
 Beta:  Beta:							𝛽𝛽( =
𝑐𝑐𝑐𝑐𝑐𝑐(,.
𝜎𝜎.0

=
𝜌𝜌(,.𝜎𝜎(		
𝜎𝜎.

=
𝑐𝑐𝑐𝑐𝑐𝑐(𝑠𝑠)(,.

𝑠𝑠.0
=
𝜌𝜌(,.𝑠𝑠(		
𝑠𝑠.

 

 
Beta of a portfolio:  Beta	of	portfolio:				𝛽𝛽. =0𝑤𝑤2

3
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𝛽𝛽2 

 
Bond price: 

 
Bond price:        P= ∑

Coupon� 
(1+y)�

+
Par Value�

(1+y)�

n

𝑡𝑡=1

 CAPM, Security market line:
  

CAPM,	Security	market	line:					𝐸𝐸(𝑅𝑅8) = 𝑅𝑅; + 𝛽𝛽8>𝐸𝐸(𝑅𝑅?) − 𝑅𝑅;A 

 Capital allocation line:
  

Capital	allocation	line:					𝐸𝐸(𝑅𝑅0) = 		𝑅𝑅3 + 5
𝜎𝜎0
𝜎𝜎7
8 (𝐸𝐸(𝑅𝑅7) − 𝑅𝑅3)		 

 Capital market line:  Capital	market	line:					𝐸𝐸(𝑅𝑅1) = 		𝑅𝑅4 + 6
𝜎𝜎1
𝜎𝜎8
9 (𝐸𝐸(𝑅𝑅8) − 𝑅𝑅4) 

 Capture ratio, downside:  =
[(1 + , ,1)(1 + , ,2) … (1 + , , )](1/ ) − 1

[(1 + , ,1)(1 + , ,2) … (1 + , , )](1/ )   − 1
 

 Capture ratio, upside:   =
[(1 + , ,1)(1 + , ,2) … (1 + , , )](1/ )   − 1

[(1 + , ,1)(1 + , ,2) … (1 + , , )](1/ )   − 1
 

 Coefficient of determination:  Coef�icient of determination:  𝑅𝑅2 = (𝜌𝜌� ̦�)²

 Convexity:    

 

Convexity:                              =  1 ∑
n

;   
𝑡𝑡=1

𝑡𝑡+2

𝑡𝑡(𝑡𝑡+1)
(1+y)

∆
≅  − ∗ ∗  ∆ + 

1
2  ∆ 2P

P

 Correlation coefficient:
  

Correlation	coefficient:								𝜌𝜌/,1 =
𝑐𝑐𝑐𝑐𝑐𝑐/,1
𝜎𝜎/𝜎𝜎1

	=
𝑐𝑐𝑐𝑐𝑐𝑐(𝑠𝑠)/,1
𝑠𝑠/𝑠𝑠1

	

 

 Covariance of a population:  Covariance of a population:             
 

, =   
∑ [( , − )( , − )]=1     

 
Covariance of a sample:  Covariance of a sample:              ( ) , =   

∑ ( , − ̅ )( , − ̅ )=1
− 1  

 
Discounted dividends model, Gordon growth model:  Discounted dividends model, Gordon growth model:       =  

�
−               

 Downside deviation:  𝐷𝐷𝐷𝐷 = �

𝑛𝑛

𝑖𝑖=1
𝑛𝑛 – 1

Downside deviation:
(𝑚𝑚𝑖𝑖𝑛𝑛(𝑅𝑅�– 𝑀𝑀𝐴𝐴𝑅𝑅,0))²

 Effective annual rate:  Effective annual rate:       = �1 + � − 1 

 Expected return:  Expected	return:																					𝐸𝐸(𝑅𝑅) =2𝑃𝑃4

5

467

𝑅𝑅4	

 

 Expected return, risky asset with risk-free asset:  Expected return, risky asset with risk-free asset:    𝐸𝐸(𝑅𝑅�) = w�𝐸𝐸(𝑅𝑅�) + 𝑤𝑤�𝑅𝑅� 

 

Forward exchange rate:  Forward exchange rate:   0 = 0 �
1+
1+ � :  Forward exchange rate:   𝐸𝐸0 =  𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐴𝐴

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐵𝐵 

 Forward one-period rate at time t:  Forward	one-period	rate	at	time	t:			𝑅𝑅1,134 = 6
(1 + 𝑅𝑅134)134

(1 + 𝑅𝑅1)1
; − 1	

 

 Future value:  Future	value:						𝐹𝐹𝐹𝐹			 =.𝐶𝐶𝐹𝐹0

1

023

(1 + 𝑅𝑅)190 

 Futures price, Forward price:  Futures price, Forward price:                         = 0(1 + − )  

 Geometric mean return:  Geometric	mean	return:										𝑅𝑅/ = [(1 + 𝑅𝑅5)(1 + 𝑅𝑅7)(1 + 𝑅𝑅8)… (1 + 𝑅𝑅:)]
5 :< − 1 

 Holding period return:  Holding	period	return:							𝐻𝐻𝐻𝐻𝐻𝐻2 =
𝐻𝐻2 − 𝐻𝐻256 + 𝐷𝐷2

𝐻𝐻256
 

 

 Information ratio:  Information ratio:        𝐼𝐼𝐼𝐼𝑃𝑃  =  �̅�𝐼𝑃𝑃 − �̅�𝐼𝐵𝐵
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑒𝑒𝑇𝑇𝑇𝑇𝑒𝑒𝑇𝑇 

 Jensen's alpha:  Jensen's	alpha:					𝛼𝛼- = 𝑅𝑅- − [𝑅𝑅2 + 𝛽𝛽-5𝑅𝑅6 − 𝑅𝑅27] 

 Macaulay duration:   Macaulay duration:

�
�
��1

��1

�
�
�=1

𝑃𝑃𝑉𝑉𝐶𝐶𝐹𝐹�
𝑡𝑡𝐶𝐶𝐹𝐹�

(1 + 𝑦𝑦)�

� 𝐶𝐶𝐹𝐹�

(1 + 𝑦𝑦)�

D= =
𝛲𝛲𝑟𝑟𝑖𝑖𝑐𝑐𝑒𝑒�

(𝑡𝑡)

  
Macaulay duration of portfolio:  Macaulay	duration	of	portfolio:				𝐷𝐷2 =4𝑤𝑤6

7

689

𝐷𝐷6  

 Modified duration:  Modified	duration:										𝐷𝐷∗ =
𝐷𝐷

(1 + 𝑦𝑦)
				;				

∆𝑃𝑃
𝑃𝑃
≅ −𝐷𝐷∗	∆𝑦𝑦			 



 Modigliani squared:  Modigliani squared:   𝑀𝑀2 =  [[1 − 𝜎𝜎𝑀𝑀
𝜎𝜎𝑃𝑃

] 𝑅𝑅𝑓𝑓 + [𝜎𝜎𝑀𝑀
𝜎𝜎𝑃𝑃

] 𝑅𝑅𝑃𝑃] 

 Multi-factor model:    �̃�𝑟𝑖𝑖 = 𝛼𝛼𝑖𝑖 + 𝛽𝛽𝑖𝑖1�̃�𝐹1 + 𝛽𝛽𝑖𝑖2�̃�𝐹2 +⋯+ 𝛽𝛽𝑖𝑖𝑖𝑖�̃�𝐹𝑖𝑖 + �̃�𝑒𝑖𝑖 

 
Net present value:   Net present value:   = ∑ (1 + )=1

− 0 
 

Internal rate of return:  
IRR= rate at which NPV = 0

 Performace attribution:
 Where B=Benchmark and A=Active manager

        

 

−  = ∑ ,
= 1

, −  ∑ , ,
= 1

 

∑ ( , − , ) ,
=1

 

 

∑ ( , − , )
=1

,  

 

 

Asset allocation:

    

 

−  = ∑ ,
= 1

, −  ∑ , ,
= 1

 

∑ ( , − , ) ,
=1

 

 

∑ ( , − , )
=1

,  

 

 
Asset selection:

    

 

−  = ∑ ,
= 1

, −  ∑ , ,
= 1

 

∑ ( , − , ) ,
=1

 

 

∑ ( , − , )
=1

,  

 

 Present value:  Present	value:							𝑃𝑃𝑃𝑃 =0	
𝐶𝐶𝐶𝐶3

(1 + 𝑅𝑅)3

9

3:;

 

 
Put-call parity:

  																																					equity											of	put								of	call						exercise	price 

																																				Price	of																																																			Present	
Put-call	parity:				underlying	+			Price			=			Price				+				value	of		

 Real rate of return:  Real rate of return:   𝑅𝑅𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟= [
(1 + 𝑅𝑅𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑟𝑟𝑟𝑟 )
(1 + 𝑅𝑅𝑛𝑛𝑛𝑛𝑖𝑖𝑟𝑟𝑟𝑟𝑖𝑖𝑛𝑛𝑛𝑛𝑛𝑛)] − 1 

 Sharpe ratio:   Sharpe	ratio:			𝑆𝑆- = 		
𝑅𝑅0- − 𝑅𝑅02
𝜎𝜎-

 

  

Sortino ratio:   Sortino ratio:   𝑆𝑆𝑆𝑆𝑃𝑃 =  �̅�𝑆𝑃𝑃 − �̅�𝑆𝑓𝑓
𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 

 Spot - futures parity:  Spot − futures	parity:															𝐹𝐹1 	= 𝑆𝑆1	(1 + 𝑅𝑅8 − 𝑦𝑦:)<												 

 Standard deviation annualized:  
 

Standard	deviation	annualized:														𝜎𝜎!"" = 	𝜎𝜎√# 

 Standard deviation, expected:  Standard	deviation,	expected:									𝜎𝜎 = 34𝑃𝑃!(𝑅𝑅! − 𝐸𝐸(𝑅𝑅))"	
#

!$%

 

 Standard deviation of a multiple asset portfolio: 

Standard	deviation	of	a	multiple − asset	portfolio:						 

	𝜎𝜎5 = 788𝑤𝑤:𝑤𝑤;𝑐𝑐𝑐𝑐𝑐𝑐:;

?

;@A 	

	
?

:@A

 

 Standard deviation of a population: =  
∑ ( −  )2
=1  

 Standard deviation of a sample:   
Standard deviation of a sample:      = ∑ (  − ̅ )2

= 1

−1
 

 Standard deviation, risky asset A with risk-free asset:   𝜎𝜎𝑃𝑃 = |𝑤𝑤𝐴𝐴|𝜎𝜎𝐴𝐴 
 

 
Standard deviation of two risky assets:   Standard	deviation	of	two	risky	assets:				𝜎𝜎3 = 5𝑤𝑤78𝜎𝜎78 +𝑤𝑤:8𝜎𝜎:8 + 2𝑤𝑤7𝑤𝑤:𝜌𝜌7,:𝜎𝜎7𝜎𝜎: 

 Tobin’s Q, Q ratio:  AssetsMV /AssetsRC   

 
Tracking error:  

 

Tracking error = Variance RP – RB( ) =
RPt – RBt( ) – RP – RB( ) 2

t=1

n

n – 1
 

�� �

Tracking error
Tracking error = Variance RP – RB( ) =

RPt – RBt( ) – RP – RB( ) 2

t=1

n

n – 1
 

�� �

  

Treynor ratio:   Treynor	ratio:		𝑇𝑇-=
𝑅𝑅0- − 𝑅𝑅02
𝛽𝛽-

 

 
Value at risk: ∗ � �( )−  

 

Variance of a population:   Variance of a population:     2 =
∑ ( − )2
= 1  

 Variance of a sample:  Variance of a sample:      2 =
∑ ( − )2
=1

− 1  
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