
Means Variance & Std. 

Deviation

Geometric mean: Calculating

investment returns over multiple

period or to measure compound
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period or to measure compound

growth rates

RG = [(1+R1)*..*(I+RN)]1/N-1
Sample variance 

Standard deviation: 
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Q. ABC was inc. on Jan 1, 2004. Its expected 

annual default rate of 10%. Assume  a 

constant quarterly default rate. What is the 

probability that ABC will not have defaulted 

by April 1, 2004?

Ans. P(No Default Year) = P(No def all 

Quarters)

= (1-PDQ1)*(1-PDQ2)*(1-PDQ3) * (1-PDQ4)

PDQ1=PDQ2=PDQ3=PDQ4=PDQ

P(No Def Year) = (1-PDQ)4

P(No Def Quarter) = (0.9)4 = 97.4%

Harmonic mean = ∑
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Variance=sor  σ

Calculate the standard deviation of following 

data set:

Data Set A: 10,20,30,40,50

Data Set B: 10,20,70,120,130



Q. Amit has invested $300 in Security A, which has a mean return of 15% and standard deviation of 
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Expected Return / 

Std. Deviation
Correlation & Covariance

Correlation = Corr(Ri, Rj) = Cov(Ri, Rj) / σ(Ri)*σ(Rj)

Expected return, Variance of 2-stock portfolio:

E(Rp) = wAE(RA) + wBE(RB)

VaR(Rp) =wA
2σ2(RA)+ wB

2σ2(RB) +2wA wBσ(RA) σ(RB)ρ(RA,, RB)

Expected Return E(X)=P(x1)x1+P(x2)x2+…….+P(xn)xn

Probabilistic variance: σ2(x)=

=P(x1)[x1-E(X)]2+P(x2)[x2-E(X)]2+…….+P(xn)[xn-E(X)]2

∑ − 2)]()[( XExxP ii
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Q. Amit has invested $300 in Security A, which has a mean return of 15% and standard deviation of 

0.4. He has also invested $700 in security B, which has a mean return of 7% and variance of 9%. If 

the correlation between A and B is 0.4, What is his overall expectation and Standard deviation of 

portfolio?

Return = 9.4%, Std Deviation = 7.8% 

Return = 9.4%, Std Deviation = 24%

Return = 9.4%, Std Deviation = 28%

Ans. 

The correct answer is Return = 9.4%, Std Deviation = 24%

B)Cov(A, w)-2w(1 w)-(1 w 2

B

22

A

2 ++ σσ

Calculate the correlation between the following data set:

Data Set A: 10,20,30,40,50

Data Set B: 10,20,70,120,130
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Dispersion relative to mean

of a distribution; CV=σ/μ (σ is

std dev.)

Coefficient of 

Variation

Sharpe Ratio

Nominal Scale: Observations classified with no order.

e.g. Participating Cars assigned numbers from 1 to 10 in the car race

Ordinal Scale: Observations classified with a particular ranking out of defined 

set of rankings.

Measurement Scales

Measures excess return per unit of risk.

Sharpe ratio =

Roy’s safety- First ratio:

σp

fp rr −

σ
ettp rr arg

−
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Q. If the threshold return is higher than the 

risk-free rate, what will be the relationship 

b/w Roy’s safety-first ratio (SF) and Sharpe’s 

ratio? 

• Denominator (Sharpe) = Denominator (SF)

• Rtarget > Rf

• R – Rf > R - Rtarget

• Sharpe > SF

Ans. R – Rf > R - Rtarget

set of rankings.

e.g. Driver assigned a pole position according to their performance in heats

Interval Scale: Observations classified with relative ranking. It’s an ordinal scale 

with the constant difference between the scale values.

e.g. Average temperature of different circuits.

Ratio Scale: It’s an interval scale with a constant ratio of the scale values. True 

Zero point exists in the ratio scale.

e.g. Average speed of the cars during the competition.  

Which of the following type of scale is used when interest rates on Treasury 

bill is mentioned for 60 years?

A. Ordinal scale

B. Interval scale

C. Ratio scale

Ans. Ratio Scale

Expect 2 questions form Measurement Scales

Roy’s safety- First ratio:

Sharpe Ratio uses risk free rate, Roys Ratio

uses Min. hurdle rate

For both ratios, larger is better.

σ p

rr
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Definition & Properties

• Empirical probability: derived from historical data

• Priori probability: derived by formal reasoning

• Subjective probability: derived by personal judgment

Sum Rule and Bayes’ Theorem

• P(B)= P(A∩B)+ P(Ac ∩B)

= P(B│A)*P(A) + P(B│Ac)*P(Ac)

• P(A|B)=P(B│A)*P(A) / [P(B│A)*P(A) 

+P(B│Ac)*P(Ac)]
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• P(A) = no. of fav. Events / Total possible events

• 0 < P(A) <1, P(Ac)=1-P(A)

• P(AUB)=P(A)+P(B)-P(A∩B)

• If A,B Mutually exclusive:

P(AUB)=P(A)+P(B)

• P(A│B)= P(A∩B)/P(B)

• P(A∩B)=P(A│B)P(B)

•If A,B Independent:

P(A∩B)=P(A)P(B)

Q. The subsidiary will default if the parent defaults, but the

parent will not necessarily default if the subsidiary defaults.

Calculate Prob. of a subsidiary & parent both defaulting.

Parent has a PD = 0.5% subsidiary has PD of .9%

Ans. P(P∩S) = P(S/P)*P(P)

= 1*0.5%

= 0.5%


