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5. TIME VALUE
OF MONEY

a. Interest rate,
considered as

Required rate of return

Discount rate

Opportunity cost

b. Interest rate
=

c,d. EAR

e. CF
calculations

FV=

PV=

Annuity

Ordinary
Annuity

Annuity
Due

PV of a
Perpetuity

Uneven CF

f1. Time index

f2. Loan
payment
and
Amortization

Find PMT

Find N

Find I/Y

Amortization table

f3. Other
applications

Rate of compound growth

Number of periods for specific growth

Funding a future obligation

f4. Connection between
PV, FV & series of CF



6. DISCOUNTED
CASH FLOW

APPLICATIONS

a,b. Calculate,
Interpret,
Decision rule

NPV

IRR
Problems

Conflict with
NPV due to

# Initial costs

# timing

c. HPR

d. Portfolio
rate of return

Money
Weighted

IRR
More appropriate if manager has
complete control over cash in/out

Time
weighted

Compound growth

Geometric mean
Not affected by cash in/out
Preferred method

e. Yields of T­bills

Bank discount yield

Holding period yield

Effective annual yield

Money market yield

f1. Convert among these yields

f2. Bond equivalent yield



a.

Statistical
methods

Descriptive statistics

Inferential statistics

Population vs.
Sample

Types of
measurement
scales

Nominal scales

Ordinal scales

Interval scales

Ratio scales

b.

Parameter vs.
Sample statistic

Frequency
distribution

Definition

Construction of a
frequency distribution 7 steps

c.

Absolute frequency

Relative frequency

Cumulative absolute frequency

Cumulative relative frequency

d.
Histogram

Frequency polygon

e.
Measures
of central
tendency

Mean

Population mean vs. Sample mean

Arithmetic mean

Weighted mean
(portfolio return)

Geometric mean
(compound growth)

l. Use of arithmetic or geometric mean
when determining investment returns

Harmonic mean
(cost of shares)

Harmonic < geometric < arithmetic

Median
Odd number of observations

Even number of observations

Mode

No mode

Unimodal, bimodal, trimodal

Model interval

f. Quantile

Quartiles (4)

Quintile (5)

Decile (10)

Percentile (100) Ly=(n+1)*y/100

g. Dispersion
(measure of risk)

Range

MAD

Variance &
Standard deviation

Population

Sample (use n­1)

h. Chebyshev's
inequality

1­1/(k^2)

i. Relative
dispersion

CV (Coefficient of Variation) = StdDev / Average

Sharpe Ratio / Reward­to­Variability ratio =Excess return/ StdDev

j. Shape of
distribution

Symmetrical mean=median=mode

Nonsymmetrical (Skewness)
(b/c of outliers)

Calculate: Sample skewness =

Types

Positively skewed (Sk>0) mode<median<mean

Negatively skewed (Sk<0) ­­> more risk mean<median<mode

k. Kurtosis

Calculate
Sample kurtosis =

Excess kurtosis = sample kurtosis ­ 3

Compared with
normal distribution

Leptokurtic: more peaked, fatter tails (excess kurtosis > 0) ­­> more risk

Platykurtic: less peaked (excess kurtosis < 0)

Mesokurtic: identical (excess kurtosis = 0)



8. PROBABILITY
CONCEPTS

a.

Random variable
Outcome
Event

Mutually exclusive events
Exhaustive events

b.

2 defining properties
of probability 0<=P(E)<=1

sum of all P(E) =1, if set of events is mutually exclusive & exhaustive

Determine
probabilities

Empirical past data

Priori formal reasoning and inspection process

Subjective personal judgment

c. Odds for vs. odds against the event

d.
Unconditional probabilities
Conditional probabilities

e. Probability rules

Multiplication rule
Addition rule
Total probability rule

f. Calculate

Joint Probability
Of 2 events
Of any number of
independent events

Probability of at least
one event will occur

g. Dependent events
vs.
Independent events

h. Total probability rule

i. Use of conditional expectation in investment applications

j. Tree diagram

k. Covariance and Correlation (­1 to 1)

l. Portfolio

Expected return
Variance and
standard deviation

m. Calculate covariance given
a joint probability function

n. Bayes' formula

o. Counting methods
Labeling

Factorial
Combination
Permutation

Floating
c



9. COMMON
PROBABILITY

DISTRIBUTIONS

a,b.

Probability distribution

Random variables Discrete
Continuous

Discrete distribution vs.
continuous distribution

c,d. Functions

Probability function p(x) for discrete variable

PDF­ Probability density function f(x)

CDF­ Cumulative distribution  function F(x)=P(X<=x)

e,f,g. Discrete
random variables

Discrete uniform

Binomial

h. Tracking error

i. Continuous uniform distribution

j. Normal distribution

Normal distribution
Univariate  distribution  vs.
Multivariate distribution (the role of correlation)

k.  Confidence  intervals
(for normal distribution)

1 ­­> 68%

1.65 ­­> 90%

1.96 or 2 ­­> 95%

2.575 ­­> 99%

l. Standard normal distribution
and standardize

z=

m. Roy's safety­first criterion

Shortfall risk = Probability that (return < threshold)

SFRatio =

Compare to Sharpe

n. Lognormal distribution

o. Compounded rate of return

Discretely compounded

Continuously compounded
EAR=
From S:
HPR=

p. Simulation
Monte Carlo simulation

Historical simulation



10. SAMPLING &
ESTIMATION

a. Sampling
concepts

Simple random sampling

Sampling error

Sampling distribution

b. Sampling
methods

Simple random sampling

Stratified random sampling

c. Set of data
Time­ series

Cross­ sectional

d. Central limit theorem
n>=30

e. Standard error of the sample mean

f,h. Estimate a
population parameter

Point estimation

Confidence interval estimation

g. Desirable properties
of an estimator

Unbiased

Efficient

Consistent

i. Student's
t­distribution

Used when
Small samples (n<30),
unknown variance

Normal (or approximately
normal) distribution

Properties

Symmetrical

Degrees of freedom df=n­1
Less peaked, fatter tails than normal

Higher n ­­> approach z

j. Calculate
confidence
interval

Non­Normal AND n<30 Not available

Other situations Known variance      ­­> z test

Unknown variance   ­­> t test if n >=30 ­­> t approach z ­­> both are ok

k. Selection of sample size

Sample size n
(larger is better), but

Possible mistake: Observations from a
different population may be included
Higher Cost

Bias

Data mining bias

Sample selection bias
Survivorship bias

Look­ahead bias
Time­period bias



11. HYPOTHESIS
TESTING

a.

Hypothesis

Statement about
population parameter

Null hypothesis
Alternative hypothesis

One­tailed and two­tailed
tests of hypotheses

Hypothesis
testing steps

1. State the hypothesis

2. Identify the test statistic
& probability distribution b. Test

statistic

=

May follow t, z,Chi­square, F distribution

3. Specifying
significance level b. Significance level

and critical value

4. State
decision rule

c. Decision rule
Reject ...

5. Collect data and
calculate test statistic
6. Make statistical
decision

d. Distinguish
Statistical result

Economically meaningful result

7. Make economic/investment decision

b. Errors

Type I (alpha) reject null when it's true

Type II (beta) do not reject null when it's false

c. The power of a test
=1­beta

c. The relation between confidence
intervals and hypothesis tests

e. How to use p­value

Test
means

f. Mean of a normally
distributed population with

known variance
unknown variance

g. The equality of means of 2 normally distributed
populations, based on  independent random samples with

equal assumed variances
unequal assumed variances

h. The mean difference of 2 normally distributed
populations (paired comparisons test)

i. Test variance

Single population Chi­square test

Two independent
populations F­test

j.
Parametric test

Nonparametric test



12. TECHNICAL
ANALYSIS

Overview: 3 views

Fundamentalists

Technicians

EMH advocates

a. Technical analysis

Principles

Applications

Assumptions

b. Charts

Line chart

Bar chart

Candlestick chart

Point & figure chart

Scale

Time intervals

Relative strength analysis

c. Trends

Trend

Support & Resistance lines

Change in polarity

d. Chart
patterns

Reversal
patterns

Head & shoulders
Inverse head & shoulders
Double tops & bottoms

Continuation
patterns

Triangles

Rectangle
Flags & Pennants

e. Common
TA indicators

Price­based
Moving average

Bollinger bands

Momentum
oscillators

Momentum or Rate of Change oscillator

Relative strength index

Stochastic oscillator

Moving average convergence/ divergence oscillator

Sentiment
indicators

Opinion polls

Calculated
statistical indices

Put/Call ratio

CBOE Volatility Index

Flow of funds
indicators

Arms index

Margin debt

Mutual fund cash position

New equity issuance

Secondary offerings

f. Cycles

Kondratieff Wave

18­year cycle

Decennial pattern

Presidential cycle

g. Elliott Wave
Theory

Elliott Wave Theory

Fibonacci numbers

h. Intermarket
analysis

Floating
Topic


	Cover SS02 03
	02. CFA1 (2011) Quantitative.pdf
	05. TIME VALUE OF MONEY
	06. DISCOUNTED CF APPLICATIONS
	07. STATISTICAL CONCEPT & MARKET RETURNS
	08. PROBABILITY CONCEPTS
	09. COMMON PROBABILITY DISTRIBUTIONS
	10. SAMPLING & ESTIMATION
	11. HYPOTHESIS TESTING
	12. TECHNICAL ANALYSIS


