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Quantitative Methods

g 1:

The interest rate, r ,is the required rate of return , r is also called the discount rate or
opportunity cost.

An interest rate can be viewed as the sum of the real risk-free interest rate and a set of
premiums that compensate lenders for risk; an inflation premium ,a default risk premium, a
liquidity premium, and a maturity premium.

u future value (FV) and present value (PY) of a single sum of money
FV = PV(1+7)"
F5E2:

An annuity is a finite set of sequential cash flows, all with the same value
An Ordinary annuity has a first cash flow that occurs one period from now

Annuity due: An annuity due has a first cash flow that is paid_immediately

5 3:
O PY of a series even cash flow and PV of Perpetuity

A A A A A
= + = - + s .
1+7) d+7" Q+r) (1+7) 1+ 7)

A=the annuity amount
r= the interest rate per period corresponding to the frequency of annuity payments
N=the number of annuity payments

When the time horizon goes infinitely, the above equation becomes:

Py
;



it 18

Fet 4

n C"{,T_F;
O KNPV = E(IH)!
=0

CF, =the expected net cash flow at time t
n=the investment’s projected life
r= the discount rate or opportunity cost of capital (hurdfe rate)

0 IRR is the rate to make NPV equal to Zero

CH CF.

1 2z 2 =
(L+IRRY  (1+IRR)?

CH

n

+7
(1+ JRR)"

NPV=CF, +

0

(0 Decision rule using IRR

Accept projects or investments for which the IRR is greater than the opportunity cost of
capital

# gL 5

Money-weighted rates of return is equal to IRR calculation

Time-weighted rate of return focus on each period’s holding period return and geometrically

link them together, thus eliminating the impact of each period’s inflow and outflow on the
return.

&5k 6

B Range = Maximum value - Minimum value

B The mean absolute deviation (MAD) is the average of the absolute values of the
deviations of individual observations from the arithmetic mean



i |, - 7
MAD= =L
M

] Variance and Standard Deviation

1. The variance is defined as the mean of the squared deviations from the mean.

2. The standard deviation is simply calculated as the squared root of the variance. Since
the standard deviation and the mean are expressed in the same units, standard
deviation is usually the more relevant measure. It is important to note that you have
to calculate the variance before you can get to the standard deviation.

- 2
Z(Xz __,H)
Population Variance: ¢ ==
2 (X, —X)
Sample Variance: s* = ‘=—1 Standard Deviation: s =
n_

g 7

Let K be any positive constant preater than 1. The proportion of the observations within K
standard deviations of the mean is at least 1 — (l,f’Kz) for all K>1

Number of Standard dewviation Proportion falling within that SD
1.5 56%
2 75%
2.5 84%
3 89%
94%
Hgk 8:



A distribution that is not symmetrical is called skewed. A positive skewed distribution is
characterized by many small losses and a few extreme gains. A negatively skewed
distribution is characterized by many small gains and a few extreme losses.

Skewness represents the extent to which a distribution is not symmetrical. A positively
skewed distribution has many outliers in the right tail, and the mean >median>mode. A

negatively skewed distribution has many outliers in the left tail, and the
mean<median<mode.

Mode Mode
Median
Median
Mean
Meaan
Distribution Skewed to the Right Distribution Skewed to the Left
(Positively Skewed) (Negatively Skewed)

Absolute skewness is computed in the same way as the variance except that cubed
deviations from the mean are used instead of squared deviations. Relative skewness(S«) is
equal to absolute skewness divided by the cubed standard deviation times number in the
sample (for large sample)

Kurtosis measures the peakedness of a distribution and affects the probability of extreme
outcomes. Kurtosis is measured using dewviations raised to the fourth power. A normal
distribution has kurtosis equal to 3, so excess kurfosis is always measured relative to the

number three. Positive values of excess kurtosis (kurtosis - 3) indicate a distribution that is
leptokurtic (fat tails, or more peaked), whereas negative values (kurtosis - 3) indicate a

platykurtic| distribution (thin tails, or less peaked).

g 9:

if you know the probability that an event B will occur and you know the probability that
another event A occurs given that B has occurred and you know the probability that event A



occurs, you can compute the probability that B occurs given that A has occurred.
words, you are adjusting your “prior” knowledge of event B with new knowledge about

event A.

BMESE() — RBETEBEE . RHSNEERE(total probability rule 238
H) —RUASHASE2) M MR | thil R (2) A1) , BENEARENNE

Hg2 10:

B A binomial distribution assumes that a variable can have one of two values, either
success or failure, or in the case of a stock, movement either up (u) or down (d).
binomial distribution can be used to describe the direction of change in the value of an

asset or portfolio and to compute is expected value over several periods.

by constructing a binomial free.

T=0

T=1

T=

us

uus

uuus

s L—"
T

ds

uds

uuds

VA

dudS

H You can compute the expected probability of successes in a given set of n trials using

the following formula:

dds

dddsS

p(x)=P(X=x)=(number of ways to choose x from n)p*(1-p)"* = cp ' (1-p)*"~

Where p equals the probability of success, x 1s the number of successes we are looking for, and n is the total

number of trials that are being performed.

g 11:

This is done




The normal distribution is completely described by two parameters—its mean, g, and
variance, ¢ . We indicate this as follows

X~ Ny, o*)

We can also define a normal distribution in terms of the mean and the standard
deviation, o (this is often convenient because o is measured in the same units as X
and p). As a consequence, we can answer any probability question about a normal
distribution variable if we know its ean and variance (or standard deviation)

68.26%

20 BraEEg 95.44%

30 BraEEE 99.74%

H

Hess MBS AE 2T RBRYHE T —EiEEENEEA
HosnMBEs e AT AP EHELT —EiEEENEEA
oM ERE AR THELT —EEEENTEEA
QW EE BB T RV I8+ 1.645 HZEE R
95HAVIRE AR YETT BT IO8 + 1.96 BEEER
98BS HE R R B8 + 2.33 HEiEEER
oM EEE T BT H8 + 2.58 EIEEER

TRINEFEIEATEANEHHNBEN  ATH - K BEFS2BRASEREERE R, SR
By RENTHHA 0, BEER 1. MEEREESE TN Z BEARMAB M- FHOHIIE — EEs
B A, BMALRASEERES B A FH—EREEN 7 8, MRN8 %E,

10



99%
i} i
72-1.645 7=1.645
& i
90% ?
z=}1.96 / \ 7=1.%
+ 95% '|
i
7=-2.58 7=2.58

- observation — populationmean  x —
standard deviation o

g 12:

1. Given a population described by any probability distribution having mean p and
finite variance ¢“, the sampling distribution of sample mean ¥ computed from samples

of size n from this population will be approximately normal with mean g and variance g

2fn when the sample size n is large.

2 The central limit theorem states that the variance of the distribution of the sample
mean is @*/n . The positive square root of variance is standard deviation. The standard

deviation of a sample statistic is known as the standard error of the statistic (or

standard error of the sample mean in most cases).

3. The formula used depends on whether the population variance is known or unknown but

the equation is not substantially different.

11



3 . [#2
known population variance: - =—
X
A1
7 = &
unknown population variance: S
A

O Construction of Confidence Intervals. A (1-a)% confidence interval for a parameter has
the following structure:

Point estimate + (Reliability Factor x Standard Error)

Where
Point Estimate = a point estimate of the parameter {(a value of a sample statistic)

Reliability factor = a number based on the assumed distribution of the point estimate

and the degree of confidence (1-a)% for the confidence interval
Standard Error = the standard error of the sample statistic providing the point estimate

Hg 13:

For confidence intervals based on samples from normally distributed populations with
unknown variance, the theoretically correct reliability factor is based on the t-distribution.

Basis of Computing Reliability Factors

Test Statistic
Small Sample |Large Sample
{n<30)

When sampling from a:
(nZ30)

Normal distribution with Z-statistic Z-statistic

known variance

Normal distribution with t-statistic t-statistic*
unknown variance

Nonnormat distribution with not available Z-statistic
known variance

Nonnormat distribution with not available t-statistic*

12



unknown variance I I

*

Use of z also acceptable

{(1-a)% confidence interval for the population mean g is given by

firoc.@ %
&gt 14:

Steps in Hypothesis Testing

1. Stating the hypothesis

m| 2EERTERERRE K ERENSRERZ D

2. Identifying the test statistic and its probability distribution
0 RzHoyEERtSE , ERHEMHSE

3. Specifying the significance level
0 E—EEEANEE  WEHNE 0.01 3 0.05

4. Stating the decision rule
® GRFTELH R z E t BEE (B)EFEL (L) HFNERRE (critical
value) , PIBIEBEARMEER , iz , RIS TaEiEE

5. Collecting the data and performing the calculations
® AEzESLE




6. Making the statistical decision
® A% 5 PatER z (558 t 16501 3 AirE VR 57 z 16 akER 57 t (ERIA 4 2 B3y
bee | pAtbiE el 1S B ek

7. Making the economic or investment decision

® {EF SEESCR PN LET AR (L S

F2 15:

Type | and Type Il Errors

There are four possible outcomes when we test an null hypothesis:

We reject a false null hypothesis. This is a correct action

we reject a true null hypothesis. This is a Type l error
we do not reject a false null hypothesis. This is a Type Il error

N

we do not reject a true null hypothesis. This is a correct action

» Type ! error: the rejection of the null hypothesis when it is actually true.

» Type Hl error: the failure to reject the null hypothesis when it is actually false.

Type I and Type H Errors in Hypothesis Testing

Decision
Fact Do not reject Hy Reject Hy
Hy is true Incorrect decision
Type l error
Correct decision
Significance level, a,
=P(Type | error)
H, is false Incorrect decision Correct decision

Type H error

Power of the test
=1 - Type ll error

14
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&gt 16:

p-Values
The p-vafue is the probability of obtaining a critical value that is the same as the computed
test statistic, assuming the null hypothesis is true.

There are two decision rules for the p-value approach to hypothesis testing:

* Reject H; if the p-value is less than the significance level of the hypothesis test.
* Do notreject Hy if the p-value is greater than the significance level.

g 17:

Chi-square (x°) Test

1. Hy: c*=0o7 versus H,: c‘=zo
n] u]

2 2 . 3 2

2 Ho & <g] wversus Hi: ¢ = a;
3. H: o°=o. wversus Hg: &° <a;

In tests concerning the variance of asingle normally distributed population, we make use of
a chi-square test statistic, donated by z*. Test statistic for tests concerning the value of a
population variance (Normal population):

2 _ (D5

3
20

with n-1 degrees of freedom

&2 18:

F Test
O For tests concerning differences between the variances of two normally distributed
populations based on two random, independent samples, the appropriate test statistic
is based on an F-test (the ratio of the sample variances)
Ho: o/ =o} wversus H. ol = o’

2 2 . 2 2
Hi o =6, wversus H.: Gy > G

15



Hi: o 2o, versus Ha ol <ol

0 The F-statistic is defined by the numerator and denominator degrees of freedom. The
numerator degrees of freedom is the divisor used in calculating the sample variance in
the numerator (number of observations minus 1). The denominator degrees of freedom
is the divisor used in calculating the sample variance in the denominator (number of
observations minus 1)

Hg 19:

Technical trading rules and indicators

Typical stock-market cycle
Rising trend channel
Flat trend channel
Declining trend channel

Contrary-opinion rules
Mutual fund cash positions
Credit balances in brokerage accounts
Investment advisory opinions
OTC versus NYSE volume
Chicago Board Options Exchange(CBOT) put-call ratio
Futures traders bullish on stock-index futures

Follow the smart money
Confidence index
T-bill-Eurodollar Yield spread
Debit balances in brokerage accounts{margin debt)

Momentum indicators
Breadth of market: breadth of market measures the number of issues that have
increased each day and the number of issues that have declined.

16



Stocks above their 200-day moving average

Stock price and volume technique
Dow Theory:(1)major trends that are like tides in the ocean

(2)intermediate trends

that resemble waves (3)short-run movements that are like ripples

17
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Economics

l. Microeconomic Analysis

Elasticity
1. Price Elasticity of Demand (eg:= | (AQp/ Qp f(APID) |
or = |[(Qpa-Qp1)f(QuotQoi)f/2]/[(Pa-F1)f (P2 Py} /2] |
2.If |epl>1, demandis elastic,if P } () then PQ $(} ).
If |epl<1, demand isinelastic,if P} ( 1) then PQ ) ().
If |epl=0, demand is perfectly inelastic, the demand curveis vertical, if B | () then PQ L { ).
If |epl=ca, demandis perfectly elastic, the demand curve is horizontal, if P | [ ) then Q=P =0,
3. Determinants of Price Elasticity of Demand: a Substitutes, b. The propottion of one’s budget spent on the product, ¢
Type of product, d. Time, e. definition of the market.
4, Cross elasticity of demand: (ec):= (AQ D™ Qp) / (APEPH
If good & and good B are substitutes: eq > 0, independent: eq =0, complements: ep <0
5. Income Elasticity of Demand (e} =(AQpf Qp) F(AIFT)
ori =[{Qp2-Qp1)/(Qoat Qo) /2] /[ (Ta-Li )/ (Ia+In)/ 2]
6, Normal Goods: g > 0, Inferior Goods: g < 0, Necessaries: 1 = ep > 0, Luxuries: > 1.
7. Price Elasticity of Supply (eph: = (AQs £ Q) { (APIT)
or =[ (Qsa- Qst)/ (Qsat Q) /2 [/ [ (Pa-P1 )/ (Pa+ )/ 2]
8 Determinants of Price Blasticity of Demand: a the ahility of producers to change output, b, time Horizon,

Efficiency and Equity

1. In equilibrium, the efficient quantity is the output for which marginal benefit equals the marginal cost (MB=MC). If
ME>MC: Q { I MB<MC:Q )

2. The consumer surplus is the total difference between the consumer's willingness to pay and the price actually paid for
the product. It is equals to the triangle area between the marginal benefit curve (demand curve) and market price P*.

3. The producer surplus is the total difference between the producer 's willingness to receive and the market price P*
actually received. =the triangle area between market price P* and the marginal cost curve (supply curve).

4, Consumer Surplus + Producer Surplus = Social Welfare

5. Two schools of thought regarding the fairness of the efficient allocation of resources in a competitive market focus on (1)
whether the results of the allocation of resources are fair ((Ttilitarianism) and on (2) whether the rules of the economic

allocation of resources are fair.[ Symmetry principle)

18



Markets in Action

1.Price ceilings: if P < equilibrium P, create shortage and black markets, social welfare decreases.

2.Price floors: if P > equilibrium P, create surplus, social welfare decreases.

3. A tax on producers will tend to shift the supply curve up and to the left. In comparison to an untaxed
market, equilibrium will be achieved with a higher market price and a lower quantity produced.

4, & tax on buyers will tend to shift the demand curve down and to the left. In comparison to an
untaxed market, equilibium will be achieved with a higher market price and a lower quantity
produced.

5. Statutory incidence: refers to who pay the tax. The incidence of the tax will tend to fall on the side of the market
(demand or supply) that has a lower elasticity. i.e. if the price elasticity of demandis lower than the price elasticity of
supply, buyers will share more taz than the producers.

6. 4 subsidy will tend to shift the supply curve down and to the right. In comparison to an unsubsidized
market, equilibrium will be achieved with a lower price and a greater quantity produced.

7.4 quotalimits the amounts of a good that can be produced. I the quota is greater than what would be
produced under normal market conditions, then it will have no effect. If the amountis less, than the
market equilibrium thatis achieved will be at a higher price than what would oceur without the

quota

Output and Costs
1. Explicit Costs = Accounting Costs,  Explicit Profit = Accounting Profit

2. Economic Costs [ = Opportunity Costs) = Accounting Costs [ = Explicit Costs ) + Implicit Costs
3. Total Cost =Fized Cost + Variable Cost

Aerage Total Cost (ATC) = Total Cost / Ontprt = AFC+AVC
Marginal Cost (MC) = ATotal Cost /A Output

4, Average Product (AP)=Total Product (TP) Input
Marginal Product (MP)= ATotal Product { Adnput
5. MP (AF) first increases then decreases.
6. MP intersects AP’s maximum, before (after) APs maximum, MP>[<) AP
7. M intersects ATC [AVC]'s minimum, before (after) AT C [ AV C]'s minimum, MC<[>) ATC [ AV C].
8 AFC is always decreasing. MC(ATC and AV C) first decreases then increases because MP (AP) first increases then
decreases,
9. Economies of Scales: Long run ATC decreases as quantity increases.
Constant Eeturn to Scale: Long run ATC unchanged as quantity increases.
Diseconomies of Scales: Long run ATC increases as quantity increases,
10. MC, AV C and ATC decrease (AFC unchanged) if:

a. Resource prices decrease, b. Taxes decrease, ¢. Advance in technology.
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Perfect Competition
1.Characteristics of Purely Competitive (Price Taker, Perfect Competition) Market:

a. All firms produce an identity product.

b. Large amount of firms in the market, all firms are price taker.

c. Each firm’s market share is very low, no firm can affect the market price.
d. Mo barrier to entry or exit the market.

2. The demand curve that price takers [petfect competition) faced is horizontal (P=AR=MR). The demand curves that price
searchers (monopolistic competition, oligopoly, monopoly) faced are downward sloping [P=AR>ME).

3. For all market structures, profit maximizations condition: ME=MC, for perfect competition: P=AR=ME=MT in short
run, P=AR=ME=MC= SEATC' minimum =LEAT C’s minimum in long run. Besides perfect competition, firms in
other markets won't produce under ATC’s minimurm,

4, Under perfect competition, MC above AWVC is firm’s short run supply curve. If P> ATC, profitis positive. If ATC > P>
AVC, profitis negative. Butfirms will continue to operate in short run but cease to operate in long run. If P < AV C, the
firms should shutdown immediately no matter in short run or long run.

5. The short run market supply curve is the horizontal summation of individual firm’s short run supply curve.

6. The market supply curve is more elastic in the long run than in the short run. This occurs because in the long run, firms
in an industry can adjust their fixed costs.

7. Long run supply curve (LES): a Increasing Cost Industry: LES slope upward, b, Constant Cost Industry: LES is
horizontal, c. Decreasing Cost Industry: LES is slope downward.

Monopolistic Competition
1. Characteristics of Monopolistic Competition [Competitive Price-Searcher Market):

a. All firms produce differentiated product that are close substitutes for each other.
b, Large amount of firms in the market.
c. Each firm’s market share is very low.
d. Low barrier to entry or exit the market.
2. Producers face a downward-sloping demand curve and demand is highly elastic,
3. For all market structures, firms might have positive profit in short run, but only firms under monepoly and oligopoly can

have positive profits in long run.

Monopoly and Oligopoly

1.The Causes of Entry Barriers: a. Economies of scale, b. Holding special technology or raw material, ¢ Government
licensing, d. Patents and other proprietary knowledge.

2. Characteristics of Monopoly: a Mo perfect substitutes, b. Only one firm in the market,
c. Bent-seeking behavior occurs, d. Wo entry is possible.

20
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3. Characteristics of Oligopoly: a. Only several firms in the market, b. Have a strong incentive to collude and to cheap on

collusive agreement, c. MNon-price competition, d. High barrier to entry or exit the market.

4, Regulation on the Pricing of Monopoly: a. Average cost pricing (P =ATC), monopoly has no excess profit. b. Marginal

cost pricing (P=MCT), Wet Deadweight Loss=0.

5. Einded demand curve model: an oligopolist faces a downward sloping demand curve but the elasticity may depend on
the reaction of rivals to changes in price and output. Assuming that firms are attempting to maintain a high level of

profits and their market share it may be the case that:

a, rivals will not follow a price increase by one finm - therefore demand will be relatively elastic and a rise in price

wouldlead to a fall in the total revenue of the firm

b. rivals are more likely to mateh a price fall by one firm to avoid aloss of market share. If this happens demand will be

more inelastic and afall in price will also lead to a fall in total revenue.

A rise in marginal costs will not necessarily lead to higher prices providing that the new }MC curve

cuts the ME. curve

at the same output, The kinked demand curve theory suggests that there will be price stickiness in these markets and that

firms will rely more on non-price competition to boost sales, revenue and profits,

&, The pricing and output decisions of firms;

Perfect Competition  Monopolistic Competiion  Oligopoly Monopoly
. High Low
quantity
produced
o* -
Low High
price,
PH Q%) >

MR, MC P=MR=MC(Q*

Demand  horizontal

ATC P=min ATC

in long run

MR(QH=MC(Q*)

downward sloping

P#min ATC

MR (Q¥)=MC(QY)

downward sloping

P#min ATC

ME(QH=MC(QY)

downward sloping

P#min ATC
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Il. Macroeconomic Analysis

Demand and Supply in Factor Markets

1. Factors that cause shifts in the demand curve for a resource:
a, Productivity of labor, b, The price of substitutes, ¢. The demand for the final good or service,
2. The demand for a resource is its Marginal Revenue Product (MEF),
3 Demand for input =MEP = ATotal Revenue fAlnput = (A Total Revenue £ Output) x (A Cutput! Alnput) =ME x
MF
4., The equibrium price and quantity for inputis determined by demand and supply:
MEF =MEx MF=MCpn;
1.e.in labor market: MRPp 4= wage, in capital market: MRP copip = interest rate

5 For non-renewable natural resources, in equilibrium, increasing rate of oil price =interestrate, i.e,

(Pl — P.:.:) JrPQZI'

Monitoring Cycles, Jobs, and the Price Level

1.The phases of the business cycle: Expansion, Business Pealk, Contraction, Recessionary Trough.,

2 Tnemployment rate = [ number of unemployed f Labor Force) = 100%

Labor force participation rate= (Labor Force / working - age population ) x 100%

The employment to population ratio= ( number of employed / working - age population ) x 100%
3 Three Types of Unemployment: a. Frictional Unemployment, b, Structural Unempl oyment,

e. Cyelical Unemployment.
4, Watural Eate of Unemployment: Frictional Tnemployment + Structural Tnemployment.

5. Full Employment: Cyclical Unemployment = 0,

&, Inflation rate =[ (current CPI — year-age CPI) f year-ago CPI] x 100
7. The problems associated with CPIbias: a MNew Goods, b, Quality Changes, o.Commodity substitution, d. Outlet
substitution
8. The Causes of Inflation:
a, AD inereases [ AS unchanged ), or AD increases more rapidly than A,
b, A3 decreases [ AD unchanged ), or A5 decreases more rapidly than AD,
c. High levels of inflation are usually due to rapid growth of the money supply.
9, The Harmful Consequences of Inflation,

a, Increase business risk. b, Information distortion, c. Disincentives to firms, d. Income redistribution.
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Aggregate Supply and Aggregate Demand

1. LR AS is vertical, SRAS slopes upward to the right.

2. Factors that shift long run A5 to the right: a. An increase in the supply of resources. b, An improvement in technology
and productivity. c. Institutional changes that increase the efficiency of resource use.
3. Factors that shift short run AS to the right: a. & decrease in resource prices or production costs. b.A reduction in the

expected rate of inflation ¢ Favorable supply shocks. d. & better economic condition expectations. e. & decrease in

production tax,

4. The Components of Aggregate Demand: AD=CH+I+G+{3{-M)

5. AD slope downwards because areduction in the price level will:

a. Increase the wealth of people holding the fixed quantity of money.

b. Reduce the real rate of interest.

c. Make domestically produced goods cheaper than those produced abroad.

6. Factors that shift short run AD to the right: a.An increase in real wealth. b & lower interest rate. c.Increased optimism

about the future. d. An increase in expected future inflation,

higher. e.&An increase in income abroad, £.& decrease in the exchange rate. g Fiscal and monetary policy-An increase in

government spending, or a decrease in taz, or an increase in the money supply.

7. The long -run macroeconomic equilibrium is determined by the intersection of AD ,SRAS and LRAS

Fiscal Policy

1. Latter Curve: a curve which supposes that for a given economy there is an optimal income tax level

to maximize tax revenues. If the income tax level 15 set below this level, raising taxes will increase

tax revenue.

2. Fiscal Policy includes: a, expansionary fiscal policies :

increase government spending or reduce taz,

shifts the AD curve rightward., b, restrictive fiscal policies © decrease government spending or raise

tax, shifts the AD curve leftward.

3. The Effects of Fiscal Policy :

AD

Price Level

Income

Tnempl oyment

Tax | ( ) or Gov't Expenditure £ { )

EY

Pk

HeP!

L)

4, Multiplier effects: a, government purchases multiplier; 1/(1 — MPC),
b, tax multiplier; -WPCf(1 — MPC), ¢ Balanced budget multiplier= 1,
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5.The Time lag of Fiscal policy: a. Recognition lag, b. Administrative lag, ¢. Operation lag.

€. Crowding Out Effects:

a. On Investrnent:
When government adopts an expansive (restrictive) fiscal policy, this increase (reduce) the need to borrow funds.
Higher (lower) interest rates crowds out (crowds in) private investment and the consumption of durable goods,

partially offset (stimulate) the effect of fiscal policy.

b, On Met Exports;

Expansive (restrictive) fiscal policies tend to be associated with rising (falling) government budget deficits, rising
(falling) real interest rates, foreign capital flows in (out), domestic currency appreciates (depreciates), decreases
(increases) net exports, and rising (falling) foreign trade deficits,

7. The Automatic Stabilizers: a Progressive income tag, b, Corporate profit taz, ¢ Unemployment compensation,

Money and Monetary Policy

1. Components of the Demand for Money, a. Transaction Demand, b Asset (Liguidity) Demand,

c. Precautionary Demand

2. Money demand changes if:
a, Inflati on rises, money demand increases,
b, GDP rises, money demand increases,

e, Institutional changes,
3. The supply of money is determined by the central bank, the tools are

a, Open market operation, b, Eeserve requirements, c. Discount rate policy.
4, Potential Deposit Expansion Multiplier: 1/ required reserve ratio,
5 Fed’s two monetary policies;
a, Fized-rule policy; refer to actions of the Fed that are taken regardless of the health of the economy,
The rules ensuring stable money supply growth— increasing the money supply only at a constant
rate equal to the long run growth rate in real GDP, The Fed does not attempt to stabilize AD,

b, Feedback-rule policies: referto a set of rules dicating actions to be taken by the Fed in response to
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the changing health of the economy. & recessionary decrease in AD triggers an increase in money

supply growth, while an inflationary increase in AD triggers a reduction in money supply growth,

€. The Effects of Monetary Policy:

AD Price Level | Income Tnempl oyment

Interest rate ) ( ) or Money Supply (| D] Fil ey A

7.The Quantity Theory of Money: Mx W =P x ¥ where Px Y = nominal GDP

or A MM A VIV =2PF+a T/T

8 Under full employment orin long run, M | then only P §.

Monetarist economists’ wiew: since A VIV =0,1f A MM > (=) & YIY, then & PP >[(=) 0,

9, New Monetarist feedback rule; places emphasis on price level stability, The rule uses the quantity
theory of money, which states that increases in the money supply cause proportional inereases in the
price level,

10. New Eeynesian feedback rule places emphasis on both price level stability and business cycle
stability (i.e. reducing deviations of real GD'P from potential real GDP), increases the federal funds
target rate as inflation and inflation indicators increase and as real GDP rises above potential D,
And vice versa,

11. Main differences between the two rules
a, The new Keynesian feedback rule is directly and immediately affected by the business cycle. Gaps
between GDT and potential GDP bring quick action under the the new Keynesian rule. In contrast,
the new Monetarist rule produces a slow response to changes in real GDP,

b, The new Eeynesian rule uses the federal funds target rate as the policy variable, whereas the new

Monetarist rule uses the growth rates of the money supply as the policy variable,
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Financial Statement Analysis

Cash conversion cycle (or net operating cycle)

= Average receivables collection period + Average processing time for inventory

- Payables payment period

@ Receivables turnover
Net annual sales

average receivables
® Average receivables collection period
365

receivables tumover
® Inventory turnover
COGS

average inventory
® DProcessing time for inventory
365

inventory tumover
® DPayables tumover ratio
COGS

average trade payables
® DPayables payment period
365

payables turnover ratio

WC=CA-CL; CR=CA/CL

Ant-dilutive?

Begin Bal. + Purchase — Depr. = End Bal.



Ratio analysis using duPont Svstem

Return on equity (ROE)
Net Income Net income Sales

Equity Sales Equity
= (Net Profit Margin) x (Equity Turnover)
Net Income Sales Assets

ROE = X X
Sales Assets Equity

= (Net Profit Margin) x (Asset Turmover) x (E quity Multiplier)

EBT Sales Assets
ROE = X X X (1-t)
Sales Assets Equity
EBIT Sales I Assets
ROE = { X — )x x (1-t)
Sales Assets Assets Equity

= [(Operating Profit Margin) (Total Asset Turnover) — (Interest Expense Rate)]
(Financial Leverage Multiplier) (Tax Retention Rate)

BI + P=COGS + EJ

FIFO COGS = LIFO COGS — ALIFO Reserve

Balance Sheet items:
LIFO reserve = FIF O inventory — LIFO inventory

Inventory: (LIFO basis = FIFO basis) |Retained Earning:

+ (LIFO reserve) x (1-t)
+ LIFO reserve Deferred tax liability:

+ (LIFO reserve) x (t)
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Income Statement items:

FIFO COGS = LIFO COGS — ALIFO Reserve

FIFO Net Income = LIFO Net Income + [ A LIFO Reserve x (1-t) |

Tax Expense = tax payable + deferred tax expense |
t t

Current /FNK
b

Tax expense = tax payable + A def. tax liah. — A def. tax asset

Deferred tax liab. = t;, (pretax income — taxable income)* =ty (timing difference) :
deferred tax asset = t;; (taxable income — pretax income)* =ty (timing difference) ¥

tax expense = (taxable income) (t;) + A deferred taxliab — Adeferred tax asset

* -
cumulative

Capital

L ease pavment Interest *» CFO
Expense (outflow)
Principal » CFF

Repayvment (outflow)

Operating

L ease paym ent Rent * CFO
Expense (outflow)

- Financial Statement Effects of Issuing a Bond
@& Statement of Cash Flow
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pavments

CFF CFO
Issuance of debt + cash received No effect
=PV of'bond at
market interest rate
Periodic interest No effect | interest paid

= (coupon rate) (par
value)

Payment at maturity

} face (par) value

No effect

premium

par

discount

& Balance Sheet

Issued at Par

Issued at a Premium

Issued at a Discount

Carmried (@ face value

Carried @

Face value + premium

Carried @

face value — discount

Liability | as premium is
amortized to interest

cXpense

Liability 1 as discount
is amortized to interest

expense

& Income Statement

Issued at Par

Issued at a Premium

Issued at a Discount

CFF 1%

CFF |

Market rate = face rate

Market rate << face rate

Market rate = face rate

Interest expense
= (face rate) (face value)
= cash paid

Interest expense
= cash paid —
amortization of premium

Interest expense
= cash paid +
amortization of

discount

CFO |

CFO ¢
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Interest is constant

Interest |} over time

Interest $ over time

Inter—corporale fnvesiments

I O I

g5k

Over 50% ownership;

Control of the investee

Consolidation method

Joint control

Under US GAAP, equity method usually required;
Only under IFR.S, proportionate conselidation permitted

2000~ 50% ownership;
Significant influence

Equity method

Under 20% ownership;

No significant influence

Accounting methods for passive investments

Classifications of Murketable Securities

Balance sheet

Income statement

Investments in

securities held to

Amortized cost

* Interest earned
* Realized gain/loss

maturity

Trading investments Fair market value * Dividends/Interest eamed
* Realized gain/loss
* Unrealized holding
gain/loss

Available-for-sale Fair market value * Dividends/Interest eamed

investments

Note: Unrealized
holding gain/loss
adjustment to
stockholders equity
(NOT as a gain or
loss on income
statement)

* Realized gain/loss
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1. Bond price

(1)Full price /Claan price=»Full price = Clean price + accrued interest. =»Claan price = the quoted

price at trading.
(2)Accrued interest=> the intarest aarned by the investor from last coupon day to someatime.

2. Risks Associated with Investing in Bonds

{(1)interest rate risk

=»price risk=» bond price change due to market rate movement.=»can be approximately
estimated by duration.(/.\P% = Modified Duration® /.y)

(2)Yield curve risk

=»The markat value of a bond portfolio changed due to the change of the shape of the vield

curve.
(3)Call/Prepayment risk
{(4)Credit risk
=» Default risk/Credit spreaad risk/Downgrade risk
(5) Liquidity risk
{6) Inflation risk
=»purchasing power risk=» dus to unexpacted inflation.
=»Expected inflation rate is embedded in the yield=»not a risk.
(7 )Volatility risk

=»for option embedded bonds, interest rate volatility changes will affect the value of the
bonds.=»Higher Volatility=» higher value of option.

3. Yield Measures, Spot Rates, and Forward Rates
{1)Sources of return from investing in a bond:
i. Coupon payments.
ii. The recovery of principal at maturity
iii. Interest on interest.(reinvestment income=»reinvestment risk)
(2).Kinds of yield:
i. Current yield =annual coupon paymeant / bond price
ii. Yield to maturity(YTM)

=» YTM is the annualized intarnal rate of return (IRR) on it.
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=» assumptions for YTM:
(i) Hold to maturity.
(ii) Reinvestment rate=YTM

iii. Relatiorship betweaen vields:

bond price Relationship

Par Coupon rate = current vield = YTM

Pramium Coupon rate > current vield » YTM

Discount Coupon rate < current vield < YTM

(3) Factors affact reinvestment risk (hold others same)
i. Coupon rate=>Higher coupon rate=»more interest to reinvest =» higher rainvestment risk

ii. Maturity=»longer maturity=»more cash flows to reinvest = higher reinvestment risk

(zero-coupon bond excluded)
(4)Spot rate and spot curve.
=>»Spot Rate=»tha discount rate for a single payment, i.e., the YTM of a zero-coupon bond.
=» Spot curve=>a series of spot rate for various tenor (maturity).
{5)Forward rate =» A borrowing rate for a loan to be made in the future.

{6 )Betwean spot rate and Forward rate

Between Spot rate and Forward rate

= i 2
- 52 o
- 51 >
i
0 1 2 3
year
i ifo phe it w 1B
¢ A

4. Yield spread

(1) Nominal spread=Absolute vield spread=YTM,; - YTM;
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(2) Relative yield spread

=(Absolute yield spread)/ (yield on the lower-yield security) = Yield ratio -1
(3)Yield ratio

=(yield on the higher-yield security)/ (vield on the lowar-vyield security)

= Relative yield spread + 1
{(4)Zero-Volatility Spread =Z-spread=5tatic Spread

=»tha aqual amount that we have to add to sach rate on the spot curve of Bond, inorder to
make the PV of Bond,’s cash flow to its markat price. (for instance, between a T-Bond

and a risky bond)
(5)Option-adjusted spread (OAS)

for an option embedded bond, OAS is the spread that takes the option yield component out
of the Z-spread.

=2>0AS does not involve the effect of embedded option.
= 0AS = Z-spread - option cost in %
=» for an option-free bond=» option cost=0=»0AS = Z-spread
=» for a callable bond=»option cost> 0=»0AS < Z-spread
=» for a puttable bond=»option cost<0=>0AS > Z-spread
5. Term structure of interest rates=»Three theories:

(1) Pure expectation theory=>the vield for a particular maturity is an average of the short

term rate that are expected in the future. = can explain all shapes of vield curve.

(2) Liquidity preference theory=» investors require risk premium for holding longer term

bonds=»the maturity longer, the yield higher=»can not explain the inverted yield curve

(3) Market segmentation theory=> investors and borrowers have preferences for different
maturity ranges.=»funds’ demand and supply in @ach maturity range decide the interest

rate of that maturity.
6. Bond valuation
(1) value of the bond=presant value of the cash flows
=C/{1+R)+C/{1+R¥+C/{1+R)+P / (1+RY’
=C/{1+R1)+C/(1+R2)*+C/(1+R3 Y'+P 7 (1+R3)’
where

R=discount rate = YTM
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R1 -~ R2 -~ R3= spot rate for 1/2/3 year
(Z)YTM | =»Bond price | .
YTM | = Bond price |
(3) YTM > coupon rate =» discount bond { bond price < par)
YTM = coupon rate = bond prica=par
YTM < coupon rate = premium bond ( bond price > par)
{4) Tha price of a bond when it approaches its maturity date.

Regardless of the bond’s market yield, coupon rate or issuing price, its price will converge

to par value as maturity approaches=» Pull to Par.

3

Bond

Par (100) [~="""""""TTTmmmmmmomooe-

1
I
]
1
[
[}
| >

maturity  Time

{(5) Price of option embedded bonds
Value of a Callable bond = value of option-free bond - embeadded call option value
=>interest rate Volatility 1 »call option value 1 =»price of callable bond |
Value of a Putable bond = value of the option-free bond + embedded put option value
=»interest rate Volatility { =»call option value 1 =»price of puttable bond 1
7. Measuring Interest Rate Risk

(1) Kinds of Durations.
i. Macaulay Duration =-(2V/V)/ [ar/(1+4r/n)]

ii. Modified Duration= - (A\V/V)//\r = Macaulay Durationf(1+r/n)
iii. Effactive (option-adjusted) Duration =( V.- V. ) f { 2"V,* AN
(2) Interpreting Duration
i. the slope of the price-vield curve at the bond’s current YTM.
ii. Weighted average of tha time (in year) until each cash flow will be received.

iii. the approximate percentage change in price of a bond for a one percent changa in yield.
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(3) Duration of a portfolio = W,*D+ W,"D.+....+ W_*D,
where W, = market value weighting of bond i in tha portfolio. D, = Duration of bond i.

(4) bond price change =duration effact + convexity effect

{(5) Factors affact duration.
i. Longer maturity=»Higher interest risk (higher duration)
ii. Highar coupon rate=»Lower interest risk.(Lowar duration, and higher reinvestment risk)
iii.Callable bonds=»Lower interest risk.(Lower duration, and higher reinvestment risk)
iv.Puttable bonds=>»Lower interest risk.(Lower duration)
v. Higher YTM =»| lower interest rate risk (lower duration).
vi. The duration of a consol=(1+r)/r

=» as long as the extension of maturity, the duration will converge to the limitation--(1+r)fr

Duration

(1+r)fr

of >

Maturi
vii. PVBP=>» also called DV01=>dollar changa in the price of a bong l\fﬂﬁren the vield changes
by 1bp. =duration*bond (portfolio) market value*0.0001

8. Bond Sectors and Instruments
(1) Eurobond V.S. Foreign bond

-=» Eurcbonds : a bond issued in a currency other than the currency of the country or

market in which it is issued

=» Foreign bond : A bond that is issued in a domestic market by a foreign entity, in the
domestic market’s currency, e.g., Yankee Bond

(2) TIPS=>»Treasury Inflation-Protected Securities
=»coupon payment=inflation-adjusted par value*(stated coupon rate)/2
=» inflation-adjusted par value=previous par*CPl adjustment factor
{(e.g. annualized CPI=5%=» adjusted par will be increased by 2.5%)
(3) Mortgage-backed Securities (MBS)

Cash flows from MBS = periodic interest + principal repayment+prepayment
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2
{4) CMO (Collateralized Mortgage Obligations)=»created from passthroughs.
The motivation of creating a CMO
i. To redistribute the prepayment risk.{l/O alter prepayment risk)
ii. To create securities with various maturity
{(5) Municipal bonds =»Tax exempt
i. Tax-backed bond=» also called general obligation(GO) bonds=P lower risk.
ii. Revenue bonds=»higher risk.
iii. Insured Bonds=¥» carrying the guarantee of the third party.
iv. Prerefunded bonds=» Collateralized by Treasury securities.
6) Functions of a Special Purpose Vehicle (SPV) in securitization.
=>»or special purpose corporation(SPC)

=» to protect from the the claims of the corporation’s general creditors.=make the
ABS receives a higher rating.=» bankruptcy remote entity.



Corporate Finance & Equity

B The capital budgeting is based on five principles:
1. Decisions are based on after-tax cash flows, not accounting income.
® Incremental cash flows
® Sunk costs
® Externalities: Cannibalization (negative externality),
Cash flows are based on opportunity costs.
Timing of cash flows is important.

Cash flows are analyzed on an after-tax basis.

oE R

Financing costs are reflected in the required rate of return.
B Net Present Value (NPV)

= CF, CH CH CH

1 2 n

MNPV = =CF + + +...+
E(Hk)’ E' (1+;E—:)1 (1+£—:)2 (1+i)"

Decision Rule:

For independent projects
MNPV = ) Accept
NPV < {) Reject

B Internal Rate of Return (IRR)
The IRR is the discount rate for which the NPV of a project is equal to zero.

NPV:D:iicﬁ; —=CF, + = —+ ¢ ; e . N
oo (1+IRR) (1+7RRY (Q+IRR) (1+/RR) Decision
Rule
For independent projects
IRR = & Accept
IRR < & Reject
B Profitability Index (PT)
3
oAtk NPV
{7 CH,
Decision Rule
Pz 1 Accept
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PE A Reject

The accept/reject decision rule is equivalent to both the NPV and IRR decision rule. That is, if P/
= lthenNPV = (,andIRR = &

B NPV Profiles
A graph that shows a project’s NPV for different discount rates.

NPV($)

- Project B’s NPV Profile

h
a, Project A’s NPV Profile

800

600

Crossover Rate=7.2%

IRR;, =14.5%
IRRg =11.8% _

'h... *
l.....
g
s

| I
5 10

Cost of Capital (%0)
e, 15

B The Relative Advantages and Disadvantages of the NPV and IRR Methods
NPV_
1. advantages
® The theoretically best method.
® Implicitly assumes that the project cash flows can be invested at the discount rate used to
calculate NPV,

2. disadvantages
® Does not include any consideration of the size of the project

IRR
1. advantages
® Tt measures profitability as a percentage (estimated return). The IRR provide inform ation on
the marein of safety that NPV does not.
2. disadvantages
® The possibility of producing rankings of mutually exclusive projects different from those
from NPV analysis.
® The possibility that there are muftiple IRRs or no IR R for a project.
® Implicitly assumes that the project cash flows could be invested af the project 3 IR R.
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Confliciting Project Rankings

When the discount rate less than crossover rate

IRR, = IRR, —>€— NPV, = NPV,

B Surveys of capital budeeting methods
DCF method (ex. NPV ) : theoretical superiority.

Simpler techniques {(ex. Payback period): more likely used by small companies, private companies,
companies outside the U.S.

B Weighted average cost of capital

WACC = w, x [k, (1=)]+w,, <k, +w,xk,
B The component cost of capital

The aftertax costof debt  #,(1-7)
# Use market interest rate (YTM) on new (marginal) debt, not the coupon rate on the firm’s
existing debt. (yield-to-maturity approach)

The cost of preferred stockt £,

ko= DPS
e P
The cost of equity capital % e

1. The capital asset pricing model approach

k., =R +06lER)-R,]

2. The dividend discount model approach

D
i). F,o=—+
) “= % g
where g =(1-payout rate )} ROE) = (retention rate)(ROE)
=b x ROE
% D, :
(i1). B a————hp [ flotation cost
RQ-5)

3. Bond yield plus risk premium approach
&, =bond yield + risk premium

B The revised CAPM

F, =R +BlE(R,)-R +CRY
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Where:
CRP = country risk premium

Annualized standard deviation of equity index of

developing country

CRP=sovereign vield spread x ] . ]
Anmualized standard deviation of sovereign bond

market in terms of the developed market cumrency

Where:
Sovereign yield spread = difference between the yields of government bonds in the developing
country denominated in the local currency and Treasury bonds of similar

maturities.

B Break points occur any time the cost of one the components of the company’s WACC changes

Amount of capital at which the component’s cost of capital changes

Break point = ) ) i
Weight of the component in the capital structure

B Liquidity Ratios
1. Operatng cycle
Operating cycle = days of inventory + days of receivables
2. Cash conversion cvde (Net operating cvcle)

Cash
- Average days Average days Average days
conversion = : + . —
of receivables of inventory of' payables
cycle
B DuPont Equation:
ROE = Net income y Revenues o Average total assets
Revenues Average total assets Average sharcholder’s equity

ROE =netprofit margin x  total asset tumover x  financial leverage

B DuPont Equation (extended):
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1.

Operating income Income before taxes Taxes
ROE = X . ®x | 1-
Revenues Operating income Income before taxes
Revenues % Average total assets
Average total assets Average shareholder’s

ROE = operating profit margin x effect of nonoperating item x tax effect

»x total asset turnover x  financial leverage

Frequency of the board elections
Investors should consider:
® Whether there are annual elections or staggered multiple-vear terms (a classified hoard).
A classified board may serve another purpose to act as a takeover defense. Annual elections

of all members make the board more responsive to shareholder wishes.

The independent board
1. A board can be considered independent if its decisions are not controlled or biased by
the management of the firm.
2. The firm should have policies in place to
® Discourage board members from receiving consulting fees for work done on the firm’s
behalf or receiving finders® fees for bringing mergers, acquisitions, and sales fto
management’s attention.

Board committees
Audit Committee
The committee ensures that the financial information provided to sharcholders is complete,
accurate, reliable, relevant, and timely.
Remuneration/Compensation Committee
The investor should be sure a committee of independent board members sets executive
compensation, commensurate with responsibilities and performance.
Nominations Committee

The nominations committee handles recruiting for new (independent) board member.

B Voting rules

> Share blocking:
Prevent investors who wish to vote their shares from trading their shares during a period

prior to the annual meeting.
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A restriction on the ability of shareholders to express their opinions and act in their own
interest.

Confidential voting:

Confidential voting can encourage unbiased voting.

Cumulative voting:

Shareholders may be able to cumulative number of votes allotted to their shares for one or a

limited number of board nominees.

B Takeover defenses

>
>
>

>

Golden parachutes

Poison pills

Greenmail (use of corporate funds to buy back the shares of a hostile acquirer at a premium
to their market vahie )

All of these defenses may be used to counter a hostile bid, and their probable effect is to

decrease share value.

Primary and secondary capital market

1. Primary capital market

2. Secondary financial market

Call Market vs. Continuous Market

1. Call Market

2. Contimious Market
Market Types

1. Over-the —counter market

2.  Third market

3. Fourth market

Exchange membership

Specialists (market maker)
2. Commission broker
3. Floor brokers
4. Registered traders
Type of orders
1. Market Orders
2. Limit Orders
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3. Stop loss Orders
4. Short sale orders

B Short selling

: : 1-In7
Marein purchases triegerprice P = P, =

ggerp R — )

: g 1+ IAf
Short sales triggerprice P = P x
Short sales ggerp r =5 (HW)

B Price-weighted index

Price-weighted index = Sum of stock prices

number of stocks in index adjusted for splits

The direction of Bias:

The Denominator (divisor) must be adjusted to reflect stock splits and change in the sample over time.
After a stock split, the denominator is adjusted downward, so the index is the same before and after
the split. The index is biased downward becanse faster-growth firms tend to split their shares,

decreasing the weights of the most successfill companies in the index.

B Market value-weighted index
2 A x0
Eﬂa X0

The direction of Bias:
Firms with greater market capitalization have a greater impact on the index than do firms with lower

Index xInde

market capitalization.

B Efficient market

1. Weak-form efficient market
#  Current stock prices filly reflect alf currently avaiiable security mariet information.
»  Past price and volume Information will have no predictive power about the future

direction of security prices.

> An investor can’t achieve excess retums using fechhnical analysis.

2.  Semistrong-form efficient market
>  Current stock prices fully reflect all publicly available information.
#  Stock prices include all security market and nonm arket information to the public.

> An investor can’t achieve excess retums using fiindamental analysis.
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3. Strong-form efficient market
#  Stock prices filly reflect all information from public and private sources.
>  Stock prices include all types of information: security market, nonmarket public, and
private (inside) information.
» No investor has monopolistic access to information relevant to the formation of prices,

and none should be able to consistently achieve abnormal retumns.

B DMarket anomaly
An anomaly is something that deviates from the common rule.
Eamings surprises to predict returns
Calendar studies
Price-earning ratio(P/E)
Small firm effect
The neglected firms effect
Book value/market value

e R * I o I ]

u Behavioral finance
Research and conclusions about such alleged psvchological tendencies as selling winners too soon
and holding losing positions foo {ong, and making systematic errors of perception and error of
estimation, would fall under the general heading of behavioral finance.
® Overconfidence bias
® Confirmation bias
®  Escalation bias

u There are several reasons that pricing anomalies can persist, but all are rooted in the fact that
the pricing anomaly is not quickly exploited by traders or arbitrageurs.

Lack of theoretical explanation

Transactions costs

Small profit opportunities

Trading restrictions

Irrational behavior

Other limits on arbitrage

=L I o I A o

B Business cycle stages
1. Recovery
The economy picks up from its slowdown or recession.
Good investments to have are cyciical stocks and commodities.
2. Early Upswing
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3.

Confidence is up and the economy is gaining some momentum.

Good investments to have are stocks and also conumercial and residential property.
Late Upswing

Boom mentality has taken hold. The stocks, commodity and property prices are high.
This is the time to purchase boxds (yields are high) and interest rate sensitive stocks.

Economy Slows or Goes into Recession

The economy is declining.

Good investments to have are hords, which will rally (because of a drop in market interest
rates), and its inferest rate sensitive stocks.

Recession

Monetary policy will be eased but there will be a lag before recovery, particularly towards the
end of the recession.

Good investments to make are stocks and cormnodities.

B Competition structure in the industry
1. Concentration Ratio

It is calculated as a percentage market share of the N lareest firms in an industry.

2. Herfindahl Index (H)

H=M}+M:2+...+M;

L. = N(%) = o it all firms have an equal share.
N N
2.3 % (the reciprocal of A ) indicates the “equivalent™ number of firms in the

industry.
The (A) reflects all firms in the industry and it gives greater weight to the
companies with larcer market shares.
4. The lower the index (5), the higher the industry risk becanse the competitive
pressure is higher and there is less likelihood of corporation.

b

B Analysis of Industry Competition

Rivalry among the existing competitors
Threat of new entrants

Threat of substitute products
Bareaining power of buyers

Bareaining power of suppliers

B Evaluate the purchase of a stock
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Estimated EPS
Expected EPS =[sales x EBITDA% - deprecation- Interest]{1-tax rate)

Note: Sales, depreciation, and interest are estimated per-share values.

Estimated P/E
1. Macroanalysis of Eamings Multiplier

This approach estimates the company’s P/E ratio by comparing it to industry and mariet P/E

raiio.

2. Microanalysis of Eamings Multiplier

>  Hstimate the firmk projected dividend
payout  ratio.(This is  done  with D
comparative analysis of the firm’s payout £
history, stated goals, and industry)

> Estimates the firm’s required rate of return ¥ =R, + (R —R.)

on equily

»  Hstimate the firm ¥ expected growth rate g =(h){ROE)
>  Compute the Jfirmy fliture eamings D
s B B
muddtiplier =l
g (k-2

Evaluate the purchase of a stock

1. Compare Price

intrinsic value > current market price

2. Compare Retum

expected rate of rehim > required rate of rehirn

B The valie of preferred stocks and common stock

Preferred stock valuation
D
v, =
Kp
Common stock valuation
1. Infinite period model (constant growth DDM/Gordon Growth Model)

by x({1+g) D
"E{e_rg kg —£

Assumptions:

g
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#  The stock pays dividends, and they grow at a constant rate.
>  The constant growth rate, g, is never expected to change.
# ¥k, » g If'not, the math will not work.

2. Temporary Supernormal Growth { Multistage DDM)
For a firm with supernormal growth ( g, ) over » periods followed by a constant growth rate

of dividends forever (g,)
A S SR . B
1+ (1+F,) 1+£,)" A+k)"
where
B Dn(1+gg): Dn+1

i ke —£2 ke_rgQ

Price-to-earnin /E) ratio
Advantages of using P/E ratios in valuation are:
1. Eaming power is the primary determinant of investment value.

2. The P/E ratio is popular in the investment community.

Disadvantages of using P/E ratios in valuation are:
1. Eaming can be negative, which produces a useless P/E ratio.
2. The volatile, transitory portion of earnings makes the interpretation of P/E ratios difficult for
analysts.
3. Management discretion within allowed accounting practices can distort reported earnings.
Price-to-book value (P/B) ratio
Advantages of using P/B ratios in valuation are
1. Book value is a cumulative amount that is usually positive even when EPS is negative.
2. Book value is more stable than EPS, so it may be more usefil than P/E when EPS is
particular high, low, or volatile.
Disadvantages of using P/B ratios in valuation are:
1. P/B ratios do not recognize the value of nonphysical assets such as human capital.
2.  P/B can mislead when there are significant differences in the amount (i.e., size) of assets
used by firms being compared.
3. Different accounting conventions can obscure the true investment in the firm made by

shareholders.

Price-to-sales (P/S) ratio
Advantages of using P/S ratios in valuation are:
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1.
2.
B2

The ratio is meaningfil even for distressed firms.
Sales figures are not as easy to manipulate or distort as EPS and book value.

P/S ratios are not as volatile as P/E multiples.

Disadvantages of using P/S ratios in valuation are:

1.

High sales do not necessarily indicate operating profits as measured by eamings and cash
flow.
P/S ratios do not capture differences in cost structures across companies.

While less subject to distortion, revenue recognition practices can distort sales forecasts.

Price to-cash flow (P/CF) ratio
Advantages of using P/CF ratios in valuation are:

1.
2.
B2

Cash flow is harder for managers to manipulate than eamings.

Price to cash flow is more stable than price to earnings.

Using cash flow addresses the problem of differences in quality of earnings that arises when
using P/Es.

Disadvantages of using P/CF ratios in valuation are:

1.

Some items affecting actual cash flow from operations are ignored when the EPS plus
noncash charges estimates is used. For example, noncash revenue and net changes in
working capital are ignored.

FCFE rather than cash flow should be used However, FCFE is more volatile than straicht

cash flow
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Derivatives

B A forward commitment is an agreement between two parties in which one party agrees to buy
and the other agrees to sell an asset at a future date at a price agreed on today. The three types of

forward commitments are forward contracts, futures contracts, and swaps.

B A contingent claim is a derivative contract with a payoff dependent on the occurrence of a future
event. The primary types of contingent claims are options, but other types involve variations of

options, often combined with other financial instruments or derivatives.

B A FRA s aforward contract in which one party, the long, agrees to pay a fixed interest payment

at a future date and receive an interest payment at a rate to be determined at expiration.

Position Interest rate
Long FRA Will benefit if interest rate increase
Short FRA Will benefit if interest rate decrease

B  The general formula for the payment to the long at settlement is :

360

1+ ( Hoating )(a;c;);s*]

Where notiona! principa! is the amount of the loan.

( Hodating — jorward { a’ays]
(miz'omi prmc;paﬁ)

days 15 the number of days the loan for.

forward futures
private{OTC) contracts exchange-traded
dealer market (no central location) physical exchange
customized standardized
default risk guaranteed by clearinghouse

Gains & losses recognized at the end | daily settle/marking to market
of'the agreement

unregulated regulated at the federal government level

very limited liquidity liquidity (have a secondary market)
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Moneyness Call option Put option
In-the- money S S
At-the-money S=X =X

Out-of-the-money SEX S

B Intrinsic value is the value that can be captured if the option is exercised.

B Time value is the difference between the market price of the option and its intrinsic value. At

expiration the time value is zero.

B Option price = Intrinsic value + Time value

option Lower Bound Maximum Value
European call co = Max|0, S, — X/ (1+ Y] G €5,
American call Cy = Maxl0, 5, - X/ QL+ ) & =i
European put Po = Maxlo, X/ QL+ 7Y - 5, Do < X/{Ler)
American put P, = Max(0,X - 5,) P <X
W Put-Call parity Sy + Py =6y + X0 +7)

B Early exercise
® American calls on non-dividend-paying stocks

There is no reason for early exercise of an American call option on stocks with no dividend.

® American calls on dividend-paying stocks
It may be advantageous to exercise an American call prior to the stock’s ex-dividend date,

particularly if the dividend is expected to significantly decrease the price of the stock.
® American put options

Early exercise may be warranted if the company that issued the underlying stock is in

bankruptcy so that its price is zero. It is better to get X now than at expiration.
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Call Put
t European American European American
S I 1 b b
X b b i I
T t t ry f
o t t i '
r ' i b
D b b !

B A plain vanilla interest rate swap is simple an interest rate swap in which one party pays a
fixed rate and the other pays a floating rate, with both sets of payments in the same currency
>  Notional principal is generally not swapped in single currency swaps.
»  Net interest is paid by the one who owes it.
> Atthe conclusion of the swap, there is no transter of funds.

B The party who wants floating-rate interest payments agrees to pay fixed-rate interest and has the
pay-fixed side of the swap. The counterparty, who receives the fixed payments and agrees to pay
variable-rate interest, has the pay-floating side of the swap and is called the foating-rate payer.

B In a currency swap, each party makes payments to the other in different currencies. The notional
principle is usually exchanged at the beginning and the end of the life of the swap.

Cover Call Protective Put

Strategy

Sy —€q =Dy +X/(1+r)T

Sy + Po :CD+}:’/(1+r)T

Value at expiration

V. =8, —max0,S, — X)

V. =8, +max{0, X —S;)

Sy -max{(0,8. — X)-S, +¢,

S. + max{0,X-S.)-S, - p,

Profit =X fey—=585 i Sypk =S,—8,—p, # Sr=X
=58y —8y+e, i Sr<X =X-5—-p, # S;<X

Maximum Profit K —aSaeagy ©0

Maximum loss Sy —¢€p Sp+ Dy =X

Breakeven Sr=8y—6 Sp =Sy + 2y
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Portfolio Management

& 1L
A simpiified portfolio management process
Policy Statement

B Focus: Investor’s short-term and long-term needs, familiarity with capital
markets, expectations, risk/return objective, constraints ( THEEE SB[ @ [B

Rl ET R Bi=E HAR)

B Result: Investment Policy Statement

l

Examine current and projected financial, economic, political, and social conditions
(B EATTEHITERR)
B Focus: Short-term and intermediate-term expected conditions to use in
constructing a specific portfolio
B Result: Strategic Asset Allocation

Implement the plan by constructing the portfolio
B Focus: Active /Passive; Currency hedge; Tactical Asset allocation
B Result: Portfolio optimization and execution (&7 EERE{L)

l

. Feedback Loop: Monitor and update investor needs, environmental conditions,

evaluate portfolio performance (B33 B HITE BEL)

=5 2:
Definition:
Return Definition

Objectives
Capital Investors want to minimize their risk of loss, usually in real terms
preservation
Current Investors want the portfolio to concentrate on generating income
income rather than capital gains
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Total
return

Investors need the portfolio to grow in real terms over time to meet
some future need, while both capital gains and reinvesting current
income are important sources

Capital
appreciation

Investors need the portfolio to grow in real terms over time to meet
some future need, while its return should purely come from capital
gain

B 3t

DA W -

=25 4:

Tnvestment Constraints

Liquidity Needs: the need to use invested capital in the short term.

Time Horizon: usually determines liquidity needs and risk tolerance level.
Tax Concems: should deter the tax consequences as much as possible.
Legal and Regulatory Factors: fiduciary duties; prohibition against insider trading.
Unique Needs and Preferences

The general definition of risk aversion:

1 Minimize risk for a given level of return

2 Maximize return for a given level of risk

3 Positive relationship between expected return and risk

4 More return is required for an unit increase of the risk measure (standard deviation)

=L S

Individual Investment:

HMZERHM

Po rtfolio:

B(R,,) =S WER)

=1
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Variance(6?) = i [R; — E(R, )]2 e/

Stan dard Deviation (o) = Jzn: [R!. - E(R, )]2 2

1=l

Cov, = > 2[R, - BR)|R, - (R )]

i.7=1

B 6

e ii W, W, COV,

i=] =1

n n n n
Ty = Wy 0¥y =[S S wyr0,

=1 7=l =1 7=l

W B S S s o ==

_ i 2 2
G portiy = \/ W, o +W,o g 2w 0,0

B EEEI ) FHBERESN 18 BRI

i 2 _
O port iy = J(wl.c'l. +wW,0;) = w0, +w,0;

B EEEI ) (HEBRERESR T BB

i 2 _
O port iy = J(wl.c'l. —W,0,) = w0, — W,

m RS EN—ERERNEE SIS - HERRREE b



=25 7

O An individual investor’s utility curves specify the trade-offs he or she is willing to make
between expected return and risk. The optimal portfolios each investor would choose
will be different, depending on his utility curve. Different utility curves tangent to the
efficient frontier to generate different optimal portfolios for different investors.

O U:represents a 25-year-old’s utility curve to tangent to the efficient frontier at point B
to yield the younger person’s optimal portfolio, while point A means the desired
portfolio for the 65-year-old because his utility curve of U,; intersecting with the

efficient frontier at that point.

JP
B 8
Capital Market Line:
R,-R,
Rp = Rf + & a,
RF’
C
R,-R,
Slope
Jm
R
R,
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BHEL 9

Standard Deviation of Return

\

A

Tol
Rid

Unsystematic Risk (diversifiable Risk)

standard Dewviation of the Market Portfolio (Systematic Risk)

Systermatic Risk

v Number of Stocks in the Portfolio

HEL 10:

1. The relevant risk to consider when adding a security to a portfolio is its covariance with
all other assets in the portfolio. In other words, the relevant risk measure for an
individual risky asset is its covariance with the market portfolio Cov,, .

2. In CAPM, we use Security Market Line (SML) to describe the relationship between a
stock or portfolio’s expected/required return and its risk, and we change our risk
measure from standard deviation (in which CML uses) to standardized covariance to
measure risk for individual asset and portfolios.

E(R)

SML
L
Ry
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o-i Cov,

R —Rf Cov, .
H{R. )= Rf—i—iz((jovi,m): Rf—l-(Rm—Rf) =
G-m G-m

Cov

62’"’" as Beta (B;), this equation can be stated as:

m

Define

E(R)=R,+B.(R,— R,)

E(R)

1.0

Cov
# Market Beta is 1 by definition (——m =2
{r r

3. The expected (required) rate of return for a risky asset is determined by the risk free
return plus a risk premium for the individual asset. In turn, the risk premium is
determined by the systematic risk of the asset (Beta), and the prevailing market risk

premium (R - Rf)

H=HEE 11

O In equilibrium, all assets and all portfolios of assets should lie on the SML, meaning the
expected return equals to the required rate of return.
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O Any securities with an estimated rate of return that plots above the SML would be
considered underpriced because it implies that you estimated you would receive a rate of
return on the security that is abowe its required rate of return based on its systematic
risk{Beta).

O In contrast, assets with estimated rates of return that plot befow the SML would be
considered overpriced.

H=HEE12:

> Different borrowing and lending rates:

The security market line becomes a three-segment combination: a straight line R, -- F,

reflecting more conservative investors investing a portion of the money in market portfolio
F and the rest in risk-free T-bills;. F=K (a curve segment); and a straight line from K=G,
reflecting a more expensive borrowing rate { 2, ) and another market portfolio G tangent to

the new line.

E(R)
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it 18

> The security market line becomes a band once transaction costs are included.

Upper Band

& TS

Lower Band

1 0 Beta

> The security market line also becomes a band once different expectations and different
planning periods are considered.
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Alternative Investments

— ~ BB ~ BPAE ETF BYELER:
Open-end Closed-end ETF
BEEEARE Bighkendga3tHda |[FTHELES |[THHEES
NAY
LEREED |REBRFHTHE AR B & RBBEHTHE D
HETHEE
F@lik A | ARFAEANFRABCT) |HHAXHEN 1 HELIBA
E 2- BEpHERRE
3 - iz (Grantor Trust)
iR GO TR ] ERGE T IFE 6D R R B NAY
AR A R e
A ®H 1- ¥ & 1- #BFER V- ZHFER
2- M= g 2- TRE 2- ERG
3. T E(12b1fee) |3 ®BEE 3- RER
4. ¥ %
5- REE
(3+4+ 5 /NAV=expense ratio)
THEERES |T AT EA 1- BESEEBFTUAZ
o B BE 12 1 TREHBERRAR LM E
1828 B BEESA Tt Hy 1 TRER REtEE 7 h
ABRBEELH iR F A (E A% in-kind
redemption and creation
process)
2 - B L
3. TREERH
4. —HEF BL4FR
5 AHBEE AREHR
6. HELEEN
7- WemMFlaHBR4Ed
8- FWBEAEALEAMG
.
£ 25 AAasERGRELuER K AHERERMAR HEHERLFART B A
EHEBAR By AR ETF & commission & ¢h48 & %,

& £ & 46 3 £ & 4 (No load

Fund) » ETF #F i% &

&0



(75 12
=~ i EERHE
NOI FJE38: NOI is gross potential income (GPIl) minus expenses, which include estimated

vacancy and collection losses, insurance, property taxes, utilities, and repairs and

maintenance.
annual net

operating income(NOI)
market capitalization rate(R)

2-  After tax cash flow(ATCF) = NOI-F| & A - & -E A FrEfi+in B - @8
EEr R NOI-FIEER-ITEEan - B L —EREIREZE - SRERGERIE B
BBy EE AR ERUR - ELRIEHY ATCF Hy— 25y

i N the income approach : market value(V) =

=~ BIRESNES iR

Biases
Self-selection bias (5 (e F o e B M S BE BER B S 2 57)
Instant history bias

aoaa

Survivorship bias: Return

unsuccessful funds and managers tend to disappear over time. Only successful ones

search for new clients and present their track records

O Survivorship bias: Risk
Hedge funds that exhibited highly wolatile returns in the past tend to disappear because
investors shy away from high risk as well as from negative returns, only strategies that
have experienced low volatility in the past survive.

0 Smoothed pricing to under-estimate the standard deviation and correlation

O Option-like investment strategies to over-estimate Sharpe ratio and under-estimate
traditional VAR and risks

(0 Fee structure and gaming

M~ FYRREN T EAREA ST

Investor Types Motivation Investment Vehicles

Passive Investors 1 - Diversification Collateralized futures
2 - hedge against inflations position (funds)*

Active Investors Profit from Economic Growth Commodity futures

* A collateralized position in futures is a portfolio in which an investor takes a long position
in futures for a given amount of underlying value and simultaneously invests the same
amount in government securities, such as Treasury bills.
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