84w e o PP A b 4 B e e LS8 e ey

1991 1992
RESFON COMMERCIAL  MINING OIL COMMERCIAL MINING 01
DENS AND AND
INDUSTRIAL ‘ INDUSTRIAL
FERCENT FERCENT
1 6O 15 25 &5 10 25
z =50 10 40 70 5 25
3 &5 25 10 &3 25 1o
q 0 2 8 Q0 2 £
5 80 10 10 80 10 10
& Q0 3 .7 0 K 7
7 80 7 = g0 7 .
=] 0 3 7 0 1 7
Q 0 = 7 90 = 7
10 70 10 20 70 L0 20
11 75 15 10 75 15 10
12 : 75 10 el 75 LO 25

- s P ML o ek e TS A4 4ora T A ek . b o e e LA o o I Bl -
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TABLE 4.49
BREAKECWN GF COMBINATION OF PORTFOLIO 1991
RESPONDENTS

12 3 04 05 & 7 B § 10 1 12
BANKS
BP1 0 0 0 0 0 0 0 0 ¢ 9 0 0
CITY TRUST BANK 025 2 025 0 2% 0 0 o 0 0
PNB 15 4 3 0 4 5 4 ¢ 9 9 0 0
SOLID BANK 0 0 0 0 ¢ 0 ¢ 0 o0 ¢ ¢ 0
URION BANK 535 3 035 535 0 0 ¢ 0 ¢
CHINA BANK 0 0 0 ¢ 0 5 0 0 6 o 0 0
COMMUNICAT F0N
ABS-CBN 2 0 32 0 5 0 0 0 ¢ 0 0
BLOBE BADKEY 5 0 010 0 5 0 0 0 9 0 0
PI&T 0 6 0 0 0 0 0 06 o ¢ 0 0
PLIT 015 8 0 15 5 15 0 ¢ o 0 0
KANILA BULLETEN 0 0 0 ¢ 0 0 0 0 0 o 0 0
INVESTHERT AND FINANCE/HOLDINGS FIRM
AYALA CORPORATION 6 7 0 0 7 3 I ¢ 0 o 0 0
PGP 6 0 0 0 0 0 ¢ 0 0 9 0 0
ANSCOR ¢ 0 2 0 ¢ 0 0 0 ¢ ¢ 0 0
FIRST HOLDING 04 3 ¢ & %5 & 0 ¢ o 0 0
REPUBLIC 6LASS ¢ 0 0 ¢ 0 0 ¢ 0 ¢ o 0 0
SM FUND ENC 0 0 0 0 0 0 0 0 0§ ¢ 0 0
HOUSE OF ENVESTMENT 00 06 0 ¢ 0 0.0 ¢ 0 0 0
FOOD, BEVERAGES & TOBACCO PRODUCTS
RFM CORPORAT IO ¢ 0 0 0 0 5 0 0 ¢ o 0 0
SAN NIGUEL 1547 15 0 17 5 47 0 0 o 0 0
REAL ESTATE
AVALA LAND 5 5 3 0 5 5 5 0 ¢ @ 0 0
LEBY PROPERTY 0 0 0 0 0 0 6 0 0 0 0 0
FIRST LEPANTO CORP 0 0 0 0 0 0 90 ¢ o0 0 0 0
KUBK PROPERTIES 0 2 0 0 2 0 2 0 ¢ o 0 0
PHIL DRION 9 0 4 0 0 0 0 0 o ¢ 0 0
ROBINSON LAND 02 20 2 0 2 0 ¢ o 0 0
PHIL REALTY 0 0 06 0 0 ¢ 0 0 ¢ 0 0 0 [——
SHAKERILLA PROPERTIES 00 0 0 0 o 0 o 0 o 0 0
BELLE RESOURCES ¢ 0 0 0 0 ¢ 0 0 ¢ @ 0 0
UFILITY
Heralco 8 4 1620 4 5 4 o ¢ o 0 0
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BREAKDOWN DF COMBINATION OF PORTFOLID 1997

RESPONDENTS

1 2 3 4 5 & -7 8B 9 10 i 12
BANKS
Bp1 60 0 0 0 0 0 o 0 ¢ ¢ 9 o
CITY TRUST BANK 025 2 025 025 0 0 0 o 0
PHB 15 4 3 0 4 5 & ¢ 9 o 9 0
SOLED BANK 0 0 0 0 0 0 0 0 b ¢ L 0
UNIDN BANK 535 3 035 535 0 o ¢ 0 0
CHING BANK 0 0 o6 ¢ 0 5 0 0 ¢ @0 0 0
COMMUNCATION
ABS-CEN 2 0 3H0 ¢ 5 9 ¢ o o o 9
BLOBE MADKEY 5 6 010 0 5 0 5 0 ¢ 0 0
PT&T ¢ 0 0 0 0 0 0 0 0 ¢ 0 0
PLOT 1015 8 6 15 § 15 0 ¢ 0 0 0
MANILA BULLETIN 0 0 0 0 0 0.0 0 o6 o 0 0
TNVESTMENT AND FINANCE/HOLDINGS FIRM
AVALA CORPORATION ¢ 7 0 % 7 5 7 06 0 ¢ 0 0
ABPI O 0 6 0 0 0 0 06 ¢ g 0 0
ANSCOR ¢ 0 2 ¢ 0 0 0 0 ¢ ¢ 0 0
FIRST HOLDING 04 3 0 & 5 £ 9 ¢ 0 0
REPUBLIC 6LASS 5 0 ¢ 0 0 ¢ 0 & ¢ op 0 0
5K FUND INC 0 0 0 0 6 0o 0 0 0 0 0 9
HOUSE OF INVESTHENT 0 0 0 0 0 0 0 ¢ ¢ ¢ 0 0
FOOD, BEVERASES & TOBACCO PROTUCTS
RFY CORPDRATION ¢ 0 0 ¢ 0 5 0 ¢ o ¢ 'y 0
SAN HIBUEL 1517 18 0 17 S 17 ¢ ¢ o 0 9
REAL ESTATE
AYALA LAND 5 5 3 0 5 5 5 0 ¢ @ 0 0
CEBU PROPERTY 0 0 0 0 0 0 0 0 0 ¢ 0 0
FIRST LEPANTD CORP ¢ 0 0 ¢ 0 0 ¢ 6 0 ¢ 0 0
KUDX PROPERTIES 6 2 ¢ 0 2 6 2 9 ¢ o 0 0
PHIL ORIGH 9 0 4 0 0 0 0 0 ¢ g 0 0
ROBINSON LAND b2 2 0 2 0 2 0 o o0 0 0
PHIL REALTY 9 06 0 0 0 0 0 0 0 o 0 0
SHANGRILLA PROPERTIES 0 0 ¢ 0 ¢ 0 4 0 0 ¢ 0 0
BELLE RESOURCES 60 0 0 0 0 0 0 0 ¢ 0 0
WTILITY
Reraico B 4 1620 4 5 4 ¢ ¢ o 0 0
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Lo choose to reduce risk is shown in Table 4. 48

The break down of these portfolioc is shown on Table 4. 49,

—— e e,

Is there a significant difference on the
perceptions of respondents as to the effectiveness of
portfolic management in Philippine stock market 7 )

Based on Tables 4.1; 4.2; 4.46; 4.47; 4.48; and
4.49, it can be concluded that there was no significant
difference on the perceptions of the respondents as to
the effectiveness of portfolio management in the
Philippines stock market. From Table 4.46, as the
response to the question of the way they select the
combination of portfolio, all of the respu-::ndents answer
was either ‘“highest return and moderate risk™ and
“moderate return and moderate risk". The difference
between the former and the later is very slight €i16.66 %D
with only two respondents answering more on "hihgest;
return and moderate risk™.

This perception was supported by the other facts on
Table 3.2 which the respondents would predict risk and
return based on combination of several factors, namel y:
by looking at demand and supply of the share, by looking
at price of the share, and by locking at the certain
economic fluctuation. All of respondents (100 %
preferred the combination of several factors tLhe

researchers mention above.
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Another important fact can be concluded from Table
2.3., as to the percentages of combination of portfolio
Ithe investors would like to choose to reduce risk in the
stock market. Most of them gave more weight on commercial
and industirial share, followed by “oil share™ and "mining

share®, respectively.

IV. 5. gup-PROBLEM 5

What is the future of the Philippine stock markets

using portfolic management 7

To answer this problem reseacher provided 4
possible answers in the questionnalire.
1. will be better due to economic and political stability
2. for the first 3 years there would not be much changes
due to brown out problem, but- after this problem
is overcome, it would be better
3. CAMP and APT will be much aempl oyed
4. combination of €1, (& and <30,
Most of respondents (687 percentd answered (47 or
combination - of (13; ¢2> and C3). The next (34 percent)
answerad (15, But some of them added several answers. For
instance, one said that “management portfolio in the
future of the Philippines stock market has big potential;
this is especially true during the times when interest
rates are going down". Another opened that '"the stock

market develops and introduces more stocks Cother
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productsd into the market, more inventible funds will

find its way inte it. This will provide a broader

investments".
Effort is extended to arrive at the result of the
tests of the CAPM, the most important part in this study.

The result we be seen in Tabel 4, 50,

IV, 6. Results of the Tests of the CAPM

Initially, the CAPM was tested using the data over

24-month period for the total of 42 securities. The

squares C(OLS) is insignificant (please see Table 4.50).

orientation for portfolio managers into equi ty

result of the regression analysis using cmdihary least
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Tabel 4,50
Results of Tests the CAPM COLS)
Period
1991 1992 1991 and 1992
c1> a, Q. 26000 0. 02280 —0. 00450
¢ad & 0.08280% o, ze7ee® 0. 652909
* CL=0.87673> (t=-3.38060> C(t=0.52022>
Cs=0.15870)_ C(==0, 248800 C(s=0. 06599
<) R* ©. 01070 0.13931 0. 00398
4D F—-Value Q. 76899 11. 48961 0. 28080
s ;M 0. 49100 —0. OBB50 O. 12297
8D ch) 0.10400 C.11940 0.10833
c?> ﬁa/RF 2. 50040 0.189210 =0. 04165
L] ? Pl e
s a = CrM—EF) 5. 24880 0. 93921 6.01111
Ct-Testd
a2 The average of the = yoars (1991 and 1992
Treasury Bill Rate
b) Insignificant at .10 level .,
e) Significant at ., 008 level, but sign is perverse,
i.e. ,negq.
h
The observation made regarding a highly volatile
market. indicates the possibility of significant
differences in market behaviour between calendar years,
Besides, the parameters of the probability distributions
©of the rates of return of securities may not be

stationary over the 24-month pericod. To be able to take

into account these possibilities..tests vere made for the
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annual periods,

The results of the tests using annual data show
some levels of improvement over the results of the test
of the 2 year period. For instance, the variations
explained by the beta increased from 0.4 % to 1 % up to
14 2.

As whole, however, the results of the tests }or the
annual perjiods do not confirm the hypothesized positive
linear relationship between rj dan ﬁj. However, only 11
percent of the variation is explained by the regression.
For the year 1991, the hypothesis is rejected at 0.10
level. For the vyear 1002, though the fesult is
significant., the relationship is perverse in the s=sense

that the sign of o, is negative. For ease in making

1
comparison, the results of the tests for the 1891 and
1992 pericd as well as the annual periods are shown in
Table 4.50,

Furthgrmcre. the values of the estimates of the
intercept s and RF are seen to be different. from each
other. Row (7) of the Table 4.50 shows the ratio of SD to
§F which range from -0.04 to 2.5. The prediction of the
model is that the ratio should be egual to 1.0. Row (8
of Table 4,80 shows the estimates of the t statistic for
the tests of equality between aian& C;M— FFD' The null
hypothesis of equality is rejected for all periods.

Thus, the hypothesized felationship (32.86a) and
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€3.6b> cannot be accepted and the thecretical predictions
of t,hé.- CAPM are not substantiated by the data.

However, there is another Source of ambiguity in
the preceding test results which is not taken into
account. This arises from the empirical assumption Lhat
Lhe beta risks are stationary. Stationarity implies that
the parameters of the probability distr-ibut,i::m are
constant at least for the time Period cdvered by the

" data. Each ﬁj is a function of r, and o A stationary

J kj*
3, therefore implies that the underlying probability

J
distributions of Securities rates of return are
stationary.

For the Philippine stock market, this assumption of
staticnarity of the betas may not be wvalid., The test
resultis of the CAPM may indirectly show the possible
non-statiocnarity of the beta risksl. For instance, in
Table 4,50, the Ra or F-values for the {wo—-year period
€1991 and 1992) are much smaller than those of the annual
periocds. For example, the lowest wvalue of R’B for the
annual period is 0, 01070,

Since the beta is a function ©f the probability
distribution of securities® rates of return, the need to
look into the stationarity assu:ﬁption of the betas
requires investigation into the nature of these

probability distributions. Moreover, studies in the U. S,

show that the behavior of the steck prices could be well
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approximated by a random walk. This means that the market
is efficient and current prices fully reflect available
and relevant information. This may not be true in the
case of the Philippne stock market, The random walk
hypothesis is used as a convenient starting point of
investigation of the processes which generate stock
prices and the distribution of return, in partfcular.

independence, stationarity and normality.
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CHAPTER V
SUMMARY OF FINDINGS. CONCLUSIONS AND
RECOMMENDATIONS
V. 1., Statement of the Problem

The primary purpose of this study is to test the
capital assets pricing model CCAPMY using Phifippine
stock market data. Under certain assumptions, the model
hypothesizes a linear relationship between the return and
risk C(betad of capital assets,

Mofe specifically, this study, using the
econometric will seek to answer the two ‘following
problems;

1. How is the portfolio selected in terms of

1.1. Rates of return of security er;)

1.2. Market rate of return CfM;D

1.3. Beta Risk C,G‘J;D

14 Mean rate of return CFJ = :JJ and FM 32 I

2. How is portfelioc theory and CAPM bPeing utilized
in the Philippine stock market in terms of the following
variables:

2.1. Monthly rates of return ert;)
Z2.8. Variance of the rate of return tcglj) or
oF J.:J —

?u
w

Covariance of the rate of return of




UNIVERSITY OF SANTO TOMAS GRADUATE SCHOOL PAGE
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the portfolico in Philippines stock market. Hence, the
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security J with market rate of return
CQJM;D
2.4. Welght of each security in market portfolio
ij)
3. ¥hat are the perception of the respondents as to
the effectiveness of the pbrtfolio management in managing
securities 7
4. Is there a significant difference on the
perceptions of respondents as to the effectiveness of
portfolio management in Philippine stock market 7
S. What is the future of the Philippine stock
markets using portfolio management ? -
V. 2. Null Hypothesis
Specifically, the hypotheses address the objectives
stated above using the CAPM, by stating the expl anatory
variables as follows:
Cci> r:ate of return of security. e
C2> market rate of return.
(32 mean rate of return or average rate of return.
C4> variance of the rate of return,
(83 beta risk.
(B covariance of the rate of return.
C72> systematiec risk. e errere—
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main hypothesis:

1. There is positive correlation between risk and
return and diversification of portfolio by using CAPM as
the solution for reducing the risk.

2. Based on regression, equation of the form

rJ. = ozo + a"ﬁj + ej
can be fitted and the testable hypothesis are whether the
following relationships hold or not:

30 z RF and 31 z (rM - RFD.
SUB PROBLEM 1

How is portifolio selected in terms of:

1.1. Rate of return of security er);

i.2. Market rate of return CrMD;

1.3. Beta risk C,GJ); | |

1.4. Mean rate of return CFJ = ;j and FMD;

Moderp portfolio theory is nc mystical concept. It
relies on simple and basic idea. Returns are measured in
an intuitively logical way. They are simply the returns
expected from an invesiment or portfolic (see equation
3.8,

These forecasts of returnz are rarely perfectly
accurate. Consegquently, we need a means te measure |
"upside" potential and “downside" danger ——- that is, the

potential that returns may exceéd our estimate and the
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danger that returns may be less than we anticipate. In
other words, we need a measure of how wrong our forecast
may be.

One measure of forecast uncertainty is called
variance. Variance measures the breadth of the
distribution of expected returns from an investment. It
is calculated on the basis of the squared deviations from
the mean forecast., A second and mﬁre widely used measures
of forecast uncertainty is the square root of variance,
called the standard deviation. Variance and standard
deviation are widely used measures of risk, and they are
the measures used in modern éortfolic theory for
estimating the potential risk of making and investment,.

The researcher gathered the data of the stock for
1991 and 1992 from Manila and Makati Stock Exchanges.
Said data was computed by using LIMDEP software. The
final research of the data could be seen in the Table
4.1; 4.28; 4.48; and table 4.3 Lo table 4. 45.

Table 4.1 presents the computation results for rate
of return of security CrJ) in column (3D; column €4
presents market rate of return CrM?; beté risk Cﬁb) is
presented in column (7); and mean rate of return CFJ = ;j
and ;MD is presented in columns ¢8) and CQD.

FINDINGS 1.1. Rate of return of security Cr b

J
During the two-year period €1991 and 199285 the
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highest rate of return of security in market porfolio was
PT&T's ©3.€5891 and the lowest was KPPI's —1.6&8483. The
range of return is from 63 to ~1.62. The second highest
rate of return of security is ihat of  FPHC which is
89.38089, followed by AC’'s 22.57651, RFM's 18.862430 and
REG’s 14.15200.

For the blue chip share, returns during the’pericd
1991 and 1952 were =2.96657 for PNB; PLDT 2.81810; AC
22.857651; SMC 11.22294 and MER 0O.36804. When we compare
these returns with those of the other shares, we find
their returns much higher although the returns of some
shares like FPHC, REG, RFM and BP were also high.

In the other hand, the lowest rate of return during
that period was KPPI's -1.82483, followed by LC’s
—1.89231 CHINB's -1.57566, FLC's -0. 60448, and AT's
-0, 55362, |

The average rate of return of .each group of
portfolio differ from the other For Banks, for example
the average rate of return CO.BS8112) is very much lower
compared to Communication C18.83248); Investment and
FinancesHolding Firms C84.17141) as well as Food,
Beverages and Tobacco Product Cl14. 92362D. Comparing
mining 2. 80429 with ol l (2. 857112, however , the
differences aren’t that much.

For Banks, the highest rate of return is PNB

2.98657 and the lowest is CHINB ~i.57566. In
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Communication, PTT has the highest rate of return with
63, g5gol , while the lowest is CLO  with O.2804z2.
Communi cation group has a2 relatively high rate of return
cf compared to the other, groupé of portfelio bkbecause
communication is necessary infrastructure fcr economic
activity to materialize.

In Investmeﬁt and FinancesHolding Firms, EPHC has
the highest rate of return with 89. 38089, as well as AC
with 22.578%1. The lowest is SMFI-B with O. 57635,

For Food, Beverages and Tobacco Products, RFM and

- SMC have the highest rates of return with 18.62430 and
11.22204 respectively. FLC and KPPI in the group of Real
Estate, on the other hand have negative market rates of
return,

ALI-B's 3.29273; RLC-B’s £.78080; and PCPI’'s
1.19080 are the highest for Real Estate group. The lowest
are that of FLC’s -0.60448 and KPPI's —1.62480. As for
Mining and Ful the highest rates of return BP 13.40111
and PX 12.20218, while the lowest are OPM -0.29582, AT

~0. 55352 and LC -1.%50231.

CONCLUSION 1.1

The average rate of return of ‘Commercial and
Industirial share is relatively higher compared to Mining
and 0il; while between Mining and 0il, the difference is

insignificant. ¥hen data are groupsad according to
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industrial classification, we can conclude that
Investment and Finance~sHolding Firms group and
Communication group give the highest rate of return,
followed by Food, Beverages and Tobacco Products; Cement;
Oil and Mining.

The returns of blue chip share are much higher
when we compare these returns with those of th% other
shares., Some returns in Bank, Food, Beverages and Tobacco
Products, ©Oil and Mining are negative, Nevertheless,
these shares are higher than the average rate of return

in Commmercial and Industirial.

RECOMENDATION 1 1

It is recommended that more investment should be
made in commercial and industrial endeavours since the
return of investment in the séme is high. More
specifically, more investments should be made in the
group of Investment and Flnanée/Holding Firms and
Communication and then on Food, Beverages and Tobacco
Products. Investors should spread their portfolio in

several securities to reduce risk.

FINDINGS 1.2. Market rate of return CrH);
The market rate of return is the weighted rate of
return of 21l of the securities in cne period's rates of

return, the weight of each security being given by its
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total market value relative to the over—all market value
of all securities,

From Table 4.1, one can see that the highest market
rate of return is PT&T 13.7908856 and the lowest is GLO
~0.40924. The range between the highest market rate of
return and the lowest is 13.70 to -0.40924. The second
highest was FPHC 4.45871; the third, PX 1.06B548: while
the fourth and fifth were AC 1.08671 and BP 1.02689
respectivel y.

Aside from GLO -0. 408924, the other low market rates
of return was these of APX, OPM, LC and IRC, with returns
of -0.04880; -0.08528; -0.09092 and -0.0737,
respectivel y.

Irn accordance with the average market rate of
return of each group portfolioc, the market rate of returﬁ
for Communication (3.38428803 is al little bit higher

compared to the other groups. Even compared to certain

groups of portfolic that have negative market rate of T

return, this return is much higher. Compared with the
rates Investment and Finance-Holding Firms and Food,
Beverages and Tobacco Froducts. however, said market rate
of return is not that much different,

The market rate of return for PNB in Bank is

relatively higher compared. to other banks. CHINE has

negative rarket rate of return. For Communication, PTT

has very good market rate of return with 13.79256. Some
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of the shares in Investment and FinancesHolding Firms
also have good market rate of return.

Both rate of return and market rates of return of
securities are very important factors to be considered by
investors in diversifying their peortfolic in the stock
market. More often than not, rational investors will
always try to invest in the highest rate of return with
lower risk. This investor’s behavior is confirmed by beta
risk of portfolio and weight of asset of their
investments in market portfolio.

¥hen one invests in market portfolic with the high
rate of return, it will always follow that he has to
contend with the highest beta risk. That is why, there is

always trade off between return and risk.

CONCLUSTON 1. 2

‘The pattern of the rate of return of securities is
also followed by market rate of return. This could be
seen from the portfolio return. During the 1991 and 1992
period, PTT had very good performance although CGLO from

the same group had lowest.

RECOMENDATION 1 2

It is strongly recommended to investor te invest in
shares with high market rate of return, most of which are

in Bank, Communication, as well as Investment and
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FinancerHolding Firms. Fer group portfolioc, it is
recommended that investment be made in Communicgtion.
especially PTT since one can expect high return from the
same unlike GLO which is still undervalued and needs to
do a lot catching up with PTT. Investment should alsc be
made in the other groups like Investment and
Finance-Holding Firms, since they give good market rate
of return. Several shares, like PTT, AC, and FPHC, have

very good market rate of return for that matter.

FiINDINGS 1.37 Beta risk (bj);

There are several properties of the CAPM which are
important, First, in equilibrium, every asset must be
priced so that its risk-asdjusted required rate of return
falls exactly on the straight line of the security market
line. This is true becausg not all cf the wvariance of an
assel’s return is of concern to risk averse investors. In
other wtrds: investors can diversify away all risk except
the rigsk of the economy as a whole, which is inescapable
Cundiversifiabled. Consequently, the only risk which
investors will pay a premium to avoid is covariance risk.

Therefore, the total risk of any individual asset
can be partitioned into two parts: systematic risk Cbeta

" riskd which is measure of how the asset covaries with the

economy, and unsystematic risk, which is independent of

the economy.
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The CAPM designates systematic risk as beta .

The beta of the market is 1.0. Assets with less

systematic risk (less volatility> than that of the market .

would have betas of less than 1.0; more risky assets
would have betas in excess of 1.0.

Most of the beta in portfolio asset in this study
is greater than 1. The five highest beta in this study,
are; CHINB B54. 78261, SJO B8B6.67788, AC 20. 45804, MER
18. 73404 and KPPI 15.80595. The lowest, on the other
hand, are BCI 0.81432, SWM 0.59842, REG O. 82357, FPHC
1.47194 and URBAN 1.80113. The range between the highest
and the lowest beta is $4.7 to 0.81. It means that all of
the assets in market portfolic are risky.

Taking 'into consideration the beta risk by group,
Banking C14.01491)_and Real Estate (11.26379 have the
highest beta risk. It means that Iinvestment in‘these
portfolicos is very risky. Communication (8.285857);
Investment Iand Finance-Holding Firms (6. 29337>; Food,
Baverages and Tobacco Products €5.913090; 0Oil C7.84265)
and Mining (S, 49190), likewise, havé relatively high beta
risk, though lower compared to the first two.

In Bank, there is no one share has negati ve
return. However, there is also a share CCHINB} which has
very large beta 54.78251. In Communication beta risk is
relatively higher. PLDT has the highest of such risk

amcong this group. In Investment and Finance- holding
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Firms, AC has the high beta risk while REG has the
lowest.

Several shares in Food, Beverages and Tobacco
Products have big beta risk: namely, ALI-B, FLC, KPPI,
POPI and RLC~B. All shares in Mining and Oii have high

beta risk; the highest of which are those of S$J0 and LC.

CONCLUSION 1. 3

Most of the assets in market portfolio are risky,
since most of Lhe beta risks are greater than cne, except
for BCI 0©.81432, SWM 0.59842, and REG 0.852357. 1In
accordance with the grouped data, éverage beta risks for
Banks, Real Estate and Mining are relatively higher

compare to the others,

RECOMENDATION 1 3

It is recommended that investors invest their
porfolio in high rate return and relatively low risk.
Several shares ;re strongly recommended like PTT, FPHC,
and REG. éiﬁce these shares give good return, and low
risks. Shares with low return and high risk like CHINB
should be avoided.

Investors must always be aware of the risk and
return if they are geoing to invest Lheir wealth in market
porifolio. Since most of the investors don't know the

behaviour of the market due to imperfect information, the
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researcher recommends that they consult professional
brokerCs) to gain more and avoid losses.

It is also recommended that investors should look
at possible risk before contemplating on the return.
Investors should be reminded that good return does not

necessarily mean low risk.

FINDINGS 1.4. Mean rate of return CFJ = ;5 and FH);

The highest mean rate of return of portfolio in
this study is PT&T 56.83i82; followed by those of FPHC,
AC, APMC and RFM, with rates of 2.47419; 0. 94068; 0.85614
and O.778601 respectively. The lowest is ILI's -0.00770.

+As to the shares by group, the highest mean ratg of
return is that of Communication which is 1.93745,
followed by Investment and FinancesHolding Firms 1. 00714.
The remain group are relatively lowér.

The mean rate of return in this study is like “the
rate of retyrn" in sub-problem 1. The difference is taken
from the average of return during the 24 months to

confirm the accurate rate of returns in sub-—problem 1.

CONCLUSTON. 1.4

The pattern of mean rate of return is the same as

pattern of rate of return and market rate of return.

RECOMENDATION 1. 4
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It is recommended that investment be made industry
with high market rate of return but with low risk. For
risk-aversed investors, to spread their portfelios in
Communication, and Investment and Finance~Holding Firms
or in any particular blue chips shgre where they are safe

and have good returns, is strongl y recommended.

SUB_PROBLEM 2

How is portfolic theory and CAPM being utilized in
the Philippine stock market in terms of the fellowing
variables:

2.1, Monthly rates of return CrJtD;

~2

€.28. Variance of the rate of return [Ce, .5 or (o 23

ij J

2.3, Covariance of the réte of return of security J
with market rate of return ngM);
Z2.4. Weight of each securitylin market portfolic
C“UD
As tg how portfolib theory and CAPM are being
utilized in the Philippine stock market will be reflected
from several variables in problems 1 and 2 above. That is
why the computation of those variables are very crucial
in £his study,
How is portfolic theory and CAPM being utilized in
the Philippine stock market and to understand the

relationship bet@een medern portfolic theory and tha

CAPM, let us consider the process we must go through to
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use modern portfolio techniques to calculate the risk of
a porifolio., To do so, we must have standard deviation of
every assel’s expected returns, the correlation between
the expected returns for every pair of assets, and the
amount of ecach asset being held.

FINDINGS 2-1. Monthly rates of return Cr,,D;

T END N it
Table 4.3 to table 4.45 show the monthly rates of
return for 42 securities. The existence of =zero entriesg
in column rj is due to the absence of monthly trading, no
dividends issued and-/cr no change in prices.
Monthly rate of return is another confirmation for
rate of return in security erD in sub—problem 1 and mean

N

rate of return CF} = mJ and rm) in sub-problem 2. In this

study, researcher find there is no contradiction among

these variables.

CONCLUSION. 2. 1

The monthly rate of return of securities in market
pertfolic follows the previous finding for rate of
return, market rate of return and mean rate of return,
But it should be borne in mind that good rate of return
does not necessarily mean good monthly rate of return.
Infact, during during monthly peried, there were
fluctuations of the price of shares affecting the total

rate of return in the entire period (24 menthsd.
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RECOMENDATION 2. 1

It is also recommended that investors spread their
portfolio in the shares with good meonthly return like
PNB, PTT, MB, AC, FPHC, REG, RFM and SMC. And for
investor Lo take adventage for fluctuation of monthly
price of share and also to anticipate the future price,

they should always monttor any fluctuation.

FINDINGS 2.2. Yariance of the rate of return

[Cgij)'or Cgﬁ)];

The variance of the market return is the expected
squared deviation frem the expected return. It is a
measure of variability. In general the highest variance
of market return, as shown in Table 4.1, is PT&T 4.04004.
followed by URBAN 1.812489, AC 1.21470, BP O.874%0 and

. FFHC ©.489287. The lowest is XPST O CO009, followed by
CHINB ©.00085; SOLID O0.00258; AT 0.00289 and POPI
O. 00393,

When we lock each group, we find that Communication
has the highest wvariance with 1.25600, followed by
Investment and Finance-Holding Firms group, 0. 43351 ;
Banks 0.38718) Fcod, Beverages and Tobacco Products
0.17125; and Oil group, 0.12567. ~ In Bank the highest
variance is URBAN, while Communication it is PTT. In
investment and FinancefHolding Firms, the highest

variance is AC 1.21470 which the lowest is SMFI-B
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©.Ci114. In Food, Beverages and Tobacco Products, RFM has
the highest variance while POPI has the lowest.

In 0Oil and Mining, BP and PX have the highest
variances with 0.87450 and 0. 05260, respectivel vy,
CONCLUSION 2. 2

High varlances are seen in Commercial and
Industrial shares, followed by Mining and ©il. As for
Bank and Communication, varjiances of URBAN and PTT are
relatively bigger, in contrast with those of 0il andg
Mining which are smaller.

Communication has the highest variance according to
group, followed by Investment and and Finance-Holding
Firms group, Banks, Food, Beverages and Tobacce Products
and ¢il group.

RECOMMENDATION 2. 2

For ipvestors it is recommended that £hey invest in
shares with small variance, for such reflect the
variability of the securities.

FINDINGS 2. 3. Covariance of the rate of return of

security j with market rate of return
ngH); T —

Covariance is a statistical measure of how two

random variables, such as the returns on securities i and
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J> "move Logether”, A positive value for covariance
indicates that the securities return tend to go together.
A negative covariance indicates a tendency for ‘the
returns to offset one another. A relatively small or zerco
value for the covariance indicates that there is little
or no relationship between the returns for the two
securities, In this study, all of covariance are
positive, and tﬁe highest and the lowest are AC 24.851586
and KPSI 0.00015 respectively. It alsc mean that the
movement of one security will influence the others.

As to the finding by group, Investment and
Finance-Holding Firms has the highest covariance which is
B.30661, followed by Communication, 4.904062. Banks; Food,
Beveages and Tobacco Preducts; O©Oil and Share have
covariances of 0.59919, 0.11978,. 0.83887 and 0.10840,
respectivel y. |

The biggest covariance in Bank' is that of URBAN,

-while the smallest is that of SOLID. In Communication,
PTT has Lhe biggest covarliance; in Investment and
Finance-Holding Firms, AC; and in Food, Beverages and
Tobacco Products, RFM. For Mining and 0il, BP and PX have
the biggest cévariances, while VUL and AT have 4the

smallest.

CONCLUSIOMN 2. 3

In this study, all of the covariances are positive,
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It means that security returns tend to move together with

strong relation with one ancther.

RECOMENDATION 2. 3

For investors, it is recommended that they invest
and diversify their portfolio in the positive covariance
with high rate of return. However, awareness on the
fluctuation of market should be closely ob=served.
Positive covariance indicates that securities Itend to
move together. If they invest in positive covariance with
good return, investors can expect thap their portfolic

will gain good return.

FINDINGS 2.4. The weight of each security in market
porifolio ij)

The weight of security in market portfolic can be a

measure of the wealth invested in market portfolio at a

certain time. In general, the investor prefers to invest S

more 1in commercial and industrial vanture. It is
indicated by the weight of Commercial and Industrial
share which is 0.88200 as well as the average weight
which is 0.89388. For ©il share and Mini ng share, the

weights are only 0Q.089802 and 0. 00901 respectivel y,

And if look at average group of these shares we can e

see that the average weight of Real Estate is the highest

0.04972 and followed by Communication O.03840. The other
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group like Bank, Investment and Finance-Holding Firms,
Food, bevewrages and Tobacco Product, 041 and Mining only
give everage weight O0.03840, O.01285, 0.02694, 0.01228

and 0,00991 respectively.

CONCLUSION 2. 4

Most of investors invest in Commercial and
Industrial) share rather than in‘mining and oil during the
périod 1921 and 1982. In addition, more investments were
made on the Real Estate.and Communication. Such could be
attributed to changes in several variables like economy,

pelitics, among others,

RECOMENDATION 2. 4

It is also recommended that investors invest more
in commercial and industrial issueslespecially in Real
Estate and Communication since the return of investment
therewith are much higher. Investors should also spread
their portfolic in several securities to reduce risk,
preferably to Bank as well as Food, Beverages and Tobacco
Products since these groups of shares give good return,
as =een from the weights of average of these groups
which are good enough though little bit lower compared to

Real Estate and Communication.
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. SUB-PROBLEM 3

What are the perceptions of the respondents as to
the effectiveness of ithe portfelio management in managiﬁg
securities 7

The perception of the respondents as  teo  the
effectiveness of the pcr£folic in managing secutities

could be classified in the following criterion:

FiNDINGS: 3

1. The way they manage portfolic in the Philippines
stock market.

All respondents answered C(YES3, when researcher
asked the effectiveness of the way Lhey manage the
portfolio. Some of the reasons given are the following:

2. Our approach assumes the fund as inverted for
long time; the performance has been fairly good;

b. Qur porfolic has ocutperformaned the market by
8. 42 2% and %.79 %

c. Most of stock selected have established gocd
earning track redard Cexcept for mines and C-IS) and deep
management bench;

d. We can.not Say it is really effective because
there are many reasons or factors why these issues are
going up and down.

2. The way they select combination of portfolic in

the stock market in terms of rate of return and.risk
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invol ved.

Based on the above answers, 7 out of 12
respondents or 58,38 % selected the portfelic with
highest return and moderate risk; and 41.87 % or 5
respondents selected thg poritfolico with . the moderate
return and moderate risk.

3. The way they predict the high or low reiurn as
well as the high or low risk of share in the market.

All of the respondents ha@e done the same by
locking at combination of Cad, Cb>, Ced, and Cd>, plus
several additional factors, like management stylé,
vision..price—earning CP/ED ratio, cash flow, debt equity

ratio, earning forecast and historical fund,

would like to choose to reduce risk can be seen in Table

4. 48,

CONCLUSION. 3

As far as how the respondents manage their
‘portfclic effectively, 7 out of 12 respondents or 58, 33
% selected the porifolio with highest return and moderate
risk and 41.67 % or 5 respondents selected their
portfolio with the moderate return and moderate risk. The
way the respondents predict return and risk,
consideration is made on the demand and supply of share,

price of share, certain economic and political facﬂors.

4. The combination of portfolio the investors
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Most of the investors invested the biggest part of their
wealth in Commercial and Industrial to reduce risk and to

gain higher returns,

RECOMENDATION 3

Is is suggested that investors should always
observe risk and return if they are to inveast in® market
portfolio; that they don*t forget several variables like

pelitical and economic environment.

SUB-PROBLEM 4

Is there a slignificant difference on the
perceptions of respondents as teo the effectivensss of

portfolio management in Philippine stock market ?

EiND INGS- 4

Based on Tables 4.1; 4.2; 4.46; 4.47; 4.48: 4.49
and 4.%0, ' it can be concluded that there was no
significant difference on the perceptions of the
respondents as to the effectiveness of portfolico
management in the Philippines stock market. i:‘rom the
Table 4,46, as the response to the question of the way
they select the combination of portfolis, all of the
respondents answer was "highest return and moderate risk"
and "moderate return and moderate risk'. The difference

between the former and the latter is very slight ¢16.68
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2 with or only twe respondents answering more on
"hihgest returrn and moderate risk".

This perception was supported by the other facts on
Table 4.47. which the respondents would predict risk and
return based on combination of several factors, namely:
by loocking at demand and supply of the share, by looking
at price of the share, and by locking at the Eertain
economic¢ factor. All of respondents €100 20O preferred the
combination of several factors the researchers mentioned
above.

Another important fact can be found from Table
4.48. as to the percentages of combination of portfolio
the investors would like to choese to reduce risk in the
stock market. Most of them gave more weight on commercial
and industrial share, followed by *“oil share" and

"mining share," respectively.

CONCLUSION, 4

.

There are no significant differences on the
perceptions of the respondents as to the effectiveness of

porifolioc in the Philippines stock market,

RECOMENDATION 4

It is also recommended that the investors maintain
effective management of their portfelie. They should

always review and up date their information and ability
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from time to time, in as much as the environment is
changing very fast.

SUB-PROBLEM 5
Whap is the future of the Philippine stock markets
using po;tfolio management 7
EINDINGS- 5
To answer this problem reseacher provided 4
possible answers in the questionnaire:
1. will be better due to eccnomic and pelitical stability
2. for the first 3 years there would not be much change
due to brown out problem, but after this problem is
overcome, it would be better
3; CAMP and APT will be much employed
4. combination of (1), (&) and (3.
Most of respondents (67 pefcent) answered (42
combination of (12; (23 and (33, The next (34 percentd
Ci1>. But some of them added several answers. For

instance, one said that “management portfolic in the
future of the Philippines stock market has big potential;
this is especially true during the times when interest
rates are going down', Another opened that "the stock
market develops and introduces more stocks Cother
productsd into the market, more inventible funds will
find its way into it. This will prvide a broader

orientation for portfolio managers into equi by
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investments*.

CONCLUSTION. 5

Most of respondents (B7 percent) answered (42 or
combination of C12; €&> and C3§. e.i., will bg better due
Lo econemic and political stability; for the first years
there would not be much changes due to brown out
problem, but after this problem is overcome it would be

better; CAMP and APT will be much empl oyed.

RECOMENDATION 5

CAPM will be much employed in the future. In fact,
this tool is already employed in the big markets in thé
USA, The Philippine market will expand greatly in the
future. At this early, therefore, due to the lack of
understanding about CAPM, the researéher recommends that
more studies about the same should be done so it will be
Imore appreciated.

And if the investors wuse CAPM, they must pay more
attention to beta risk and covariance te see the risk
involved as well as return of their pcrfciic.

This recomendation is supported by the results of
the tests for annual pericds which do not confirm the
hypothesized positive linear relationship between rJ and
ﬁJ. For the year 1991, the hypothesis is rejected at .01

level and for the year 1992, though the result is
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significant, the relationship is perverse in the sense

that the sign of a is negative.

6. Results of the Tests of the CAPM

Initially, the CAPM was tested using the data over
24 month period for the total of 42 securities, The
result of the regression analysing using cmdinar& least
squares is insignificant,

The observation made regarding a highly volatile
market  indicates the possibility of significant
differences in market behaviour between calendar years,
Besides, the parameters of the probability distributions
of the rates of return of securities may not be
stationary over the 24 month period. To be able to take
into account these possibilities, tests were made for the
annual periods. |

The results of the tests using annual data show
soms level ?f improvement over the results of the test of
the 2 year period. For instance, the variations expl alned
by the beta increased from 0.4 % to 1 % up to 14 2%,

Cn the wheole, however, the results of the testis for
the annual pericds do not confirm the hypothesized
positive linear relationship bhetween rj dan ﬁJ. However,
only 11 percent of . the wvariation is explained by the
regression. For the years 1991 the hypothesis is rejected

at 0.10 level. For the year 1992, though the result is
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significant, the relationship is perverse in the sense

that the sign of o is negative. For ease in making

1
camparison, the results of the tests for the 1991 and
1992 pericd as well as the annual periods are shown in
Table 4.850.

Also, the values of the estimates of the intercept
oy and RF are seen to be different from each othér. Fow
C7> of tﬁe Tabel 4.50 shows tLthe ratio of 30 to EF which
range from -0,04 to 2.5. The prediclion of the model is
that the ratic should be equal to 1.0. Row (8> of Table
4.50 shows the estimates of the 1 statistic for the tests
cf equality between aland C:M“ ;FD' The null hypothesis
of equality is rejected for all periods.

Thus, the hypothesized relationship (3.68a) and
(3.Bb) cannot be accepted and the theoretical predictions
of the CAPM are not substantiated bylthe data.

However, there is another source of ambiquity in
the preced%ng test results which is not taken into
account. This arises from the empirical assumption that
the beta risks are stationary. Stationarity Implies that
the parameters of the probability distribution are
constant at least for the time period covered by the
data. Each ﬁj is a function of r‘j and okj' A stationary
ﬁj therefore implies that the underlying probability

distributions of securities rates of return are

stationary.
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Fer the Philippine stock markét, this assumption of
stationarity of the betas may not be wvalid, The test
results of the CAPM may indirectly show the possible
non-stationarity of the beta risks. For instance, in
Table 4,50, the Ra or F-values for the two-yea; periocd
(1991 and 1S92) are much smaller than those of the annual
periods. For example, the lowest value of R> for the
annual perjods is 0.01071.

Since the beta is a function of the probability
distribution of securities rates of return, the need to
lovk into the statiocnarity assumption of the betas
réquires investigation into the nature of these
probability distributions. Moreover, studies in the U. S.
show that the behavior of the stock prices could be well
approximated by a random walk. This means that the market
is efficient and current prices fuliy reflect available
and relevant information. This may not be true in the
case of the Philippne stock market. The random walk
hypotheslis 1s used as a convenient starting point of
investigation of the processes which generate stock
prices and the distribution of return, in particular:

independence, stationarity and normality.

CONCLUSION. 6

The hypothesized relationship (3.82a) and C3.6bd

cannct. be accepted and the theoretical predictions of the
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CAPM are not substantiated by the data.

RECOMENDATION &

If investors are going to use CAPM to predict
return and risk of their portfolio, they must pe
-accompanied by other iLypes of prediction since CAPM does
not give a total or satisfactory answer, and that the
CAPM test regression analysis, using Ordinary Least
Squares (OLSD, produced insignificant result,

This recomendation is supported by the resulis of
the tests for annual periﬁrds which do not confirm the
hypothesized positive linear relationship between rj and
BJ' For the year 1991, the hypothesis is rejected at .01
level and for the year 1992, Lthough the result is
significant, the relationship is perverse in the sense
that the sign of 3’ is negative.

Researcher also recomends that investor or broker
who has research capabilities shoﬁld é.lways update his
estimation about risk and return of the porifolia by
using CAPM among others, since market behaviour is &lways
changing due to changes in ceratin environment, like
economy, political and interest rate, in order to make
hsi estimation and prediction much cleser. So far there
is no tool or method or a.n-y instrument in the world that
can be used to predict exactly what will happen in the

stock market in t'he future.
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Furthermore the researcher recommends that further
stﬁdies using CAPM shcuiﬁ relax the assumption that
investor are price taker and have homogenous expectation
about. asset returns; investor may borrow and lend
unlimited amount at the risk free rate; quantity cof
assets are fixed: all assets are marketable; asset
markets are frictionless and information is costléss and
available to all investors; and theré are no nmarket
imperfecticns such as taxes, regulations, or restrictions
on short selling; to come up with better and mere
accurate prediction.

Also recommended are several titles for further
studies:

1. Testing the CAPM with Time~Varying Risks and Returns
in Philippine Setiing.
£. CAPM, Market Behaviocur and Portfoiio Analysis, Test in

the Philippine Stock Market.

3. An Alternative Test of the CAPM for Philippine Steock |

Exchange.
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AFPPENDIX B
QUESTIONNMAIRE

PORTFOLIO MANAGEMENT
IN THE PHILIPPINE STGOCK MARKET USING
THE CAPITAL ASSET PRICING MODEL (CAPM)

Survey Questionnaire

Please answer all of these guestions n this
guestionnaire by putting check mark in the spoce -provide
and fill up the blank space. All informalion gather
through this question will be wused for academic purpose
only.

1. Name of the company:

2. Position of respondent in the company:

3. How many years you are engage in the stock market
1 - 5 vears
& - 10 years
11 - 15 years
18 - 20 years
> 20 vears

[N AT AT
LC VYAV

4, How do you select portfolico in the stock market in
terms of rate of return and risk:

will choose highest of return and moderate risk
will choose moderate of return and moderate risk
will choose lower return and lowest risk

will spread among a, b, and c

Ao

if your answer is d, please specifyed your combination in
term of percentage:
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. How do you predict the high or low of return and the
high or low of risk of share in the market

a. by looking at demand and supply of the share

b. by looking at price of the share

c. by locking at the certain economic fluctuation

d. by loocking at the certain political situation

e. by leooking at any combination of a, b, ¢, and d
Cplease specify D

f. others factor (please specifyd

6. Regarding guestion number C42 and (5>, what
combination portfolio would you like to select to
reduce risk in terms of the following listed share: '

Share of Stock Percentage

igol isez

a. Commercial and industrial shares
b. Mining share
c. 0il share

g

100 1c0

X

For item Ca) Commercial and industrial share:

1991

rrl
o
%
@

Bank of the P.I
City Trust Bank
PNB

Solid Bank
Union Bank
China Bank

aps

ommunication

ABS-CBN Broadcasting
Globe Madkey A

PT&T A

10. PT&T B

1i. PLDT. Com

12. Manila Bulletin

opNg oap

T T
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Investment and FinancerHoldings Firms

13. Ayala Corporation A
14. Ayala Corporation B
185, AGPI-A

16. Anscor-Aa

17. First Holding A

18. First Holding B

19. Republic Glass A

20. SM Fund Inc B

21. House of Investment xc
Food, Beverages &% Tobacco Products
22. RFM Corporation

23. Ban Miguel Corp A xs
Z24. San Miguel Corp B x=

Real Estate

25, Ayala Land Inc B

28. Cebu Property A

27. First Lepanto Corp A
28. First Lepanto Corp B
29. Kuck Properties A
20. Phil Orion A

31, Phil Orion B

32. Robinson Land B

33. Phil Realty A

34. Shangrila Properties
'35, Belle Resources

36. Belle Resources B
Utility

37. Meralco A

28. Meralco B

Cement

39. Bacnotan Cons

T T

Ceramics, Tiles, Glass % Allied Products

40,

Chemicals & Allied Products

Saniwares Mf'g Corp

41, Interphil Lab A
42. Interphil Lab B
Construction

43. Engineering Equipment

LTI 1 T

A AR

N X

A XXX

X XN

&8

&R
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Electronic & Allied Products
44. Sazlec Phils
45, MEPCO

Hotel,

46. Grand Plaza Hotel Corp

Paper and Allied Products

47.

FICOP A

Rubber and Allied Products

48,

Sime Darby Pilippines

Shipbuilding & Repair

49.

Keppel Phils

80. Keppel Phils B

- Textile and Other Product

Bl. Fil=syn Corp
Trading

.82, Metro Drug Inc A
53. Metro Prug Inc B

Transfortation & Storage

54.

Int'l Container xc

For item Cb> Mining Share

Mining -=-- Big Board

58.
S56.
S7.
58,
5.
BC,
6i,
e2.
63.
64,

Apex Mining A
Apex Mining B
Benguet Corp A
Atlas Cons A
Dizon Mines
Lepante Cons A
Lepanto Cons B
FPhilex Mining A
Philex Mining B
Surigac Cons A

Recreation and other services

AR

AP

T

[T

AN XN

X & X XX

XX

&

XX

&
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0il '
B65. Basic Pelrocleum A %
66, Basic Petreoleum B % |
B7. Oriental Pet A “
58, Oriental Pet B %
59. Philedrill Corp A “
70. Philodrill Corp B “
T1l. Seafront Pet A %
72, Trans Asia 0Oil %
Mining --- Small Board
73. Manila Mining xc %
74. Manila Mining B xc %
75. Omico Mining ' %
QOil
7E. Alcorn Petro A %\l
77. Alcorn Petro B %
78. Anglo Phil 0Oil %
79, Balabac Qil A %
80. Balabac 0il B “
Bl. Interport Res A %
82, Interport Res B “
83. Palawan 0il b
84. Petrofields A %
85. Petrofields B %
86, Republic Resources A “%
B7Y. San Jose 0Qil %
88, Terra Grande Qil : >
22, Unioil Explo A =
80. Vulcan Ind’l & Mng %
Teotal 100 % 100 2

7. Do you think the way you manage your
Philippines stock market is effeclive:

if your answer either (ad or (b,

a. yes
b. No

please give Lhe reason:
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8. How do you think management portifeolio in the future
of the Philippines stock market (Please specify your
answerd:

1. € 5 will be better due to economic and political
stability

2. ¢ > for the first 3 years il would not much changing
due to brown out problem, but after this problem
is overcome it would be better

w

C D CAPM and APT will be much employed

4. ¢ O combination of (1) €a23; and (3

End of Questionnaire
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APPENDIX C

List of Respondents

No Name of the Company

Position Level

B. H., Chua Sec. Corp

Century Securities. Corp
Citicorp Vickers Phils., Inc
EBC Sec. Corp

HG Asia Securities (Phils) Inc
I. Ackerman & Co. Inc

Morgan Grenfell Phils Sec. Inc
Peregrine Securities
Philippine Asia Equity Sec

10 Public Sec. Corp

11 Sapphire Securities, Inc

iz Sun Hung Kai Securities

DQONONE=WN-

Trader

Trader

Vice President
Vice President
Anal yst
President
Trader

Anal yst
President
Trader
President

Vice President
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