2 CFA, Level I

Contents
1 Volume 1: Ethics and Quantitative Methods..........cocovvvveiiinnn 7
1.1 Study Session 2: Quantitative Methods, Basic Concepts.............. 7
1.1.1 Reading 5: The Time Value of Money........c.covvvviiiiiiiinninnnnns 7
1.1.1.1 Interest Rates......ccvvviiiiiiii 7
1.1.1.2 Future Value of Cash FIOWS........ccoiiiiiiiiiiiiiieceee 8
1.1.1.2.1 Future value of a single cash flow...................... 8
1.1.1.2.2 Future value of series of cash flows.................. 12
1.1.1.3 Present Value of Cash FIOWS .......c.cciiiiiiiiiiiiiiienens 13
1.1.1.4 Solving for different parameters.........cccovvviiiiiiiiinnnns 15
1.1.2 Reading 6: Discounted Cash Flow Applications................... 17
1.1.2.1 Net Present Value........ccoooiiiiiiiiiiii e 17
1.1.2.2 Internal rate of return .....cocviiiiiiii 18
1.1.2.3 Portfolio Return Measurements.........ccovivviiiiiiieniinnnns 19
1.1.2.3.1 Holding period return..........cooviieiiiiiiiiiiiinenns 19
1.1.2.3.2 Weighted Rates of Return ...........cooviviiiniinnnn. 19
1.1.2.4 Money Market Yields......ccooviiiiiiiiiii e 20
1.1.4 Reading 7: Statistical Concepts and Market Returns .......... 23
) I A @0 ¢ U= o (= 23
1.1.4.2 Frequency Distributions..........oovviiiiiiiiiiiiiii e 25
1.1.4.3 Graphic Presentation........ccocoiiiiiiiiiiiiiiicciicc i 26
1.1.4.3.1 HiStOgraml...ocuiiiiiiiiii s s e e ns 26
1.1.4.3.2 Frequency Polygon........cooeviiiiiiiiiiiiiiiiinens 27
1.1.4.4 Measures of Central Tendency........cocevviiiiiiiiiiiniinnnns 27
1.1.4.4.1 Arithmetic Mean.........cooviiiii i 27
1.1.4.4.2 Median.....ooviiiiiiiiiiinni e 27
1.1.4.4.3 MOdE. ..ttt 29
1.1.4.4.4 Quartiles, Quintiles, Deciles, and Percentiles...... 29
1.1.4.4.5 Geometric Mean.......covvviiiiiiiiiiiiiii s 30
1.1.4.4.6 HarmoniC Mean.......ccviiuiiieiiiiiie i niaeeaaans 31
1.1.4.5 Measures Of DiSPersion........cocevivvriiiiieiieiiiiiienieeanns 32
B R 2= T = 32

www.financial-exam.com www.lambert-shop.net



1.1.4.5.2 Mean Absolute Deviation..........cccovviviiiiiinnnnn. 32
1.1.4.5.3 Population Variance and Standard Deviation...... 33
1.1.4.5.4 Sample Variance, Sample Standard Deviation ...34
1.1.4.5.5 Chebyshev s Inequality........c.coviriiiininiininnnnns 34
1.1.4.5.6 Coefficient of Variation............cccviiiiiiiiinnnnn. 35
1.1.4.5.7 Sharpe Ratio.....ccocviiiiiiiiici e 35
1.1.4.6 Symmetry and SKewness.........ccoovviiiiiiiiiiiiii s 36

3 A (0 1 0 =] 1= T 39
1.1.5 Reading 8: Probability Concepts......ccovviviiiiiiiiiiiiiiiiiins 40
1.1.5.1 Probability....ccoviiiiiii 40
1.1.5. 2 Parameters. . i e 45
1.1.5.2.1 Expected Value ......ccoiiiiiiiiiiiiiiiciccii 45
1.1.5.2.2 VarianCe. ..ot i e 46
1.1.5.3 TOPICS +eutitieieie ettt ettt et e s e eaas 47
1.1.5.3.1 Bayes’ FOrmula......c.cvviriiiiniiiiiniiiiieniinenens 47
1.1.5.3.2 Principles of Counting........c.cooviiiiiiiii i 48
1.1.5.3.2.1 nfacorial.....cccoiiiiiiiii 48
1.1.5.3.2.2 Multinomial Formula..........cooeoviiiiivininnenn 49
1.1.5.3.2.3 Combination Formula ..........cccoviiivvviinnnen. 49
1.1.5.3.2.4 Permutation Formula.........c.ccooiiiiiininnen. 50

1.2 Study Session 3: Quantitative Methods, Application.................. 51
1.2.1 Reading 9: Common Probability Distributions.................... 51
1.2.1.1 Discrete Random Variables.........ccoooiiiiiiiiiiiiiiiiiinnn, 52
1.2.1.1.1 Discrete Uniform Distribution..................cconeee. 53
1.2.1.1.2 Binomial Distribution...........ccocoviiiiiiiiiiiinenns 53
1.2.1.2 Continuous Random Variables............ccovviviiiiiiiiinnnnnns 56
1.2.1.2.1 Continuous Uniform Distribution....................... 56
1.2.1.2.2 Normal Distribution.........ccciiiiiiiiiiiie i 57
1.2.1.2.3 Lognormal Distribution............ccoviiiiiiiinnnnnnn. 62
1.2.1.3 Monte Carlo Simulation.........ccoeviiiiiiiiiiiii s 63
1.2.2 Reading 10: Sampling and Estimation.................cvvvvnenn. 65
1.2.2.1 SampPling. ..o 65

www.financial-exam.com www.lambert-shop.net



4 CFA, Level I

1.2.2.1.1 Simple Random Sampling .........ccoeviieiiiiinnnnns 65
1.2.2.1.2 Stratified Random Sampling ...........cooevviiinn.. 65
1.2.2.1.3 Time-Series and Cross-Sectional Data............... 66
1.2.2.1.4 BlaSSES. . uiiiiiii i 66
1.2.2.1.4.1 Data-Mining Bias.........ccovviiiiiiiiiiiiaenns 66
1.2.2.1.4.2 Sample Selection Bias.........ccocvvviiiviinen. 67
1.2.2.1.4.3 Survivorship Bias........cccvoeiiiiiiiiiiiic e, 67
1.2.2.1.4.4 Look-Ahead Bias ......ccceviviiiiiiiiiiiiiennenns 67
1.2.2.1.4.5 Time-Period Bias........cccvvviiiiiiiiiiiiiiennens 67
1.2.2.2 Central Limit Theorem.......coooviiiiiiiii e 67
1.2.2.3 EStimation.....ccoiiiiii e 68
1.2.2.3.1 Point Estimation..........ccoooiiiiiiiiii e 69
1.2.2.3.2 Interval Estimation..........cccooviiiiiiiiii e 69
1.2.3 Reading 11: Hypothesis Testing.......cccovviiiiiiiiiiiiiiiieines 72
1.2.3.1 Algorithm. ..o 72
1.2.3.1.1 Stating the hypotheses...........ccociiiiiiiiiiiiinns 73
1.2.3.1.2 Test statistiC......cocvviiiiiiiiii e 74
1.2.3.1.3 Probability distribution of test statistic.............. 74
1.2.3.1.4 Specifying significance level............cocvviivenn 74
1.2.3.1.5 Critical value.........coooiiiiiiii e 75
1.2.3.1.6 Statistical decision.........ccooviiiiiiiiii e 75
1.2.3.2 ElTOrS . ittt e 75
1.2.3.2. 1 TYPE I ErrOr. ettt e e 76
1.2.3.2.2 TYPe II ErTOr. it ee s 76
1.2.3.3 Tests concerning the mean.......ccveviiiiiiiiciiic e 76
1.2.3.3.1 Tests concerning a single mean....................... 77
1.2.3.3.2 Tests concerning differences between means..... 78
1.2.3.3.3 Tests concerning mean differences................... 80
1.2.3.4 Tests concerning VarianCe......uuieriiiiiiiines e iiiiiinnneens 81
1.2.3.4.1 Tests concerning a single variance................... 81

www.financial-exam.com www.lambert-shop.net



5

1.2.3.4.2 Tests concerning the equality of two variances...82

1.2.3.5 Nonparametric inference.......ccoovviviiiiiiiiiiiiiie e 83
1.2.3.5.1 OVeIVIBW . ettt e e e e e nannnes 83
1.2.3.5.2 Spearman Rank Correlation Coefficient............. 83

1.2.4 Reading 12: Technical Analysis.......ccoeviiiiiiiiiiiiiiiiiee s 84

1.2.4.1 Underlying ASSUMPLIONS......oiiiiiiiiiiiiiiin i iereeeas 84

1.2.4.2 AdVantages ....ooviiiiiiiiii e 84

1.2.4.3 Challenges. ...cuiiiiii i e 85

1.2.4.4 Technical Trading Rules........c.cooeiiiiiiiiiii e 86
1.2.4.4.1 Contrary Opinion RuUlesS.........ccovviiiiiiiiiiiiiennenns 86
1.2.4.4.2 Following the smart money...........cccooviiiieinnnns 86
1.2.4.4.3 Momentum indicators.........coooeviiiiiiiiiinnnns 86
1.2.4.4.4 Stock price and volume techniques................... 86

www.financial-exam.com www.lambert-shop.net
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1 Volume 1: Ethics and Quantitative Me-
thods

1.1 Study Session 2: Quantitative Methods, Basic
Concepts

1.1.1 Reading 5: The Time Value of Money

1.1.1.1 Interest Rates

LOS 5a.

Interpret interest rates as required rate of return, discount rate or op-
purtunity cost.

The interest rate r is the required rate of return. We often call it the dis-
count rate or the opportunity cost.

Why do we call it opportunity cost? If you could earn r percent when
putting money on your bank account but you do not do it, then you do
not earn r percent. Therefore, it is the cost of the alternative forgone (=
opportunity).

LOS 5b.
Explain an interest rate as the sum of a real risk-free rate, expected in-

flation, and premiums that compensate investors for distinct types

of risk.
We have
Interest Rate = Real-risk-free interest rate + Inflation premium +
Default risk premium + Liquidity premium + Maturity
premium

= Nominal risk-free interest rate + Default risk premium
+ Liquidity premium + Maturity premium
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The real risk-free interest rate is a single-period interest rate, if the
security is totally risk-free and no inflation is expected. Inflation premi-
um compensates the investor for expected inflation. If inflation reduces
the investor’s purchasing power, he wants to get a compensation, the
inflation premium.

KEEP IN MIND:

Nominal risk-free rate = Real-risk-free interest rate + inflation premi-
um.

The default risk premium is a compensation for the possibility that the
borrower does not pay the contracted amount at the contracted time.

1.1.1.2 Future Value of Cash Flows

LOS 5e.

Calculate and interpret the future value (FV) and present value (PV) of
a single sum of money, an oridinary annuity, an annuity due, a per-
petuity (PV only), and a series of unequal cash flows.

We differentiate between

e future value of a single cash flow, and
e future value of series of cash flows.

1.1.1.2.1 Future value of a single cash flow

LAMBERT-RULE:

Question: What would you prefer? Getting an amount of € 100 today
or € 105 in one year?

Answer: it depends on the interest rate!

If your bank offers you an interest rate of r = 6 percent, you should ask
for € 100 today, put them on your bank account and have € 106 in one
year.

If your bank offers you an interest rate of only r 4 percent, then you
should ask for € 105 in one year, because € 100 today, put on your bank
account, would pay only € 104 in one year.
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[KEEP IN MIND:

Therefore, the task of an interest rate is to make current and future
currency amounts equivalent based on their time value.

If an amount of money, say PV, is compounded at an interest rate r, we
get an amount of FV; after one period, namely

FV: = PV:(1 + r), and
FVn = PV-(1 + )" after N periods.

So the future value equals the present value times the future value fac-
tor (1 + ).

Example 1:

Tom B., living in Paris, France, puts € 1,000 on his bank account. He
gets 3 percent per year, compounded annually. How much money
can he expect

a) in one year,

b) four years from now?
a) In one year, he will earn
FV: = PV:(1 +r) = 1,000:(1 + 0.03) = 1,000-1.03 = € 1,030.

b) One year later, he will have FV, = PV:(1 + r) = 1,030:(1 + 0.03) = €
1,060.90. At the end of year 3, he will have 1,060.9-1.03 = € 1,092.73,
and one year later, it is going to be € 1,125.51. The latter can also bge
computed directly via

FVa PV-(1 + r)"
1,000-(1 + 0.03)?
1,000-1.125508
€1,125.51.

LOS 5c.

Calculate and interpret the effective annual rate, given the stated an-
nual interest rate and the frequency of compounding.

If we compound with more than one compounding period per year, we
get
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FVn = PV-(1 + rs/m)™N,

This is the future value after N years, if the amount is compounded m ti-
mes a year with an annual interest rate of rs.

Example 2:

Tom 's amount of money of example 1 is compounded quarterly instead
of annually. How much money does he have after four years?

Using N =4, r = 0.03, and m = 4, we get
FVn PV-(1 + rs/m)™"

1,000:(1 + 0.03/4)**
1,000-1.126992

=€1,126.99.

KEEP IN MIND:

The amount of example 2 (€ 1,126.99) is superior to the one of exam-
ple 1 (€ 1,125.51), because we compound more often.

Example 3:

Tom s amount of money of example 1 is compounded monthly and dai-
ly. Compute the future value after four years.

a) Using m = 12, we get

FV,4 PV-(1 + rs/m)™N

1,000-(1 + 0.03/12)**
1,000- 1.127328
€1,127.33.

b) Now we have m = 360, we calculate
FV, PV:(1 + rs/m)™"

1,000:(1 + 0.03/360)%*°*
1,000- 1.127491
€1,127.49.
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[KEEP IN MIND:

The future value does not rise infinitely, if we raise the number m from
1 to 4, 12, 360, and so on. If will not raise above the future value
that arises from continuous compounding.

If compounded continuously, we get
FVy = PV-e™N,
Example 4:

Tom s amount of example 1 is compounded continuously. Compute the
future value in year 4.

We compute

FV.4 = PV.e™N
1,000-e%%+
1,000:1.1274969
1,127.50.

LOS 5c.

Calculate and interpret the effective annual rate, given the stated an-
nual interest rate and the frequency of compounding.

We have to deal with stated and effective rates now in order to fully un-
derstand LOS 5c. If the annual interest rate r is stated, we do not direct-
ly see the interest rate that matters in case of compounding m times du-
ring the year. Therefore, we have to calculate
e the periodic interest rate, and, after that,
e the effective annual rate EAR

¢ with discrete compounding and

¢ with continuous compounding.

The periodic interest rate is computed as r/m, the effective annual
rate as

EAR = (1 + r/m)™ - 1, in the case of discrete compounding, and

EAR = e™ - 1 in the case of continuous compounding.
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