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An Introduction to Asset Pricing Models

= Assumptions of Capital Market Theory

e Allinvestors use the mean-variance
framework to select securities and only
select portfolios that lie on the efficient
frontier.

e There is unlimited lending and borrowing
at the risk-free rate.
Investors have identical expectations.

e There is a one-period horizon.

i A% NPT RA

o Divisible assets-all assets are infinitely
divisible.

e Markets are frictionless — no taxes or
transactions costs.

o There is no inflation (or perfectly
anticipated inflation).

e Interest rates are constant.

o Capital markets are in equilibrium.
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When a risk-free asset is combined with
a risky asset in a portfolio, varying the
proportions of the two assets results in a
set of risk-return combinations that lie on
a straight line. Adding a risk-free asset to
the set of risky assets results in a new
efficient frontier that is now a straight
line, the capital market line (CML).
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Efficient Frontier

The portion of the mean-variance of
frontier which contains portfolios
(combinations) with the highest expected
return at each level of risk.
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i Figure 1: Combining a Risk-Free Asset with a Risky Portfolio
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Systematic and Unsystematic Risk

Total Risk = Systematic + Unsystematic Risk

Well-diversified (efficient) portfolios have
no unsystematic risk, and a risk-free
asset has no systematic (market) risk
either.

Systematic risk is measured in units of
market risk referred to as the beta of an
asset or portfolio, so that the beta of the
market portfolio is equal to one.
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Chart 1: Diversification to Risk Protection

. . Average Standard Deviation of Ratio of I_’o_rtfolio Standard
Number of Stocks in Portfolio Annual Portfolio Returns(%) 5 D.ev.latlon to §tandard

eviation of a Single Stock

1 49.24 1

2 37.36 0.76

4 29.69 0.6

6 26.64 0.54

8 24.98 0.51

10 23.93 0.49

20 21.68 0.44

30 20.87 0.42

40 20.46 0.42

50 20.2 0.41

400 19.29 0.39

500 19.27 0.39

1000 19.21 0.39
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Figure 2: Diversification effect
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Figure 3: Security Market Line
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Capital Asset Pricing Model (CAPM):
R; = R¢+ Bi(R,, - Ry)

Where:

R, = the expected return on the capital asset

R; = the risk-free rate of interest such as
interest arising from government bonds

B, = the sensitivity of the expected excess
asset returns to the expected excess
market returns

R,, = the expected return of the market

R,, — R; = the market premium or risk premium
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Figure 4: Identifying Mispriced Securities
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Chart2: 2'4 2 F F 4487 (%)
EaEas Investment Portfolios
= Bf v Congolidated Tnit : %
=0 g 2008 2007 2006 2005 2004
Ttem & Total  &BF Total | &3 Total | &3 Total | &&F Total
3 Bank Deposits 2031 20.05 1848 1814 1884
HEHS Securities 4594 4632 47.63 47.85 4923
A B BEE Government, Treasury & deposit Bonds 15.52 13.03 13.20 11.79 1165
28 Stock 1122 16.23 15.63 1639 1460
AFME Corporation Bonds 4.54 3.57 3.35 372 371
EE R T Funds & Benefit Certificates 3.26 222 259 476 463
it Other 1141 11.27 12.87 11.19 1464
FEhELE Investment on Real Estates 13.26 12.35 13.54 1472 1546
BH Investment on Real Estates - private use 5.61 523 5.60 570 5.67
¥ Investment on Real Estates - Investment 7.65 7.12 7.94 9.01 979
i o Mortgage Loans 121 176 178 135 1.80
ENEE Foreign Investments 15.08 16.20 14.92 13.42 10,13
HEEARAEGSE Authorized Projects or Public Investment 259 3.06 344 4.12 4.08
a3 Investment on Insurance Enterprise 149 - 018 019
HEHT A R Derivatives -0.02 0.01 0.01 0.00 0.01
HAb AR 7 B4 Other utilizations of capital 014 0.26 0.20 0.22 025
Essdjiliey Total 100.00 100.00 100.00 100.00 100.00
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Chart3: % 2 7 7 238 (%)
B4ERAHE Investment Portfolios
Ex Bt antt Cousolidated Unit : %
g BB Securities 4\?& EXER
’ git |BTEE | 2 EREF | BRES |EARE | ROLR T
i s | uEm |seem| me |l | R
BEz A 5
Covernment imesment | Lot Authorized
. nvestmen panto )
T Bank. & ks Corporatton Bgneﬂt Oters | subTotd " Poy Morigage | Foregn Prulect.s ot ;
Depostis | Treasury Bonds | Certificates Loas | lwestments | Public e
EE Real Estates | holders
Bonds Investment
Vi 100.00 633 2445 459 368 23 316 4319 404 118 794 3024 030] 2008
96 100.00 538 2309 43 301 057 943 4338 39 728 828 16 037 2007
9 100.00 449 2429 101 33 105 1019 4585 8 7.05 167 3028 083 2006
WE 100.00 32 2509 641 2.66 116 996 4528 412 7.60 790 3059 126 2005
BE 100.00 39 21.01 6.34 239 161 786 4322 463 .08 881 2121 163 2004
NE 100.00 429 2447 644 1.95 300 524 4105 327 10.14 10.63 2648 214 2003

R B

Note:Bank Depasts includes curvent deposits, check depostts and tme depostts
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Company Analysis and Stock Valuation
e The Dividend Discount Model

Stock value (Pg) = [Dy(1+9)]/(k.-9) = Dy/(K.-9)
where:

k. = the required rate of return on the aggregate
stock market, which has two components: the
nominal risk-free rate and the equity risk
premium

= (retention rate)(ROE)

D = dividend per share

ROE = (net profit margin)(total asset turnover
ratio)(financial leverage) = (net
income/sales)(sales/assets)(assets/equity)

23
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o The Earnings Multiplier Approach (P/E)
(Py/E,) = (Dy /E )/(Ke-0)

Advantages ‘of PIE ‘measure:

> Earnings is a key determinant of value.

> Popular measure

> Studies show low P/E stocks tend to
have higher long run average returns.

Disadvantages of P/E measure:

> Not useful when negative earnings.

> Portion of earnings transitory/volatile.

> Subject to accounting manipulation.

24
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n ETF (Exchanged Traded Fund)

B AR5 5 ]

JEy e B S
. S,
. ! 3_.
Lﬁﬁﬁﬁﬁ%& L E 2 B
HsRsyEs |
ETF | SRR
e 2 SEEEST
e RS faRim At

=REH -
1. "IREEERES , - BEPAR AT SES ST B L3S ETF

(1) "TEHARSEHFIEEEERE S | - ISSETRrEMtER B S A2 aEAET

(2) "EH ORISR R,

1. FERRETF EntiaRp oaF S — 8L A5

n. TEFRSUSRIE LS, - FEEARR RS SINEEN ETFE RS ERESE E3E S ETF
2. "ISHHERESER RS, - IBIEA R E RSS BN E TR ERSIR S EP3s S ETF

31

AP FA&RENTAEY

Advantages of ETFs:

o ETFs provide an efficient method of
diversification.

o ETFs trade like stocks — they can be
margined and shorted.

o Some ETFs may be patterned after
indexes that have active futures and
option markets, allowing for better
risk management.

e ETF investors know the exact
composition of the fund at all times.
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resulting in lower expenses and lower

Investors may encounter inefficient
tax consequences.

markets (large bid-ask spreads) in

ETFs with low trading volume.
directly invest in an index portfolio,

Large investors may choose to

Disadvantages of ETFs:
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MBS (Mortgage-backed security): a bond
whose cash flows are derived from a pool of
mortgage loans.

Contraction risk: the shortening of the
expected life of the mortgage pool and occurs
as mortgage rates fall, prepayment rates
increase, and the average life of the
passthrough security decreases.

Extension risk: occurs as mortgage rates rise,
prepayment rates slow, and the average life of
the passthrough security increases.

37
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CMOs (Collateralized Mortgage
Obligations): securities issued against
passthrough securities for which the cash
flows have been reallocated to different
bond classes called tranches, each having
a different claim against the cash flows of
the mortgage passthroughs or pool from
which they were derived.
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Futures vs. Forwards

Figure 6: Key Differences Between Futures and Forwards

Forwards

Futures

Private contracts

Unique customized contracts
Default risk is present

Little or no requlation

No marqin deposit required

Exchange-traded

Standardized contracts
Guaranteed by clearinghause
Requlated

Margin required and adjusted
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Option Terminology and Basics

Call options:

o Long position: right to buy the underlying
stock at a specific price on a future date.

o Short position: obligation to sell the stock
to the buyer of the call option.

Put options:

o Long position: right to sell the underlying
stock at a specific price on a future date.

e Short position: obligation to buy the
stock from the buyer of the put option.

43
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Moneyness and Intrinsic Value:

e An option that would provide a
positive payoff if exercised is said to
be in the money.

e The intrinsic value of an option is the
amount that it is in the money, and
zero otherwise.

o The difference between the price of an
option and its intrinsic value is termed
its time value.
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Figure 7: Moneyness of options

Moneyness Call Option Put Option
In-the-money §: X §<X
Atthe-money 5=X 5=X
Out-of-the-maoney e 2 X

S: thestock’s current price X: the option’s exercise stiike price
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Put-Call Parity:

o Means that portfolios with identical payoffs
must sell for the same price to prevent
arbitrage.

o CHX/(1+R)T=S+P

Where:

C =the value of the call attime T

P = the value of the put

S = the value of the share

X = the strike price

R; = the risk-free rate
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o In general, an option is more valuable when
its time to expiration is longer and when the
price of the underlying asset is more volatile.

o Call options increase in value when the asset
price increases, the exercise price is lower,
or when the risk-free rate is higher.

o Put options increase in value when the asset
price is lower, the exercise price is higher, or
when the risk-free rate is lower.

o Both put and call options have greater value
when the volatility of the price of the
underlying asset is greater.
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Figure 8: Payoff from buying a call

Profit

Share Price at Maturity

48




AP F &l O A8

Figure 9: Payoff from writing a call

--—Payoff

o
$

Profit

Share Price at Maturity !
Strike Short Call
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Figure 10: Payoff from buying a put

Profit

Share Price at Maturity ] .
suke  Long Put
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Figure 11: Payoff from writing a put

o

Profit

]
:
1
|
|
|
|
tr'.ﬂf Short Put
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Behavioral Finance

= Representativeness — Investors base
expectations upon past experience,
applying stereotypes.

= Overconfidence — People placing too
much confidence in their ability to
predict.

= Frame dependence — Judging
information within the framework it is
received rather than on its own merits.

= Loss aversion — The individual’s
reluctance to accept a loss.

54




i B NPT AR A

= Regret — Feeling (in hindsight)
associated with making a bad
decision.

= Anchoring — The inability to fully
incorporate the impact of new
information on projections.

= Aversion to Ambiguity — Fear of the
unknown. If the odds are known,
individuals are more likely to take the
bet.

=  Money lllusion — The way individuals
react to inflation and its impact on

investment performance.
55
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= Myopic Loss Aversion — Investors’
focus on short-term performance and
their aversion to losses.

= Noise Trader Risk — Noise traders are
irrational investors who base
decisions on psychological and
technical information rather than
fundamentals.

56
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= Business Cycles

Initial Recovery

o Government stimulation is provided by
low interest rates and/or budget deficits
Falling inflation

Low or falling short-term interest rates
Bond yields have bottomed out

Rising stock prices

Early Expansion
o Increasing growth with low inflation
e Increasing inventories

57
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o Rising short-term interest rates
o Flat or rising bond yields
e Rising stock prices

Late Expansion

o Confidence and employment are high

o Inflation increases

e Central bank limits the growth of the
money supply

e Rising short-term interest rates

58
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Rising bond yields
Rising stock prices, but risk increases
with investor nervousness

Slowdown

Inflation is still rising

Falling inventory levels

Short-term interest rates are at a peak
Bond yields have peaked and may be
falling

Falling stock prices

59
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Recession

e Large declines in inventory

o Inflation tops out

o Falling short-term interest rates

o Falling bond yields, rising prices

o Stock prices increase during the
latter stages anticipating the end of
the recession

60
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Macroanalysis and Cyclical Indicators

Leading Index

1)
2)

3)

4)

Average weekly hours, manufacturing
Average weekly initial claims for
unemployment insurance
Manufacturers’ new orders, consumer
goods and materials

Vendor performance, slower deliveries
diffusion index
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6)
7)
8)

9)
10)

Building permits, new private housing units
Stock prices

Money supply, M2

Interest rate spread, 10-year Treasure bonds
less federal funds

Index of consumer expectations
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Coincident Index

1)
2)
3)
4)
5)

Employees on nonagricultural payrolls
Personal income less transfer payments
Industrial production
Manufacturing and trade sales
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Lagging Index

1)
2)

3)

4)

5)

6)

7)

Average duration of unemployment
Inventories to sales ratio, manufacturing
and trade

Labor cost per unit of output,
manufacturing

Average prime rate

Commercial and industrial loans
Consumer installment credit to personal
income ratio

Consumer price index for services
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= Fractional Reserve Banking System

o A bank is only required to hold a
fraction of its deposits in reserve. This
fraction is the required reserve ratio.
The bank can lend the rest. The loan
proceeds, which will then be
deposited in banks, create more
loanable funds. This multiplier effect
expands the money supply.

65
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o The deposit expansion multiplier
gives the potential increase in the
money supply from this effect:

Deposit expansion multiplier

=1 /required reserve ratio

Potential increase in money supply =
deposit expansion multiplier x
Increase in excess reserves
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= Federal Reserve Policy Tools

e Discount rate: the rate at which banks
can borrow reserves from the Fed.
Lower discount rates tend to increase
the money supply and decrease
interest rates; higher rates tend to
decrease the money supply and
increase interest rates.
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e Open market operations: Fed buying
and selling of Treasury securities. Fed
purchases increase cash available for
lending, decreasing interest rates. Fed
sales remove cash, increasing interest
rates.

68
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= What Determines the Demand and Supply of
Money?

Demand of money:

e Interest rates. Most critical.

o Inflation. Increases the demand for nominal
money.

o Real GDP growth. Increases the demand for
money (nominal and real).

Supply of money:

o The supply of money is determined by the
central bank and is independent of the
interest rate. The supply curve is vertical.
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Figure 12: Supply and Demand for Money
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= Quantity of Money Theory:
Implications for Inflation

o Equation of exchange: MV = PY must
hold by definition.

Money supply x velocity = price level x
real output
Velocity is the average number of
times per year each dollar is used to
buy goods and services (velocity =
GDP / money).

71

i B NPT AR A

e Assume that velocity and real output
don’t change all that much, the
equation of exchange leads us to the
quantity theory of money: an increase
in the money supply will cause a
proportional increase in prices.
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= Supply and Demand in Foreign Exchange
Two factors determine the demand for a
currency:

o Interest rate for deposits in the currency.
When a country’s interest rates increase
(decrease) relative to interest rates in other
countries, demand for its currency increases
(decreases).

o Expected future exchange rates. If a
currency is expected to appreciate
(depreciate), it is more (less) attractive.
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= Central Bank Intervention
A central bank can intervene in the
foreign exchange market as a buyer
(increasing the demand for its
currency) or as a seller (increasing the
supply of its currency). Intervention
can reduce short-run exchange rate
volatility, but it cannot overcome
genuine shifts in the equilibrium
exchange rate.
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= Currency Appreciation or Depreciation
There are three major factors that cause a
country’s currency to appreciate or
depreciate.

o Differences in income growth among
nations cause nations with the highest
income growth to demand more imported
goods. The heightened demand for imports
increases demand for foreign currencies,
appreciating the foreign currencies relative
to the domestic currency.
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o Differences in inflation rates cause the
residents of the country with the
highest inflation rate to demand more
imported (cheaper) goods. If a
country’s inflation rate is higher than
its trading partner’s, the demand for
the country’s currency will be low, and
the currency will depreciate.
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Differences in real interest rates cause
a flow of capital into countries with
the highest available real rates of
interest. There is an increased
demand for those currencies, and they
appreciate relative to the currencies of
countries with lower real rates of
return.
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Figure 13: Factors That Cause Currency
Appreciation and Depreciation

‘ Currency will Currency will
Factors . .
Appreciate Depreciate
Income growth Slower Faster
Inflation rate Lower Higher
Demestic real interest rate Higher Lower

" Relative to trading partners.
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Strategic Asset Allocation

SAA combines capital market expectations
and the investor’s risk, return, and
investment constraints.

Short-term deviation from the strategic asset
allocation may be based on short-term
capital market expectations and would be
the result of active management.

SAA is a conscious effort to gain the desired
exposure to systematic risk via specific
weights to individual asset classes.
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Tactical Asset Allocation

TAA is the result of active
management wherein managers
deviate from the strategic asset
allocation to take advantage of any
perceived short-term opportunities in
the market. (i.e., positive alpha)
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= Trading Versus Not Trading
Costs of not trading:
Holding an overpriced portfolio.
Portfolio no longer suits client needs.
Portfolio is no longer diversified
enough.
Costs of trading:
Commissions.

o Market impact.

o Excessive trading can erode client
confidence.
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= Dynamic Strategies for Asset
Allocation

e Buy and hold strategies: the value of
the portfolio increases with the value
of the stock market, but it never drops
below the minimum value invested in
bonds.

82




A% 27 AR TR A

Figure 13: Buy-and-Hold
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o Constant mix strategies: manager
picks an asset mix and then maintains
it. If the stock market moves in one
direction, this strategy will be
outperformed by the buy-and-hold
strategy. If the market fluctuates,
constant mix will be superior.
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Figure 14: Constant Mix
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o Constant-proportion portfolio insurance
(CPPI): Dollars in stocks = m(assets —
floor)

Manager picks a floor value and
multiplier to determine how much of the
cushion he wants to invest in stocks. A
CPPI strategy sells stocks as they fall
and buys them as they rise. These
strategies do well in rising markets but
do poorly in fluctuating markets.
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Figure 15: CPPI
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(1) Asset/Liability Management of Nonlife
Insurance Companies

(2) The Main Factors Impacting Nonlife
Insurance Company Return Objectives
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(1) Asset/Liability management of nonlife

insurance companies

The duration of liabilities tends to be
relatively short.

Nonlife firms face greater uncertainty due to
the possibility of higher claims frequency.
Not as interest rate sensitive since their

policies do not typically pay periodic returns.

Nonlife insurance companies hold a greater
percentage of equity-type investments in
their portfolios than life insurance
companies hold.
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(2) The main factors impacting nonlife

insurance company return objectives
Investment income can be used to reduce
premiums and make the firm more
competitive.

Investment return usually serves to smooth
the earnings volatility of the typical
underwriting cycle.

Due to the high uncertainty of claims,
liquidity requirements for nonlife insurance
companies are relatively high.
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(1)Evaluating Market Risk

(2)Stress Testing

(3)Evaluating Credit Risk

(4)Measuring Risk-Adjusted Performance
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(1)Eva|uat|ng Market Risk
The response in the value of an asset
(security, portfolio, or company) to changes in
interest rates, exchange rates, equity prices,
and/or commodity prices

= Value at Risk (VAR)

o VAR is used as an estimate of the minimum
expected loss (alternatively, the maximum
loss)

e Methods for Computing VAR
VAR considers only the downside or lower tail
of the distribution of returns.
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The Analytical VAR Method
VAR =[R, - (2)(0)]V,

where:

R, = expected 1-day return on the
portfolio

V, = value of the portfolio

z = z-value corresponding with the
desired level of significance

o= standard deviation of 1-day returns
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Advantages of the analytical method:

> Easy to calculate and easily understood

> Allows modeling the correlations of risks

» Can be applied to different time periods
according to industry custom

Disadvantages of the analytical method:

> The need to assume a normal distribution
(For example... skewed return distributions
like options and fat tails like equity returns)

> The difficulty in estimating the correlations
between individual assets in very large
portfolios
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The Historical VAR Method
Accumulate a number of past daily returns,
rank the returns from highest to lowest,
and identify the lowest 5% of returns. The
highest of these lowest 5% of returns is
the 1-day, 5% VAR.
Advantages of the historical method:
> Easy to calculate and easily understood
> No need to assume a returns distribution
» Can be applied to different time periods
according to industry custom
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Disadvantages of the historical method:

» Assume that the pattern of historical
returns will repeat in the future (i.e., is
indicative of future returns)
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The Monte Carlo VAR Method:
Using the Portfolio expected return and
the standard deviation generated by
the computer software to form a
distribution, VAR is calculated in the
same way as with the analytical method.
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= Managing Market Risk

o A position limit places a nominal dollar cap
on a given position

o In an effort to minimize liquidity risk, risk
managers will set dollar position limits
(Liquidity limits) according to the frequency
of trading volumes

o A performance stopout sets an absolute
dollar limit for losses to the position over a
certain period

o Risk factor limits: the manager must limit
exposure to individual risk factors

98




i FARESRGER

e Scenario analysis limits: require the
manager to structure the portfolio so
as to limit the impact of given
scenarios

o Leverage limits: limit the amount of
leverage the manager can employ
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(2)Stress Testing

= A complement to VAR, measures the impacts
of unusual events that might not be reflected
in the typical VAR calculation.

= Scenario Analysis:
Used to measure the effect on the portfolio of
simultaneous movements in several factors or
to measure the effects of unusually large
movements in individual factors.

o Parallel yield curve shifts

o Changes in steepness of yield curves
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o Changes in yield volatilities

o Changes in the value of equity indices

o Changes in equity index volatilities

o Changes in the value of key currencies

o Changes in foreign exchange rate
volatilities
Other forms of scenario analysis
include actual extreme events and
hypothetical events.
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(3)Evaluating Credit Risk

= Credit risk is the possibility of default by the
counterparty to a financial transaction.

= Credit VAR:

o The maximum credit loss at a given
significance over a given time period

Difficulty in assessing credit VAR:

o The lack of historical default data

o The inability to determine the correlations
between different credit events

o The inability to forecast recovery rates
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= Managing Credit Risk:

o Limiting exposure: limit the amount of loans
to any individual debtor or the amount of
derivative transactions with any individual
counterparty

o Collateral is often required in transactions
that generate credit risk

o Payment netting is frequently employed in
derivatives contracts that can generate credit
exposure to both sides
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(4)Measuring Risk-Adjusted Performance

= Sharpe Ratio:
The Sharpe Ratio measures excess return
(over the risk-free rate) per unit of risk,
measured as standard deviation.

S, =(R,-Ry)/o,

= Risk-adjusted Return on Invested Capital
(RAROC):
The ratio of the portfolio’s expected return to
some measure of risk, such as VAR.
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