PORTFOLIO MANAGEMENT

RISK: risk is defined as degree of variability of actual return from expected return.

Types of risk  (systematic risk/unavoidable risk/non diversification risk:
                           It is the portion of risk which affect each and every firm operating in economy.

                           e.g. political instability, war, recession, high interest rate, high inflation

                       ( unsystematic risk/avoidable risk/ diversifiable risk
                           It is the portion of risk which is company specific or industry specific.

                           e.g, poor performance or poor management of co., unavoidable  merger

( STATICAL ANALYSIS FOR SINGLE SECURITY
	STANDARD DEVIATION FOR
SECURITY RETURN/ δs
	STANDARD DEVIATION FOR
MARKET RETURN/δm

	This measure the risk of security both systematic and unsystematic
	This measure return produced by all securities included in index track by the investor, market risk is the risk of market index

	A. PROBABILITY IS GIVEN

           δs    = ( ∑ (rs – ers )º Pi

	A. PROBABILITY IS GIVEN


δs    = ( ∑ (rs – ers )º 

     n - 1

	B.    PROBABILITY NOT GIVEN
           δm   = ( ∑ (rm– erm)º Pi

	B.     PROBABILITY NOT GIVEN

δs    = ( ∑ (rm – erm )º 

                     n - 1


Er = expected return

r  = return of  , m= market , s = security
( CO-RELATION COEFFICENT BETWEEN SECIRITY RETURN AND MARKET  RETURN  [ rsm ] =  COV (s, m)
                                                                                                                                                                                                                             δs , δm

( COVARIANCE BETWEEN SECURTY RETURN AND MARKET RETURN [ COV (s,m) ] = 

	If probability given
	If probability not given

	          COV (S,M) = ∑ (rs – ers) (rm – erm) Pi

	       COV (S,M) =   ∑ (rs – ers) (rm – erm) 
                                          N - 1




( BETA COEFFICIENT/SYSTEMATIC RISK INDEX/ SENSITIVITY INDEX:

Beta is a measure  of systematic risk, it measure sensitivity of security return to market return.it establish cause and effect relationship between security return and market return.
               ß = rsm . δs                    or      COV (s , m)
                            δm
                     δmº
Interpretation of beta: E.g. if beta = 2, it means for every 1% change in security return, there shall be 2% chan ge in security return In direction of change in market return.

Beta of Market Portfolio or Market Index is always 1. 

COEFFICIENT OF VARIATION:     CV=  δs   =  Security risk (%)
                                                                                               δm     Market risk (%),
cv measure (%) risk for every 1% of return, lower the cv , lower will be the risk.

Standard deviation can not be compare between two securities . it is the cv which should be compare to decide the riskless of securities.

( IMPORATANT STATISTICAL CONCLUSION: 

1. SD is always positive.

2. square of sd is known as variance. Security variance =  δsº
                                                                       Market varidance =  δmº

3. square  of correlation coefficient is known as coefficient of determination [rsmº]

4. covariance can be positive or negative

5. value of correlation coefficient lies between -1 and +1. 

If correlation coefficient is exactly +1 , it is perfect positive correlation 

If correlation coefficient is exactly -1 , it is perfect negative correlation

Identification of types of security:
	Value of beta
	implications
	Return expectation
	Types of security

	ß >1
	Fluctuation in security return shall be more than market return, i.e., there is higher risk invoved.
	        E( r ) > Km
	Aggressive security

	ß <1
	Fluctuation in security return shall be lower than market return, i.e., there is lower risk invoved.
	        E( r ) < Km
	defensive security

	ß = 1
	Fluctuation in security return shall be exactly being on line of fluctuation of market return, i.e., there is average risk involved.
	        E( r ) = Km
	Average risk security


( RETURN, BETA & RISK OF PORTFOLIO CONSISTING OF 2 SECURUTIES
Let the two security be x and y,

PORTFOLIO RETURN [rp]  = [rx.wx + ry.wy]

PORTFOLIO BETA [rp]       = [ßx.wx + ßy.wy]
PORTFOLIO RISK [ δpº]     = [ δxº.Wxº+δyº.Wyº+ 2δx.Wx . δy.Wy . rxy] 
           (
If rxy = 1 , than δp = [δx.Wx + δy.Wy]  (here risk is higher
                                          If rxy = -1 , than δp = [δx.Wx - δy.Wy] (here risk is lower
( RETURN, BETA & RISK OF PORTFOLIO CONSISTING OF 3 SECURUTIES
Let the two security be x,y and z

PORTFOLIO RETURN [rp] = [rx.wx + ry.wy + rz.wz ]

PORTFOLIO BETA [rp] = [ßx.wx + ßy.wy + ßz.wz]

PORTFOLIO RISK [ δpº]  = [ δxº.Wxº + δyº.Wyº + δzº.Wzº + 2δx.Wx . δy.Wy . rxy +2δx.Wx . δz.Wz . rxz +2δy.Wy . δz.Wz . ryz] 

DETERMINATION OF SECURITY RETURN [rs] :  Dividend / Inrterest + Capital Appreciation
                                                                               Purchase cost  or year beginning MPS

     Where, 

                   capital appreciation =  year end MPS – Purchase cost or year Beginning MPS
CAPITAL ASSETS PRICING MODEL [CAPM]

It establish linear relationship between risk and return.it is based on the simple assumption that unsystematic risk shall be eliminated by efficient diversification. Thus the only risk undertaken by investor is a systematic risk which is measured by Beta.

Required return as per CAPM ,  
E( r ) = Rf + ß (Km – Rf)

   Where, Rf = Risk free rate of return

               ß = beta

            Km = Market return

   (Km – Rf) =  Market Risk Premium

SECURITY MARKET LINE [SML]  

It is graphical representation of CAPM model, it explain direct relationship between risk and return on a graph.
Let the Rf = and Km= 20% , than as per CAPM , 

E( r ) = Rf + ß (Km – Rf)

E( r ) = 10 + ß (20 – 10)

                          E( r ) = 10+ 10ß             (SML Equation
ALPHA[(] OF SECURITY : 
( = Actual Expected Return [A.E.R] - E( r )

INVESTMENT DECISIONS AS PER CAPM:
	SITUATION
	VALUE OF  (
	IMPLICATIONS
	INVESTMENT DECISION
	POSITION ON SML

	A.E.R > E( r )
	+VE
	Security Underpriced
	 Buy
	Above the SML

	A.E.R < E( r )
	- VE
	Security overpriced
	 Sell
	Below the SML

	A.E.R = E( r )
	Zero
	Security Correctly priced
	 Hold
	On the SML


DESINGNING AN OPTIMAL PORTFOLIO : 
An optimal portfolio is the one which gives the highest possible return at least possible risk. 

Proportion of Funds to be invested in two securities to design an optimal portfolio is determined as under, 

     Let the two securities be x and y. 

                           W(     =            δ(º - COV (( , ()                         W( = 1 - W(
                                              δ(º + δ(º - 2 COV (( , ()                                     

MARKET MODEL:
Market Model aims to eliminate limitations of CAPM by identifying those securities which shall produce positive returns even when market return is zero percentage. The return given by security when market return is zero percentage is known as the alpha of securities.
NOTE: 

1. The alpha of Market Model is different from the alpha of CAPM.

2. if the question is silent, alpha (() can be interpreted from the view point of CAPM.

REQUIRED RETURN AS PER MARKET MODEL: 
E( r ) = ( + ß . Km

Where,

            ß . Km = Risk premium for systematic & unsystematic risk.
(Market Model segregates risk of securities into systematic and unsystematic risk as under, 
TOTAL RISK

(
Security Variance = δsº

(
1. caused by explainable factors                                                                   2. caused by unexplainable factors                                          

     i.e. systematic risk
i.e. unsystematic risk

   rsmº . δsº    OR   ßsº . δmº
Total Security variance – systematic risk
(PORTFOLIO RETURN UNDER MARKET MODEL:

Rp = (p + ßp. Km

Where, (p = (x.Wx + (y.Wy+ ………+(n.Wn
  
ßp = ßx.Wx + ßy.Wy+ ………+ßn.Wn

(PORTFOLIO RISK UNDER MARKET MODEL:  δpº = ßpº . δmº + ( δeiº. Wiº

(EQUATION OF FEATURE LINE OR CHARACTERISTIC LINE: 
        Let the ( = 2 and Km = 20, 


E( r ) = ( + ß . Km

                                                       E( r ) = 2 + 20ß     (  Feature line equation
ARBITRAGE PRICING MODEL [ APM]
MEANING OF ARBITRAGE:  Arbitrage is the process of making rik less profits. This is achieved by taking advantage of mispricing and misinformation prevailing in the market. It is possible only by taking equal and opposite positions in same or different markets.

ARBITRAGE PRICING MODEL: 


APM is based on a ground that unsystematic risk shall be eliminated by investor. This ground of APM is similar to CAPM that investor shall be compensated only for systematic risk. 


The difference between APM and CAPM lies in the way and manner in which systematic risk is measured. CAPM measured systematic risk by calculating a single value of BETA. However, APM measured systematic risk by separately analyzing effect of each macro economic factor. Thus, APM measures BETA for each source of systematic risk.

REQUIRED RETURN AS PER APM; 
                                                                     E( r ) = Rf + ( ßi . yi
Where,  

            ßi = Beta for each macro economic factors

            yi   =  Risk premium for each macro economic factor representing excess unanticipated return

             y =  Actual return – Expected Return

EXPLOTING ARBITRAGE OPPORTUNITY:
	A.E.R > E( r )
	Security Under priced

	A.E.R < E( r )
	Security overpriced

	A.E.R = E( r )
	Security Correctly priced


Arbitrage Opportunity is exploited as under : 
1. Over priced or correctly priced security sold and money received should be invested in under price security. AND

2. Shuffling/ change of above portfolio should increase return without changing portfolio beta. In other words, additional return should not accompany additional risk.

HARRY MARKOWITZS MODEL:
This is modern approach to portfolio management. This model uses concept of efficient portfolio and investor should design as many portfolio as possible for given level  of investment. For each of such portfolio, investor should determined portfolio return and risk. 

             A portfolio is not efficient portfolio if there is another portfolio that gives, 

a. higher return at lower risk

b. higher return at same level of risk

c. same return at lower risk

            an investor shall attend to strive a balance between risk and return by calculating the slop of Capital Market Line [CML], slope of CML is also known as MARKET RISK TRADE OFF.

Slope of CML:  Km – Rf          slope of CML represents additional return require by investor 
                          δm              ,  for every 1% additional risk. 

 REQUIRED RETURN FOR EFFICENT PORTFOLIO ;
An efficient portfolio ha perfect correlation with market return. Hence, CAPM can be rewrite as under ; -

                    As per CAPM ,                      E( r ) = Rf + ß (Km – Rf)
                                                                 E( r ) = Rf + [ rsm . δs ] (Km – Rf)
                                                                                         δm


                                                  
E( r ) = Rf +  δs  (Km – Rf)
                                                                                   δm


E( r ) = Rf +  δs . slope of CML
CONSTANT MIX POLICY

Under this formula plan th investor at regular interval of time ensure that original formula of investing in risky and risk free security is maintained.

CONSTANT PROPORTION PORTFOLIO INSURANCE [ CPPI ]
This formula plan maintains balance between risk and riskfree investors. Investment in equity shares is decided by using the following formula,
                               INVESTMENT IN EQUITY :   m [ Portfolio value – Floor Value ] 
Where, 

                      m>1, and Floor Value= Portfolio value after deducting maximum tolerable reduction

this formula plan ensures that portfolio value never falls below the set floor value, the constant m should remain uniform though out the investment.

BASIC THEME OF CPPI: This formula plan makes an investor to buy the shares when market rise and sell shares when market falls. 
CAPM FROM THE VIEW POINT OF THE COMPANY

A parallel can be drawn between on investors and company : - 
	INVESTOR
	COMPANY

	1. out of the fund available investor construct portfolio of the security
	1. out of the fund available , a company construct portfolio of productive assest

	2. Investor determine beta for equity share purchase. It is known as security beta i.e. ßs
	2. company calculate beta of equity shares it is issue. It is known as equity beta i.e. ßequity

	3. using CAPM investor calculate required return E( r ) for investment in equity shares
	3. required return of investor on equity shares is cost of equity for company.

	4. investor calculate beta for portfolio of investment as it knows portfolio beta i.e. ßp
	4. investor calculate beta for portfolio of assets as it knows portfolio beta i.e. ßassets

	5. investor calculate returns from its portfolio 
	5. company calculates its return from its portfolio of assets


FORMULAS: 

1. ßassets : 

A. IF TAX RATE IS NOT GIVEN:   ßassets =        ßequity. Wequity + ßdebt .Wdebt
                B. IF TAX RATE IS  GIVEN:          ßassets =       ßequity                    Where, D/E is debt equity ratio.
                                                                                           1+[D/E(1-t)]       

                NOTE: ßequity is also known as ßequity levered / ßequity geared
                           ßassets is also known as ßassets unlevered / ßassets ungeared
2. COST OF EQUITY AS PER CAPM : 

Ke = Rf + ßequity (Km – Rf)

3. COST OF CAPITAL AS PER CAPM : 

Ko = Rf + ßassets (Km – Rf)

4. RETURN FROM ASSETS IN PORTFOLIO OF COMPANY: 

rassets =        requity. Wequity + rdebt .Wdebt
                NOTE: 1. Beta debt is assumed to be zero unless otherwise stated.

                           2. If there is any internal change in capital structure which does not change portfolio of assets than there shall be                           


no change in  beta of assets i.e. ßassets and return from assets i.e. rassets
PURE PLAY TECHNIQUE:

A pure player technique is enterprise engage solely in one line of business, This technique is used for determining require return for new business venture. It apply as under, 

1. collect information of equity beta, debt equity ratio and tax rate of pure plays.

2. convert beta equity of pure players to their assets beta. 
3. determine beta equity of analyzing firm by using its debt equity ratio and tax rates. This will be done by using beta assets of pure players.
4. apply CAPM, and determine cost of equity of analyzing firm.
5. using weights of equity and debt, calculate cost of capital of new business venture.
