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INSTITUTE OF ECONOMIC STUDIES

Faculty of social sciences of Charles University
Portfolio Management
Lecturer’s Notes No. 2
Course: Portfolio Theory and Investment Management
Teacher: Oldřich Dědek 
V.   MANAGEMENT STRATEGIES
tasks of a portfolio manager

 portfolio structuring – using clients’ utility function to create a suitable portfolio

portfolio analysis – analysing the portfolio’s expected return and risk
portfolio adjustment – changing the asset composition of the portfolio as circumstances change (so-called rebalancing)

portfolio measurement – measuring the actual performance of the portfolio, identifying the sources of the performance and comparing the performance against a predetermined benchmark

5.1  Basic notions 
types of clients
a) gross investor is a client with positive net wealth who wishes to have a portfolio that matches his risk-return trade-off (an investor in the CAPM approach)
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assessing the client’s utility function
important characteristics: tax status, liquidity needs, investment horizon, risk aversion, legal or regulatory constraints, sectorial preferences and others

inferring the risk-return trade-off from inquiring about a preferred combination of general asset categories (i.e. preferred mixture of shares and bonds)


[image: image1.wmf]B

S

B

S

P

B

S

P

s

rs

q

q

s

q

s

q

s

m

q

m

q

m

)

1

(

2

)

1

(

)

1

(

2

2

2

2

-

+

-

+

=

-

+

=


measure of risk-return trade-off : an increase in expected return that compensates the investor for an increase in risk by 1 percentage point (slope of an indifference curve at the optimum) - see the derivation of SML
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♦
Expected return on shares










= 18 %
Expected return on bonds










= 12 %

Standard deviation of the return on shares 




= 30 %

Standard deviation of the return on bonds




= 20 %

Correlation between the returns on shares and bonds 

= 40 % 

An investor who prefers the share-bond mix of 80 : 20 (
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has a risk-return trade-off 0.31. In other words, he requires an addition compensation of 0.31 percentage points in terms of higher expected return per 1 percentage point increase in the standard deviation of the return on the portfolio. An investor with the optimal share-bond mix of 50 : 50 has the risk-return trade-off 0.51.

♦
b) net investor is a client who has a future stream of liabilities and must always generate the right amount of cash to meet payments, 

an investment strategy should avoid asset-liability mismatching
examples: corporate treasurer, pension fund, etc.  

types of management strategies

passive portfolio management – involves buying a portfolio of securities and holding them for a long time with only minor and infrequent adjustments

a consistent strategy with the hypothesis of efficient securities markets (all securities are fairly priced at all times) and homogeneous expectations (there is a consensus view concerning the risk-return characteristics)

managers do not have incentives to trade actively and beat the market portfolio 

active portfolio management – involves frequent and sometimes substantial adjustments in a portfolio

managers do believe that markets are not continuously efficient (securities can be misvalued) and that they have better estimates that the rest of the market (there are heterogeneous expectations)
active trading is believed to lead to excess returns (after adjusting for risk and transaction costs)
5.2  Techniques of passive portfolio management
i) buy-and-hold strategy
the strategy involves purchasing securities and holding them indefinitely (shares) or until maturity and replacing them with similar securities (bonds)

return from the strategy is dominated by income flows (dividend and coupon payments) or by long-term capital growth (in case of shares)

expectations of short-term capital gains or losses are ignored

ii) indexing (index matching, index tracking)
the strategy involves the construction of an index fund which matches the underlying benchmark (reference) portfolio

by tracking a selected market index the investor eliminates diversifiable risk

complete indexation strives for constructing an index that exactly matches the benchmark (in terms of securities selected and their weights in the index)

very expensive strategy due to high brokerage commissions and dealing spreads incurred by frequent rebalancing of the index (ignored by the underlying index)

stratified sampling involves the construction of an index fund based on a sample of securities from the total population

the total set of securities is divided into sectors and cells within each sector from which a proportional sample is made  

sampling limits transaction costs but increases the risk of tracking error

♦

An example of stratified sampling in a bond portfolio:
	Sectors
	Cells

	1. Maturity of the bond
	1.1  Less than 5 years

	
	1.2  Between 5 and 10 years

	
	1.3  More than 10 years

	2. Market sector
	2.1  Treasuries

	
	2.2  Government agencies

	
	2.3  Corporate bonds

	3. Rating
	3.1  AAA

	
	3.2  AA

	
	3.3  A

	
	3.4  BBB


The sampling works with 3
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4 = 36 cells. If in the benchmark portfolio there are 23 % of government agencies maturing in more than 10 years and rated AA, the same weighting representation should be preserved in the selected portfolio.
♦

An example of stratified sampling in a stock portfolio:
Sectors: 1. Industry (public utilities, chemical industry, hi-tech, etc.)
2. Dividend pattern 

3. Firm size

4. Debt-equity ratio

The selected index would be a portfolio of securities which matches the benchmark in terms of above factors and has the highest correlation with the market index.

♦

sources of tracking error:

- difficult tracing of income payments on the securities contained in the benchmark:

large delays between the date when the benchmark reacts on the announcement of an income payment and the date when an investor receives the income

income payments are received net of taxes

transaction costs incurred when the income payments are reinvested

accumulation of small sums before they are reinvested

- the effect of changing the constituents of the index

changing composition of shares in the index (stock splits, removing old shares and adding new ones

replacing matured bonds that automatically drop out of the index

iii) classical immunisation
[see also the excel file dpe04 Immunisation]
the strategy involves the construction of a bond portfolio that has an assured return over a given investment horizon (equal to that of the payout on client’s liabilities) regardless of changes in the level of interest rates

immunization rule using a single bond 
1. a bond used for immunisation purposes should have duration equal to the time horizon in the end of which a given liability should be met

2. a number of bonds used for immunisation purposes should have the market value equal to the present value of the given liability

duration of the bond = 
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mechanics of immunisation

as interest rates rise, the future selling price of a bond declines but the return from reinvesting the bond’s cash flow increases
as interest rates drop, the future selling price of a bond increases but the return from reinvesting the bonds cash flow declines

a perfectly immunised portfolio exactly balances these offsetting effects (interest rate risk is exactly offset with reinvestment risk)

♦

Consider a bond with nominal value of 100 $, 5 years to maturity pays and a yearly coupon of C = 13.77 $. The current yield curve is flat at the level of 10 %. 

bond’s value = 
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bond’s duration = 
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	Year
	CF
	9 %
	10 %
	11 %

	1

2

3

4

5
	  13.77

  13.77

  13.77

  13.77

113.77
	13.77
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♦

practical problems of immunisation
 unrealistic assumption that that yield curve is permanently flat and unchanged during the whole investment horizon except for a short period of time after the immunised position was created

immunisation is effective only for small changes in interest rates (duration is the first order approximation of interest rate changes)

passage of time automatically reduces duration of the bond and this reduction may not occur at the same rate as the liability’s investment horizon gets shorter

frequent rebalancing of the bond portfolio aimed at correcting appeared inaccuracies in immunisation leads to transaction costs

hedging non-parallel shifts in the yield curve
in case of non-parallel shifts in the yield curve the matching the duration to the investment horizon no longer guarantees immunisation against interest rate changes

focused (bullet) portfolio is constructed from bonds with durations close to that of the liability (better for hedging) 
barbell portfolio is constructed from bonds with durations distant from that of the liability (a much wider range of options but a higher exposure to immunisation risk)
♦

Bonds with durations 4, 9, 11 and 14 years respectively are available for immunisation purposes. A focused portfolio with duration 10 years can be achieved with a portfolio composed of 50 % of 9-duration bonds and 50 % of 11-duration bonds,
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A barbell portfolio with duration 10 years can be achieved with a portfolio composed of 40 % of 4-duration bond and 60 % of 14-duration bond,
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♦

multi-period immunisation is used for hedging a structure of liabilities against interest rate changes (not only a single liability becoming due in a specific future time)
cash flow on the bond portfolio aims at immunising each individual liability 
iv) cash flow matching 
cash-flow matching involves finding the lowest-cost portfolio that generates a pattern of cash flow that exactly matches the pattern of liability payments

step 1: purchasing the lowest-cost T-year bonds with the same maturity as the last liability payment in such an amount that the last cash flow on bonds (nominal values plus coupons) matches the value of the last liability

step 2: purchasing the lowest-cost (T-1)-year bonds with the same maturity as the penultimate liability payment in such amount that the last cash flow from these bonds plus coupons from T-year bonds match the value of the penultimate liability
step 3: working backwards in this way all liabilities are matched by payments on the bonds in the portfolio

♦

A pension fund will have to pay its clients in each of the next three years 1000 million USD. A manager of the fund wants to hedge this liability stream with the cash flow matching technique. The following bonds are available:
	Bond
	Maturity
	Coupon
	Face value

	A
	3
	11.1
	100

	B
	2
	12.5
	100

	C
	1
	14.3
	100


  Matching scheme:
	Year
	Liability
	9 bonds A
	8 bonds B
	7 bonds C

	1
	1000
	100
	100
	800

	2
	1000
	100
	900
	

	3
	1000
	1000
	
	











[image: image20.wmf])

100

3

.

14

(

7

5

.

12

8

1

.

11

9

1000

)

100

5

.

12

(

8

1

.

11

9

1000

)

100

1

.

11

(

9

1000

1

2

3

+

´

+

´

+

´

=

=

+

´

+

´

=

=

+

´

=

=

&

&

&

L

L

L


♦
advantage: no need to rebalance the bond portfolio as interest rates change or due to the passage of time (all bonds are held until maturity date and therefore are not exposed to the market risk)  

 disadvantage: the strategy is likely to be over-funded because bonds may not exist with the appropriate maturity dates and coupon payments

horizon matching is a combination of cash flow matching and immunisation

a bond portfolio is constructed in such a way that the nearest liabilities are cash-flow matched and the remaining horizon is immunised

a strategy is periodically rebalanced to keep the same mix of cash flow matching and immunisation

dedicated portfolio is a portfolio constructed with the aim to meet the schedule of liabilities from both the income and capital components

5.3  Techniques of active portfolio management
a portfolio is managed actively if a manager believes that there are misvalued securities or when there are heterogeneous expectations of the risks and returns on securities

types of decisions 

asset allocation involves decisions on the broad asset categories such as shares, bonds or money market instruments (restrictions and regulations placed on asset allocation tend to dominate the performance of the portfolio)

sector selections is an intermediate stage in which funds are allocated to different sectors of each broad category before individual securities are selected from within those sectors(i.e. banks, electronics, breweries, textiles and others)

security selection (stock picking) involves investing in the individual securities within each asset category (cross-correlations among assets categories are usually ignored)

i) quest for alpha
alpha of security is the difference between the actual expected return and the equilibrium expected return (predicted for example by the CAPM)

α value is positive 
[image: image21.wmf]Þ

 the share is under-priced (the price is expected to rise and the expected return to fall toward its fundamental value) 
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 shares with positive alpha are good to buy 

α value is negative 
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 the share is over-priced (the price is expected to fall and the expected return to rise toward its fundamental value) 
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 shares with positive alpha are good to sell short

Shares with positive and negative alpha values
[image: image166.wmf]F

m

[image: image167.wmf]2

A

[image: image168.wmf]i

b

[image: image169.wmf]P

b

[image: image170.wmf]D

b


[image: image171.wmf]U

b

[image: image172.wmf]FH

N

[image: image173.wmf]D

N

[image: image174.wmf]U

N

[image: image175.wmf]P

m

[image: image176.wmf]F

m


[image: image177.wmf]P

s


[image: image178.wmf]P

m

[image: image179.wmf]F

m

[image: image180.wmf]P

b


[image: image181.emf] 

D  

[image: image182.emf] 

D  



[image: image25.wmf]1

A

 represents a security with positive α value (a target to buy)
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 represents a security with negative α value (a target to sell short)

portfolio alpha is the value-weighted average of the individual securities in the portfolio
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 is the weight of the i-th share in the portfolio
the quest for alpha is the strategy of picking securities with positive alpha

in comparison with the market portfolio the selected portfolio has less proportionate weighting in the over-priced (negative alpha) securities and more than proportionate weighting in the under-priced (positive alpha) securities 

ii) Elton-Gruber selection procedure
method of determining the optimal portfolio of risky securities in an iterative way instead of solving the complex and large optimisation problem (see the computation of the tangent portfolio in the CAPM)  

algorithm of stock selection

1. all shares are ranked according to their excess return to beta (from the highest to the lowest) 

ERB is the additional return on a share (beyond that offered by a riskless asset) per unit of nondiversifiable risk)
ERB = 
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the greater the indicator the more desirable the security will be for the inclusion in the optimal portfolio 

2. computation of the cut-off rate according to a given formula for the portfolio containing the first n shares already included in the optimum portfolio  
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… cut-off rate computed from the first n best shares in terms of ERB
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3. the (n+1)-th share will be included in the optimal portfolio if its excess return to beta is higher than the cut-off rate associated with the previous n shares
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the above condition can be derived from the inequality
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interpretation: the estimate of the expected excess return on a particular stock is higher than the expected excess return based on the expected performance of the optimum portfolio


[image: image36.wmf]iM
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… expected change in the rate of return on the i-th share associated with a 1 % change in the return on the optimum portfolio
4. the construction of the optimal portfolio is stopped when the ERB of the (n+1)-th share is lower than the cut-off rate associated with the previous n shares

5. relative investments in each security are determined using the formulas
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where N denotes the number of shares included in the optimal portfolio and 
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 is a corresponding cut-off rate
♦
A portfolio manager estimated following data on nine securities together with a risk-free rate fo 5 % and a variance of market portfolio of 10. 

	Share
	Expected
return
	Beta


	Specific

risk
	Excess
return to beta
	Cut-off
rate

	i
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	1
	15
	1.0
	50
	10.0
	1.67

	2
	17
	1.5
	40
	8.0
	3.69

	3
	12
	1.0
	20
	7.0
	4.42

	4
	17
	2.0
	10
	6.0
	5.43

	5
	11
	1.0
	40
	6.0
	5.45

	6
	11
	1.5
	30
	4.0
	5.30

	7
	11
	2.0
	40
	3.0
	5.02

	8
	7
	1.8
	16
	2.5
	4.91

	9
	7
	1.0
	20
	2.0
	4.75


The optimal cut-off rate is
[image: image44.wmf]5

c

, therefore shares 1 – 5 are included in the optimal portfolio and shares 6 – 9 are excluded.
♦
iii) beta trading
market timing occurs when a fund manager does not accept consensus about the market portfolio (he is more bullish or more bearish than the market)

beta trading involves adjustments of the beta of the managed portfolio

if the fund manager is expecting a bull market he wants to increase the beta of the portfolio and therefore increases the proportion of aggressive shares (shares with betas higher than 1)
if the fund manager is expecting a bearish market he wants to reduce the beta of the portfolio and therefore increases the proportion of defensive shares (shares with betas lower than 1)

the strategy is expensive in terms of transactions costs, identical results can be achieved cheaply using stock index futures contracts

Beta trading using futures contracts
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 … actual portfolio beta
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 … desired lower (more defensive) portfolio beta
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 … desired higher (more aggressive) portfolio beta
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…number of futures contracts that fully hedge the portfolio against price fluctuations and reduce the portfolio beta to zero
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 or 
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 … number of futures contracts that reduce or increase the portfolio beta to desired values 
[image: image51.wmf]D

b

 or 
[image: image52.wmf]U

b


the method o similar triangles gives
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♦

A stock portfolio has an actual beta of 1.15. The portfolio could by fully hedged against market movements by selling 50 futures contracts. A desired defensive beta of the stock portfolio of 0.8 can be achieved by selling 15 futures contracts,  
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A more aggressive beta of 2.0 can be achieved by buying 37 futures contracts,


[image: image56.wmf].

37

50

15

.

1

15

.

1

0

.

2

=

´

-

=

&

U

N


♦

iv) bond switching (swapping)
anomaly switch is a switch between two bonds with very similar characteristics but whose prices (yields) are out of line with each other

strategy: the dear bond is sold and chap bond is purchased and the reverse transaction is made when the anomaly has been eliminated

workout period is the time taken for the elimination of the anomaly (important for calculating the rate of return on the switch)

♦

A portfolio manager has these two bonds in his portfolio:
bond A: coupon 10 % (paid semi-annually), time to maturity 18 years, YTM 10 %

bond B: coupon 10.25 % (paid semi-annually), time to maturity 18.5 years, YTM 10.2 %

The historical analysis shows that the difference between the prices of the two bonds has never been more than 10 basis points. The manager believes that within the next six months to the nearest coupon payment the observed anomaly will be eliminated. What is the expected profit from the bond switch?

	 
	Beginning of the switch
	End of the switch

	
	Yield 
	Price
	Action
	Yield 
	Price
	Action

	Bond A
	10 %
	100
	Sell
	10 %
	100
	Buy

	Bond B
	10.20 %
	100.41
	Buy
	10 %
	102.07
	Sell


Bond prices are consistent with the rule of discounted future cash flow
Beginning of the switch: 
- selling 1000 pieces of bond A
[image: image57.wmf]Þ

 revenue 100 000 USD
- buying 100 000:100.41 = 996 pieces of bonds B 
[image: image58.wmf]Þ

 expenditure 100 000 USD
End of the switch

- buying 1000 pieces of bond A 
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 expenditure 
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- selling 996 pieces of bond B 
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Profit from the switch = 1766 USD
♦

if the two bond involved in the switch are very dissimilar in terms of coupon and maturity then the witch should be protected against shifts in interest rates (prices of dissimilar bonds are differently responsive to the general level of interest rate changes)

♦

What is the outcome of the anomaly switch between two dissimilar bonds if the elimination of the anomaly is accompanied by the general drop in interest rates by 1 percentage point and the switch is not hedged against this shift in the yield curve?
bond A: coupon 10 % (paid semi-annually), time to maturity 18 years, YTM 10 %

bond B: coupon 10.25 % (paid semi-annually), time to maturity 5.5 years, YTM 10.2 %

	
	Beginning of the switch
	End of the switch

	
	Yield 
	Price
	Action
	Yield 
	Price
	Action

	Bond A
	10 %
	100
	Sell
	9 %
	108.73
	Buy

	Bond B
	10.20 %
	100.21
	Buy
	9 %
	104.95
	Sell


Beginning of the switch: 
- selling 1000 pieces of bond A
[image: image63.wmf]Þ

 revenue 100 000 USD

- buying 100 000:100.21 = 998 pieces of bonds B 
[image: image64.wmf]Þ

 expenditure 100 000 USD
End of the switch

- buying 1000 pieces of bond A 
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 expenditure 
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- selling 996 pieces of bond B 
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Loss from the switch = 3875 USD

♦

a shift in the yield curve can be hedged by the immunisation rule
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P is the current price of the bond, D is duration and N is the number of bonds used in the switch

the immunisation rule is based on the property 
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policy switch is a switch between two bonds that anticipates a market change that is expected to lead to a change in the relative prices (yields) of the two bonds

types of anticipated changes

- a shift in interest rates

interest rates are expected to fall 
[image: image71.wmf]Þ

 switch from low-duration bonds to high-duration bonds

interest rates are expected to rise 
[image: image72.wmf]Þ

 switch from high-duration bonds to low-duration bonds

- a change in the structure of the yield curve

humps or dips may occur 
[image: image73.wmf]Þ

 the prices of bonds on the hump can be expected to rise (their yields will fall) and the prices of bonds in the dip can be expected to fall (their yields will rise)

- a change in a bond’s quality rating

a bond whose rating is expected to fall will fall in price 
[image: image74.wmf]Þ

 the bond can be switched for a bond whose rating is expected to rise or to remain unchanged
v) mismatching between assets and liabilities
mismatching (gapping) involves changing the maturity structure of short-term assets and short-term liabilities taking the view about expected changes in interest rates

positive gapping: short-term interest rates are believed to rise 
[image: image75.wmf]Þ

 Treasury manager wants the maturity of his liabilities to exceed that of his assets (borrowing rate is locked while lending can be renewed at a higher interest rate)

negative gapping: short-term interest rates are believed to fall 
[image: image76.wmf]Þ

 Treasury manager wants the maturity of his assets to exceed that of his liabilities (lending rate is locked while borrowing can be renewed at a higher interest rate)

♦

A Treasury manager can borrow for three months at 10.15 % and make a three month loan at 10.25 %. Regulation requires that a one million borrowing has to be supported by 25000 of capital. 
a) Exploiting the arbitrage spread by passive management (borrowing for 3 months and lending for 3 months)
borrowing cost = 
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income from lending = 
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rate of return =
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b) A strategy of positive gapping based on the expectation that interest rates will increase by 1 percentage point after 1 month 

[image: image80.wmf]Þ

 the manager will borrow for 3 months and lend for 1 month together with reinvesting the proceeds of the loan for the next 2 months

borrowing cost = 
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income from lending = 
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rate of return =
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c) A strategy of negative gapping based on the expectation that interest rates will fall by 1 percentage point after 1 month


[image: image84.wmf]Þ

 the manager will make a 3 month loan that will be financed by a 1 month borrowing rolled over for the next 2 months
borrowing cost = 
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income from lending =
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profit = 1793
rate of return =
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♦

5.4  Mixed techniques of active-passive portfolio management
mixed techniques that allow portfolio managers to pursue an active portfolio strategy under condition that some guaranteed rate of return will be protected
they provide a guaranteed capital return together with the possibility of participating in the performance of the growing stock market 
simple examples

- buying a bond whose coupons will be used for active portfolio management 
[image: image88.wmf]Þ

 the strategy guarantees the nominal value of investment and promises an extra return in case of successful active management

- buying a call option 
[image: image89.wmf]Þ

 the strategy has unlimited upside potential and a limited downside risk in line with the payoff of the call
i) contingent immunisation
the strategy exploits an active portfolio management until the return on the active strategy falls bellow a threshold level 

when the threshold point is reached the manager is obliged to immunise the portfolio and lock in a predetermined safety return

safety return is the return with which the investor would be minimally satisfied 
safety cushion is the difference between the immunised return and the safety return (when the cushion is consumed the manager is required to immunise the portfolio)
♦

A client investing 50 million is willing to accept a 10 % rate of return over a 4-year investment horizon when a possible immunised rate of return is 12 %. In other words the client gives the manager a safety cushion of 200 basis points that can be used for active management.

guaranteed target value = 
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required investment (at current 12 % yield) = 
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Manager pursues an active portfolio strategy by placing all funds into 20-year, 12 % coupon bond selling at par (in anticipation of an interest rate decline).

a) market yield falls to 9 % at the end of the 1st year

value of the portfolio at the end of the 1st year = 

= higher prices of bonds + value of received coupons
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required investment (at current 9 % yield) = 
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safety cushion = 
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The active management was successful, the safety cushion was increased and as long as it is positive the manager can continue to actively manage the portfolio.

b) market yield rises to 14 % at the end of the 1st year

value of the portfolio at the end of the 1st year = 

= lower prices of bonds + value of received coupons
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required investment (at current 14 % yield) = 
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safety cushion = 
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The active management almost depleted all safety cushion so the manager is required to immunise the portfolio (by replacing existing 20-year bonds with 3-year duration bonds) in order to achieve the guaranteed target value (at current 14 % yield) over the remaining 3-year investment horizon.
♦

iv) portfolio insurance
portfolio insurance is a dynamic asset allocation hedging strategy that attempts to replicate the outcome of a put option on a portfolio of securities by altering the allocation of funds between risky and riskless securities
investor maintains any upside potential from favourable share price movements (less paid option premium) but limits downside risk

Pay-off from a protective put
[image: image184.wmf]P
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♦

An investor has a portfolio valued at 100000. He wishes to protect it from falling bellow this value but does not want to forgo the chance of benefiting if the portfolio rises above this level. It is assumed that the stock market follows the random walk, growing by 10 % or falling by 12 %. A risk-free bond yield is 5 %.

the strategy works backwards from the desired year-end values to initial values and at each stage determines the optimal allocation or the portfolio between risky shares and risk-free bonds 
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Possible outcomes at the end of the second year  

computing a desired composition for the state B:
the initial value 100000 should be preserved regardless possible changes in the market, so the portfolio must be composed entirely from bonds
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computing a desired composition for the state C:

the manager wants to benefit from the price increase and to protect the initial value in case of price decline, this can be achieved with the following composition 
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computing a desired composition for the state A:

the manager should choose the initial composition in such a way that allows achieving the desired outcomes in states B and C, he solves the simultaneous equations
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the strategy replicates the outcome of a put option

the amount 2077 = 102077 – 100000 is the analogy to the option premium

remarks

- transaction costs reduce the returns associated with the dynamic strategy or require a larger initial investment to deliver a given final outcome
- dynamic asset allocation strategy is usually implemented using futures contracts whose transaction costs are generally lower than those in cash markets
- the strategy may have potentially destabilising effect on stock and bond markets if it is applied automatically using computerised program trading (a higher number of orders to sell shares when stock markets are already under pressure to fall and correspondingly to buy shares when stock markets are rising)

VI.   MEASUREMENT OF PORTFOLIO PERFORMANCE 
three major components of portfolio performance measurement
- measuring the ex post returns on a portfolio

- adjusting the measured returns to the risk exposure of the portfolio

- assessing the risk-adjusted returns
6.1  Measuring the ex-post returns 
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two approaches:

a) money-weighted rate of return (analogy to the realised yield to maturity)

b) time-weighted rate of return (chain-linking of returns between cash flow)

money-weighted rate of return

[image: image106.wmf]365

/

1

365

/

)

...

(

1

365

/

)

...

(

0

)

1

(

)

1

(

)

1

(

2

1

T

T

T

t

T

t

t

t

t

T

R

CF

R

CF

R

V

V

+

+

+

+

+

+

=

-

+

+

+

+

K



[image: image107.wmf])

1

(

)

1

(

)

1

(

365

1

365

1

365

0

2

1

R

CF

R

CF

R

V

V

T

T

T

t

T

t

t

t

t

T

+

+

+

+

+

+

=

-

+

+

K

K

K


time-weighted rate of return
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♦
Initial value of funds A and B is 100. Both funds receive cash flow 20 during the year but the timing of the cash flow is different. 
	
	0
	6 months
	1 year

	Share price index
	1.0
	0.8
	1.2

	Cash flow into fund A
	20
	-
	-

	Value of fund A including cash flow
	120
	96
	144

	Cash flow into fund B 
	10
	10
	- 

	Value of fund B including cash flow
	110
	98
	147


time-weighted rate of return of fund A:
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time-weighted rate of return of fund B:
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time-weighted rate of return is the same in both cases (both funds are invested in the same portfolio of shares and the stock market increased by 20 % during the year) 
the approach requires that the fund must be valued every time there is a cash flow

money-weighted return of portfolio A:
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money-weighted return of portfolio B:
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the measurement of portfolio performance is influenced by the timing of cash flow that is usually beyond the control of the fund manager
♦

6.2  Adjusting portfolio returns for risk 
the appropriate approach to risk adjustment depends on whether the fund’s manager is exposed predominantly to market risk only (he manages well diversified portfolio) or whether he takes on deliberately non-systemic risk (he manages non-diversified portfolio)

exposition to systemic risk ( the best measure is the portfolio’s beta

exposition to non-systemic risk ( the best measure is the portfolio’s volatility

i) excess return to volatility (Sharpe ratio) 
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… average return on the portfolio over an interval,
[image: image116.wmf]F

m

… average risk-free return over the same interval,
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Assessing portfolio performance according to the Sharpe ratio




ranking of portfolios: 
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M is a benchmark portfolio /it could be the market portfolio)
ii) excess return to beta (Treynor ratio)
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[image: image121.wmf]P
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 … beta of the portfolio (calculated over the given period) 

locus of portfolios with an equal performance is a line
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Assessing portfolio performance according to the Treynor ratio



ranking of portfolios: 
[image: image123.wmf]D

C

M

B

A

»

»

p

p


iii) measures based on alpha values
an alternative to ranking portfolios according to their risk-adjusted excess return it is possible to rank them according to their alpha values ( the best performing fund is the one with the largest alpha

the approach requires agreeing about a right model for measuring fundamental returns (usually CML or SML)

Jensen differential performance index
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actual rates of returns are compared with their theoretical counterparts on the SML 
Assessing portfolio performance according to the Jensen measure

ranking of portfolios: 
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6.3  Decomposition of total returns
performance attribution it the process of identification of sources of portfolio’s performance by breaking down the total return into various components

Fama decomposition brakes down the total return into four components:

1. riskless rate of return (all fund managers expect to earn the riskless rate)
2. return from client’s risk is an expected excess return above the riskless rate that reflects a degree of risk tolerance of the client
3. return from market timing is an excess return above that expected by the client whose source can be attributed to engaging of the manager in market timing 
4. return from security selection is a residual return whose source can be attributed to engaging of the manager in active security selection

Fama decomposition   
 





return from client’s risk = 
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the fund manager has assessed the client’s degree of risk tolerance measured by his beta coefficient 
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the client is expecting an excess return on the portfolio at least 
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return from market timing = 
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the manager has chosen a portfolio with a beta 
[image: image130.wmf]P
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 which differs from that expected by the client because he took a more bullish view of the market (he engaged in market timing)
successful market timing increases the return on the portfolio above that expected by the client to 
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return from security selection = 
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actually achieved return on the portfolio
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 lies above the SML

the manager engaged in selecting securities that contained some diversifiable risk and he was thus able to generate an additional return 
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 above the market risk

assessing the efficiency of security selection

a selected portfolio P can be compared with a benchmark portfolio
[image: image135.wmf]W
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(a well diversified portfolio lying on the SML) whose total risk is equal to the total risk of P 

total risk of benchmark 
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total risk of selected portfolio
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beta of 
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can be found as follows: 
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 ( the additional specific risk from selecting securities contained in portfolio P was worthwhile
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 ( the exposure to additional specific risk was not rewarded by sufficiently greater return on the portfolio
decomposition of return from security selection:
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 = return from diversifiable risk + return from pure selectivity

♦

A fund manager has following data on a fund:
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A beta of 0.8 implies a portfolio’s return
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A return from client’s risk is
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The actual beta of 0.9 implies an expected return on the actual portfolio
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A return from market timing is 
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and a return from security selection is
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Decomposition of the return from security selection starts with finding the expected return on a well diversified benchmark with the same total risk as selected portfolio,
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the expected return on the benchmark therefore is
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A return from diversifiable risk is
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A return from pure selectivity is
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♦
VII.   SECURITIZATION
7.1  Building blocks of securitization

securitization comprises various techniques of financial engineering in which individual securities are pooled and used as source of cash flow (collateral) for the creation of new securities called asset-backed securities (ABS)
securitization developed first in the mortgage market where it gave rise to mortgage-backed securities (MBS)
securitization techniques mushroomed in other loan markets such as credit card receivables, car loans, lease receivables, bank loans (collateralized loan obligations, CLO), commercial papers, etc.

a) parties in securitization

 












originator  is a financial institution (mortgage bank, commercial bank, thrift, etc.) that is specialized on providing mortgage loans

originator arranges mortgage loans in a pool (collection of mortgages) that is sold to a financial institution called structurer 
structurer  is an entity that purchases a pool of mortgage loans that are used as collateral for the issuance of securities (called mortgage-backed securities, MBS) whose cashflow is derived from the cashflow of all mortgage loans

different structures of derived cash flow give rise to different types of MBS (passthroughs, collateralized mortgage obligations, stripped MBS) 

servicer  is a financial institution (usually identical with the originator of the pool) that administers the mortgage loans in exchange for an agreed fee (collects mortgage payments, forecloses property of delinquent debtors, transfers the income to MBS investors, etc.)

sponsor is an agency (usually government-owned or government-sponsored entity) that provides insurance or other forms of guarantees related to the cashflow from MBS in order to contain the credit risk for investors buying the MBS    

credit enhancements are forms of guarantees provided by private institutions without any state guarantees
b) classification of securitisation deals
i) agency deals give rise to MBS whose cash flow is guaranteed by government or government-sponsored institutions

USA: Federal National Mortgage Association (Fannie Mae)

Federal Home Loan Mortgage Corporation (Freddie Mac)

Government National Mortgage Association (Ginnie Mae))  
cash flow from an agency deals depends on a variety of features  

types of guarantees (timely payment of both interest and principal, timely payment of only interest and scheduled principal is passed through as it is collected)

number of lenders permitted in the pool (influence on geographical diversification of mortgagors)

mortgage design (traditional, adjustable rate, inflation protected, etc.)

loan characteristics (guaranteed vs. conventional, maximum size, maturity, assumability means that mortgage can be taken over by another borrower)

payment procedures

agency deals are basically motivated by arbitrage opportunities

structurer purchases a pool and issues securities so as to generate a profit in the form of the difference between the cash flow generated by the pool and the cash flow paid to the holders of ABS  

prepayment risk is a major risk concern in agency deals  

prepayment risk is the risk that homeowners will prepay the mortgage at any unfavourable time and the timing and amount of prepayments are not known with certainty and are difficult to predict accurately

contraction risk is related to the situation when declining mortgage rates tend to speed up prepayments (because homeowners have an incentive to refinance their debts at a lower rate) and investors are forced to reinvest prepayments at lower market interest rates

extension risk is related to the situation when rising mortgage rates tend to slow down prepayments (because homeowners lose an incentive to refinance their debts at a lower rate) and investors cannot reinvest more cash at higher market interest rates

mismatch risk occurs when speeding up and slowing down prepayments disturb the balanced position between assets and liabilities in terms of their durations

ii) non-agency (private label) deals give rise to ABS or MBS which are issued by private financial institutions without any government guarantees

non-agency deals are basically motivated by providing access to the financing (issuance of ABS is a way of obtaining financing needed for further origination)  

credit risk is a major risk concern in non-agency deals

credit risk is the risk that the obligor will default by either refusing to pay of declaring bankruptcy

sub-prime borrowers are borrowers that are more likely to experience significantly higher levels of defaults (due to lower income levels, fewer collateral assets, blemished credit history, etc.) 

credit enhancement is a generic name for different types of support that aim to absorb the expected losses and to provide some protection against unexpected losses 

the amount and type of credit enhancement is specified by the rating agencies given the target rating sought for each security in the structure (the rating agencies stress test the assumptions over a particular range of probable scenarios)

the probability of default of structured securities over time should correspond to that of other securities with corresponding rating (the rating agencies can use ample empirical evidence regarding the performance of their ratings on corporate bonds)

forms of credit enhancement

 excess spread is the difference between the interest paid by the asset pool and payments made to the holders of ABS (plus servicing fees and other expenses)

excess spread can be trapped by the SPV and used to offset losses in future periods

over-collateralization is the difference between the market value of the asset pool and the market value of ABS issued to investors 

over-collateralization is a form of equity in the structure that serves as a first-loss buffer against future losses

subordination (prioritization) means that ABS are stratified into various classes with a subordinated structure (senior, mezzanine and junior ABS classes)

senior bondholders have a prior claim over subordinated debtholders

junior liabilities pick up the losses first until they survive in exchange of a higher yield

third party guarantees which are provided by other financial institutions than the SPV (special insurance companies, banking letter of credit, etc.)

they are subject to third-party credit risk (guarantor may be either downgraded or unable to satisfy its commitments)

diversification 

key principle in finance: the risk of a well-diversified portfolio is lower than the risks of individual components of the portfolio 

application of concentration limits: per borrower, per industry, per geographical region, per the size of the loans, etc. 

7.2  Structuring agency deals  

a) sequential pay structure

the structure consists of a set of bond classes with specified rules for the distribution of principal and interest of the collateral (rules for tranching of the collateral) 

typical structure for the first generation of CMOs

distribution of interest: the monthly interest is distributed to each bond class on the basis of the amount of principal outstanding

distribution of principal: all monthly principal (both scheduled and prepaid) is distributed first to the bond class A until it is completely paid off; after bond class A is completely paid off its par amount, all principal payments are made to bond class B until it is completely paid off, and so on.

	Class
	Par value

(mil $)
	Coupon 

(per year)
	Maturity

(years)
	Price

	A
	35
	8.00
	5
	99.87

	B
	15
	8.75
	8
	99.84

	C
	40
	9.35
	15
	99.71

	D
	10
	9.50
	25
	95.20


Cash flow distribution to the CDO classes
I stands for interest payments

P stands for principal repayments











technical considerations:

the total par value of all bond classes in the structure cannot exceed the par value of the collateral

in agency deals the two values are mostly equal

in private deals an over-collateralization represents a form of credit enhancement

the total interest to be paid to all the bond classes may not exceed the interest from the collateral (the weighted average coupon rate for the bond classes may not exceed the coupon rate for the collateral)

in private deals an excess spread represents a form of credit enhancement

in actual deals the coupon rates of individual classes would be determined by prevailing market conditions (reflected in the shape of the yield curve) 

maturity of individual classes is the stated (official) maturity which is different from the expected maturity which takes into account an assumption about the expected prepayment rate for the underlying collateral

investment properties of sequential structure:

 bond classes have different maturities compared to that of the collateral thereby attracting institutional investors who have a preference for these maturities

the structure does not offer any protection against prepayment risk (contraction risk as well as extension risk)

b) PAC bonds 

PAC bonds (planned amortization class) are bonds in the structure that are better protected against prepayment risk within a specified range of prepayment rates (called structuring bands) 

they may be appealing to investors that seek greater stability of cash flows over a wide range of prepayment speeds

companion bonds (support bonds) are bonds whose role is to absorb prepayment risk

if actual prepayment speeds are faster then those projected then companion bonds receive any excess principal payments beyond the scheduled amount to be paid to the PAC bond classes

if actual prepayment speeds are slower then those projected then companion bonds must wait to receive principal and the PAC holders have priority on principal payments (both scheduled and prepaid)

prepayment protection is ensured as long as companion bonds are not fully paid off

companion bonds are attractive because of their high yields based on a greater prepayment risk 

technical considerations:

a typical structure may have more than one class of PAC bonds (P-A, P-B, etc.); the shorter-term PAC bonds have a greater stability over a wide range of prepayment speeds

in actual deals a higher number of companion bond classes can be created with prioritized cash flow structures to reduce prepayment risk (some of them are supported by other companion bonds)

TAC bonds (targeted amortization class) provide one-side prepayment protection (against extension or contraction risk) as opposed to PAC bonds which provide two-side prepayment protection (both extension and contraction risk)

Guaranteed principal repayments for PAC bonds 







shaded area represents guaranteed principal repayments that are available at every possible prepayment rate within the structuring bands

c) accrual bonds (Z-bonds)
accrual bonds are bonds in the structure where for a specific period of time (lockout period) the bond coupon is added (accrued) to the par value of the bond rather then paid out

the deferred interest is then directed to different bond classes in the structure to form an entirely new tranche (called accretion-directed bonds) or to smooth the cash flow of an existing tranche

advantages of the process of accretion 

- accrual bonds have a longer duration for which there is a natural clientele with long-dated liabilities (pension funds, insurance companies)

- the accrual bond class eliminates reinvestment during the lockout period

- more of the shorter sequential bonds can be offered at a lower yield thereby increasing the proceeds from the structure

d) floating rate bond classes
floaters address investment needs of those participants in the financial markets who are funded on a floating rate basis thereby preferring floating rate assets to avoid an asset-liability mismatch

solving the problem of creating a floating rate tranche from fixed rate collateral

floating rate class (floater) whose coupon changes with changes in reference rate is accompanied by so-called inverse floater class whose coupon changes in the opposite direction from the reference rate used to reset the coupon rate for the floater

inverse floaters appeal to those investors who want to bet on decline in interest rates or want to be hedged against declining interest rates 

combined coupon for floater and inverse floater =

= 
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cap is the maximum coupon rate for the inverse floater should the LIBOR fall to zero

leverage factor is the multiple by which a change in LIBOR is augmented

♦

A coupon rate of collateral is 5.5 %. Determine the interest rate cap for the inverse floater in a structure in which the relative size of the floater is 68 % and the relative size of the inverse floater is 32 % (in terms of the principal amount the collateral). The floater pays 50 basis points above LIBOR and the leverage factor for the inverse floater is 2.2.
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♦

7.3  Structuring non-agency deals
subordination structures

subordination structure offers investors to choose the amount of credit risk they are willing to absorb based on their risk profile and appetite
senior class has the highest credit support (a prior claim over all other classes)  

mezzanine classes have a lower credit support (they are subordinated to the senior class and have a prior claim over junior classes)

junior classes have the lowest credit support (they are subordinated to the mezzanine classes and have a prior claim over the equity class)

equity class is an unrated class with no credit support (it picks the losses first)

amount of credit support

attachment point is the highest percentage of defaults where the tranche is still not hit (by getting over the point the tranche suffers a first loss)

detachment point is the highest percentage of defaults below which the whole tranche can still absorb losses (by getting over the point the whole tranche is completely defaulted)

♦
The pool has a nominal value of 500 million USD. The following 5-class subordinated structure has been created for predetermined credit support.  

	  Bond class
	Rating
	Credit support
	Attachment point
	Detachment point
	Size of the class

	A (senior)
	AAA
	8 %
	8 %
	100 %
	92 %

	B (mezzan.)
	AA
	6 %
	6 %
	8 %
	2 %

	C (mezzan.)
	A
	5 %
	5 %
	6 %
	1 %

	D (junior)
	BBB
	4 %
	4 %
	5 %
	1 %

	E (equity)
	unrated
	none
	0
	4 %
	4 %


Class E which is unrated absorbs losses first and is completely wiped out if the default rate in the collateral pool reaches 4 %. Therefore the par value of class E must be 20 million USD (4 % from 500mil.) 

Class D with a rating of triple-B (junior class) is hit when the default rate gets over 4 % and is completely wiped out when the default rate reaches 5 %. The par value of the class D must be 5 million USD (1 % from 500mil.). 

In a similar way the sizes of mezzanine classes B and C and the senior class A can be determined.

♦
structural tests (structural triggers)

leverage (overcollateralization) for a given class in a CDO structure is an excess of the total amount of assets available in a pool over the liability for this class and all seniormost classes

structural tests require adherence to predetermined degree of leverage, breach of these tests triggers an automatic reduction of the leverage (CDO structure must be deleveraged)

deleveraging means that the CDO manager must use the available cash for retiring senior investors until the structural tests are corrected (retiring process is governed by predetermined rules of priority order called waterfall) 

two types of triggers 

overcollateralization test (OC test)

interest coverage test (IC test)   

♦
Let us assume there are four classes of liabilities in a CDO structure of which the last one is unrated:

	
	Par value
	Minimum OC
	Present OC

	Class A
	50
	1.5
	2.20 (= 110:50)

	Class B
	30
	1.2
	1.38 (= 110:80)

	Class C
	15
	1.1
	1.16 (= 110:95)

	Class D
	15
	X
	X

	Total liabilities
	110
	
	

	Total assets
	110
	
	


Tranche A OC test: (CDO assets par) / (tranche A par)

Tranche B OC test: (CDO assets par) / (tranche A and B par)

Tranche C OC test: (CDO assets par) / (tranche A, B and C par)

Let us suppose that the assets with a par value of 10 defaulted, so the value of the performing assets declined to 100. Recalculation of triggers shows the breach of the OC test for the class C: 

	
	Par value
	Minimum OC
	Present OC

	Class A
	50
	1.5
	2.00 (= 100:50)

	Class B
	30
	1.2
	1.25 (= 100:80)

	Class C
	15
	1.1
	1.05 (= 100:95)

	Class D
	15
	X
	X

	Total liabilities
	110
	
	

	Total assets
	100
	
	


The manager is obliged to reduce the leverage. Assuming a sequential pay-down structure (junior class cannot be paid out before the senior class is fully redeemed), the manager retired a nominal value of 45 in the class A. The revised OC tests are following:

	
	Par value
	Minimum OC
	Present OC

	Class A
	5
	1.5
	11.00 (= 55:5)

	Class B
	30
	1.2
	1.57 (= 55:35)

	Class C
	15
	1.1
	1.10 (= 55:50)

	Class D
	15
	X
	X

	Total liabilities
	110
	
	

	Total assets
	55
	
	


The working of IC tests is similar; the interest receivable on the assets must cover the interest payable on a particular class. 

Tranche A IC test: (CDO assets coupon) / (tranche A coupon)

Tranche B IC test: (CDO assets coupon) / (tranche A and B coupon)

Tranche C IC test: (CDO assets coupon) / (tranche A, B and C coupon)

A breach of this test will also lead to diversion of all interest to the senior classes to pay off principal until the interest coverage ration is restored.

♦
7.4  Pros and cons of securitization
A) advantages of securitization

i) potential for reducing funding costs
securitization may become a cheaper alternative of funding relative to issuing a corporate bond

corporate bond issued by corporation with a speculative grade includes a spread that corresponds to the speculative credit rating

secured lending (using collateral for bond issue) my be impaired by legal uncertainty about the ability to seize the collateral in case of the issuer’s default

in securitization the credit rating of the originator is not relevant

SPV legally owns the collateral assets, not the corporation (in case of corporation’s bankruptcy the creditors cannot recover the assets sold to the SPV)

the credit rating assigned to the bond classes issued by the SPV will be whatever the issuer wants the credit rating to be (the issuer will be told how much credit enhancement is required to award a specific rating to each bond class in the structure)

ii) managing corporate risk

credit risk or interest rate risk are no longer risks faced by the originator (these risks are removed by selling the pool of risky assets)

iii) managing regulatory capital

relevant for financial institutions that are subject to regulatory link between capital reserves and the credit risk associated with a regulated portfolio of assets

regulatory capital = capital ratio × 
[image: image157.wmf]å

(risk weight × value of risk category)

securitization results in lower retained risk with the originator therefore capital guidelines require presumably less capital

regulated financial entity can lower its regulatory capital by securitizing certain risky assets it would normally retain in its portfolio

iv) achieving off-balance-sheer financing
securitization transfers assets and liabilities off the balance sheet so it can help improve the originator’s return on equity

basic issue is whether or not the SPV should be consolidated with the corporation (if SPV is consolidated than the market value of securitized assets is reported on the corporation’s balance sheet

v) generating servicing fee

securitization allows the originator to convert capital intensive assets to a less capital intensive source of servicing fee income

by selling the pool the securitizer may retain the right to service the assets

B) critique of securitization

i) lax underwriting standards
originate-and-distribute model of securitization is based on removing assets from originator’s balance sheet and transferring credit risk to capital markets (who are presumably better able to bear it)

originators have reduced motivation to assess the credit quality of borrowers or higher incentives to apply relaxed underwriting norms (contrary to traditional lending) 

ii) greater opaqueness of risk exposures
securities issued to the public are too complicated to be understood by investors, retained risks are not so easily identified

high complexity leads to over reliance on the ratings assigned by the rating agencies

details of the underlying collateral are not investigated, the rating is guarantee enough

flawed incentives where rating agencies are paid primarily by those who are the issuers of ABS rather then by those who are the investors into ABS

complexity risk means that valuation models of rating agencies may be flawed (i.e. far less diversification than originally thought, much higher default risk than originally foreseen)

US financial system transformed sub-prime mortgages that were local risks into MBS with AAA rating acceptable around the world

iii) reduced effectiveness of monetary policy
securitization allows borrowers direct access to end lenders thus reducing the traditional role of banks in the financial intermediation

more difficult for central bank to implement monetary policy (i.e. during periods of monetary tightening banks are less dependent on borrowing from the central bank)
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