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THETMEVALUEOFMONEY

. Tar TIME VALUE oF MoNEY
Effective Annuaf Rates

The Future Value of a Single Cash Flow

The Present Value of a Single Cash Flow

The Present and Future Value of ap Ordinary Annuity

The Present and Future Value of an Anmnuity Due

Present Value of a Perpetuity

Continusus Compounding and Fature Values
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S DISCOUNTED CASH FLOW APPLICATIONS =

where: S

Py = initial price of the investment.

Py = price received from-the instrument at maturity/sale.
D, = interest or dividend received from the investment.

. ‘Money-weighted rate of return -~ .




 DISCOUNTED CASH FLOW APPLICATIONS

®

Effective Annuoal Yield

where:
HPY = helding period yield
t = numbers of days remaining {ill maturity

Money Market Yield

Bond Equivalent Yield




STATISTICAL CONCEPTS

. Percentiles

n “where: : S '
Sy percentage pomt at Wthh we are d1v1du1g the dlstnbution L S
Ly locatlon_(L) of the percenule.(P ) in'the data set soited in ascendmg ordcl,




- STATISTICAL CONCEPTS

Mean Absolute Deviation

where:
n = number of items in the data set

X = the arithmetic mean of the sample

Population Vartance

where:

X; = observation i

f = population mean

N = size of the population

-Population Standard Deviation

Sample Variapee

where:
n = sample size.

Sample Standard Deviation
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U STATISTICAL CONCEPTS

.Wheré:. o . R
s = sample standard deviation

‘Sample Kurtosis uses standard deviations to the fourth power. Sample excess kurtosis is
calculated as: - . e :




o STATISTICAL CONCEPTS

As n becomes large the equation simpiifies to:

where:
s = sample standard deviation

For a sample size greater than 100, a sample excess kurtosis of greater than 1.0 would be
considered unusuaily high. Most equity return series have been found to be leptokurtic.
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_PROBABILITY CONCEPTS




T PROBABLITY CONCEPTS

Expected Value

where:
X, = one of n possible outcomes.

Variance and Standard Deviation

The Total Probability Rule for Expected Valae

. EX)=EX|S)PES) + EX|sPESy
2. E(X) =E(X|Sy) X P(Sy) + B(X|S;) % P(S,) +...+ E(X|S,) x P(S,)

where: .

E(X) = the unconditional expected value of X

E(X|S)) = the expected value of X given Scenario 1 -

P(S,) = the probability of Scenario 1 occurring o

The set of events {Sy, S,,..., S,} is mutually exclusive and exhaustive.

Covariance

Correlation Coefficient
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T pROBABILITY CONCEPTS

Variand

Varjance:

Coiiﬁtiug R_u.le_s o :

The number of different ways that the & tasks can be done equals ) X, X 13 X., . 7.

Combinations




-+ COMMONPROBABILITY DISTRIBUTIONS

®

Discrete Uniform Distribution

COMMON PROBABILITY DISTRIBUTIONS

Binomial Distribution

where:

P = probability of success

1 — p = probability of failure .

nCx = number of possible combinations of having x successes in 7 trials. Stated differently,
it is the number of ways to choose x from n when the order does niot matter.

Mean of a Binomial Random Variahle

Variance of 3 Binomial Random Variahle

The Continnous Uniform Distribution

Confidence Intervals

For a random variable X that follows the normal distribution:
The 90% confidence interval is X — 1.65s5 10 X + 1.65¢
The 95% confidence interval is X — 1.965 to X +'1.965
The 99% confidence interval is X - 2.58s to ¥ + 2.58¢

The following probability statements can be made about normal distributions

~ Approximately 50% of all observations lie in the interval . p+ (213)3
Approximately 68% of all observations lie in the'interval - p + 1
Approximately 95% of all observations lie in the interval p 20 o
Approximately 99% of all observations lie in the interval _ TE A

LS A
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oo oAMPUNGANDESTIMATION

SAMPLING AND ESTIMATION

Sampling Error

Standard Error of Sample Mean when Population Variance is known -

where:

Ox = the standard error of the sample mean
¢ = the population standard deviation

n = the sample size :

Standard Error of Sample Mean when Population Variance is not known

where:
8z = standard error of sample mean
s = sample standard deviation.

Confidence Intervals

where:

Point estimate = value of the sample statistic that is used to estimate the population
parameter

Reliability factor = a number based on the assumed distribution of the point estimate and
the level of confidence for the interval {1 — o).

Standard error = the standard error of the sample statistic (point estimate)
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- HYPOTHESISTESTING

HypoTHESIS TESTING

Tt Satistic

Power of a Test

Decision Rules tor Hypothesis Tests

Decision H, is True H,; is False
Do not reject Hy Correct decision Incorrect decision
Type H error

Reject Hy

Incorrect decision
Type I error
Significance level =

P(Type I error)

Correct decision
Power of the test
= 1 - P(Type 11 error)

Confidence Interval

Swmmary

Null Alternate Fail to reject
Type of test  hypothesis  hypothesis  Reject null if null if P-value represents
One tailed Hy:puspy Hirp>pe  Teststatistic>  Teststatistic<  Probability that lies
{(upper tail) critical value critical value above the computed test
test statistic.
One tailed Hy:pzpy Haip<ypy  Teststatistic<  Test statistic>  Probability that lies
(lower tail) critical value critical value below the computed test
test ‘ statistic.
Two-tailed Hy:p=p H,:u=u,  Teststatistic< Lowercritical Probability that lies

lower critical
CNalieT

Test statistic >
upper critical
value

value < test

statistic <

upper critical
value

above the positive

“value of the computed

test statistic plus the
probability that lies
below the negative
value of the computed
test statistic,
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L HYPOTHESISTESTNG

- (‘11—1)31 +(n2 “:1)32 S
P D omne2

512 = variance'of __the_ ﬁrst"s'ample_ :.
s% = vririancé' of the second sé.m.ple' SR
n; = number of observaﬂons in first sa_mple '
e number of observauons in second qarnple : .

.degrees of freedom _-nl + nz —2




o BYPOTHESISTESTNG

‘Tests for Means when Population Variances are Assumed Unequal

where: R

s{ = variance of the first sample

s% = variance of the second sample

1; = number of observations in first sample

ny = number of observations in second sample

Paired Comparisons Test

where:

d = sample mean difference s
$7 = standard error of the mean difference = ﬁ
84 = sample standard deviation

n = the number of paired observations

Hypothesis Tests Concerning the Mean of Two Populations - Appropriate Tests

Relationship  Assumption: .- -

Population between regarding =~
distribution samples variance Type of test
Normal Independent “Equal " t-fest pooled
variance
Normal ~  lndependent ~ Unequal ~ ttestwith
variance not
pooled
Normal Dependent N/A t-test with
paired
COmparisons
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T HYPOTHESISTESTING

G Chi Squdr d .'I__‘xést.-s_t_at:i_sf“ d

Appropriate Test Statistic_
_Chi-squarestat =~




TECHNICALANALYSIS

TECHNICAL ANALYSIS- -

Setting Price Targets with Head and Shoufdars Phtérng -

Sertting Price Targets for Inverse Head and Shoulders Patterns

Momenzum or Rate of Change Oscillator

where:

M = momentum oscillator value

V =last closing price

Vx = closing price x days ago, typically 10 days

Relative Strength Index

where:
_ Z(Up changes for the period under consideration)
%(I Down changes for the period under consideération|)

Stochastic Oscillator

where:

C = last closing price

.14 = lowest price in last 14 days
H14 = highest price in last 14 days

%D (signal line) = Average of the last three %K values calculated daily.

~Short Interest ratio

Army Index
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TOPICS INDEMAND ANDSUPPLYANALYSIS o

Toprics IN DEMAND AND SUPPLY ANALYSIS

The demand function captures the effect of all these factors on demand for a good.

... (Equation 1)

Equation 1 is read as “the quantity demanded of Good X (QDy) depends on the price of
Good X (Px), consumers’ incomes (I) and the price of Good Y (Py), etc.”

The own-price elasticity of demand is calculated as:

. (Equation &)

If we express the percentage change in X as the change in X divided by the value of X,
Equation 6 can be expanded to the following form:

Slepe of demand -
function.

Coetficient on
own-price in
market demand
function

(Equatibn 7

Arc elasticity is calculated as:
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L TOPICSINDEMAND AND SUPPLY ANALYSTS

 Flasticity of Demand




 TOPICSINDEMAND AND SUPPLY ANALSI

Accounting Profit

Fconomic Profit

Also known as abnormal profit or supernormal profit:

Under perfect competition, economic profit = 0

Normal Profit

Total, Average, and Marginal Revenue

Table: Summary of Révenie Terms.

Revenue e Calculation

Total revenue (TR) . ' Pﬁce times c.;|ua.ntity (P % ), or the sum of individual
' units sold times their respective prices; X(P; x Q;)

Average revenue (AR)  Total revenue divided by quantity: (TR / Q)

Marginal revenue (MR) ' Change in total revenue divided by change in quantity;
(ATR 7 AQ)

s © Wiley 2079 All Rights Reserved. Any unauthorized copying or distribution will constitute an'infringement of copyright.
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- THEFIRMAND MARKET STRUCTURES

THE Firm AND MARKET STRUCTURES

Relationship of Marginal Revenue to Price Elasticity

The relationship between MR and price elasticity can be expressed as:

In a monopoly, MC = MR so:

QSMax where MC MR in any market, and M( = MR ATC in perfectly competitive

markets.

Income Elasticity

Inferior goods: Ev <0
Normal goods: 0 < Ey < 1
Luxury goods: Ey > 1

' Changes shift entire demand curve rather than cause movemént along it. -

Cross-Price Elasticity-

Substitutes: EPY > 0 (i.e., direct relationship; Py increases, QDy increases)
Complements: EPY < 0 (i.e., inverse relationship; Py increases, QDy decreases)

Changes shift entire demand curve rather than cause movement along it.

Concentration Measures

N-fiym concenfration ratio: Aggregate market share of N largest firms in the industry. The

ratio will equal 0 for perfect competition and 100 for 2 monopoly.

Herfindahl-Hirschman Index (HHI): Adds up the squares of the market shares of each of
the largest N companies in the market, The HHI equals 1 for a monopoly If there are M

----- firms in-the industry with-equal market shares, the HHI-will equal 1/M.-
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i ..-AGGﬁEGATE-OUTPUT, PRICE, AND ECONOMIC GROWTH -+

: '..-:;.I Gross pnvatc domestm mvestment Whlch mcludcs business investment in capltal goods"-_'_ e

S (e g plant and equlpment) a.nci changes in mventory (mventory mvestment)
G Government spcndmg on ﬁnal goods and ser\uces
X =Exports. TR
M= Imports

Expcnfhtur(, Appi’udth

. Dnder the expendlture A Rroaﬂ?héf(_ﬂ???t market pnces may be éai_c_l_ll_ated as:




Ineome Approach

Under the income approach, GDP at market prices may be calculated as:

.. {Equation 1)

National income equals the sum of incomes received by all factors of production used to
generate final output. It includes:

Fmplone compensamn
Corporate and government enter p1 ise pmnt& iﬁefc}re taxes, which includes:
¢ Dividends paid to households
& Corporate profits retained by businesses
... 0 Corporate taxes pald to the government -
* - Inferest ificome ) Lo
& Rent and umﬁcm*pomted buxmc—:aq net income (pmpnemx s incoine): Amounts
earned by unincorporated proprietors and farm operators, who run their own
businesses. .
® Indirect business taxes less subsidies: This amount réflects taxes and subsidies that
are included in the final price of a good or service, and therefore represents the
portion of national income that is directly paid to the government,

The capital consumption allowance (CCA) accounts for the wear and tear or depreciation
that occurs in capital stock during the production process. It represents the amount that
must be reinvested by the company in the business to maintain current productivity levels.
You should think of profits + CCA as the amount eamed by capxtal

. (Equation 2)

.. (Equation 3)

" ... (Equation 4)
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U AGGREGATE OUTPUT,PRICE, AND ECONOMICGROWTH

{Equation 7)

" where:

k=D

SR _Money mﬂl’ket ethb““m M/ .h

- M = Nominal money supply
My, = Nominal money demand
MD/P is referred to as real money demand and M/P is real money supply.

Equlllbnum in the mcney market reqmres that money suppiy and money demand be equal




. -AGGREGATEQUTPUT,PRICE, AND ECONOMIC GROWTH

Growth Accounting Fquation

Measures of Sustainable Growth

This equation can be expressed in terms of growth rates as:

¥ - e ©Wiley 2099 Al Rights Reserved. Any unauthorized copying or distribution will constitute an infringamant of copyright.
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MONETARY AND FiscaL PoLicy

Quantity Theory of Money

Where:

M = Money supply

V = velocity of transactions
P = price level

Y =real output

Quantity Equation of Exchange

The Fischer effect states that the nominal interest rate (Ry) reflects the real interest rate
(Rp) and the expected rate of inflation (II°).

The Fiscal Muliplier

Ignoring taxes, the multiplier can also be calculated as:

Assuming taxes, the multiplier can alse be calculated as:

@ 7 ©Wiley 2019 All Rights Reserved: Any unaithorized copying o distribution will constitute an infringement of copyright.






. CURRENCY EXCHANGE RATES

CURRENCY EXCHANGE RATES

Real exchange rate

where: _

Spoic = Noriinal spot exchange rate o

Py = Foreign price level quoted in terms of the foreign currency
Ppc = Domestic price level quoted in terms of the domestic currency

Relative Currency Movement

Where P is the price currency (or guote currency) and B is the base currency:

Premium when E(S) > §; expect depreciation of price currency.
Discount when B(S) < S; expect appreciation of price currency.

Currency Cross Rates

Arbitrage Relationship

Forward pricing is based on a sum of money invested domestically in the base currency
at the domestic interest rate, rp, as equivalent to the same sum of money converted at the
spot rate for P units of price (foreign) currency, invested at the foreign rate rp for the same
time, and converted back to domestic currency at a forward price set at the beginning of
the term.

The last term [/Fpyp in the first equation can also be written Fyp or Fyy.
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- CURRENCY EXCHANGERATES ©

" Forward rates are sometimes interpreted as expected future spot rates.

: xcha n g'é._'Ré{e:s and the Trade Bal




FINANCIAL REPORTING AND ANALYSIS




T NANCIAL REPORTING MECHANKS -

 FrencurReporTING MecEsNICS




. FINANCIALREPORTING MECHANICS

Cash Flows

Balance Sheet

e ©Witey 2019 All Rights Reserved. Any unauthorized copying or distribution will constitute an infringemieint of copyright.



L UNDERSTANDING INCOMESTATENENTS -

* UNDERSTANDING IN

Basic EPS.




 UNDERSTANDINGTHE BALANCE SHEETS

- UNDERSTANDING THE BALANCE SHEETS

Gaing and Lesses on Marketable Securities

Held-to-Maturity |- S :
Seenvities o [ Availahlesfor-Sale Securities .| .. Trading Securities

Balance Sheet Reported at cost or | Reported at fair value, Reported at fair value,
amortized cost. :

Unrealized gains or losses due

to changes in market values are
reported in other comprehensive |
| income within owners’ equity. |

Items recognized . | Interest income. " - | Dividend income, |-Bividend income:
on the income :
statement . -~ | Realized gains and | Interest income. Interest income.
S losses., G e R o
R Realized gains and losses. - - | Realized gains and losses.

Unrealized gains and losses
due to changes in market
values.

Liquidity.Rat;OS_ e

Liquidity ratios indicate a company’s ability to meet current obligations.

Solvency Ratios

Solvency ratios indicate a company’s financial leverage and financial risk.

w2 © Wiley 2019 All Rights Reserved. Any unauthorized copying or distribution will constitute an infringement of copyright.



" UNDERSTANDING CASH FLOW STATEMENTS -~

' UNDERSTANDING Casii FLOW STATEMENTS

“Classification of Cash Flows!

‘Interest and dividends received.
o Interest paid.

- Dividend paid 5 L CFOOECER e T CFR
. Dividends received T T CROOrCRL T L CRO
“Taxes paid ~CFQ, butpartofthe tax can be categorizeé " CFO
S R CFI_Q:_CFF:fch]earlhalEhetaxarose' 3
.. fmm-inifésling_ or financing activities, . -

B Bank overdraft . R Do '_":I_riéi_i.lde&.__as a_'p_ér_'t.of cash eq_ui_vélgni_s._ Not considered a part of cash equivalents and
S i SN U T e '-_mcludedmCFF : Sl :

' -Pres_eﬁfatian:ﬁor@m' g

-.-D]rect or md]rect method ’I‘he former 18

“thie cash flow. statement,
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UNDERSTANDING CASH FLOW STATEMENTS

Free Cash Flow to thelfnm

Free Cash Flow to Equity

Performance Ratios

Coverage Ratios

" © Wiley 2019 AllRights Reserved: Anjunauthorized copying or distiibution will constitute an irifringeimenit of copyright.






~ 7 UNDERSTANDING CASH FLOW STATEMENTS

Liquidity Ratios -

Solvency Ratios

T @ Wiley 2019 All Rights Reserved. Any unauthorized copying or distribution will constitute an infringement of copyright.
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- UNDERSTANDING CASH FLOW STATEMENTS

DuPout Decampuosition of ROE

Z-Way Dupont Decomposition

3-Way Dupont Decomposition

FWay Dupont Becompaesition

Valuation Ratios
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INVENTORIES -

INVENTORIES

LIFO versus FIFO (with rising prices and stahle inventory levels,)

LIFO versus FIFO when Prices are Rising |

R CEIFQ- FiKO
COGS - - S Higher Lower
Income before taxes Lower Higher
Income taxes. . .. - Lower Higher
Netincome = | - 3  Lower Higher
Cash flow ‘ Higher Lower
El Lower Higher
Working capital Lower Higher
T Effecton . Effecton.
Type of Ratfio Numerator Benominator Effect on Ratio
Profitability ratios Income is lower Sales are the same  Lower under LIFQ
NP and GP margins - under L.IFO because under both
... COGS is higher
Débt-to-etiuity Same debt levels Lower equity under Higher under LIFO
LIFO
Current ratio Current assefs are Current liabilities Lower under LIFQ
lower under LIFO are the same
because EI is lower
Quickratio ~  Assets are higher Current habﬁmes __Higher under LIFO
- as a result of lower  are the same
taxes pald
Im?entory furnover. COGS is hlgher Average inventory is Higher under LIFO
v e cunder LIFQE lower under LIFO
- Total asset tumoi}ﬁr__- . Sales are the same  Lower fotal assets Higher under LIFO

AR Thu IIFO ’Vfcth()dand[h{,f}TO Rt%ﬁl\m

: -where

- under LIFO -

. LR= LIFOReserve o

o COGSFH:O = COGSLH.O (Change in LR dunng the year)

e \et mwme aﬁer tax mldu FIFO w“il bc <riu,atm Lh&n L. IFO IiCt income after tax Ty
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7 LONG-AIVED ASSETS

LoONG-LIVED ASSETS

Financial Statement Effects of Capitalizing versus Expensing

Effect on Financial Statements.
Initially when the cost is ' " Nonéurrent dssets increase.
capitalized ¢ Cash flow from investing activities decreases.

»  Noncurrent assets decrease..

*  Nétincome decreases.

* Retained earnings decrease™ *
* Eguity decreases.. . .. .

In future periods when the asset is
depreciated or amortized

‘When the cost is expensed ® Netincome décreases by the entire after-tax
amount of the cost.

*  No related asset is recorded on the balance
sheet and therefore, no depreciation or
amortization expense is charged in future
periods. _

*  Operating cash flow decreases.

¢  Expensed costs have no financial statement
impact in future years.

Capitalizing Expensing

Net income (first year) Higher Lower
Net income (future years) Lower Higher
Total assets Higher Lower
Shareholders’ equity - Higher - Lower
Cash flow from operations Higher Lower
Cash flow from investing Lower Higher
Income variability ' Lower Higher
Debt-to-equity Lower Higher
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 INCOMETAKES.

.- ISSUE SPECIFIC TREATMENTS

' Revaiuatlon of fixed assets 'Recogmzed in equzty as
i and intangible assets '

G Tieatment of undlstnbuted 'Recogmzed as deferred
profit from mvestment in
_ subsidiaries. -

IncoMEe Taxss

Tax Base

Originally booked asset value

Effective Tax rate

Ll

Income Tax Expense

Treatment of Temporary Differences

Balance Sheet Item = -

Ca: rymg Vqlue versis '[‘ax Rase

Resunits in, ..

Asset : Carrymg amount is greater : ‘ . DTL
Asset Tax base is greater. DTA
Liability Carrying amount is greater. : DTA
Liability -'Fax base is greater. DTL
Tncome Tax Acébuhﬁng under IFRS versus U.S. GAAP
IFRS U.S. GAAP

. deferred taxes.

. taXes: except when the _
e '.parent company is ab]e to
- control the: distribution of
- proﬁts and it is probable that
--temporary differences w111
.not-reverse-in future:-

Treatment of undistributed
profit from investments in
joint ventures.

Recognized as deferred
taxes except when the

of profits and it is probable
that there will be no reversal
of temporary differences in
future.

- Revaluation is prohibited.

_'_Ne' recognition of
. deferred taxes for fOI'ElO‘I‘l

subsldlanes that fulﬁll
mdeﬁmte reversal criteria.
No reco gnltxon of deferred
taxes’ for domestlc :

- subsidiaries when- amounts .

are tax-free.

No recognition of deferred
taxes for foreign corporate

investor controls the sharing joint ventures that fulfill

indefinite reversal criteria.
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~ NON-CURRENT(LONG-TERM) LIABILITIES

Now-CURRENT {LONG-TERM) LIABILITIES

Income Statement Effects of Lease Classification

Income Statementftem FinanceLease ~ Operating Lease
Operating cxpenses - Lower _ Higher
Nonoperating expenses- Higher Lower
EBIT (operating income) Higher Lower
Total expenses- early years Higher Lower
Total expenses- later years Lower Higher
Net incoine- early years Lower Higher
Net income- later years Higher Lower
Balance Sheet Effects of Lease Classification
Balance Sheet Fiem Capital Lease Operating Lease
Assets Higher Lower
Current liabilities Higher Lower
Long term liabilities Higher Lower
Total cash Same Same
Cash Flow Effects of Lease Classification
CF Hem Capital Lease Operating Lease
CFO Higher Lower
CFF Lower Higher
Total cash flow Same Same

Impact of Lease Classification on Financial Ratios

Numerator Denominator Ratio Better or
under Finance under Finance Worse under
Ratio Lease Lease Effect on Ratiec  Finance Lease
Asset turnover Sales- same Assets- higher Lower Worse
Return on Net income Assets- higher Lower Worse
assets* lower in early
years
Current ratio Current assets- Current Lower Worse
. same liabilities-
higher
Leverage ratios  Debt- higher Equity same Higher Worse
{D/E and D/A) Assets higher
Return on Net income Equity same Lower Worse
equity* lower in early
years

*In early years of the lease agreement.
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L NON:CURRENT (LONG-TERM) LIABILITIES

¢ Clagsification from Lessor’s Perspective

ncial leverage rafio -

- Cmera ge Ré{i{is_ L

" Interest Covéragf_: ratio

" Fixed charge coverage ratio -

- Msa'sm'es the number of times a
company’s EBIT could cover its
interest payments.

“times a company’s eammgs
. “(before. interest, taxcs and

Total debt

_umt of equ1ty

EBIT Interest payments

" Interest payments +
. Lease payments * © -

Measures the number of - 'EBIT + Lease

payments =

R 1ease payments) can cover thc'

_company s'interest and lcase




* FIVANCAL REPORTING QUALITY

FmvancraL REPORTING QUALITY

_ Relationship between Financial Reporting Quality and Earnings Quality

Financial Reporting Quality

Low High
Farnings High HIGH financial rego.rﬁing quality
{Resulis) enables assessment,
Quality LOW financial reporting HIGH earnings quality increases

quality impedes assessment  company value.
of earnings quality and L
Low impedes valuation. HIGH financial reporting quality
enables assessment.
LOW earnings quality decreases
company value.
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CAPITAL BUDGETING

CAPITAL BUDGETING

Net Present Value (NPV)

where:

CFt = after-tax cash flow at time, t.

1 = required rate of return for the investment. This is the firm’s cost of capital adjusted for
the risk inherent in the project.

Qutlay = investment cash outflow at t = Q.

Internal Rate of Return (IRR)

Payhack Period

Payback period and discounted payback period have the same formula, but discounted
payback uses cash flows discounted by the appropriate rate:

7 n
. 2.CF, ~2.CF,
where 1 = #of periods that ZCF,, <0 and £2 #=0...—is the partial year (in year n+1)

=0
C n+l

D=

-
]
=1

CF required to recover the remaining investment amount.

Profitability Index
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S Py —“current market pnce of the bond
i ;'_"ZPMTt = interest payment in period t.
LTy = yleld o matunty on.BEY basis.

' n = humber of penods remammg o matunty
M= Par or matunty value of the bond.

Valuation of Pi_'eferred Stock

. Cost or CAPITAL |

OSTOFCAPITAL




- COSTORCAPTIAL oo

Required Retarn on a Stock

Capital Asset Pricing Model

where:

[E(Rpp) — Rf] = Equity risk premium.

Ry = Expected return on the market.

Bi = Beta of stock. Beta measures the sensitivity of the stock’s returns to changes in market
retums, ' '

Rp = Risk-free rate.

r. = Expected return on stock (cost of equity).

Dividend Discount Model

where:
Py = current market value of the security.
Dy = next year’s dividend. '
" I, = required rate of return on common equity.
g = the firm’s expected constant growth rate of dividends.

Rearranging the above equation gives us a formula to éa]éu_late the requiired return on

Sustainable Growth Rate

Where (1 — (D/EPS)) = Earnings retention rate

- Bond Yield plus Risk Premium Approach. .. ...

Te = Iq + risk premium, where 1, is the required return on debt. -
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- MEASURES OF LEVERAGE

MEASURES OF LEVERAGE

Degree of Operating Leverage

where:

(2 = Number of units sold

P = Price per unit

V = Variable operating cost per unit

F = Fixed operating cost . R A ST E AP

Q x (P — V) = Contribution margin (the amount that units sold contribute to covering fixed
costs)

(P — V) = Contribution margin per unit

I)egfée of Financial Leverage

where:

Q = Number of units sold

P = Price per unit

V = Variable operating cost per unit
F = Fixed operating cost

C = Fixed financial cost

t=Tax rate
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i MEAS!JRESOFLEVERAGE

" Note that té&;e_s_ar_c'nbt considered in breakevéh :inélysis because there is no taxable income. -

Operating_breakeven point -




WORKNGCAPTALMANAGEMENT -

WORKING CAPITAL MANAGEMENT

Liquidity Measures




ST WORKING CAPITAL MANAGEMENT -
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- WORKING CAPITAL MANAGENENT

Short-term Funding Cost Measures

Portfolic Management: An Overview
The Portfolic Management Process

Planning
Understanding client needs
Preparing an investment policy statement (IPS)

Executicn
Asset aiflocation
Security analysis
Portfolio construction

Feedback o : S
Portfolio monitoring and rebalancing’
Performance measurement and reporting
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RISKMANAGEMENT.ANINTRODUCTION .

Risk MANAGEMENT: AN INTRODUCTION

Figure 1-1: The Risk Management Framework in an Enterprise

Risk Di{irefs ' B —I

Establish Risk
Management
Infrastructure

I Goals H Strategies l«—
v v o ) ) .
Risk (Allocate to) DIFY | Risk Mitigation e o
{ Tolerance Risky Activities}ﬁvv & Management Identify Risks
Measure Risks

R —

Montitor Risks

ﬁ‘._/

—

A

Risk .
( Budgeting H Risk Exposurest

( Policies & Processes Reports
T {Communications)

—

Strategic
Analysis

Risk Governance
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- PORTFOLIO RISK AND RETURN: PART I ©

Annualized Return

where; .
“r = Return on investment -

n = Number of periods in a_year

T PORTROLIO RISKAND RETURN:PART




" PORTFOLIO RISKAND REFURY: PART!

Portfolio Retum.

wheret

R;; = Portfolio return
w = Weight of Asset 1
w, = Weight of Asset 2
R; = Return of Asset 1
R, = Return of Asset 2

Variance of a Single Asset

where:

R, = Return for the period t
T = Total number of periods
p = Mean of T returns

Variance of a Representative Sample of the Population

where:
R = mean return of the sample observations
s? = sample variance

Standard Deviation of an Assat

Variance of a Portiolio of Assets
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10,00 Two Risky Assets o -
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“PORTFOLIORISKAND RETURMN: PARTHL

'PORTFOLIO RiSK AND RETURN: Pagt IT
Capital Allocation Line

~ The CAL has an intercept of RFR and a constant slope that equals:

Expected Return on portfolios that lie on CML

Variance of portfolios that lie on CMLL

Equation of CML~

where:
y-intercept = R; = risk-free rate

Systematic and Nonsystematic Risk

Return-Generating Models

The Market Model

Calenlation of Beta
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L ARKET ORGANIZATION AND STRUCTURE

' MARKET ORGANIZATION AND STRUCTU
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- SECURITY MARKETINDICES

SECURITY MARKET INDICES

The va]ue of a pnce return 1ndex is calcufated as follows:

e EELiTE

where: -

Vpgy = Value of the price return index

n; = Number of units of constituent security i held in the mdex portfoho
N = Number of constituent securities in the index

P;’= Unit price of constituent security i

D = Value of the divisor

Price Return

The price return of an index can be calculated as:

where:

PR = Price return of the index portfolio (as a decimal number)
Vpri = Value of the price return index at the end of the period

Vrrio = Value of the price return index at the beginning of the period

The price return of each constituent security is calculated as; .

where:

PR; = Price return of constituent security i (as a decimal number)

P;; = Price of the constituent security i at the end of the period

P;p = Price of the constituent security i at the beginning of the period

The price return of the index equals the weighted average price return of the constituent
securities. It is calculated as:

where:

PR; = Price return of the index portfolio (as a decimal number)
PR; = Price return of constituent security i (as a decimal number)
w; = Weight of security i in the index portfolio

N = Number of securities in the index
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Total Refurn

'.TRI = Total retum of thc mdcx poxtfoho (as a decunal number)
TR = Total return of consntucnt secunty 1 (as a demmal numbef)
Wy Welght of security i in the index portfoho o
N = Number of securities in the index :

Caiculal:i(}n of Illdex Returns over Muil‘ipiﬁ Time Pcriods

. leen a.series of pnce rcturns for an 1ndex the value of a prlce return 1ndex can be
: -calculated as: SR SHEa : _




- SECURITY MARKET INDICES

Similarly, the value of a total return index may be calculated as: -

where:

Virip = Value of the index at inception

Vit = Value of the index at time t

TRy = Total retum (as a decimal number) on the index over the period

Price Weighting

Equal Weighting

where:
w; = Fraction of the portfolio that is allocated to security i or weight of security i
N = Number of securitics in the index

Market-Capitalization Weighting

where;

w; = Fraction of the portfolio that is allocated to seécurity i or welght of secun{y i
; = Number of sharés outstanding of secunty i :

P; = Share price of security i

N = Number of securities in the index

The float-adjusted market-capitalizatiori weight of each constituent security is calculated as:

where:

f; = Fraction of shares outstanding in the market float :

w; = Fraction of the portfolio that is allocated to security i'or welght of sccurlty i
Qi = Number of shares outstanding of security i : L
P; = Share price of security i

N = Number of securities in the index
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- QVERVIEW OF EQUITY SECURITIES

OVERVIEW OF EQUITY SECURITIES - -

Return Characteristies of Equity Securities

Toral Retor

where:

P, | = Purchase price at time t — 1

P, = Selling price at time t

D, = Dividends paid by the company during the period

Accounting Return on Equity
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~ EQUITYVALUATION: CONCEPTSAND BASICTOOLS

Multi-Stage Dividend Discount Mode!

D, = Last dividend of the supernormal growth period -
D, = First dividend of the constant growth period

The Free-Cash-Flow-to-Eguity (FCFE) Model

Analysts may calculate the intrinsic value of the company’s stock by discounting their
projections of future FCFE at the required rate of return on equity.

Value of a Preferred Stock

When preferred stock is non-callable, non-convertible, has no maturity date and pays
dividends at a fixed rate, the valoe of the preferred stock can be calculated using the
perpetuity formula:

For a non-callable, non-convestible preferred stock with matunty at time, n, the value of
the stock can be calculated using the foﬂowmg formula g

where:
V3 = value of preferred stock today (t=0) .
D= expected dividend in vear t, assumed to be pa:ld at the end of the year
r = required rate of return on the stock :
F = par value of preferred stock
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- EQUITYVALUATION: CONCEPTS AND BASICTOOLS -

~ Price Muliples.

:'_3EV Enterpnse value and is calculated as the market value of the company ’s common |
stock plus the market value of outstanding preferred stock if any, plus the market value of
“debt, less cash and sho_rt term investments (cash equivalents).
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" FINED-INCOME SECURITIES: DEFINING ELEMENTS

Fixed Income Markets: Issuance, Trading, and Funding

Discount Interest

The borrower receives less than the full amount that must e:venfually be repaid:

Where )
Yp = Discount rate {or discount yield)
V= Value repaid at maturity (i.e., amount of the loan)
Vy = Borrower’s proceeds
D = Discount from value repaid at maturity (i.e., Vi — Vg)
~..I¢= borrower’s interest rate, which is greater than the discount yield.

Addﬂ()n Interest

The borrower borrows one amount and rép&ys' another amount that includes both the
borrowed amount and interest on the borrowed amount:
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" INTRODUCTIONTO FLXED-INCOME VALUATION -~

 Tmopuerioy To Bixen-Income Vauatioy

~Important: What we refer to as stated annual rate (SAR) is referred 1o in the curriculum as APR or annusl percentape vate, We
stick to SAR fo keep your focus on a siated annual rate versus the effective mnual rate, }usL rcmcmbcr that if you see an annval
percentage rate on the exam, it refers to the stated anngal rate. :

Current yield |




- INTRODUCTION TO FIXED-INCOME VALUATION

()ption-a{lj.usted price

Money Market Pricing, Discount-rate basis

Money Market Pricing, Add-on Rate Basis

® The benchmerk spot rates z;, 75, zy are derived from the government yield curve
(or from fixed rates on interest rate swaps). .- _
®  Zrefers to the z-spread per period. It is constant for all time periods.

Option-adjusted Spread (OAS)

Iinplied Forward Rates
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- UNDERSTANDINGFIXED-INCOME RISKANDRETURN.

UnbERSTANDING FIXED-INCOME RISk AND RETURN

Macaulay Duration

¢ = Coupon rate per period (PMT/FV)

Muodified Duration

Modified duration has a very important application in risk management. It can be used to
estimate the percentage price change for a bond in response to a change in its yield-to-
maturity.

Ii Macaulay duration is not already known, annual modified duration can be estimated
using the following formula:

We can also use the approximate modified duration (ApproxModDur) to estimate
Macaulay duration {ApproxMacDur) by applying the following formula:

Effective Duration

Duration of a Bond Portfohio
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L UNDERSTANDING FIYED-INCOMERISK AND RETURN -

Aoney Duration:

. ‘Money convexity. -

Effective convexify




" FUNDAMENTALS OF CREDIT ANALYSIS

FuNDAMENTALS OF CREDIT ANALYSIS

Expected Loss

- Yicld on 2 corporate bond: D e

Yield Spread:

For small, instantaneous changes in the yield spread, the return impact (i.c. the percentage
change in price, including accrued interest) can be estimated using the following formula:

For larger changes in the yield spread we must also mcorporatc the’ (posmve) impact of
convexity into our estimate of the return impact;
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BASICS OF DERIATIVEPRICHG AND VALUATIO

BAsICS OF DERIVATIVE PRICING AND VALUATION

Fundamental Value of an Asset

Where:

r =risk free rae

A = asset risk premium

@ = Storage, insurance, and other costs at present value
¥ = Convenience and other benefits at present value

Arbitrage and Replication:

Forward Contract Payotis:

S > F(O T Sy < FO,T)
Long position Sr-F0,T) St -F(0,T)
(Posttive payoff) (Negative payoff)
Short position 1St = F(0,T)] ~[St = F(0,T)Y]
{Negative payoff) {Positive payoff)

Forward price:

*Note that benefits (y) and costs (0) are expressed in terms of present value.

Value of a forward contract:
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e BASICS OF DERIVATVEPRICING ANDVALUATION

Lang Pos;imn ‘v.sﬁu"

‘Moneyness . versus Exercise Pnce (X) -

Intri mezc Valu_ _ ’\Iax

-___10 =X

T _-'Iﬁéﬂle rﬁo'hc'y : e : St 18 greater than X

e 'At-thc-moncy R S . '-St equals X
Out-of- the-money - Sl is Iess than X

SX
SR LI

“Put Option Payoﬂ's :

" "Option Position . Descriptions . =




BASICS OF DERIVATIVE PRICING ANDVALUATION

- Meoneyness and Exercise Vahie of 4 Put Optien.

Current Market Price (8)

Intrinsic Value Max

“Monegneds ™ yersus Exereise Price () 16, X - S0
In-the-money . Sislessthan X x-S,
At-the-money S, equals X 0
Out-of-the-money S, is greater than X ’ 0

Fiduciary Call and Protective Puf Payoffs

o 2 Sééﬁrity T T Value if Sp> X Value Sy < X
Call option D § Zero
Zero coupon bond X X
Fiduciary call payoff St X
Put option Zero X-8;
Stock St St
Protective put payoff St X

Put-Call Parity

Combining Portfolios to Make Synthetic Securities

Consisting
Strategy  of Value Equals Strategy Consisting of Value
fduciary  long call + X = Protective put l'ong'pu{ + long Po+ S
call longbond S0t T underlying asset '
{1+Rg) _
long call  long call co = Synthetic call long put + long
underlying asset Po+So————F
+ short bond (1+Rp)
long put  long put Po =  Synthetic put lonig call + short _ X
: underlying asset Co —Sgt————F
o et B +longbond  U*Re)
long long. .. . S .= Synthetic long call + long X
underlying underlying . : underlying bond + shortput  €o + m ~Po
asset asset _ asset o _ . F
long bond long bond X = Synthetic. . long pue + long Po+ Sg—<¢p
o AT bond underlying asset
(+Rp)" + short call
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-+ BASICS OF DERIATIVE PRICING AND VALUATION

' Lowest Prices of American Calls and Puts -




 BASICS OF DERIVATIVE PRICING ANDVALUATION

Summary of Options Strategies

Call Put -
Value at expiration = Cy Value at expiration'= Py
Holder PrOﬁ.t: H = CT — CU Proﬁ.t:_H'z PT = PD
Maximum profit = o= Maximum profit=X~Pp | -
Maximum loss = Maximum 1685 = Py - :
Breakeven: S¢* =X + C; | Bréakeven: St¥ =X <Py
Cp=max(0,5; - X) Pr = max(0,X = Sy} -
Value at expiration = ~Cy | Value at expiration = -Pp
. Profit: [l =-Cy -Gy Profit: [ ==Pj =Py = .
Writer Maximumn profit = C Maximum profit=P; |~
Maximum loss = o Maximum loss = X — P,
Breakeven: S;* =X + C; | Breakeven: S1* =X - Py
Where:

Co, Cr = price of the call option at time 0 and time T
Py, Py = price of the put option at time 0 and time T

X = exercise price

Sq, St = price of the underlying at time O and time T
Vo, V4 = value of the position at time 0 and time T

I1 = profit from the transaction: Vo — V,

T = risk-free rate

Covered Call

Value at expiration: Vi = 8¢ — max(0,Sy - X)

Profit: =V -5, + Cy
Maximum profit=X - Sy + C,
Maximum loss = 8 — C
Breakeven: 8% = 8§, —-C

Protective Put

Value at expiration: Vy = 87+ max(0,X = S¢)

Profit; IT= VT — SD - PO
Maximum profit = oo
Maximum loss = 84+ Py — X
Breakeven: St* =53+ Py
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INTRODUCTION TO ALTERNATIVE INVESTMENTS

Hedge Fund Fee Structure

When quoted as 2 and 20, 1 and 10, etc., the first number is the percent management

fee and the second number is the percent performance fee. Where management fees and
performance fees are calculated independently, it means that management fees are éharged
against AUM gross of fees and performance fees are charged against profit calculated net
of fees.

Hedge Fund Management Fee

AUM, | = beginning assets under management {end of last period)
FM = percent management fee

Note that hedge funds may apply a management fee to ending AUM, but this is not as
common because performance fees already realize a share of investor profits during the
period.

Hedge Fund Performanee Fee

In general, performance fees equal a percentage fee multiplied by investor profit. Profit
may be described as gross of fees (i.e., independent of management fees) or net of fees.

A performance fee may be subject to a high-water mark baséd on the highest end-of-
period AUM value (to avoid additional fees against a profit that only improves an investor
position to a previous high water mark):

Where

AUM, = ending assets under management
HWM = high-water mark

Fp = percent performance fee

Note that an investor usually must make a profit before performance fees are applied.
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T INTRODUCTIONTO AITERNATIVE INVESTHENTS

fee retirns for this:mea







