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I. Return measures 

Name Formula Explanation 

discrete return Rt =  
𝑃𝑃𝑡𝑡 −𝑃𝑃𝑡𝑡−1
𝑃𝑃𝑡𝑡−1

= 𝑃𝑃𝑡𝑡 
𝑃𝑃𝑡𝑡−1

 − 1 

𝑅𝑅𝑡𝑡 
𝑃𝑃𝑡𝑡−1 

 
𝑃𝑃𝑡𝑡 

= return 
= price in period t-1 
(pervious period) 
= price in period t 

average return �̅�𝑟 =
𝑟𝑟1 + 𝑟𝑟2+. . . +𝑟𝑟𝑇𝑇

𝑇𝑇
=

1
𝑇𝑇
�𝑟𝑟𝑡𝑡

𝑇𝑇

𝑡𝑡=1

 

�̅�𝑟 
 
𝑟𝑟𝑡𝑡 
T 

= average return (expected 
return, mean return) 
= return in period t 
= number of periods 

geometric return 
 

�̅�𝑟𝐺𝐺 = [(1 + 𝑟𝑟1)(1 + 𝑟𝑟2). . . (1 + 𝑟𝑟𝑇𝑇)]1/𝑇𝑇 − 1 
 

𝑟𝑟𝑡𝑡 
�̅�𝑟𝐺𝐺  
T 

= return in period t 
= geometric return 
= number of periods 

logarithmic return ln(
𝑃𝑃𝑡𝑡
𝑃𝑃𝑡𝑡−1

) 𝑃𝑃𝑡𝑡 

 
= price in period t 

multi period return 
(e.g. over 3 years) 

[(1 + 𝑟𝑟1)(1 + 𝑟𝑟2)(1 + 𝑟𝑟3)] − 1 𝑟𝑟𝑡𝑡 = return in period t 

annual return 𝑅𝑅 =  √1 + 𝑅𝑅𝑇𝑇 − 1 T = number of periods 

return on equity 
net income

𝐸𝐸𝐵𝐵
  = EPS

𝐸𝐸𝐵𝐵 per share 
 

𝐸𝐸𝐵𝐵 
EPS 

 

= Book value of equity 
= Earnings per share 

expected return 𝐸𝐸[𝑟𝑟] = 𝜇𝜇 = �𝑝𝑝𝑖𝑖𝑟𝑟𝑖𝑖

𝑛𝑛

𝑖𝑖=1

 

𝜇𝜇 
n 
𝑝𝑝𝑖𝑖  
𝑟𝑟𝑖𝑖 

= expected value   
= number of scenarios 
= probability of scenario i 
= return for scenario i 

stock return 𝑟𝑟 =
(𝑃𝑃𝑇𝑇 − 𝑃𝑃0) + 𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡

𝑃𝑃𝑜𝑜
=
𝑃𝑃𝑇𝑇 − 𝑃𝑃0
𝑃𝑃0

+
𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡
𝑃𝑃0

 

𝑃𝑃𝑇𝑇  
 
 
𝑃𝑃0 

 
𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡  

= stock price at the end of 
the period 
= stock price at the 
beginning 
= dividend at the end of 
the period 
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II. Statistical essentials - Portfolio management 
 

Name Formula Explanation 

expected value 
(average) 

E(x) =  µ = �𝑥𝑥i ∗ 𝑝𝑝(𝑥𝑥i)
𝑛𝑛

𝑖𝑖=1

 

E(x) = 
µ 
𝑥𝑥i 

𝑝𝑝(𝑥𝑥i) 

= expected value 
= mean value 
= outcome i 
= probability of 
outcome i 

arithmetic mean x� =
1
𝑛𝑛

 �𝑥𝑥i

𝑛𝑛

𝑖𝑖=1

 
n 
𝑥𝑥𝑖𝑖 

= number  
= outcome i 

variance 𝑉𝑉𝑉𝑉𝑟𝑟 (𝑥𝑥) =  𝜎𝜎�2 =  �𝑝𝑝(𝑥𝑥𝐷𝐷) ∗  (𝑥𝑥𝑖𝑖 − x�)2
𝑛𝑛

𝑖𝑖=1

 𝑝𝑝(𝑥𝑥i) 
= probability of 
outcome i 

sample variance 𝑉𝑉𝑉𝑉𝑟𝑟 (𝑥𝑥) =  𝜎𝜎�2 =  
1

𝑛𝑛 − 1
�(𝑥𝑥𝑖𝑖 − x�)2
𝑛𝑛

𝑡𝑡=1

 
n 
𝑥𝑥𝑖𝑖 
x� 

= number  
= outcome i 
= arithmetic mean 

standard deviation 
(volatility)  𝜎𝜎 = �𝑉𝑉𝑉𝑉𝑟𝑟(𝑥𝑥) = �𝜎𝜎2 𝑉𝑉𝑉𝑉𝑟𝑟 = variance 

volatility timescale 𝜎𝜎 =  𝜎𝜎�  ∗  √𝑡𝑡 
t 
 

= time unit of 
sampling 

semi variance 𝜎𝜎2 =  
1
𝑛𝑛

 �(xi
negativ − x�

𝑛𝑛

𝑖𝑖=1

)2 
n 

xi
negativ 

x� 

= number 
= negative outcome 
= arithmetic mean 

covariance Cov(1,2) = �𝑝𝑝𝑖𝑖[𝑟𝑟𝑖𝑖,1 − 𝐸𝐸(𝑟𝑟1)][𝑟𝑟𝑖𝑖,2 − 𝐸𝐸(𝑟𝑟2)]
𝑛𝑛

𝑖𝑖=1

 

𝐶𝐶𝐶𝐶𝐷𝐷1,2 
 
  
𝑝𝑝𝑖𝑖  
 
𝑟𝑟𝑖𝑖,1 

 
𝑟𝑟𝑖𝑖,2 

 

= covariance between 
the return of asset 1 
and 2 
= probability of 
scenario i 
= return of asset 1 for 
scenario i 
 = return of asset 2 
for scenario i 

sample covariance 𝐶𝐶𝐶𝐶𝐷𝐷1,2  =
1

𝑛𝑛 − 1
�[𝑟𝑟𝑖𝑖,1 − 𝐸𝐸(𝑟𝑟1)][𝑟𝑟𝑖𝑖,2 − 𝐸𝐸(𝑟𝑟2)]
𝑇𝑇

𝑖𝑖=1

 

𝐶𝐶𝐶𝐶𝐷𝐷1,2 
 

N 
 

= covariance between 
asset 1 and 2 
= number of samples 
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correlation 
coefficient 

𝑝𝑝1,2 = 𝐶𝐶𝑜𝑜𝐶𝐶₁,₂
𝜎𝜎₁𝜎𝜎₂

 = 𝐶𝐶𝑜𝑜𝐶𝐶1,2
�𝑉𝑉𝑉𝑉𝑉𝑉(𝑅𝑅)1∗�𝑉𝑉𝑉𝑉𝑉𝑉(𝑅𝑅)2

 

 

 Cov 
 
 

σ₁ 
 

σ₂ 

= covariance between 
the return of asset 1 
and 2 
= standard deviation 
(volatility) of asset 1  
= standard deviation 
(volatility) of asset 2 

portfolio variance 
(2 Assets) 

𝜎𝜎𝑝𝑝2 = 𝑤𝑤12𝜎𝜎12 + 𝑤𝑤22𝜎𝜎22 + 2𝑤𝑤1𝑤𝑤2𝐶𝐶𝐶𝐶𝐷𝐷1,2 w = weight of asset i 

portfolio variance 
(3 Assets) 

σ2 =  𝑤𝑤12 ∗ σ1 
2 +  𝑤𝑤22 ∗ σ2 

2 + 𝑤𝑤32 ∗ σ3 
2  

+ 2 ∗ 𝑤𝑤1 ∗ 𝑤𝑤2 ∗ σ1 ∗ σ2 ∗ 𝑝𝑝1,2 
+ 2 ∗ 𝑤𝑤2 ∗ 𝑤𝑤3 ∗ σ2 ∗ σ3 ∗ 𝑝𝑝2,3 
+ 2 ∗ 𝑤𝑤1 ∗ 𝑤𝑤3 ∗ σ1 ∗ σ3 ∗ 𝑝𝑝1,3 

 

  

portfolio volatility 

𝜎𝜎𝑃𝑃 =  �𝑤𝑤12𝜎𝜎12 + 𝑤𝑤22𝜎𝜎22 + 2𝑤𝑤1𝑤𝑤2𝐶𝐶𝐶𝐶𝐷𝐷1,2       

or 

𝜎𝜎𝑃𝑃 = �𝑤𝑤12𝜎𝜎12 + 𝑤𝑤22𝜎𝜎22 + 2𝑤𝑤1𝑤𝑤2𝑝𝑝1,2𝜎𝜎1𝜎𝜎2 

w 
𝜎𝜎 

 
 

𝑝𝑝 

= weight of asset i 
= standard deviation 
(volatility) of Asset 1 
and 2 
= correlation 
coefficient 

portfolio volatility 
for a multi-asset-

portfolio 

σp2 = �wi
2 ∗  σi2

n

i=1

+  2�� pij ∗
j<1

wi ∗ wj ∗ σi ∗ σj

𝑛𝑛

i=1

 

 
→ �σp2   = σp 

wi 
 

wj 
 
𝜎𝜎𝑖𝑖2 
𝑝𝑝𝑖𝑖𝑖𝑖 

 
 

= weight of  
asseti in % 
= weight of 
assetj in % 
= variance of asset i 
= correlation 
coefficient 
 

portfolio variance 
(σp2) 

σp2 = �Ai
2 ∗  σi2

n

i=1

 

+ 2�� pij ∗
j<1

Ai ∗ Aj ∗ σi ∗ σj

n

i=1

 

𝐴𝐴𝑖𝑖 
𝜎𝜎𝑖𝑖2 
𝑝𝑝𝑖𝑖𝑖𝑖 

 
 

n 
σ𝑖𝑖 ,σ𝑖𝑖 

= asset i 
= variance of asset i 
= correlation 
coefficient between i 
und j 
= number of assets 
= standard deviation 

MOptimimum  

weight of asset A 
in a 2-asset 
portfolio 

 

 

𝐸𝐸 (𝑟𝑟𝐴𝐴𝐸𝐸) ∗ σ𝐵𝐵2 −  𝐸𝐸 (𝑟𝑟𝐵𝐵𝐸𝐸) ∗ 𝐶𝐶𝐶𝐶𝐷𝐷(𝑟𝑟𝐴𝐴𝐸𝐸 , 𝑟𝑟𝐵𝐵𝐸𝐸)
𝐸𝐸 (𝑟𝑟𝐴𝐴𝐸𝐸) ∗ σ𝐵𝐵2 + 𝐸𝐸 (𝑟𝑟𝐵𝐵𝐸𝐸) ∗ σ𝐴𝐴2 − [𝐸𝐸 (𝑟𝑟𝐴𝐴𝐸𝐸) + 𝐸𝐸 (𝑟𝑟𝐵𝐵𝐸𝐸)] ∗ 𝐶𝐶𝐶𝐶𝐷𝐷(𝑟𝑟𝐴𝐴𝐸𝐸 , 𝑟𝑟𝐵𝐵𝐸𝐸)

 

 
with: rAE = rA - rf 

𝜎𝜎𝑖𝑖2 
Cov 

 
rf 

= variance of asset i 
= covariance between 
the returns A, B 
= risk free return 
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minimum-variance-
approach 

𝑥𝑥𝑀𝑀𝑉𝑉𝑃𝑃(𝐴𝐴) =  
2 ∗ σ𝐵𝐵2 − 2 ∗ 𝐶𝐶𝐶𝐶𝐷𝐷(𝑟𝑟𝐴𝐴, 𝑟𝑟𝐵𝐵)

2 ∗ σ𝐴𝐴2 + 2 ∗ σ𝐵𝐵2 − 4 ∗ 𝐶𝐶𝐶𝐶𝐷𝐷(𝑟𝑟𝐴𝐴 , 𝑟𝑟𝐵𝐵)
 

 

𝑥𝑥𝑀𝑀𝑉𝑉𝑃𝑃(𝐴𝐴) =
σ𝐵𝐵2 − 𝐶𝐶𝐶𝐶𝐷𝐷(𝑟𝑟𝐴𝐴 , 𝑟𝑟𝐵𝐵)

σ𝐴𝐴2 + σ𝐵𝐵2 − 2 ∗ 𝐶𝐶𝐶𝐶𝐷𝐷(𝑟𝑟𝐴𝐴, 𝑟𝑟𝐵𝐵)
 

 
𝑥𝑥𝑀𝑀𝑉𝑉𝑃𝑃(𝐴𝐴) = 1 − 𝑥𝑥𝑀𝑀𝑉𝑉𝑃𝑃(𝐵𝐵) 

𝜎𝜎𝑖𝑖2 
𝑟𝑟𝐴𝐴 
 

Cov 
 

 

= variance of asset i 
= return of the asset 
A 
= covariance between 
the returns of asset A 
and B 

portfolio-beta 𝛽𝛽𝑃𝑃𝑜𝑜𝑉𝑉𝑡𝑡𝑃𝑃𝑜𝑜𝑃𝑃𝑖𝑖𝑜𝑜  =  �𝑥𝑥𝑝𝑝,𝑖𝑖 ∗  𝛽𝛽𝑖𝑖

𝑁𝑁

𝑖𝑖=1

 
XP,i 

 

𝛽𝛽𝑖𝑖 

= weight of asset i in 
the portfolio 
= beta of asset i 

excess return 𝑟𝑟𝑉𝑉 =  𝑟𝑟𝑃𝑃 −  𝑟𝑟𝐵𝐵  
𝑟𝑟𝑝𝑝 
𝑟𝑟𝐵𝐵 

= return Portfolio 
= return Benchmark 

market-timing 

 

𝑟𝑟𝑡𝑡𝑖𝑖𝑡𝑡𝑖𝑖𝑛𝑛𝑡𝑡 =  �(𝑥𝑥𝑝𝑝,𝑖𝑖 − 𝑥𝑥𝐵𝐵,𝑖𝑖

𝑁𝑁

𝑖𝑖=1

) ∗ 𝑟𝑟𝐵𝐵,𝑖𝑖 

XP,i 

 

XB,i 

 
rB,i 

= weight of asset i in 
the portfolio 
= weight of asset i in 
the benchmark 
= return i in the 
benchmark 

selection effect 𝑟𝑟𝑠𝑠𝑠𝑠𝑃𝑃𝑠𝑠𝑠𝑠𝑡𝑡𝑖𝑖𝑜𝑜𝑛𝑛 = �(
𝑁𝑁

𝑖𝑖=1

𝑟𝑟𝑝𝑝,𝑖𝑖 − 𝑟𝑟𝐵𝐵,𝑖𝑖) ∗  𝑥𝑥𝐵𝐵,𝑖𝑖 
rP,i = return i in the 

portfolio 

interaction effect 𝑟𝑟𝐼𝐼𝑛𝑛𝑡𝑡𝑠𝑠𝑉𝑉𝑉𝑉𝑠𝑠𝑡𝑡𝑖𝑖𝑜𝑜𝑛𝑛 = �(
𝑁𝑁

𝑖𝑖=1

𝑥𝑥𝑝𝑝,𝑖𝑖 − 𝑥𝑥𝐵𝐵,𝑖𝑖) ∗ (𝑟𝑟𝑝𝑝,𝑖𝑖 − 𝑟𝑟𝐵𝐵,𝑖𝑖) 
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III. Cost of Capital 
 

Name Formula Explanation 

WACC rE ∗
E

E + D 
+  rD ∗

D
E + D 

 

rE 
rD 
E 
D 

= return on equity 
= return on debt 
= equity 
= debt 

WACC after taxes rE ∗
E

E + D 
+  rD ∗

E
E + D 

∗ (1 − 𝑡𝑡𝑡𝑡) 
E 
D 
𝑡𝑡𝑡𝑡 

= equity 
= debt 
= marginal tax rate 

return on equity 
(M & M) WACC + (WACC − rD) ∗

D
E

 

𝑊𝑊𝐴𝐴𝐶𝐶𝐶𝐶 
 
 

rD 
D 
E 

= Weighted 
Average Cost of 
Capital 
= return on debt 
= debt 
= equity 

expected return (CAPM) 𝐸𝐸(𝑟𝑟𝑘𝑘)  =  𝐷𝐷𝑉𝑉𝑖𝑖𝑠𝑠𝑘𝑘𝑃𝑃𝑉𝑉𝑠𝑠𝑠𝑠  +  𝛽𝛽 ∗  �𝐸𝐸(𝑟𝑟𝑀𝑀)  −  𝐷𝐷𝑉𝑉𝑖𝑖𝑠𝑠𝑘𝑘𝑃𝑃𝑉𝑉𝑠𝑠𝑠𝑠�  +  𝜀𝜀𝑘𝑘 

𝐷𝐷𝑉𝑉𝑖𝑖𝑠𝑠𝑘𝑘𝑃𝑃𝑉𝑉𝑠𝑠𝑠𝑠  
𝛽𝛽 

𝐸𝐸(𝑟𝑟𝑀𝑀) 
 

𝜀𝜀𝑘𝑘 

= risk free rate 
= beta factor  
= expected return of 
the market portfolio 
= specific risk 

expected return 3-factor-
model Fama/French 

𝐸𝐸(𝑟𝑟𝑘𝑘) =  𝐷𝐷𝑉𝑉𝑖𝑖𝑠𝑠𝑘𝑘𝑃𝑃𝑉𝑉𝑠𝑠𝑠𝑠  + 𝛽𝛽𝑀𝑀 ∗  �𝐸𝐸(𝑟𝑟𝑀𝑀) −  𝐷𝐷𝑉𝑉𝑖𝑖𝑠𝑠𝑘𝑘𝑃𝑃𝑉𝑉𝑠𝑠𝑠𝑠�  +  𝛽𝛽𝑆𝑆
∗ 𝐸𝐸(𝑆𝑆𝑆𝑆𝐵𝐵) + 𝛽𝛽𝐻𝐻 ∗ 𝐸𝐸(𝐻𝐻𝑆𝑆𝐻𝐻) + 𝜀𝜀𝑘𝑘 

𝛽𝛽𝑆𝑆 
 

𝐸𝐸(𝑆𝑆𝑆𝑆𝐵𝐵) 
 
𝛽𝛽𝐻𝐻 

 
𝐸𝐸(𝐻𝐻𝑆𝑆𝐻𝐻) 

= Beta small minus 
big -effect 
= factor small 
minus big-effect 
= Beta high minus 
low-effect 
= factor high minus 
low-effect 

beta-factor CAPM 
𝛽𝛽𝑘𝑘 =

𝜎𝜎𝑘𝑘 ∗ 𝑝𝑝𝑘𝑘,𝑆𝑆

𝜎𝜎𝑆𝑆
 =  

Cov(k,M)

σM2
 

 

𝜎𝜎𝑘𝑘 
 

𝑝𝑝𝑘𝑘,𝑀𝑀 
 
 
𝜎𝜎𝑀𝑀 

 
Cov(k,M) 
𝜎𝜎𝑀𝑀2  

 

= standard deviation 
of asset k 
= correlation 
between asset k and 
the market portfolio  
= standard deviation 
market portfolio 
= covariance (k,M) 
= variance market 
portfolio 
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cost of equity (DDM-
Model) 

 
𝑟𝑟𝐸𝐸 =  𝐷𝐷𝑖𝑖𝐶𝐶1+𝑃𝑃1

𝑃𝑃0
− 1 = 𝐷𝐷𝑖𝑖𝐶𝐶1

𝑃𝑃0
+ 𝑃𝑃1−𝑃𝑃0

𝑃𝑃0
  

 

or  𝐷𝐷𝑖𝑖𝐶𝐶1
𝑃𝑃0

 + 𝑔𝑔 

P0 
P1 
 

Div1 
 

g 

stock price today 
stock price in one 
year 
dividend in one 
year 
growth rate 

 
 
IV. Corporate analysis  
 

Name Formula Explanation 

debt ratio 
𝐷𝐷

𝐷𝐷 + 𝐸𝐸
 

D 
E 

= debt 
= Equity 

equity ratio 
𝐸𝐸

𝐷𝐷 + 𝐸𝐸
 

D 
E 

= debt 
= Equity 

debt to equity ratio 
𝐷𝐷
𝐸𝐸

 
D 
E 

= debt 
= Equity 

dynamic leverage ratio 
𝑙𝑙𝐷𝐷𝑉𝑉𝑙𝑙𝐷𝐷𝑙𝑙𝐷𝐷𝑡𝑡𝐷𝐷𝑙𝑙𝑙𝑙 −  𝐶𝐶𝑉𝑉𝑙𝑙ℎ & 𝑆𝑆ℎ𝐶𝐶𝑟𝑟𝑡𝑡 𝑇𝑇𝑙𝑙𝑟𝑟𝑇𝑇 𝐼𝐼𝑛𝑛𝐷𝐷𝑙𝑙𝑙𝑙𝑡𝑡𝑇𝑇𝑙𝑙𝑛𝑛𝑡𝑡𝑙𝑙

𝐶𝐶𝑉𝑉𝑙𝑙ℎ 𝐹𝐹𝑙𝑙𝐶𝐶𝑤𝑤 𝑓𝑓𝑟𝑟𝐶𝐶𝑇𝑇 𝑂𝑂𝑝𝑝𝑙𝑙𝑟𝑟𝑉𝑉𝑡𝑡𝐷𝐷𝑛𝑛𝑔𝑔 𝐴𝐴𝐴𝐴𝑡𝑡𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡𝐷𝐷𝑙𝑙𝑙𝑙
   

interest coverage ratio 
𝐸𝐸𝐵𝐵𝐼𝐼𝑇𝑇

𝐷𝐷𝑛𝑛𝑡𝑡𝑙𝑙𝑟𝑟𝑙𝑙𝑙𝑙𝑡𝑡 𝑙𝑙𝑥𝑥𝑝𝑝𝑙𝑙𝑛𝑛𝑙𝑙𝑙𝑙𝑙𝑙
   

capital repayment ratio 
𝐸𝐸𝐵𝐵𝐼𝐼𝑇𝑇𝐷𝐷𝐴𝐴
𝐷𝐷 + 𝐸𝐸

   

ROCE 
𝐸𝐸𝐵𝐵𝐼𝐼𝑇𝑇
𝐷𝐷 + 𝐸𝐸

   

quick ratio 
𝐶𝐶𝑉𝑉𝑙𝑙ℎ + 𝐶𝐶𝐸𝐸 + 𝑆𝑆𝑆𝑆 + 𝐴𝐴𝑅𝑅 
𝐴𝐴𝑐𝑐𝑟𝑟𝑟𝑟𝑙𝑙𝑛𝑛𝑡𝑡 𝑙𝑙𝐷𝐷𝑉𝑉𝑙𝑙𝐷𝐷𝑙𝑙𝐷𝐷𝑡𝑡𝐷𝐷𝑙𝑙𝑙𝑙

 

CE 
MS 

 
AR  

 

= Cash equivalents 
= marketable 
securities 
= accounts 
receivable 

liabilities repayment 
ratio 

𝐹𝐹𝑟𝑟𝑙𝑙𝑙𝑙 𝐶𝐶𝑉𝑉𝑙𝑙ℎ𝑓𝑓𝑙𝑙𝐶𝐶𝑤𝑤
𝐷𝐷

   

gross margin 
𝐺𝐺𝑟𝑟𝐶𝐶𝑙𝑙𝑙𝑙 𝑝𝑝𝑟𝑟𝐶𝐶𝑓𝑓𝐷𝐷𝑡𝑡 𝐶𝐶𝑛𝑛 𝑙𝑙𝑉𝑉𝑙𝑙𝑙𝑙𝑙𝑙

𝑟𝑟𝑙𝑙𝐷𝐷𝑙𝑙𝑛𝑛𝑐𝑐𝑙𝑙
   

EBIT-margin 
𝐸𝐸𝐵𝐵𝐼𝐼𝑇𝑇

𝑟𝑟𝑙𝑙𝐷𝐷𝑙𝑙𝑛𝑛𝑐𝑐𝑙𝑙
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return on sales 
𝑛𝑛𝑙𝑙𝑡𝑡 𝐷𝐷𝑛𝑛𝐴𝐴𝐶𝐶𝑇𝑇𝑙𝑙
𝑟𝑟𝑙𝑙𝐷𝐷𝑙𝑙𝑛𝑛𝑐𝑐𝑙𝑙

   

return on assets 
net income + interest expenditures

total capital
   

return on investment 
net income 
𝑟𝑟𝑙𝑙𝐷𝐷𝑙𝑙𝑛𝑛𝑐𝑐𝑙𝑙

∗  
𝑟𝑟𝑙𝑙𝐷𝐷𝑙𝑙𝑛𝑛𝑐𝑐𝑙𝑙

total capital 
   

par value per share 
𝑙𝑙ℎ𝑉𝑉𝑟𝑟𝑙𝑙 𝐴𝐴𝑉𝑉𝑝𝑝𝐷𝐷𝑡𝑡𝑉𝑉𝑙𝑙

𝑁𝑁(𝑆𝑆)  N(S) = number of shares 

number of shares 
𝑙𝑙ℎ𝑉𝑉𝑟𝑟𝑙𝑙 𝐴𝐴𝑉𝑉𝑝𝑝𝐷𝐷𝑡𝑡𝑉𝑉𝑙𝑙 

𝑝𝑝𝑉𝑉𝑟𝑟 𝐷𝐷𝑉𝑉𝑙𝑙𝑐𝑐𝑙𝑙 𝐶𝐶𝑓𝑓 𝑉𝑉 𝑙𝑙ℎ𝑉𝑉𝑟𝑟𝑙𝑙
 

  

earnings per share 

𝑙𝑙𝑉𝑉𝑟𝑟𝑛𝑛𝐷𝐷𝑛𝑛𝑔𝑔𝑙𝑙 𝑉𝑉𝑓𝑓𝑡𝑡𝑙𝑙𝑟𝑟 𝑡𝑡𝑉𝑉𝑥𝑥𝑙𝑙𝑙𝑙
N(S)

 

= 
𝑙𝑙𝐶𝐶𝐶𝐶𝑘𝑘 𝐷𝐷𝑉𝑉𝑙𝑙𝑐𝑐𝑙𝑙 𝑝𝑝𝑙𝑙𝑟𝑟 𝑙𝑙ℎ𝑉𝑉𝑟𝑟𝑙𝑙 ∗ 𝑟𝑟𝑙𝑙𝑡𝑡𝑐𝑐𝑟𝑟𝑛𝑛 𝐶𝐶𝑛𝑛 𝑙𝑙𝑒𝑒𝑐𝑐𝐷𝐷𝑡𝑡𝑒𝑒 

  

dividend per share 
𝑙𝑙𝑉𝑉𝑟𝑟𝑛𝑛𝐷𝐷𝑛𝑛𝑔𝑔𝑙𝑙 𝑉𝑉𝑓𝑓𝑡𝑡𝑙𝑙𝑟𝑟 𝑡𝑡𝑉𝑉𝑥𝑥𝑙𝑙𝑙𝑙 ∗ 𝑝𝑝𝑉𝑉𝑒𝑒𝐶𝐶𝑐𝑐𝑡𝑡 𝑟𝑟𝑉𝑉𝑡𝑡𝐷𝐷𝐶𝐶

N(S)
 

  

new share price after 
raising new capital 

M =
𝐾𝐾𝑉𝑉 ∗ 𝑛𝑛𝑉𝑉 +  𝐾𝐾𝑛𝑛 ∗ 𝑛𝑛𝑛𝑛

𝑛𝑛𝑉𝑉 + 𝑛𝑛𝑛𝑛
 

𝐾𝐾𝑉𝑉 
𝑛𝑛𝑉𝑉 

 
𝐾𝐾𝑛𝑛 
𝑛𝑛𝑛𝑛 

 

= old shares price 
= number of old 
shares 
= new shares price 
= number of new 
shares 

subscription ratio 𝑆𝑆𝑅𝑅𝑉𝑉𝑡𝑡𝐷𝐷𝐶𝐶 =  
𝑛𝑛𝑉𝑉
𝑛𝑛𝑛𝑛

 
  

subscription rights 

𝑆𝑆𝑅𝑅𝐷𝐷𝑔𝑔ℎ𝑡𝑡𝑙𝑙 = 𝐾𝐾𝑉𝑉 − 𝑆𝑆 
 

𝑆𝑆𝑅𝑅𝐷𝐷𝑔𝑔ℎ𝑡𝑡𝑙𝑙 =
𝐾𝐾𝑉𝑉 − 𝐾𝐾𝑛𝑛
𝑛𝑛𝑉𝑉
𝑛𝑛𝑛𝑛

  + 1
 

  

operation blanche 
𝑛𝑛𝑐𝑐𝑇𝑇𝑙𝑙𝑙𝑙𝑟𝑟 𝐶𝐶𝑓𝑓 𝑆𝑆𝑅𝑅𝐷𝐷𝑔𝑔ℎ𝑡𝑡𝑙𝑙 ∗  𝑝𝑝𝑟𝑟𝐷𝐷𝐴𝐴𝑙𝑙 𝑆𝑆𝑅𝑅𝐷𝐷𝑔𝑔ℎ𝑡𝑡𝑙𝑙
New share price after a capital raise

 𝑆𝑆𝑅𝑅𝐷𝐷𝑔𝑔ℎ𝑡𝑡𝑙𝑙 
= subscription 
rights 

dividend yield 
𝑑𝑑𝐷𝐷𝐷𝐷𝐷𝐷𝑑𝑑𝑙𝑙𝑛𝑛𝑑𝑑 𝑝𝑝𝑙𝑙𝑟𝑟 𝑙𝑙ℎ𝑉𝑉𝑟𝑟𝑙𝑙
𝑝𝑝𝑟𝑟𝐷𝐷𝐴𝐴𝑙𝑙 𝑝𝑝𝑙𝑙𝑟𝑟 𝑙𝑙ℎ𝑉𝑉𝑟𝑟𝑙𝑙

∗ 100 
  

dividend per share 
𝑛𝑛𝑙𝑙𝑡𝑡 𝐷𝐷𝑛𝑛𝐴𝐴𝐶𝐶𝑇𝑇𝑙𝑙𝑡𝑡

𝑁𝑁(𝑆𝑆)
∗ 𝑝𝑝𝑉𝑉𝑒𝑒𝐶𝐶𝑐𝑐𝑡𝑡 𝑟𝑟𝑉𝑉𝑡𝑡𝐷𝐷𝐶𝐶 N(S) 

 
= outstanding 
shares 
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retention ratio 1 −
Div
EPS

 
Div 
EPS 

= dividend 
= earnings per share 

growth rate 

𝑔𝑔 =
𝐴𝐴ℎ𝑉𝑉𝑛𝑛𝑔𝑔𝑙𝑙 𝐷𝐷𝑛𝑛 𝑝𝑝𝑟𝑟𝐶𝐶𝑓𝑓𝐷𝐷𝑡𝑡

𝑝𝑝𝑟𝑟𝐶𝐶𝑓𝑓𝐷𝐷𝑡𝑡
 

 

or 
 

𝑔𝑔 =  𝑟𝑟𝑙𝑙𝑡𝑡𝑙𝑙𝑛𝑛𝑡𝑡𝐷𝐷𝐶𝐶𝑛𝑛 𝑟𝑟𝑉𝑉𝑡𝑡𝐷𝐷𝐶𝐶 ∗  𝑅𝑅𝑂𝑂𝐸𝐸 

  

earnings value 
𝑉𝑉𝐷𝐷𝑙𝑙𝑟𝑟𝑉𝑉𝑔𝑔𝑙𝑙 𝐷𝐷𝑛𝑛𝐴𝐴𝐶𝐶𝑇𝑇𝑙𝑙 𝑝𝑝𝑙𝑙𝑟𝑟 𝑒𝑒𝑙𝑙𝑉𝑉𝑟𝑟

𝐷𝐷
 i = discount rate 

book value per share 
(𝑙𝑙𝐶𝐶𝐶𝐶𝑘𝑘 𝐷𝐷𝑉𝑉𝑙𝑙𝑐𝑐𝑙𝑙)𝑙𝑙𝑒𝑒𝑐𝑐𝐷𝐷𝑡𝑡𝑒𝑒

𝑁𝑁(𝑆𝑆)  N(S) = number of shares 

price to book ratio 
𝑙𝑙ℎ𝑉𝑉𝑟𝑟𝑙𝑙 𝑝𝑝𝑟𝑟𝐷𝐷𝐴𝐴𝑙𝑙

𝑙𝑙𝐶𝐶𝐶𝐶𝑘𝑘 𝐷𝐷𝑉𝑉𝑙𝑙𝑐𝑐𝑙𝑙 𝑝𝑝𝑙𝑙𝑟𝑟 𝑙𝑙ℎ𝑉𝑉𝑟𝑟𝑙𝑙
 =  

𝑇𝑇𝑉𝑉𝑟𝑟𝑘𝑘𝑙𝑙𝑡𝑡 𝐴𝐴𝑉𝑉𝑝𝑝𝐷𝐷𝑡𝑡𝑉𝑉𝑙𝑙𝐷𝐷𝑙𝑙𝑉𝑉𝑡𝑡𝐷𝐷𝐶𝐶𝑛𝑛
𝑙𝑙𝑒𝑒𝑐𝑐𝐷𝐷𝑡𝑡𝑒𝑒

 
  

price earnings ratio 

 

𝑃𝑃0
𝐸𝐸𝑃𝑃𝑆𝑆1

=
1

𝐴𝐴 − 𝑔𝑔
 

 
𝐸𝐸𝑃𝑃𝑆𝑆1 = 𝐸𝐸𝑃𝑃𝑆𝑆0 ∗ (1 + 𝑔𝑔) 

𝑃𝑃0 
 

𝐸𝐸𝑃𝑃𝑆𝑆1 
 

g 
c 

= price of the asset 
= expected earnings 
per share in one 
year 
= growth rate 
= cost of capital 

price to cashflow ratio 
𝑃𝑃0

𝐶𝐶𝑉𝑉𝑙𝑙ℎ𝑓𝑓𝑙𝑙𝐶𝐶𝑤𝑤 𝑝𝑝𝑙𝑙𝑟𝑟 𝑙𝑙ℎ𝑉𝑉𝑟𝑟𝑙𝑙
 𝑃𝑃0 = share price 

PEG 
𝐾𝐾𝐺𝐺𝑉𝑉

𝑝𝑝𝑟𝑟𝐶𝐶𝑓𝑓𝐷𝐷𝑡𝑡 𝑔𝑔𝑟𝑟𝐶𝐶𝑤𝑤𝑡𝑡ℎ
 PEG = Price-Earnings-

to-Growth-Ratio 
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V. Corporate valuation 
 

Name Formula Explanation 

market capitalization 𝑃𝑃0 ∗ 𝑁𝑁(𝑆𝑆) 
N(S) 
𝑃𝑃0 

= number of shares 
= share price today 

share price 
(Dividend-Discount-

Model) 
𝑃𝑃0 =  

𝐷𝐷𝐷𝐷𝐷𝐷1 + 𝑃𝑃1
1 + 𝑟𝑟𝐸𝐸

 

𝑃𝑃0 
 

𝐷𝐷𝐷𝐷𝐷𝐷1 
𝑃𝑃1 

 
𝑟𝑟𝐸𝐸 

= Price of the asset 
in t0 
= dividend in t1 
= Price of the asset 
in t1 
= expected return 
 

share price (DDM-multi 
periods) 

𝑃𝑃0 =  
𝐷𝐷𝐷𝐷𝐷𝐷1

1 + 𝑟𝑟𝐸𝐸
+

𝐷𝐷𝐷𝐷𝐷𝐷2
(1 + 𝑟𝑟𝐸𝐸)2

+ ⋯
𝐷𝐷𝐷𝐷𝐷𝐷𝑛𝑛 + 𝑃𝑃𝑛𝑛

(1 + 𝑟𝑟𝐸𝐸 )^n
   

share price (DDM – 
constant growth) 

𝑃𝑃0 =  
𝐷𝐷𝐷𝐷𝐷𝐷1
𝑟𝑟𝐸𝐸 − 𝑔𝑔

 g = growth rate 

enterprise value market value equity + debt – cash   

enterprise value   
(DCF-Modell) 

=  �
𝐹𝐹𝐶𝐶𝐹𝐹𝑡𝑡

(1 + 𝐷𝐷)𝑡𝑡
+

𝑇𝑇𝑉𝑉𝑇𝑇
(1 + 𝐷𝐷)𝑇𝑇

𝑇𝑇

𝑡𝑡=1

 

 

with  TVT = 𝐶𝐶𝐶𝐶 𝑡𝑡+1
𝑖𝑖−𝑡𝑡

 

FCFt 

 

TVT 

i 
g 

= free-cashflow in 
period t 
= terminal value 
= discount rate 
= growth rate 

share price in t0 P0 =
PV(future total dividends +  repurchases)

𝑁𝑁(𝑆𝑆)
 

PV 
N(S) 

 

= present value 
= outstanding 
shares 

enterprise value  
(perpetuity) 

FCF 
𝐷𝐷 

 
FCF 

i 
= free cashflow 
= discount rate 

share price in t0 
V0 + Cash0 − Debt0

N(S)
 

V0 
N (S) 

 

= enterprise value 
= outstanding 
shares 

tax shield corporate tax rate ∗ interest payment   

enterprise value 
(𝑉𝑉𝑃𝑃) 

𝑉𝑉𝑢𝑢 + 𝑃𝑃𝑉𝑉( 𝑇𝑇𝑉𝑉𝑥𝑥 𝑆𝑆ℎ𝐷𝐷𝑙𝑙𝑙𝑙𝑑𝑑) − 𝑃𝑃𝑉𝑉( 𝐹𝐹𝐷𝐷𝑛𝑛𝑉𝑉𝑛𝑛𝐴𝐴𝐷𝐷𝑉𝑉𝑙𝑙 𝑑𝑑𝐷𝐷𝑙𝑙𝑡𝑡𝑟𝑟𝑙𝑙𝑙𝑙𝑙𝑙 ) 

𝑉𝑉𝑃𝑃 
 
𝑉𝑉𝑢𝑢 

 

= enterprise value 
levered firm 
=enterprise value 
unlevered firm 

EV/ EBITDA multiple 
V0

𝐸𝐸𝐵𝐵𝐼𝐼𝑇𝑇𝐷𝐷𝐴𝐴
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equity multiple 
(book value) 

Total Assets
𝐸𝐸𝐵𝐵

 
𝐸𝐸𝐵𝐵 

 
= Book Value 
equity 

equity multiple 
(market value) 

Total Assets
𝐸𝐸𝑀𝑀

 𝐸𝐸𝑀𝑀 
= Market Value 
equity 

value additivity P (C) = P (A + B) = P (A) + P (B) P = Price 

 
 

 
VI. Risk indicators and Risk Management 
 

Name Formula Explanation 

Sharpe-Ratio 
��̂�𝑟𝑃𝑃𝑜𝑜𝑉𝑉𝑡𝑡𝑃𝑃𝑜𝑜𝑃𝑃𝑖𝑖𝑜𝑜 −  𝐷𝐷𝑉𝑉𝑖𝑖𝑠𝑠𝑘𝑘𝑃𝑃𝑉𝑉𝑠𝑠𝑠𝑠�

𝜎𝜎𝑃𝑃𝑜𝑜𝑉𝑉𝑡𝑡𝑃𝑃𝑜𝑜𝑃𝑃𝑖𝑖𝑜𝑜
 

�̂�𝑟𝑃𝑃𝑜𝑜𝑉𝑉𝑡𝑡𝑃𝑃𝑜𝑜𝑃𝑃𝑖𝑖𝑜𝑜  
 

𝐷𝐷𝑉𝑉𝑖𝑖𝑠𝑠𝑘𝑘𝑃𝑃𝑉𝑉𝑠𝑠𝑠𝑠  
𝜎𝜎𝑃𝑃𝑜𝑜𝑉𝑉𝑡𝑡𝑃𝑃𝑜𝑜𝑃𝑃𝑖𝑖𝑜𝑜 

= average return 
portfolio 
= risk-free rate 
= portfolio volatility 

SCML (Growth capital 
market line) 

𝑟𝑟𝑀𝑀 − 𝐷𝐷𝑉𝑉𝑖𝑖𝑠𝑠𝑘𝑘𝑃𝑃𝑉𝑉𝑠𝑠𝑠𝑠
𝜎𝜎𝑀𝑀

 

𝐷𝐷𝑉𝑉𝑖𝑖𝑠𝑠𝑘𝑘𝑃𝑃𝑉𝑉𝑠𝑠𝑠𝑠  
𝑟𝑟𝑀𝑀  

 
𝜎𝜎𝑀𝑀 

= risk-free rate 
= return market 
portfolio 
= volatility market 
portfolio 

Treynor-Ratio 
�̂�𝑟𝑃𝑃𝑜𝑜𝑉𝑉𝑡𝑡𝑃𝑃𝑜𝑜𝑃𝑃𝑖𝑖𝑜𝑜 − 𝐷𝐷𝑉𝑉𝑖𝑖𝑠𝑠𝑘𝑘𝑃𝑃𝑉𝑉𝑠𝑠𝑠𝑠

𝛽𝛽𝑃𝑃𝑜𝑜𝑉𝑉𝑡𝑡𝑃𝑃𝑜𝑜𝑃𝑃𝑖𝑖𝑜𝑜
 

�̂�𝑟𝑃𝑃𝑜𝑜𝑉𝑉𝑡𝑡𝑃𝑃𝑜𝑜𝑃𝑃𝑖𝑖𝑜𝑜  
 

𝐷𝐷𝑉𝑉𝑖𝑖𝑠𝑠𝑘𝑘𝑃𝑃𝑉𝑉𝑠𝑠𝑠𝑠  
𝛽𝛽𝑃𝑃𝑜𝑜𝑉𝑉𝑡𝑡𝑃𝑃𝑜𝑜𝑃𝑃𝑖𝑖𝑜𝑜  

= average return 

portfolio 

= risk-free rate 

= beta factor 
portfolio 

Jensen-Alpha 
��̂�𝑟𝑃𝑃𝑜𝑜𝑉𝑉𝑡𝑡𝑃𝑃𝑜𝑜𝑃𝑃𝑖𝑖𝑜𝑜 − 𝐷𝐷𝑉𝑉𝑖𝑖𝑠𝑠𝑘𝑘𝑃𝑃𝑉𝑉𝑠𝑠𝑠𝑠� − ��̂�𝑟𝐵𝐵𝑠𝑠𝑛𝑛𝑠𝑠ℎ𝑡𝑡𝑉𝑉𝑉𝑉𝑘𝑘 − 𝐷𝐷𝑉𝑉𝑖𝑖𝑠𝑠𝑘𝑘𝑃𝑃𝑉𝑉𝑠𝑠𝑠𝑠�

∗ 𝛽𝛽𝑃𝑃𝑜𝑜𝑉𝑉𝑡𝑡𝑃𝑃𝑜𝑜𝑃𝑃𝑖𝑖𝑜𝑜 + 𝜀𝜀 
�̂�𝑟𝐵𝐵𝑠𝑠𝑛𝑛𝑠𝑠ℎ𝑡𝑡𝑉𝑉𝑉𝑉𝑘𝑘   

 
= average return 
benchmark 

Value at Risk (VaR)  VaR = RP ∗  σ ∗ N(x)* √𝑡𝑡 

RP 
σ 

N(x) 
√𝑡𝑡 

= risk position 
= volatility 
= confidence level 
= liquidation period 

marginal Value at Risk 
(∆ 𝑉𝑉𝑉𝑉𝑅𝑅𝑖𝑖) 

= N(x) ∗
COV(x,y)

σ𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
 COV(x,y) 

𝑁𝑁(x) 
= covariance  
= confidence level 

incremental Value at 
Risk 

VaRi = Ni ∗  ßi ∗ σp ∗ ai 

Ni 
ßi 
ai 
 

= confidence level 
= beta factor 
= amount of the 
increased asset 
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component Value at Risk CoVaRi = Portfolio VaR ∗  ßi ∗ wi 
ßi 
wi 

 

= beta factor 
= weight of asset i 
in % 

Value at Risk – 
adjustment of liquidation 

period 
VaRt = VaR ∗ √t 

VaR 
t 

 
 

= value at Risk 
= time period  

Value at Risk – 
adjustment of confidence 

level 
VaR (x∗) = VaR (x) ∗

N(x∗)
N(x)

 
N(x∗) 

 
N(x) 

= new confidence 
level 
= confidence level 

cost of capital with risk 
premium 

= 𝑀𝑀𝑅𝑅𝑃𝑃
𝑉𝑉𝑉𝑉𝑅𝑅 (𝑉𝑉𝑀𝑀 )

 = 
𝑉𝑉𝑀𝑀 −𝑖𝑖𝑝𝑝𝑝𝑝𝑟𝑟𝑟𝑟𝑝𝑝𝑝𝑝𝑟𝑟𝑟𝑟

−(𝑉𝑉𝑀𝑀 +𝑁𝑁(𝑥𝑥)∗ 𝜎𝜎𝑀𝑀)
 

 
MRP  

= market risk 
premium 

cost of capital based on 
earnings risk 

1+𝑖𝑖𝑝𝑝𝑝𝑝𝑟𝑟𝑟𝑟𝑝𝑝𝑝𝑝𝑟𝑟𝑟𝑟
1−𝜆𝜆∗𝑉𝑉∗𝑑𝑑

 - 1 

𝜆𝜆 
 
 

V 
 
 

d 

 = excess return per 
unit of risk (shape 
ratio) 
= coefficient of 
variation of the 
returns 
=risk diversification 
factor 

insurance premium [Pr(𝑙𝑙𝐶𝐶𝑙𝑙𝑙𝑙) ∗ 𝐸𝐸 (𝑃𝑃𝑉𝑉𝑒𝑒𝑇𝑇𝑙𝑙𝑛𝑛𝑡𝑡 𝐷𝐷𝑛𝑛 𝑡𝑡ℎ𝑙𝑙 𝑙𝑙𝐶𝐶𝑙𝑙𝑙𝑙 𝑙𝑙𝐷𝐷𝑙𝑙𝑛𝑛𝑡𝑡)]
1 + 𝐴𝐴

 c = cost of capital 

default risk PD ∗ amount of risk default PD 
 

= probability of 
default 

return on risk-adjusted 
capital (RoRaC) 

=
net income

allocated risk capital
 

 

=
price gain − risk free interest rate

CoVaR
 

 

=
revenue − costs

CoVaR
 

CoVaR 
 

= Component Value 
at risk 

risk-adjusted return on 
capital (RaRoC) 

=
risk adjusted net income
(𝑙𝑙𝐴𝐴𝐶𝐶𝑛𝑛𝐶𝐶𝑇𝑇𝐷𝐷𝐴𝐴 𝑟𝑟𝐷𝐷𝑙𝑙𝑘𝑘) 𝐴𝐴𝑉𝑉𝑝𝑝𝐷𝐷𝑡𝑡𝑉𝑉𝑙𝑙

 

 

=
Net income − risk capital
(𝑙𝑙𝐴𝐴𝐶𝐶𝑛𝑛𝐶𝐶𝑇𝑇𝐷𝐷𝐴𝐴 𝑟𝑟𝐷𝐷𝑙𝑙𝑘𝑘) 𝐴𝐴𝑉𝑉𝑝𝑝𝐷𝐷𝑡𝑡𝑉𝑉𝑙𝑙 
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expected loss PD ∗ LGD ∗ EaD 

PD 
 

LGD 
 

EaD 
 

= probability of 
default 
= loss given default 
/ recovery rate 
= exposure at 
default / credit 
default 

risk-adjusted lending 
rates 

→ equity capital costs 

1.  standard deviation of loss rate in % 
 
2.  σPD = �PD ∗ (1 − PD)  
 
3.  credit VaR (CVaR) = 
EaD ∗ �PD ∗  σLGD2 + LGD2 ∗ σPD2   
 
4.  Equity costs €=  CVaR ∗ Equity costs  % 

σLGD 
 
σPD 

 
 
σLGD2  

 
σPD2  

 
CVaR 

= volatility of the 
loss given default 
= volatility of the 
probability of 
default 
= variance of the 
loss given default 
= variance of the 
loss given default 
= Credit Value at 
risk 

CVaR of a credit 
portfolio 

 

�CVaRA
2 + CVaRB

2 + 2 ∗ CVaRA ∗ CVaRB ∗ 𝑝𝑝1,2 

𝑝𝑝𝐴𝐴,𝐵𝐵 
 

 

= correlation 
coefficient of A and 
B 

portfolio-hedge Hedge-Ratio= portfolio value
 (Index∗contract value) 

  *Beta   
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VII. Working Capital Management  
 

Name Formula Explanation 

working capital Current assets − current liabilities   

cost of holding working 
capital working capital ∗ c c = cost of capital 

cash conversion cycle ∅days in inventory + ∅ collection period
− ∅ payment period 

∅ = average 

inventory days 
outstanding 

(DIO) 

∅ inventory
cost of goods sold 

∗ 365   

days sales outstanding 
(DSO) 

∅ accounts receivable
sales 

∗ 365   

days payable outstanding 
(DPO) 

∅ accounts payable
cost of goods sold 

∗ 365   

 
 

 
VIII. Bond valuation 
 

Name Formula Explanation 

present Value 

 

𝑃𝑃𝑉𝑉 =  �
𝐶𝐶𝐹𝐹𝑡𝑡

(1 + 𝐷𝐷)𝑡𝑡

𝑛𝑛

𝑡𝑡=1

 

𝐶𝐶𝐹𝐹𝑡𝑡 
 
i 
t 

 

= cashflow in 
period t 
= discount rate 
= period of the 
cashflow 

effective rate 
(Approximation formula) 

 

𝑁𝑁𝐶𝐶𝑇𝑇𝐷𝐷𝑛𝑛𝑉𝑉𝑙𝑙 𝐷𝐷𝑛𝑛𝑡𝑡𝑙𝑙𝑟𝑟𝑙𝑙𝑙𝑙𝑡𝑡 𝑟𝑟𝑉𝑉𝑡𝑡𝑙𝑙 + 𝑟𝑟𝑙𝑙𝑝𝑝𝑉𝑉𝑒𝑒𝑇𝑇𝑙𝑙𝑛𝑛𝑡𝑡 𝑝𝑝𝑟𝑟𝐷𝐷𝐴𝐴𝑙𝑙 − 𝑃𝑃𝑐𝑐𝑟𝑟𝐴𝐴ℎ𝑉𝑉𝑙𝑙𝑙𝑙 𝑃𝑃𝑟𝑟𝐷𝐷𝐴𝐴𝑙𝑙
𝐷𝐷𝑐𝑐𝑟𝑟𝑉𝑉𝑡𝑡𝐷𝐷𝐶𝐶𝑛𝑛  

𝑃𝑃𝑐𝑐𝑟𝑟𝐴𝐴ℎ𝑉𝑉𝑙𝑙𝑙𝑙 𝑃𝑃𝑟𝑟𝐷𝐷𝐴𝐴𝑙𝑙
 

 

 

issue price 
(Zero bonds) 

𝐴𝐴 =
𝐹𝐹𝑉𝑉

(1 + 𝐷𝐷𝑡𝑡)𝑇𝑇 

FV 
T 
im 

= face value 
= periods 
= market interest 
rate 

effective rate 
(Zero bonds) 𝑟𝑟𝑠𝑠𝑃𝑃𝑃𝑃 = �

𝐹𝐹𝑉𝑉
𝑃𝑃
�
1
𝑡𝑡
− 1 

C 
t 
P 

= face value 
= period 
= price 
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coupon payment 
(coupon bonds) 

Coupon Rate ∗ FV
Number Payments per Year

 FV = face value 

yield to Maturity (
FV
P

)
1
𝑡𝑡 − 1 

𝑡𝑡 
P 

= period 
= Price 

price bond CPN ∗
1
Y
�1 −

1
(1 + Y)𝑡𝑡

� +
FV

(1 + Y)𝑡𝑡
 

CPN 
Y 

= Coupon Payment 
= Yield to maturity  

 
 
IX. Derivatives  
 

Name Formula Explanation 

option price Intrinsic value + time value   

intrinsic value call option 𝑃𝑃0 − 𝑙𝑙𝑡𝑡𝑟𝑟𝐷𝐷𝑘𝑘𝑙𝑙 𝑝𝑝𝑟𝑟𝐷𝐷𝐴𝐴𝑙𝑙 𝑃𝑃0 
= Current Market 
Price of Underlying 
Asset 

intrinsic value put option 𝑙𝑙𝑡𝑡𝑟𝑟𝐷𝐷𝑘𝑘𝑙𝑙 𝑝𝑝𝑟𝑟𝐷𝐷𝐴𝐴𝑙𝑙 – 𝑃𝑃0 𝑃𝑃0 
= Current Market 
Price of Underlying 
Asset 

time value option 𝑂𝑂𝑝𝑝𝑡𝑡𝐷𝐷𝐶𝐶𝑛𝑛 𝑝𝑝𝑟𝑟𝐷𝐷𝐴𝐴𝑙𝑙 −  𝑝𝑝𝐶𝐶𝑙𝑙𝐷𝐷𝑡𝑡𝐷𝐷𝐷𝐷𝑙𝑙 intrinsic value 
  

leverage option 

 
𝑃𝑃0

(𝑂𝑂𝑝𝑝𝑡𝑡𝐷𝐷𝐶𝐶𝑛𝑛 𝑝𝑝𝑟𝑟𝐷𝐷𝐴𝐴𝑙𝑙 ∗ 𝑆𝑆𝑅𝑅) 

 

𝑃𝑃0 
SR 

= share price 
= subscription ratio 

future Price 

F0 = S0e(r-q)*T 

 

F0 = S0e(r-rf)*T 

 

F0 = (S0 + UPV)erT 

e 
S0 
 

T 
𝑟𝑟 
q 
rf 

 
UPV 

= number of Euler 
= Price underlying 
asset today 
= time to maturity 
= risk-free rate 
= dividend yield 
= foreign risk-free 
rate 
= present value 
storage costs 
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X. Other Calculations 
 

net present value 𝑁𝑁𝑃𝑃𝑉𝑉 = −𝐶𝐶 + �
𝐶𝐶𝐹𝐹𝑡𝑡

(1 + 𝐷𝐷)𝑡𝑡

𝑛𝑛

𝑡𝑡=1

 

𝐶𝐶𝐹𝐹𝑡𝑡 
 
i 
t 
 

C 

= cashflow in 
period t 
= discount rate 
= period of the 
cashflow 
= initial investment 

net present value with 
probability of bankruptcy 

𝑁𝑁𝑃𝑃𝑉𝑉 = −𝐶𝐶 + �
𝐶𝐶𝐹𝐹𝑡𝑡 ∗  (1 − 𝑃𝑃𝐵𝐵)𝑡𝑡

(1 + 𝐷𝐷)𝑡𝑡

𝑛𝑛

𝑡𝑡=1

 
𝑃𝑃𝐵𝐵 = probability of 

bankruptcy 

present value with 
probability of bankruptcy 

(perpetuity) 
𝑃𝑃𝑉𝑉 =

𝐶𝐶𝐹𝐹 ∗ (1 − 𝑃𝑃𝐵𝐵)
𝐷𝐷 + 𝑃𝑃𝐵𝐵

 
𝑃𝑃𝐵𝐵 = probability of 

bankruptcy 

 
 
Required statistic table: Normal distribution 

 


