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# 1%  Quantitative Methods |

» Interest Rates: Interpretation » Interest Rates: Interpretation

v Interest Rates can be interpreted as v Interest Rates can be interpreted as Required rate of return,

Discount rate, Opportunity cost

» Decompose Required Rate of Return » Decompose Required Rate of Return

v Calculate Nominal risk-free rate = Real risk-free rate + v Calculate Nominal risk-free rate = Real risk-free rate +

(O expected inflation rate / O actual inflation rate) ( W expected inflation rate /0 actual inflation rate)

v Required interest rate on a security = + v Required interest rate on a security = Nominal risk-free rate +
+ + default risk premium + liquidity risk premium + maturity
risk premium
» EAR e —————————

v Calculate EAR = » EAR

v When the compounding frequency gets larger, the EAR

v Calculate EAR = (1 + periodic rate)"-1
v When the compounding frequency gets larger, the EAR

will be ( W greater /[ lesser); the ( M greater / [ lesser) the
difference between EAR and the stated rate

will be (O greater / O lesser); the (O greater / O lesser) the
difference between EAR and the stated rate
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» IRR (Internal Rate of Return) » IRR (Internal Rate of Return)

v When NPV =__, the discount rate is internal rate of return
v IRR method assumes the project’s cash flows will be

v When NPV =0, the discount rate is internal rate of return
v IRR method assumes the project’s cash flows will be

reinvested at reinvested at /RR

> IRR and NPV » IRR and NPV

v The IRR and NPV rules give the same accept or reject v The IRR and NPV rules give the same accept or reject

decision when projects are (O independent / ) mutually decision when projects are ( W independent /] mutually
exclusive)
v When projects are mutually exclusive, the IRR and NPV
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v When projects are mutually exclusive, the IRR and NPV

® The size or scale of projects differs

e Or projects’ cash flows differs
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Project Decision Rule

: » Project Decision Rule Under Single Project Case

v NPV method: Accept the project if (O NPV >0 /0 NPV <0)
v IRR method: Accept the project if (O /RR >r /0 IRR <r)

» Project Decision Rule Under Single Project Case

v/ NPV method: Accept the project if (W NPV > 0/ NPV <0)
v IRR method: Accept the project if (W /RR > r/[]IRR <r)

» Project Decision Rule Under Two Projects Case » Project Decision Rule Under Two Projects Case

v When two projects are both independent
® NPV method: Accept the project if (D NPV >0/ NPV <0)
® [RR method: Accept the project if (D /RR>r /0O IRR <r)

v When two projects are both independent
® NPV method: Accept the project if (® NPV >0/ NPV <0) ,
e IRR method: Accept the project if (M /RR > r/[1IRR <7) |
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® NPV method: Select the project with (O higher NPV /
[0 lower NPV) than the other :
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® NPV method: Select the project with ( ™ higher NPV /
7 lower NPV') than the other

[0 lower IRR) than the other
e When NPV and IRR methods conflict with each other,
we should use (OO NPV rule / O IRR rule)

[1 lower IRR) than the other
® When NPV and IRR methods conflict with each other,
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' » Types of Money Market Yields
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» Types of Money Market Yields

v The HPY is the (O actual return / [J expected return)

v The EAY equals to the annualized HPY, assuming a
(O 365-day / 0 360-day) year

v Calculate EAY =

v The ry,, is the annualized yield that assuming a ( O 360-day /
0 365-day) year and (O does / O dose not) consider the com-

v The HPY is the ( @ actual return /[ expected return)
v The EAY equals to the annualized HPY, assuming a
(M 365-day /[ 360-day) year

v Calculate EAY=(1+ HPY )**"-1

At B - v The ry,, is the annualized yield that assuming a ( ® 360-day /
poundiag mlucace. Lalcials Tye™ [7 365-day) year and ([J does / M dose not) consider the com-
3
pounding influence. Calculate ry,,, = HPY x o
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v Calculate 1 + FAR =

v Calculate ry), =

F t

3

v Calculate 1 + EAR=(1 + ny )
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STATISTICAL CONCEPTS AND MARKET RETURN



» Types of Measurement Scales

v Types of Measurement Scales can be arranged according to
the strength of the measurement level as

(the weakest level of measurement), :

» Frequency Distribution

v is the absolute frequency of each interval

divided by the total number of observations
v is a tabular display of data summarized

into a relatively small number of intervals
v cumulates the relative frequencies as we

move from the first to the last interval
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» Types of Measurement Scales

v Types of Measurement Scales can be arranged according to
the strength of the measurement level as Nominal scales (the
weakest level of measurement), Ordinal scales, Interval

scales, Ratio scales

» Frequency Distribution

v The relative frequency is the absolute frequency of each

interval divided by the total number of observations
v A frequency distribution is a tabular display of data sum-

marized into a relatively small number of intervals
v Cumulative frequency cumulates the relative frequencies as

we move from the first to the last interval
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Measures of Central Tendency
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» Types of Means

v Harmonic mean (0 < / 0 =) geometric mean ([ = /
O < ) arithmetic mean

» Appropriate Measure

v If we get the previous years of return results, we should
choose (O the arithmetic mean /O the geometric mean) to
estimate the next year’s returns

v We should choose ( [J the arithmetic mean / O the geometric
mean) to calculate the past performance of an investment

» Types of Means

v Harmonic mean (@ < /] = ) geometric mean (L] = /W < )
arithmetic mean

» Appropriate Measure

v If we get the previous years of return results, we should
choose ( M the arithmetic mean /] the geometric mean) to
estimate the next year’s returns

v We should choose ( [J the arithmetic mean /M the geometric

mean) to calculate the past performance of an investment

1
I
|
I
I
I
I
I
|
I
!
I
i
!
|
I
I
I
I
I
I
|
I
|
|
i
1
|
i
|
I
I
|
I
|
I
I
|



I
I
1
I
|
I
I
!
I
I
|
I
|
|
1
|
|
I
1
I
!
1
|
|
|
|
I
I
|
|
I
|
I
|
|
I

: » Quantiles

v Calculate quantiles: Ly = , Ly is the position

» Range
v Range =
v Disadvantage of range is that range can’t tell us

» Chebyshev’s Inequality

v For distribution with finite variance, the proportion of the
observations within £ standard deviations of the arithmetic
mean is at least , where £ is any constant

v Chebyshev’s Inequality applies (O Z distribution /COT
distribution / (I regardless of the shape of the distribution)

» Coefficient of Variation

+ Calculate Coefficient of Variation (CV) =

» The Sharp Ratio

v The sharp ratio measures of per unit of risk
v Calculate Sharp Ratio =

1%  Quantitative Methods :

» Quantiles

v Calculate quantiles: Ly = (n + 1) y /100, Ly is the position

> Range

v Range = Maximum value — minimum value

v Disadvantage of range is that range can’t tell us how rhe

data are distributed

» Chebyshev’s Inequality

v For distribution with finite variance, the proportion of the
observations within % standard deviations of the arithmetic
mean is at least 1 — 1/k°, where k is any constant greater than |

v Chebyshev’s Inequality applies (7 Z distribution /(0 T
distribution /B regardless of the shape of the distribution)

» Coefficient of Variation

v Calculate Coefficient of Variation (CV) = \T % 100%

» The Sharp Ratio
v The sharp ratio measures excess return of per unit of risk

v Calculate Sharp Ratio = R, — &




