CAPITAL MARKET THEORY
(CAPM, CML, SML anp APT)

The portfolio theory is concerned with estabhshmg guidelines for building up a portfolio of
stocks or shares. It focuses on fundamental insights into investor’s behaviour and places these
insights into a coherent framework for rational analysis and decision-making such that the benefits
from these decisions can be maximised, and the risk minimised. But the risk in a portfolio of
“assets will not be the total of risks of individual investments, it can be more or less than the
total. The objective of every investor, however, is to minimise the risk for a given return and
Capital Market Theory deals with this subject -

CAPITAL MARKET THEORY

Capital market theory is an extension of the portfolio theory. The portfolio theory explains how
rational investors should build efficient portfolio based on their risk return preferences. The
major factor that allowed portfolio theory to develop into capital market theory is the concept
of a risk-free asset, that is, an asset with zero variance. The assumption of risk-free asset allowed
to derive a generalised theory of capital asset pricing under conditions of uncertainty. Capital
Market Theory which is popularly, known as ‘Capital Asset Pricing Model’ (CAPM), explains
"as how assets should be priced in the capital markets, if, everyone behaved in the way portfolio

” theory imagined.
<ASSUMPTIONS OF CAPITAL MARKET THEORY

When dedling with any theory in science, economics, or finance, it is necessary to articulate
a set of assumptions that specify how the world is expected to act. In this connection following
are the main assumptions that underline the development of capital market theory.
» Investment decision criteria : Investors who are risk averse have their portfolio
decisions on security, its expected return and standard deviation criterion.
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There az no taxes or transaction costs involved in buying OF selling assets.. "I'hls
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There is no inflation or any change in interest rates, or inflation is fully anticipated.
This is a reasonable initial assumption, and it can be modified.

Capital markets are in equilibrium, this means ‘t'hé.t we begin with all investments
properly priced in line with their risk levels.

by their actions.

All assets are marketable : All asse
in the market,. '
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CAPITAL ASSET PRICING MODEL: (CAPM): -

Investors are risk averse. Therefore, they Wlll select a portfoho of securmes to take the benefi ts
of diversification. When they are deciding Whether or not to-iriVest in‘a paiticular security, they
want to know how the security will contribute to the: risk and expected return of their portfolios.
As explained earlier, the total risk of a security consists'of both systematic arid unsystematic
risk. Systematic risk, which is also called market risk or non-diversifiable risk, is the portion
‘of a security’s risk that cannot be eliminated through diversification. The unsystematic risk,
which is also called firm-specific or diversifiable risk, is the portion of a security’s risk that
can be reduced by diversification. Diversification is the act of holdmg many securities, in order
to reduce the risk., When a. large number of securltles enter in a portfolro, many random
fluctuations. in. retums from these secuntres are automatlcally set off and the overall risk of
Athe portfolio is. reduced But systematrc risk, wrth reference to a portfoho, remains the same and
is constant irrespective of the number of securities in the portfoho Therefore, the only effect
of a security on the portfolio is through its systematic_ ‘risk. The risk of a dwersgf Ted portfolw
depends upon the systemiatic ‘risk ‘of the securities in the portfolio. The standard’ deviation of
an individual security ‘does nof indicate how that security will contribute to the risk and return
ofa “diversified portfoho So,’ another measure of risk is needed-i.e. a measure of a security’s
systematic risk. The Capital Asset Prrcmg Model (CAPM) provrdes thrs measure whrch relates
to the expected‘retum on a. secunty o its: systematrc risk.. A6 5 B . %

"l'HE MODEL Igv &t v A pi G :,' RECTE ST Tt s Toh

l

The Caprtal Asset Pr1c1ng Model (CAPM) was developed by W’ llmm F Sharpe, the
“Nobel Laureate, and many: financial economists, through the sixties., CAPM provides the link
between return and. non-dlversrﬁable or systematrc risk. An mvestor can. use CAPM to assess
the extent of additional return over rrsk—free return for a glven level of systematrc rnsk of a risky
investment. The excess return eamed over and above the. risk- ﬁee return zs called the risk
premium which is the reward. for undertakmg the rzsk Thus the basic theme' of CAPM is that
expected return of a security increases linearly with systemattc risk, measured by beta. It uses
the results of capital market theory to derive’ the *relationship . between expected refurn and
systematic risk of individual securrtles portfolros The CAPM: can be expessed"m the form of

equatron as follows

st ﬁ R+B(R ) Ly e -
Where, R = Expected rate of return from any mdrvtdual secunty or portfoho of securmes
69l i Ry = Risk-free rate of return.>ii. el 2o ; : »

T AT R... = Expected. rate,of sreturn on' market portfolio. SERGHT L S

VT (W B = The beta: factor:i-e./market sensivity index or measure of Systematlc I‘lSl\
s Al .- of individual secunty ‘or. portfolio of securities. P
R For example, if the Future.aCapltal Holdings' has mvested in equity shares: of a- blue chrp
-corppauy and.its. iy 6 0en ww’n gl 1 e d -
w2 e Risk free return’i ARYI = 9% o e il g o wblys: &
Expeoted market return’: »(Rm) TR0 s T MANANES , sl anent men
--‘Beta factor is =110.8" ' 1 15 Sl O
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The expected rate of return as per CAPM will be— .

R»= Rr-’rﬁ(Rm—Rf)
= 9+08(16-9)
= 9+0.8x7

= 9456=14.6% ovides a mechanism where,

CAPM explains the behaviour of security priceS: and prO‘t/ on the overall portfolio risk

investors could assess the impact of a proposed security aneSt{ngg in such a way that the risk
and retumn. It suggests that the prices of securities are determined in

i ich is indicated by the beta
premium or excess returng are proportional to systematic risk, which

coefficient. The mode] is used for analysing the risk-return 1Vmp.11cat1c.>ns (})f h(;l:t':f Z‘::(;":Leks.
CAPM refers to the manner in which securities are valued in line V\flfh tFe('; g 51 in\?estos
and returns. A risk-averse investor prefers to invest in risk-free securities. Pkl hr
having few securities in his portfolio, the risk is greater. To reduce the unsy : 23
must build up well-diversified securities in his portfolio. .

INFORMATION REQUIRED FOR caPM

The CAPM model reveals that the expected rate of return of a se.cunty consists two
parts ie. (i) risk-free rate of return (R)) or price of time, and (ii) risk premium (R - R) B or
(price of risk x amount of risk). The risk premium is equal to the difference between fhe expec_:ted
market return and risk-free rate of return multiplied by the beta factor. It shows that risk premium

® Risk free rate (R)
® Risk premium R, - R)
® Beta () - ;
Risk' Free 'Rate (R) r
* “"The rate of return available on assets like treasury T-bills, money market funds or bank
deposits'is taken as the proxy for risk-free rate, The maturity geriod of T-bills and bank deposits
is taken to be less than one year, usually 364 says. Such assets have very low or negligible
default risk and interest rate risk. However, under inflationary conditions, they are riskless in
nominal terms only. In fact, the real return (nominal return minus inflation rate) may become
zero, even negative, wher inflation picks up.”

Risk Premium on Market Portfolio

Market risk premium or risk premium on market portfolio is the difference between the
expected return on the market portfolio and the risk-free rate of return. The CAPM: holds that
in equilibrium, the market portfolio is the unanimously - desirable risky portfolio. It contains all
securities in}e'xactly the same proportion in which they are supplied, that is, each security is
held in a proportion to its market valye, It is an efficient portfolio which entails neither lending
nor borrowing. The risk premium on the market portfolio s proportional to its risk (sz) and
the degree of risk aversion of the average investor, ; , :
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| Beta (f)

It measures the risk
Assets with beta less than o

SrT

(volatility) of an individual asset relatlve to the market portfollo
1e are called defensive assets, whereas, assets with beta greater than
one are called aggressive assets. Risk-free assets have a beta equal to zero. The return on an
asset with negative beta moves in the opposite direction. Beta estimation has been discussed in
detailed in the previous chapter I e A K i

ASSUMPTIONS

The CAPM is based on severa| assumptions which are'as follows—

> Market is Perfect : This means that all assets are marketable and that there are no
~ transaction costs or taxes.

Risk-free Rate : There is a single risk free rate of return (z e, the R, is. the ‘same for;

all mvestors) Investors can freely borrow or invest.at such risk free rate '

> Homogenous Expectations : Investors have homogeneous expectations .about return.
Return in turn is dependent on dividends and capital gams Inflation and its effect on
dividends and capital gains are ignored. :

> Time Period : Forecasts are for one time penod only e LA

Rational Investors : All mvestors are. ratlonal that 1s for a hlgher nsk, they expect a
higher return. ‘ :

»  Divisible : All stocks are infinitely divisible, i T wnll be possrb]e for investors to
__invest in a fraction of a stock. . i S = S e

> Diversification : lnvestors hold well- d1versnﬁed portfolios.
CAPITAL MARKET LINE (CML)

The Capital Asset Pricing Model (CAPM) consists of two elements : the Capital Market
Line (CML) and the Security Market Line (SML). The Capital Market Line (CML) defines the
relationship between total risk and expected return for portfolios consisting of the risk-free
asset and the market portfolio. 1f all the investors hold ‘the same risky’ port_foho then in
equilibrium it must be the market portfolio. CML generates a line on which etfi. = * portfolios
can lie. Those which are not efficient will however lie below the line. Portfolios having maximum
retum at each level of risk (standard devxatlon) are the eff cient portfohos

‘Thus, the CML represents the eqmlzbrmm condmon that prevails in the market for
portfolios consisting of risk-free and risky investments. Al combinations of risky, and risk-free
‘investments are bound by the CML and in equrhbnum all investors will end up with portfolio
on the CML. It says that the expected returnon-a’portfolio is equal to the risk- free rate plus
a risk premium, The risk premium is equal to the' market price of risk times the quantity of risk.
So, the CML shows the trade: off bétween the expected returns and risk for portfolios and the
risk is measured by the standard deviatlon of the portfolio. The equation for CML is :

“,[i'; R+(R -:R &']
y & Vi Gm !

4’.
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L
|| Where, R = % 60 28
: = Risk-free ra 2ol
RRr = "gclaium‘ on the market P Q-r‘tﬂ(')),ll't(;olio
0"" = ' Sfandard deviation Qf tf::g] et poi‘thliO
p . : . [ P i v .
o, = Standard deviation O by using the following formula—_

ML is find out

m v

The Slope of CML : The slope of C . , b 7 A
b _R)IG_ S

(R, -R)/C, or is the excess of market return oyer

In the above formula of slope of CML, the numera or the reward for bearing the risky

the risk-free return. It is a measure of the risk prem'wznts, In the slope of the CML, the

market portfolio instead of holding risk-free investm d i

: . e reward per unit
denominator is the risk of the market portfolio. So, the slope }Tea:clil:i:tsic::al return Zeeded :)(f
» . » i | ures t e 4
market risk. In other words, the slope of CML meas g cteristic of CML :

compensate for a-unit ‘change ‘in risk. The following are the ‘main Cl“’"'“ ’ binat
e Portfolio M (tangent point) is the market portfolio and is the optimum combination

. of risky investments. e
. #. Only efficient portfolios consisting of the risk-free investments and the market portfolio
- M lie on the CML. . LE S ; iy
se the price of risk must be positive. A

.o -'A(;'ML_.-must always,be,.ﬁp‘w'ard sloping becau 5
risk averse investor will not invest unless expected to be compensated for risk. The

greater the risk, the larger would be the expected return.
The CML indicates the required rate of return for each risk level. The CML has been

presented in the following figure.
‘ Capital Market Line
N
P s i =
E |
~ Borrowing '
R, A
‘Lending
e, i7p ol T T
Capital Market Line MLy~ (oK (@) =

|
Scanned by CamScanner




i ‘Market Theory (CAPM, CML.‘SML and APT). & i | o

:;:(l- g:ge::c:ggn his risk preference. The part of the CML from R, to M shows investment in
willing to lend :S a:td is called a lending portfolio. On this part of the CML, the investor is
e o i[’)lo ion of his funds at risk-free rate. The.portion of the CML ‘beyond M is

wing portfolio. In this case, the investor would buy the portfolio M out of his

fﬁﬂd:a :?d “;Ollld borrow funds at risk-free rate to buy more of the portfolio M. The following
illustration 1 explains the concept and application of CML. |

Hustration 1 : BHE following portfolios are available to an iﬁ‘\;éstor .

Portfolio s Expected Return . . .. Risk(0). .
'4: A - 14.0% | 2%
B 18.0% i 5%
C 30.5% 9%

E sty F}l:d out: whether these. portfolios are efficient or not, givén-t_hat the risk-free interest raf'z‘
lSsol /6. Return. of the market portfolio is 18% and the risk of the market portfolio is 4%. . -
ution . - - : . : "3 |

In order to be an efficient portfolio, it must follow the CML pattern. Out of the three ‘?
portfolios, the portfolio B is not an efficient one. Because it has'the same rate of the return
as ﬂlat_ of the market portfolio, i.e., 18% but its risk (5%) is more than the risk' of* the market
portfolio (4%). In order to be an efficient portfo]io,lits return must be : i :

ol
K

- _ G L
Ryt S Ryt Ry - RY 2 :
iy | . fo, et A
= . 5 : / ) =
t—3 + R ——
8+ (18-8)
.= 8+ (10 x 1.25)
= 8+125=205%
However, the portfolio has an expéé_t‘ed» return of 18% only. So, it is not an efficient
portfolio. This portfolio is lying below the CML: .
Portfolio A : Its expected return should be :

o] S
R, = R +R =-R)y_A o
3 ' _2_ bt
= 845(18—.8')‘4 it
= .8+ (10 x.5)
= 8+5=13%
The given expec_tedﬂr’.c;“t'drh" of the portfolio is 14% but its given return is 13%. So, it
appears to be situated above the.,_CMLf. v oiiaiat
Portfoiio C : Its expected retum.is &, .o,ooun o
)':ﬂ;(v 1"” ety . ' e i '.L_  ' ¥ ""~ TLJAR b

I . P
Sv. (IR I 2%
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9
8§+ (18-8) 7

8 + (10 x 2.25)
8 + 22.5 = 30.5% -

The expected return of portfolio C is same as given. So, this portfolio is lying on the

I

i

CML, and is therefore, an efficient portfolio. N
It may be noted that in an efficient capital market, portfolios A, and B cannot persist,

The investors would tend to buy portfolio A and sell portfolio B. Conseguently, the prices of
the constituent securities of portfolio A would increase and that of portfolio B would decrease,
The result would be that the expected return of the portfolio A would tend to decrease from
14% to 13% while that of portfolio B would tend to increase from 18% to 20.5%. Thus, CML
opens up the possibilities of whole new investment opportunities.

It is worth mentioning here that CAPM risk return relationship is separate an_d C_iis.tinct
from risk return relationship of individual securities as represented by CML. An individual
security’s expected return and systematic risk should lie on the CAPM but below the CML. In
contrast the riskless statistics of all portfolios, even the inefficient ones should plot on the CAPM.
The CML will never include all points, its efficient portfolios, inefficient portfolios apd individual
securities are placed together on one graph. The individual assets and the inefficient portfolios
should plot as points below the CML because their total risk includes diversifiable risk.
The expected return of the market portfolio is 14% and the risk-free rate is
10%. The standard deviation of the market portfolio is 28% whereas the standard deviation of
the portfolio of an investor is 37%. Find out the expected return of the investor as per CML.

Solution
Expected return-as per CML is :
. L s ; L g
Ry = RrR, Ry O
= 10+ (14 - .10)'%
= 15.28%

So, the expected return of the investor is 15.28%

SECURITY MARKET LINE (SML)

A graphical representation of CAPM is the Security Market Line. (SML).. This line
indicates what rate of return is required to compensate for a given level of risk. Having
known how expected return is computed, we can proceed to calculate the required return of a
= stock for various levels of f3 including for a beta of zero as risk free investments have a beta
§ -, of zero. If we ‘plot this graphically, with required return on the Y-axis and B on the X-axis, we

\ | gl an upward sloping line, |
\ va\ugi‘}zrll:e poin'ts o -Rm ~- R, Le, lh(? risl'c-prcmium elcmcn.t, and the fact that higher is the
sloping Jine isseccal;lrl:iy, :ngher W(?U]d be its risk premlunj relative to the market. This upward
telationghiy belwee:: st e Sec.'un(y Muarket Line [See Chart on next page]. It measures the

ystematic risk and return,
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APPLICATION OF SML

When individual securities and portfolios are‘pnced correctly, they lie exactly on the SML.
Securities plotting of the SML indicate mispricing of securities by the market. Securities that plot
above the SML are undervalued and hence attractive because they offer higher expected return
than the required rate of return. The buying pressure for such.securities will push up their price
and lower the return until they are correctly priced. On the other word securities that plot below

SML are overpriced and hence unattractive as the expected rate of return is lower than the
required rate of return.

In a well functioning market, SML can be used to find out the ‘fair’ rate of return that a
security should offer in view of'its beta factor, risk-free rate and the market rate of return. In other
words, ‘the fair return’ as preduted by SML for a given risk can be obtained by mixing the risk-
free asset and the market portfolio in the right proportion. This ‘“fair’ rate of return can be
compared with the actual rate of return on that security. If the ‘fair” return is less than the actual
return, the security is under-priced. If the ‘fair’ return-is more than the actual, the security is over
priced. This has been explained with the following illustration.

Alpha Factor, (0) : The difference between the fair rate of return of a security and the expected
rate of return of the security, is known as the Alpha factor, (0). 1t shows as to how much more

or less the security.is earning as compared with the expected rate of return (in view of its risk,
the beta factor).

Following information is available in respect of certain securities :
. Security e A Expected Return

| 14 22%
no 12 16%
1l ‘ sl 14%

The market return is 16% and the risk-free rate is 6%. Find out whether these securities
~are correctly priced or not. Also find out the ¢ (Alpha) for these securities.
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' re correctl priced O Y i he e*p&ted
iced or not can be found b comparing t
it . tly l i
Whether these secunties a

he CAPM return of these securities are :
itv with the CAPM return. Tl
return of the securnity wit

R = R+B®R,-R

ity 1 = .06 + 1.4 (.16 — .06)
ror seeury 06 +.14 = 20 or 20%
For security II = .06 + 1.2 (.16 — .06)
= 06+.12 = .18 or 18%
06 + 1.1 (.16 - .06)
= G6+.11 = .17 or 17% o
The expected return of security I is more than the CAPM based return, so it is
under-prised. However, the expected return of sécurities II and 111 are .lfess than the CAPM
based retumn. So, these securities are over-priced. The 0. of these securities can be found as
follows :
Alfa factor (1)
For security 1
For security 11 -
For security 111

1]

I

For security III

Expected Return — CAPM based Return
(22% - 20%) = 2%

(16% - 18%) = 2% .

(14% - 17%) = 3%

DIFFERENCE BETWEEN SML AND CML

The SML is very similar to the Capital Market Line (CML)Adiscussed above, but there
are differences between the two. The main points of differences are as under : v

(1)  Measure of Risk : The basic deference between the |

I

Il

{2) Efficient Portfolio : All the portfolios lyi

CAPM mode] of ortfolio man i i '
oo p agement is used by investors becau

(1) Risk Adjusted Return

(2)  No Divideng Com
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(&) Under Valued or Over Valued St ' ,
It can put to practical use 1 ocks : The CAPM is not only an academic model.

| o RN IR
- CAPM (%) > TR _ s:g
CAPM %) =ER  _  pog

(4) Analysis of Risk of Project : The '
"~ be evaluated of its worth i Py investment in risky prOJect havmg real assets can

w of expected return. -

(5) ﬁr:rsr:satlon of Risk : CAPM suggests the diversification of portfolio in minimisation

LIMITATIONS

The CAPM provides a useful techmque of measuring the risk factor as well as the requrred ,
rate of return. It is a useful model in dealing with the nsk However it suffers from the following - -
limitations : :

(1) Reliability of Beta A statrstlcally reliable beta factor mlght not exist for the shares of
many companies. Since beta is at the heart of CAPM it may not be possible to figure
out the cost of equity of all companies usmg 'CAPM. Further all the limitations that apply
to Beta factor applies to CAPM as well. i

-(2)  Other Risks : By concentrating only on systematic risk; other aspects of risk are excluded.

These unsystematlc elements will be of relevance to those shareholders who do not hold

a well-diversified portfolio. : i
(3) End and Not Means : The model focuses only on return and not how return is earned.

It assigns equal prominence to ‘both capital gains and dividends whereas one may be

better than the other on account of differential taxation.

(4) Information Collection : It is difficult to determine some crucial information such as
risk free interest rate and the expected return on market portfolio. For one, there are
multlple risk free rates. For another markets are volatile and it varies over time.

What is the requrred rate of return under the Capital Asset Pricing Model in
srtuatlons L1 and Il respectively?

Situation Risk-free returr_g:_; .| Return on market-portfolio . Beta (B)
o1 GhlRater | o T RO 0.90
I kT v CENTE G IR 1.40
111 3 9 S ' 1.00
‘We know that-

R= Rf+ BR, - R)

n situation 1, R = 6% + 09 (10% - 6%)' =.9.6% '
O, R =7%+ 14 (11% - 1%) = 12.6%
M,  R=5%+10(9%-5%) =9%

The greater the beta, the higher would be the risk and:the greater the rrsk premium. This
pushes the requrred rate of return upward. fet :
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TR Aditya enterprise has

beta of 1.5. The risk free rate is -"{"Per cent anq , o
a bete ey sently pays a djy;
: ; e company pre Ide
i on the market portfolio is 14 per f:ent.. Ijhnd of ?2 per cent per annum for magd
gl d investors expect a growth in divide ity according to CAPM. What isthy

: ver share and i ! ’

M *{5 2§ (Zﬂl,tr:j’:;:wzjnql:‘c the required rate of return on the eql:u)e/d return s required return ¢
H 110 : (, 1\:1 price of the equity share assuming-the comp o
present mark L :

Solution :
According fo CAPM model-

R "= R( + B,’ (Rm,—v.R.f)
R = 7+15(4=7)
R’ =. 7—{- 10_5= l7.5

» : . ' then—
The return.computed is taken as required rate of return th
_ D, +g
r-g
_Rs. 2.5 (1 +.12)
A75 - 12

2.8 o
W = 50.9_] ‘

" Present ‘market price is Rs 50.91
onsidering an investment in the share of HUL Ltd. Obama expects

WITETPTIYR® Mr. Obamais ¢ : . .
7 per cent in the next year. HUL’s beta is 1.3, risk-free return js

HUL Ltd. to earn a return of I ] . N
7 per cent and market return s I5 per cent. Should Mr. Obama-invest in the HUL Ltd.

' 'What should Oba'n;a do if beta is 1.1 ?'A’ssdme that other valgles have not changed,'

P

Solurion

The equilibrium return according to CAPM-

R = R+ [R,-R]

STH13(15-7)

C T = T4104=174% -

The actual return is less than the equilibrium return ie. 17.0 < 17.4, he should not buy
the' stock. The"stock is overvalued and its' price may fall, ; et
TV When Bera i LT T v e

R

Il

Il

Re+BI[R - R[]
7+ 11 (15-7)
= 7+88=158% |
Now, the HUL ILtd. js expected to earn 17% which is greater than the equilibrium return
of 15.8%. HUL Ltd. share is a good buy. TN )

ARBITRAGE PRICING THEORY (APT)

- 'A.rb“fage pfi\cing theory is one of the tools used by the investors and portfolio managers.
the‘;‘;’el:“:l t‘_‘sse‘, Pricing model ‘(CAPM)“ex_plains the returns of the securities on the basis of
pective beFas. According to the previous models, the investor chooses the investment
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on the basis of expected return and variance.  The alternative model developed i in -asset -pr icing
by Stephen Ross is known as Arbitrage Pricing Theory. The APT theory eprams the nature
of equilibrium in the asset P“C'ng in a lcss complicated manner with fewer assumptlons compared
1o CAPM. - _ ) » :
Arbitrage is a process of earning profit by takmg advantage of - dlfferentlal pricing for
the same assel. Thew In the security market, it is of selling
security at a high pric€™and the simultaneous purchase of the same security at a relatively lower
- price. Thus, arbitrage refers to buying in the low priced market and selling in the high priced
one to gain from price differences for bringing about.equilibrium in the market price of a
security. Since the profit earned through arbitrage is riskless, the investors have the incentive
1o undertake this whenever an opportunity arises. However, the buying and -selling activities
of the arbitrageur reduces and eliminates the profit margm, and thus, bringing the: market price
to the equilibrium level.

ASSUMPTIONS

The APT theory is based on several assumptibns which are as follows :

e The investors have homogenous expectations.

e The investors are risk averse and utility maximisers.

e A perfect competition prevails in-the market and-there is no :transaction cost.

e The security returns are generated according to factor .model.

@ Risk-return analysis is not the basis. : ) i ‘ , :

The APT theory does not assume (i).single period investment horizon, (ii) no taxes
(iii) inyestors can borrow and lend atrisk-free rate of interest and (iv) the selection of the portfolio
is based on the mean and variance analysis. These assumptions are present in the CAPM theory.

THE APT MODEL

According to Stephen Ross, returns of the securities are influenced by a number of macro.
economic factors which explains the risk / risk premium relationship of a particular security.
The objective of security analysis is to identify these factors in the economy and the sensitiveness
of security return to movements in. these -factors. A formal statement of such relationship is
eturns. The APM, which was developed by Stephen Ross

termed as a factor model of security
(1976), has given a four factors model which explains the risk / risk premium. relationship

of a particular security as follows—

Busically, CAPM says that : A
s sy ~
Where A is the average risk premium = R .- R; o g (&
However, CAPM holds that : 3 P i :
R = X+Aﬂ+le,+kBJ+lB4

When Ao is not given, the APT equ:llbrlum model with rnSkIess asset can be found out

using' the formula—"
(R = R, +(B|x +le‘ +B3)" +[34 4)(Rm—Rf)J
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y A. J.. A, and A, are the average risk premium for each of the four factorg in
- , ’ ¢ 4 e 0 s . .
M and P, are measures of the sensitivity of the particular security to each
‘ .

the model and B, B, B,
of the four factors.

FACTORS
In APT Model, the basic question is what are these factors? They are the underlying
economic forces that kave the primary influences on the stock market. Several factors appea;
1o have been identified as being important. Some of these factors, such as inflation and money
supply. industrial production and personal consumption do have aspects of being interrelated. |p
particular, the researchers have identified the following factors—
Changes in the level of industrial production in the economy.

L
e Changes in the shape of the yield curve.
e Changes in the default-risk premium (i.e. changes in the return required on bonds

with different perceived risk of default.).
e Changes in the inflation rate.

e Changes in the real interest rate.

e The level of personal consumption.

e The level of money supply in the economy.

APT AND CAPM

The CAPM explains the behaviour of share prices and asset prices. However, some of
the essumptions underlying CAPM are hypothetical and do not hold good in reality. As an
elizrnative, the Arbitrage Pricing Theory (APT) has been developed by Stephen Ross. The APT
is based on the assumption that investors would arbitrage in a way that any difference in the
expected returns on assets has some degree of risk. The expected return of a security, in case
of CAPM, is dependent on the market sensivity index. So, there is one factor affecting the
expected return of the security ie. its market sensivity. However, the APT suggests that return
of @ security is linearly related to a number of factors including the risk-free rate of return.
Thus, both APT and CAPM model are different and similar in some respects which are as
follows— ,

(1) The simplest form of APT model is consistent with the simple Jorm of the CAPM model.

When only one factor is taken into consideration, the APT can be stated as capital market

line equation which is similar to the CAPM model.
APT is more general and less restrictive than CAPM. In APT, the investor has no
need to hold the market portfolio because it does not make use of the market

portfolio concept. The portfolios are constructed on the basis of the factors to eliminate
T is based on the law of one price to hold for all possible portfolio

@

arbitrage profits, AP

combinations,
()  The APT model takes into account' of the impact of numerous factors on the security.

The macro economic factors are taken into consideration and it is closer to reality

than CAPM.

i T
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LIMITATIONS OF APT

The following are the limitations of'A
n Undefined Factors : In APT
finds it difficult to establish e

is a significant advanta
stock matket.’

() Lack of Consistency : The factors'that have i"mpact on one grdUP‘ of securities may not
affect another group of securities. i

There is a lack of consistency in the measurements of
the APT model. G ' ittt

sset Pricing Theory (APT) model . :
model, the factors are not well defined. Hence, the investt‘)r‘
quilibrium relationship. The well defined mark,et‘pm.'tfom
ge of the CAPM leading to the wide usage of the model in the

@)

Lack of Independence : Further, the influences of the factors are not independent of
each other. It may be difficult 1o identify the influence that corresponds exactly to each
factor. Apart from this, not all variables that exert influence on a factor are measurable.
IR e Estimate the stock return by using the CAPM model and the a';bifrage model.
The particulars are given below— . = = = ' |

(i) The expected return of the market is

 free rate of interest is 8 per cent.

(ii) Factor ‘

15 per cent and the equity’s beta is 1.2. The risk

A " Market price of Risk- ., Sensitivity Index
Inflation , MR 6% A A 1.1
Industrial Production’ " B o #A10.8
Risk premium g il 3% v ! 10
Interest rate Sty T AR il e T -0.9

What explanations can you offer to explain the difference in two estimates?
Solution ¥ AR

CAPM Model . ;i dpie i
R = Ry+iBy: R =R it i
= 08 +:1.2 (15 .08) - e v
. = .08 +.084: = 164 or 164%
APT Model A R
R o= M+h B+ B+ 2 B+ 4, B,

“*“"Since Ao is not given, the APT 'Eequil‘iﬁi'iufn"fhddélfWith riskless asset can be found out
using the formula— ke et | | o |

R = Ry + (Bl 7L1 +ﬁ2 ,7"2 t .Bs X3 +.B4 _)\'4_).‘(Rm - Ry _

08 + (06 x 11 +.02 .8 +.03 x 10 + .04 x — 9) (.15 — ,08)
08 + (.066 + .016 +.03 — .036) .07

08 % 005,50 byt ibiiistngs v -

085 or 8.5%

The. rates of return differ in the CAPM and APT models because the variables used are

~ entirely different. The return is low according to APT model because interest rate has a negative
~ effect on the return. - | |

]
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IDSIETITIE Bicla is an investment analysis for share of REL. The results of the ana]_ySis
are & Follows. The market price of risks or f§ and sensitivities for the particular stock are given
hafow, ?Lv = 3

f Factor A B
! Interest rate risk 9 9
! Purchasing power risk 9 1.8
i Management risk 1.3 & | 1.6
| Market risk K - 1.75
The probability of getting return on REL share is given below.
| Return Probability

15% 40%

20% 30%

10% 20%

8% 10%

Can an investor purchase share of REL 9
Solution ’

The expected return of the REL share js— - TRRIRRIF o1 AR Y .
R AL S T
= SH(9%.9) + (9 x 1.8) + (1.3 x 1.6) + (.8 x - 1,75
= 5+ 8L+ 1.62 + 208 1.4 P gk i

Return according 10 the mode] = 8.11-
The probable return R = _(l_S'>f 4) + (20 x 3) * (10 x 2) + (8 x 1)
T 48, - Pt

Since the probable return is higher than the return according to the modél, thel share of
BEL can be purchased. AR

_————— ' =S0OLVED “ "
ROETN 7% bets coeficient of gy ay g DU

‘g | ' rate of dividend and earnings i« go i
stiould the SEOULiY ‘A’ can he and. earnings is 8%, at what price
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