-5l and 1ise up to eleven hundreg oY booms
wction of securities for the purpose of
" ;ﬂ.ﬂ an individual or a firm or ;
1_: why? How much should pe invested ip €ach type? y
_ods to tesolve all those and Similar j : e oW
D: +olio management helps in thig
;rcfﬁonals, corporate executives etg. would be keenly interested in
. :: portfolio management progeg

E ;:-:.Changiﬁg world.

:

| WHAT IS PORTFOLIO MANAGEMENT-

| I finance, the term ‘portfolio’ refers to the
| msumtion purely for investment purposes.
. izentures / bonds other securities), gold

“collection of assets’, held v an individual or

'. wrfolio may be defined as a
b cement business, he is creatin
P HUL and IN
| zises becay
4 Sturity or

g a pOrtiolio of businesses. Similm Y, if one invests in REL,
FOSYS, he is building a portfolio of shares. The need to construct a portfolio
se it is not desirable for any investor to invest all his funds in the individual
asset. The investor wants to spread risks by diversification. \ »

Basically, portfolio management involves a proper decision making as to what to
Prchase and what to sell. Tt

requires detailed risk and return analysis and proper money
| "Eegement in terms of investments in a basket of assets, the basic objective being reduction
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Portfolio Management (Di"e’Siﬁcation, P"’ffo[ :
lop B
W, B

10.2 |
i nagement deajs ...

i imisation_of retums Thus, portfolio manager 5 With g

of risk and maximisatio ol securities .and entails choosing the Bess G t sludy 1

analysis for individual se v B

return analy ent of fUnd:\mfhli B

imi ¢ t]on(.] n CStOl. - m
maximise the returns of the ra nd V‘ 3 " o\ i
=2 LISk p l‘l’;, :}3 ;

J ure _highest_returnfor lowes;
and_managing it gﬁcielltl_lw If;if ? | o B
level of investment is c_'al[ed portfolio 1}1{{2{{5’817 W
Us ang -
N

Portfolio management is a dynamic concept and requx/res c;nltmu()

: i [ ntext, investment / portfplio
analysis, judgement and operations. In this co ma”agem :

Porifoli, o WE

 §

defined as the process of construction, r'é’IZSIO’? .and eval"t"’l"’” of a
T 7/ Sk preference or tolerance of tho :
maxmmum returns commensurate with the ri Y2 / ' . f he lnve,,o,:

iy

portfolio management involves the following activities ¥ | |
> Construction of portfolio based upon the data base of the investor, p;e e B
portfolio analygje. SJ:I%

constraints, preferences for risk and return etc. It consists of

and execution. : ) ] ...
»  Monitoring / reviewing of portfolio from time to time in light of chang,'ng g,
- rtfolio.

- conditions. Accordingly changes are incorporated in the po _
» Evaluation of the portfolio in terms of targets set for risk and retumn gpq nd

adjustments accordingly.
PROCESS OF PORTFOLIO MANAGEMENT ;
PortfolioA managemeht is a édﬁtinuou_s pfocesé_whiéh involves
that need to be properly planned and. managed. The following steps

management. ' W :
Define and. Prioritise the Objectives . gRe
g an investment? Is. it current income requiremen; ;

a set of complex actii, |
are involved ip pori, B

important than, say ‘current-income and /or capital appreciation. for
another investor, capital appreciation may be the top priority. : : :

Identify Constraints _
No one can take ap ‘inves
constraint : Identification of these constraints
important constraints include pair R :
® Liquidity or méfkétability of investment, ' : N
® Investment horizon of period after whic‘}i”inves'tment will be liquidated. It Qﬁ‘?ﬁ '
maturity profile of assets, - ‘ o ddin
® Tax considerationg (rates and tax shelter). o
@ - Individual needs and preferences related to age, family, source of income and Weﬁ"h’
‘. Regulatory requirements applicable to institutional and professiona] invesvtg_ré_;qﬂ!y%;

| _;:A .
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vanagement (Diversification, Portfolio Return, Betq) 10.3
- fﬁ? 10 - »
port

{ the Appropriate Mix
eC

parlier we have e.\'amincc.i the risk return relationship and diversification. An a;?propria@ '
1ix must be selected with regard to the rigk and return. This is the most important
S f‘,?n in portfolio management. The combinatjgng of stocks (shares of companies and mqtual
\; and bonds (ﬁxefi Icome securities) that gre acceptable may have to be determined
5"‘?7‘_‘501,5]_\'.&;ﬂl‘e/i‘i_h’«g—t—‘-m*?’r"a“‘aPPm riate mix also involves fundamental analysis and
..‘1::::':{3] analysis (discussed I last two chaptersy: ere is anTntrinsic value of-a-security~Fhis"
™ —Fpends on the underlymg fundamental factors relating to the company, the industry and
conomy. Technical analysis ajms at

gauging the prevailing mood of jnvestors and the
" e strengths of supply and demand,

i 30

‘?;7 gg;ermi“e Portfolic Strategy :

After the selection of an g
~mulaied. One may apply an acyj

gel

¢

Ppropriate asset miy, 3 portfolio strategy needs to be
ve portfolio Strategy or a\Ez_a'siive portfolio strategy. Active
8 Superior risk-adjusted returns through market_timing,

VA

- some suitable combination of these.S@e porifolio strategy
cives 1 broadly diversified porar In order to maintain a pre-deterimifiedtevel GF risk
| oyposure " s

\f gxecute the Portfolio | ' |

Re-balancing or Revision of the Portfolio

of the portfolio and its

- composition (that is, the proportions of sto nge. -

cks and bonds) would cha
. Evaluate an

d Monitor the Performance -

b s M‘ 0 g A
ON iy, 4 Bllotaliog 1 o amesgatcy

Dtelligeny investor does not confine his investments to.only one security; instead - he .jpy

‘. ,‘_éveral other securities to avoid harmful consegquences Qf-'WrOng.d%ﬁlon. The nasi i
3 .,ﬂllocating the

Junds among the several mqﬂ{l:ggglg__g,«g_gygjggm.,knawn-_.,qg_.Ng.z}igrsmca tions,
TSI S : ~ 5 35 R 158 LIRS . SRR ) Lt - — 7,*”"‘ ’h‘-"wwc.,“,‘_wwﬂ-‘:
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10.4 Portfolio Management (Diversificati, , po,

stability of return} g B
‘1‘h ) ersification is to reduce the in 0 in ;
e objective of diversifi heir eggs i one baskar, 1, an g

It
Tarke! theinvestors should not hold a o ‘
e e number of securities_in_the portfolio, ’"gh rUId hﬁve %

diversified portfolio. More th
__ diversification. Diversificatio ion may take any of the following forms- "‘\\e i q‘
Different Assets e.g. gold, bullion, real estate, government o %'
le

Different Instruments e.g. shares, debentures. Bonds, et
Different Industries e.g. textiles, IT, pharmaceutxcals etc,

[ ]
[
L
e Different Campanles e.g. new compames new Company S pTOduct t

Proper diversification involves two..or more companies / mdustnes
fluctuate independent of one another or in different directions. One single co h O%ep §
is always more risky than two companies / industries. Two company’s j, texty /]:::
more risky than one company in textile and one in IT sector. Two companieg ; ; "
are similar in nature are moré rlsky than two in dissimilar industrieg, md

EFFECT OF DIVERSIFICATIQN .

Diversification helps reducing variability of returns and reducmg risk of t0tal
The diversification works because returns and prices of all securities do not move T mvo% ]
Variability in one security will be off set by the reverse variability i In some other Seci
the overall risk of the investor will be less and less- affected. The total rigk an:mg in

0 an _investor can be classified as discussed Eg_rlmnto two, .components; Gy
related risk which can not be diversified at all which is called ‘non-diversificqpye ”’Sysz,m
M

risk, and another component which can be eliminated through diversification is called dj
or unsystematic risk. A portfolio manager seeks to eliminate unsystematlcnsk,by 4
diversification though he can not eliminate systematic risk. > B E

The effect of diversification on the risk of portfolio is represented groﬁﬁically:
under~ : s e

‘.'k 5

: iy =]
5/ ippE
55 T EEE

¥

Risk

Unsystematic Risk

i »Systentatié'; Risk i 2

e .:".-?7:“:}No of Securmes{'

'-‘fRelatlonship between Rxsk and Diversiﬁcﬂtl"“ e
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prt )
oF pIVERSIFICATION

P , L

{ P-‘.‘-rsiﬁcmon of portfolio can be cate

W ;]i;CuSFﬁd below \ . j

Wl prve ot simple_diversification)

: v I VR

Mprkowitz_diversification

N oR SIMPLE DIVERSIFICATION
Bl

The naive kind Vof davérsiﬁcallo'} 15 also known as simple diversification. Here, the securities
cted 2t Tandom _an'd no analyuca]‘ procedure is followed. This is familiar ';10 not put all
© " opgs in oR€ bm.le{blapprgach. It involves as many baskets as possible and includes 2s
o ampanics a5 possible and as many industries as possible in one’s portflio. (L s believed
’{,ﬂhz‘vﬂﬂ‘“}_f&dﬂe{"g fiSx 15 more with a random Selection as the statistical error of choosing
- companics will_come dOWH :ﬁ-5~5oﬂ@ﬁg9m“555,gﬂz_§j§_djgg_ga statistical technique).fThe

¥ g believes 1n the possibilities of lowering the risk to even zéro;-if-thére are adequate

AT : sadustes . . ¢
' aver of companies and industries. But investment into many assets leads to the following

gorised in the following two types which are

f

e
A
v
1

Jlemis
vt

pyrchase of Pad stogﬁg.: While buying stocks at random, sometimes, the investor may

;—Eéchasc certain stocks which will not yield the expected return.

" :‘Q;ﬂ,';ully_iﬂtabtawm information] : When there are too many securities in a portfolio,

" i becomes difficult for the portfolio manager to obtain detailed information about their
performance. In the absence of information, he may not provide right advice as to what
0 buy and what not to buy.

A Increased transaction cost} Some cost such as brokerage security transaction tax (STT)
’ "has 1o be incurred whenever a stock is to be purchased. Purchasing stocks in small

R
ol
\

etc.
quantities frequently involves higher transaction costs than the purchase of large quantity
in one gO0.

Increased_research cost :IBefore the purchase of stocks, detailed anslysis as economic
and technical performance of individual stock has to be carried out. This requires
collecting and processing of information and storing the same. These procedures
involve high costs in terms of salaries to be paid to the analysts who are specialised

people in this field. . N - LN ¥ SR
KARKOWITZ DIVERSIFICATION N I , o “Ué KLLUJ I:J;n'vj"i-, ool
Markowitz emphasised, however,(on the rig‘mgmngpf securities as well as on right
tié of securities which are negatively correlatec mq‘r,‘QQng_ggg_lgﬁgdmgt‘,gllJAccording to him, the
aystematic risk ¢an be reduced to an optimum level or even can be reduced to zero if 10-
1: 5_57Nu{rmmnon' siocks are added in one’s portfoliof ™ ) _
’ But if the gurnb}e‘r"ﬁibéﬂ‘gdﬁféﬁ,—:fﬁrt};é'rfIiingggnngmradune¢-Moreover diversification
- ot reduce systematic risk. Due care and skill is required in the selection of stocks. Only
r- ::JC socks should be selected which vary with regard to risk and return, The investor can
l};cm;r:se the total risk by investing in such a diverse set of stocks because t’hw dnffe{_ in
- He of risk and may have positive and negative covariance. \ PR
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portfolio Management (I)iversiﬂcdtion, Pory i B

10.6 o, o

5 Chee l&. .h@au‘ e;,"q 4

ETWEEN SECURITIE R CO ,
s nnot guarantee reduct; 22

- ccurities also €2 . fon of

Investment in a number of § SlioesEs AEIRES h
diversiﬁabtic risk. hn investor_has to ensure Th_i;‘t,_}_}%iﬂ?g;?ﬁ;wi;& Se;} ch e ns

bcncﬁt from diversification.{In order to divers! y aturh for 4 given Je Of an et

\{Oﬂc‘ﬁmﬁﬂf)ﬁfmﬁm] to achieve the maximun; rrelation must b Vel of
r"sk for al given level of return), the concept i e telati € undey
1 < . . . I

ion is a statistical measure that mdncates the relationship, ¢ any

Correlation is a to test data. If the DW0-5p; bﬁtw
, n

: ino from cash flows :
of numbers representing anything i osite dir

1 1 ove in

! i(iv ated{ if the series M . :
they are positively correl. f perfectly correlated-especially negatively Correlates .
» Curit.

|

gmnr\clmﬁiyﬂlc existence 0 \ 113
fare. : o . N

In order to diversify portfolio risk and Fh:rEbyo]:g)Lll?: Ot?t; mve-:s-tor,s.‘)\'er.alﬂ'i X 3
securities that are best combined or added to_tt;le:Xl;%i :g ecuritiss e‘;;;ltles are th%:i;:}i ]
[ iti elation wi P combi -y B | &
a negative (or low positive) correlation / g R f
correlated securities, the overall variability of returns .O.f k" ’S/F can 'ie reduce Th*ne 54
diagram illus & Tesult of diversifying to reduce risk. = iced el

L e~

CORRELATION B

= T Security X £
=) |
° , [
) ‘ \/ |
o o
Time
e | ‘T _ S‘ecurity Xand Y
= : .
2 A
E \_/
i AL =Y
© Time
Reduction: of Risk: through Diversification -~~~

as diversifiable or alpha risk.

It shows that a portfolio containing the negatively correlated securities X aﬂfjab 3
having the same expected return E also has the return E, but less risk (ie. less gﬂ M ,
return) than either of the securities taken separately. This type of risk 1S sometim “ '

e
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» creation of pertfolio by ,
T’ . w vk ] \ rfe
ﬂ’ﬁn‘_\* om crall risk b‘l_f()w the risk of o ; fLC”J_‘ correlate
! ombining two securities that e berai ¢ least pisky
Y 2 o Peas oo o CCUly nepatively « )
o a level below that of cither op g, coxllb:;1 vely correlated can reduce the portfolio’s
> ~ s . b Sl " ot N ‘..“ . ) , y , 3
gl f ser0. Combining securities wig Cor”""'ﬁ"nvf,,-l-n securities, which in cerain situations
he # . g ) 3 [t l"r)[),’,” . _ P
ot ation COCIICIEnt of +1) and porfr—sr—. ..o Ylween perfect positive correlation
A ﬂcurrt’f , d.-—‘-:«—--) f '»_’flf(( negm“.@"'corml i -J ip ey
0 can therefore-re Mrl&!?m:a(l T .cation (i.e. a correlation coefficient
) e, f a Portfoliy, e g

‘3"U;NT!F' CATION OF PORTFOLIQ Rigy am

iscussed in the beginning of (s hapie
As 41 i chapter, a portfylig ;
¢ olio is defined

.ioc. The need to construct g olia art
_uritics: 4 portfolio ariseg because it s not desirable for any investor
- C

R is funds in the individug i
Ve ol ! tructing his portfolj | Y or assel. He wans {0 spread risk by diversification
¥ while cons s 1S portiolio, an jpyeg 4 ‘

- Jarge number of securities. He tor. 1S faced with the problem of choosing a few
y10"E ahis available funds over these’ sectuvotll 9 .hkc 10 select the most desirable securities and
focale 3 <UIIHES in the most rational w . . decisi
o upon the risk-return rejati ; vy onal way. His choice or decision
4 de]deg: noried that the risk-returfl-lﬂr!sl?llt]ii:]lﬁ ot individual securites and that of the portfofi.
iy shod . % ~1aHonship of a portfolio diffe; e o
usﬁmies combined in it. Hence, how 4 a portfolio differs from those of the individual
ol

does one ¢ . ", e . .
- lained hereunder. Ompute the risk and return of a portfolio is

d securities cannot reduce
Project, while the creation of a

D.RETURN

as a basket or collection

i3 nalysis is same in both cases, but the quantum
volved are very much. different. Hence, portfo|
f individual investments with reference to two

of date required and the number of calculations

10 management in the light of risk and return
~Security and three-security portfolio is being

giscussed ' : '

RETURN OF PORTFOLIO (TWO ASSETS)

The expected return of portfolio is simply the weighted average of the returns of individual
wcurities that are comprised in the portfolio. The weights of each security is equal to the
proportion of funds invested in the security. For example

4% of his total funds in equity shares of M&M Ltd. and LML Ltd. respectively, which have
expected return of 25% and 20%,_then the expected return of the portfolio would be :
R, = (0.60 x 25)+ (40 x 20) -
= .15+.08=23%
The formula used for portfolio return is—

R, = [(W,xR,)+(W,xR))]
where, T{p»~ =+ Bxpected return of portfolio. - ,
W, W, = Proportion of funds invested in security X and security Y
'Rx R, = Expeéted return of security X and"secu'r‘ity' Y
Wy+W, = 1 ° ol

A48 «{J P

, if an investor invests his 60% and
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(Diversification, APo‘r;]b'“
7 lo’p 8
ey

portfolio Managemen!

16.5
00 in a portfolio of shares, He b

5. 50,0
Rs d. The expected return from thes

' wir. Ajay has invested 13
salance i _:}
e cxpeuted return in percentage and % ab 0.‘

=< of ABB L1d. and the 1 N
s 16% and 12%  respectively. Find o hares in HCL Ltd. S0y
:':lmicm . Denoting sharcs of ABB Ltd. 857 X and sh - Y _ “le |
o R - [\\] xR]J[\V“R]
" 0%, |5)+(7 x .12)

0 =.1290 or 12.90%

~ 0450 + .084
50,000 12.90% = Rs. 6,450

SSETS)
iation) is not simply the welghted ave
he portfolio. The portfolio’s rigk wmr:gﬂ

on of the assets. Therefore, - ot

ctandard deviation of indivi t
than the weighted average of the standard deviati P
s of each security vis-a-vis the overa]| POrtfo] M_

aut the risk of the portfolio, the riskines
e considered. This rcqunrcs the incorporation of@q\l the return of a security mOVes
rtfolio., This can be studied with thmm

return of other. securities in the po
of their co-movement. It expresses the: degree o
‘”fh

vdriance af two securities is a measure

the securities vary together. Therefore, (fhe_risk _.a_pwrlfblm-ts..meas
lationship between two securities X anq Y,

. Wm

variance of ifs returns. j he co-variance Or r¢
Calculated as under—

2’-

in shan

Absolute Returnt

RISK OF PORTFOLIO (TWO A
casured by standard dev!

The risk (as m
dual securities int

oy = ZIRc :MR R)]

Co-variance between X and Y
= Return of security X

Where,  Cov

R =
R, =  Expected return of security X
R, = Return of security Y
R, = Expected return of security Y
N =  Number of observations
Alternatively
Covxy = r,0, 0' ;
Where, i Co off C|ent of correlation between X and Y
o = Standard deviation of return from X

o = Standard deviation of return from Y

y
, 3[ the return of two securities moves in the same direction, co-varlance would bei=
g;:e;-n se negatlygf. If there is no pattern of movement in- returns of securifies, c‘o-Vﬂf"““"’wdd
close to zero, Co-variance can be used to find. out co-gmclent of carrelation (’)

the retums of secur:ltes which is as follows~—

Cov,
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‘ mi”‘m‘
plld !
,\"(’ -
o sl wied that the{co- i g
should i \(O-varance-is.ay_absolut ure, whereas the €0-5 icient
ient of correlation varies from (=1) t© ¢+

flon 1 .
2= portfolio can
sk of 01 be reduced to 0 by combing these securities.It can b

SIS follows=

' ‘I'P P No_s mati isk . ‘
il S 1 .F{;l:§Y§f§.,l§1!9.U . vcan be diversified le -iversiﬁcaﬁon-dong_r_lgif_dj‘f

= —| All unsystematic_risk ca ey g .
corL b Al il can be diver : H folio can be
L ¥ reduced.-to.zero s, sified i.e. risk of a port

o= 0 No-cerrelalion exists between the returns of security X and security Y-

I T
JARD DEVIATION OF PORTFOLIO (,) “"’

GIANDARE ZZ |
The total l;lSk in a portfolio is the standard deviation of the portfolio. The variance of
o (0',,') or st{:z:(iar(l deviation of the portfolio (G ) can be calculated with the help
ﬂ;‘(’!o "riance bY applying the following formula-
o " 2, = 2 .
c? = W!ol+Wlg?
: : x O * W, 0 +2W W, 0, 0,1,
o‘p = cp2
where, o, = Standard deviation of portfolio consisting securities X and Y.
v, Wy - Pmpomon of funds in security X and security Y.
0,0, = Standard deviations of returns of security X and security Y.
Ty Co-efficient of correlation between security X and security Y.
mmm The risk and return characterstics of equity shares of two companies are shown
pelow |
X Ltd. Y Ltd.
| 12% 20%

Expected return (R)

standard deviation (O) |

An investor plans to invest 8
wo-efficient of correlation between t

Find out the expected returns and variance of the

Y Ltd.

Solution
The Expected Return of Portfolio Rp [Wy X Rx] + [Wy x RY]
SR = (.8 x 12%) + (2 x 20%)

9.6 + 4.0
= 13.6%

' 3% 7%
0% of its avaibale' funds in X Ltd. and 20% in Y Ltd. The
he returns of the shares of above two companes is +1.0.
portfolio of shares of X Ltd. and

Il

I

Tﬁe variance of the portfolio (sz),{‘;
2 L 2 2 o
= (B2 x3F)+ P+ 2)+2x 8x2%x3x7x]
= 576 + 196 + 6.72 '
o 14.44\ '

i

\ l g i @ 4“' ’ ) /) '; ,,,l.ﬂ' l‘i(/a
ph 10 Fd BIuwn O og 4 eendyt I ot 5

e — 2

S
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Portfolio Management (Diversificatipy, P i
10.10 i "Wl

Standard Deviation of the por{folla
©) = o
= yl44¢ =38

Qo the risk ard return of the portfolio are 3.8 and 13.6% respectwe[

[IIESYTRER] The retums of Security of A and Security of B for the past 65%%
below : i i h&

1 Securily of A Return (73} f Security ¢

)’egr

2003 9 | !

2004 3

2005 3 ,
2006 12 , g g, A 3 i
2007 16 i

Calculate the risk and return of portfolio consisting 80% A and 20% B and jts %
of correlation. :

Solution ‘  " B
Calculation of Mean Return and Standard Deviation of Security A : =~ = 5 7'"'5}'“
Year g l Return % ® | (R-F { (R -EII\~
2003 N 0 | L
2004 o P -4 g
2005 3 -6 .
© 2006 -/ 12 3 §
2007 N [ 7 , S
u s 7 | ZirR-Rp Ho -

Mean Return (R) = 45/5 = 9%
Standard Deviation (0’ = f 2L g 4.69%

_Calculauon Mean Return and Standard Deviation of Secumy B -

Year . [ Return %% (R) [
2001 10
sty >
ho0pTy 12
7 .2005' 15

Standard ﬂﬂ’!&ﬂﬂﬁ ( )

: Mean Retum (R) 4&’5
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Anal\fSiS“ Secunty

;c{‘-klrir}’ B.

w”"g(.mmr (Diversification, Porifolia Returp, Betn)
H [}

. of portfolio (Rp)

e pse 2
& of porifolio (c,)

(0}
)

10.11

i

lw:\ X R,\] + [Wﬁ x .Rn]

i(\),.S’O 9) +(0.20 x 8) =72 + i.6 = 8.8%
A O W, G+ 2w, W, G, Op Tap

= (0.80? x 4 692) N :
: 0201 x 7.29% « 4.69
X129 x gag)) ( 0 X 729%) % (2 x 0‘3‘0. x 0.20 * .

(0.64 x 22 00) + (0.04 x 53.14) + 537
14.08 + 2,13 + 537 = 21.58

- \f"Tz = 2153

= 4.645%

Ah i istori
has a higher historic level of return and lower risk as compared o

. JRRELATION COEFFICIENT (ag)

NEXY - (Ex)(EY)

\/NZX2 - (ZX) \/ NIY? - Ty?2

" 4's rerurn (%) B's return (%)

X . : % SR P2 XY

//,_?i 81 . 10 100 90

5 25 -6 36 -30
3 9 12 144 36
12 144, 9 81 108
16 _ 256 | 15 225 240

X = 45 IX? =515 ZY = 40 Y2 + 586 TXY = 444

_ (5 x 444) - (45 x 40) ,
VS x 515) - (45) V5 x 586 - (40

_ . .2,220.— 1800 A0
V2,575 - 2,025 V2930~ 1600 < V550 V1330

: 420 R i 420 = 0491
23.452 x 36.469 855271 .

Alternalively: | | A :
i Return (% : s gt i ma e
fear | M (%) Ry~ R) | Ry Ry R RY X (R, -Ry
3001 9 0/ s L St 2 a0
;002 5 g Ed T 14 56
A 3 | 12 6 4 G
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10.12 Portfolio Management (Diversificagio,,

POr[fo lio

s
.
e
i
Rq' L
b
&

2004 12 9 3
2005 1 16 l 15 ‘ 7 |
Cov,g = ERA — RA) B - RB) NCE
: 5 Tleg
Coo Cova __168 - _ 168 3
AB 0,0, 469 x 729 3419 049

RISK AND RETURN OF PORTFOLIO (MULTI SECURITY)

The basic principle for calculation of expected return and variance. of : -
than two securities is the same as discussed in case of two security portfoljo, The oli of‘,%
of the portfolio is the weighted average of the returns of individual securitjeg in t_hex . r%
standard deviation or variance of multi-security portfolio depends on the Proportion ef A°li0'.'1}!
in t.he portfolio and the variance and co-variance included in the portfolio, Byt thg t"l‘-‘h_ N
variance is more typical as all the securities and their correlation have to e cong bty b
formula for calculating risk of portfolio consisting three securities is given below with anlg?%

==

2 = Wwlg?2 252 2g.2
C, Wici+Wio +W, GZ+2Wny\rxnyGy+2wyW‘_

I G b
: Wz Mz o.x Gz . = ’ yz YG I\Tz‘"
Where, WL W, st = Proporation of amount invested in securities X, Yandz e
0,0, 0, = Standard deviations of securities X, Y and Z g

ry = Correlation coefficient between securities X and Y :
r,, = Correlation coefficient between securities YandZz , . B
w2 — Correlation coefficient between securities X and Z. .« & 1
A portfolio consists of three securities P, Q and R with the fol]owingbﬁm&&
_ P [ 0 T R | auf
Expected return (%) e 25 | 22 20 e
Standard deviation (%) | 30. |26 | 24 . |
Correlation coefficient : PQ e e e
QR o i =
PR ]

If the securities are equally weighted, how much is the risk and returnlof ihel’“w 4,
of these three securities ? 5 , 4 . '

Solution

I\

~

—
I

DT WX RYF Wy x RY+ W R
@5 %D+ (2% +20x3=2233%

1l

= ' ) SR e |
07 = Wl Ggit Wl o)+ W20 2 +2 W, Wyr opco+2“fowk?

e Yo 'r
+2 WP’:TWR- g Op Op
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Me market increases. Its price will decrease more, if the market decreases. Therefore,
(@_is/tha.index-—of stematic risky the higher the riskiness of a security, the higher the value
value

| ofits B. A secutiry with a

yjanagement (Diversification,

P
i ortfolio Return, Betq)

10.13

Proporation i
. | P o.f amount nvested in securiti
W g = Standard deviationg of secur i e

. ities X, Y ang 7
, Correlatton coefficient between securitj
= Correlation coefficient betw ies X and Y

. een iti
= Correlation coefficient between Z:thjl::: j( :2:3
o = GF 0P~ B2 Q6F+ @2 (2414 otr ‘
(24) +2 (3) 3) (0.6) (38%)) éﬁ‘)‘) * 2(3) ) (-0.5) (30) (26) + 2(5) &) (0-4) (26)

g? = 100+7511 +64 - 86,67+ 35547 + 96 ' =303 91
303.91 =17.43 .

<A ESTIMATION

Q
I

gE

As explained earlier in this cha

. apter, the risk associa it ' e of two
. unsystematic and systematic, Unsy _ ted with an. investment are

inds . Stematic risk, which arises on account of firm specific
K s and can be eliminated or diversified by i », NN L0, pect
cto Y Investing in a large portfolio of securities.

ﬁ.ggmatic risk ls.ass9c1ated \iwth market conditions like boom, recession etc,; and is dependent
o'n the mark.et which IS.Um?VOldable even by diversification of the'portfdlio. he systematic i

of an individual SeWefms of its sensivity to market movements (based
nafkel 1ndex TIKe Sensex in India). which i Teferted 1o a security’s beta-denoted by fhe Greek
lsﬂﬂﬁfw' A ﬁ of 2,1m!)lies' tha_t if the market return increases_or decreases by 10% over
3 period, the security return is expected to increase or decrease respectively 20%, Thus, in this

case, the security return on an avéragé“ifioves twice of much as the market return. On the other

tend B of 0.5 inplies that the security return moves ‘only half as_much.as the market_does.

A(B of zero characterises a risk free security like a‘government bondjfvhose return is almost
@nsitive to the market return.” . ) P e

oW
Vioa ok 4

2yt

Thus, beta (B) is a_measure of the volatility of stock price in relation to movement in
R vement in__

the stock index of the ﬂl;kiq If B of a particular share is high, it means its prices increases

e greater than | is referred o an aggressive security, one with

et e

3 B value less than 1 js.referred to as a defensive security and one with 5 value equal to 1

is referred to nogpﬂﬂﬁ security. Vw' U}z) &% gfb*ﬁf ﬁ’) “C!, — @UQ}\ i

ASSUMPTIONS o Movtaanr
Beta co-efficient is calculated on the following assumptions— N S*""gﬂﬁ"_‘- FXSFR
¢ Investors are rational; \/ : ‘ \";&z.w f“?ﬁ‘«"'&wﬁ

Investors can differentiate between a risky and risk free security;\/: ' '

Between two risky securities, the investors will define ‘the premium for one risky
security with reference to ‘another. - < ' ‘ ‘ ' :

é PR X C RS2 v

[é’s A {\‘jﬁu&#@tfuf : E \7‘ \ (\ “«M A iadl; |

o
¢ They seek a higher return for a risky security;
6
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lio Management (Diversification, Po,r%”
0
o, b

e

Expected returns
Standard Deviation
Beta
(1) Which of the t
(ii) Which of the two S€C

LR S

WO securities 1S I
urities is m

ber fs the average variability aroyp  the

Solution
i a set of num ' —
tion of ment risk. Thus, securiy N
Vi B
LY %

i The standard devia : : ) st
K higher the standard deviation, the h]gli]:rhlisg ;2: than ‘B
: i deviation : :

risky because its standard o L ; N

(i) Bet; is a measure of performance of a particular Seetk ity '3 relation t, et E
movement of the market. If a security has a beta 1, its rise and fall correspoms% -

| in the range of 0.6 to 1.80. Whe, e, 4

i t. Normally, beta values fal ! X
with the marke Y the Beta co-efficient of securities is a Usefy

_ harply and suddenly, i
rises of falls sharply portfolio. As compared to security 'A", SeCurity'iB..

to keep tabs on the volatility of a . SeRUIt
a higher Beta, hence security 'B' is more volatile than security 'A".

CALCULATION OF j (SINGLE SECURITY)
@ risk of a share is meagured by its standard deviation but in relation 10, Marky

its co-variance with the markeﬁ The J co-efficient is the relative measure of?mm '
¢ market_portfolio. herefore, B ,iw

25567’ return fo change in the return on "
The roturn of security with the return for the market. Mathematically, the beta of s |

v
relating
is the security’s co-variance with the market portfolio divided by the variance of. the g,

portfolio. The formula used is as follows :

F &

(_/B—z/(%?;a’m) = O-a c’m r(a,rn) = Q -r(m)
Var_or O’ i o
Where, '
B = Beta of individual security. L
Cov,,, = Co-variance between returns of an individual security a, and the,,r-‘c}l_’!ﬁm 1
market portfolio m. i B
Vfg_m = Variance of retrun of market portfolio (6.2 '
| Ga £ ::Z::Z:: ZeV{atl.on of an asset or individual security a.
m eviation of the market portfolio m.
Tam = Correlation co-efficient between the return of security 4 aﬂd:d‘e“&

portfolio m, o
Co-variance i . | L
with aniher Variab';es ?i mc*;a.sure of variation of one variable (in this case the secumY‘d
o n this case the market or the index return) which is given bY-
- 2(R -R . o ' i
= (R,-R) (R - R)
nor (n-1)
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(Diversification,

(anage? nenl Portfolio Retur n, Béta)

1f
’!‘f

R, are the avera
e R, and ges of the Security return (R)) and market returns (R )

2

OI]] 92 | 8 l

.51“““\;:(} pee of the market return Var (R m) IS computeq as follows—
L \,qr(R)Or(’2~ Z(R -R)z 2
nor(n-ry) o
//
e over some s e Oblty st o T s if only
I\;:n}‘/c returnt @ ' Past period are vailable, the & and Coyp is calculated
Qi
R 0 (’,_- .
I ‘Iﬂ;/ t 7 =
i B Given below is information of rates of returns of ang data from two companies
B:
, and Year 2004 Year 2005 Year 2006
et Return 12.0 1.0 9.0
Wy A Return 13.0 1S 9.8
e d: D:,tenmme the beta coefficients of the shares of Company A.
,u" ) . _
u!ll" '
{; it ation of Beta Coefficients of the Shares of Company A qny Company B -
w’, " = \_\f\"
v R, R_ .(Ra_R.a) (Rm\—Rm_)g_ (RA—R;L) (Rm_[—{m) (R -R Y
T 130 1200 157 133 | 2000 m
. .5 1.0 0.07| 033 0.02 e R N
: 9.8 90| - 1.63 -1.67 2.72 _ a9
Tl =343 [ZR_ =320 XRR) R, R,) =483 [3R R ) =467
R = IR/ = 34373 = 1143%
ﬁm = 2ZR /n = 32.0/3 = 10.67%
, _ ZR -RY - 467
g! = m__'m * = 21887 n
: n o 3
w, = KHRIR,-R) _ 4m
Ba = Covgm = _].ﬂ " = 1034
C, . 1357 ‘
Mm From the following data, compute beta of Secunty A
=12%: - { c = 9%
‘ ro=+072 ke
;SOlUﬁQn am
Cak'ula!ion '
of beta of Security A : .
| B s GG, L l2x9xom LT = 0.96
!
[
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constitute the portfolio (W ), the weights being the proportions of mvestme )

T proportion of 40% and 60% of the two securities respectively. The followm for
-applied B = (W, = J3) the 3 of the portfolio will be 1.16 [(2 0 X 0 4) + (0 51" .6

. Pportfolio Management (Diversificasj, '

m Covariance of returns for the market with returns for %
18%. What is the value of beta for share A and what would be its expecteq

Risk-free return -IO%-:’:,
Market return ll.-S%;;A‘ :
Standsrd deviation of market refurns 30% - ‘
Solution :

The beta value of share A~

' B = Cov .

“i Om:

S\ e "

B 0.09

Expected rate of return from share A:
R 10% + (15% — 10%) % 2 = 20%.-

[TISTETITC Correlation coefficient between company A returns and market
Calculate the beta factor and expected return of company A share, if- .

Risk-free return ; : SR ’-‘10%:‘:,
Market retun : L U 15%"",‘"_'
Standard deviation of market returns SN |
Standard deviation of returns from Share A . ey 1’27/0
Solution | s

— .A-..«""v""’—-—m . ; o 3
'{B = 5ilam \or m - .(12 X 8 X 60)
\ Gm G W 82
S - =T
R

Expected return (CAPM) = R+ (R —R)B poi R

= 0%+(15%~ ]O%)x 09— 145% i
CALCULATION OF BETA OF A PORTFOLIO . ' _'
The f of a portfolio is nothing but the weighted ¢ average of rhe ﬁ-s of -the,__

securities. For example, if the 8 of the security X is 2.0 and that-of securlty Yfi' 0
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S NSRRI % “i? o
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P - “gc”,cm (Divers{ﬁcarion,-Pon_'folio Relurn Beta) 10.17 ;
l i : ' ¢ 5
ﬁr?‘f’ ‘?
t _Cf-""ﬁnn v g Computation of Portfolio Beta ey l
P / ,4mo;mt Weighted o .
Wﬂ/ __,___In,i‘.ffm (Rs Y Investment (%) ﬁ Wxﬁ
-7 ‘10’000 0.17 .80 0.1360
LA 20,000 _ 33 & ’
B 16,000 o 97 1.20 0.3989
- 14,000 -23 1.40 0.3780
5 _————Eo 500 . 1.75 .+ 0.4025
> 1.00 ZWB: 1.3125

| fore, b of Portfolio i 13125

- Yash Portfolio Ltd.
| ;1105""""0“ 1K - has three mVestments in its portfolio. Its details are glven
el E(R — s , i
Iﬁ“’-‘”ﬂem (0) : ‘ B, Proportion invested funds
X 55O R . T 50% . |
y 16% ety wigeme O gg

Calculate the weighted average of expected return and Beta factor of the pbftfo]io. :

i

i go]uttoﬂ : - _ !
\ fighted Average of Expected Return of the Total Portfolzo R AN |
R = (14% x 0.5) + (16% x 0.2) + (12% x 0.3) = 7%+32%+36%—138 BNt

P
- fuighted Average Market Sensitivity Index of the Total Portfolio : : ‘ bR f
p, = (16x05)+(1.2x02)+(08x03) 080244024 =128

Ty OF BETA :

| 'Beta can be used_for ¢ stock selection for which general market outlook for the future is ]
,mssed)lf the market is expec't"d’to go u’ﬁ,’ﬁ"fffého With Shares having “large. 3% beta, ‘would be {
- nstructed. If the market outlook Suggests a decline, shares With Tiegative beta or betas less ‘T
added in the portfolio and shares with larger | positive be beta-are sold, One can not
erefore, htstorlcal ‘beta has to be updated frequently
e followmg limitations are to be kept in mind-

he- degree of responsweness .af, expected return
ket movements It does not mdxcate_ :

them one
- expect the beta to be constant overtime. Th
- use for prediction. While interpreting beta, th

» Not Total Volatility : Beta measures. t
~on a given security relative to changes in mar
total volatility in the expected return .on a given' security. - _ |

> Only One Portion : Beta measures,only .one-portion of the volatlhty or.r retums ( ed, |

by systematic. risk). It does not measure 3
the returns in an asset ie. total risk.

I
B i e

SPECIAL CARE THAT MUST BE TAKEN IN COMPUTING ﬂ (BE.TA) | .

There are a few thmgs about ﬁ esttmatlon that we must: be careful about

Il the elemeﬁt“ that cause :the volattltty m NS

i
3
i
:
i
i
]
2
2
1
§
3
i
'i
i
-
i
i
|
-
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