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1

 Return

  Current Return

Current Yield

  

 

1  
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 Capital Return

y 

𝑪𝒂𝒑𝒊𝒕𝒂𝒍 𝑹𝒊 = 𝑷𝒊𝟏 − 𝑷𝒊𝟎 

 the total return

y 

 

 

 Required rate of return

y 
 Risk-free rate of return
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 Actual return

 

 

 

y 
 Actual rate of returnThe rate of return

y  − +    

   

𝑹𝒊 =
𝑷𝒊𝟏 − 𝑷𝒊𝟎 + 𝑫𝒊

𝑷𝒊𝟎

iR: i . 

𝑷𝒊𝟎  : iMarket value

 . 
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𝑷𝒊𝟏 : iMarket value

 . 

𝑫𝒊  : i

 . 

 

☺ 

1000

1200400

 

𝑷𝑨𝟎 = 𝟏𝟎𝟎𝟎 :Market value. 

𝑷𝑨𝟏 = 𝟏𝟐𝟎𝟎 :Market value . 

𝑫𝑨 = 𝟒𝟎𝟎 : i . 

𝑹𝑨 =
𝑷𝑨𝟏 + 𝑫𝑨 − 𝑷𝑨𝟎

𝑷𝑨𝟎
  

𝐑𝐀 =
𝟏𝟐𝟎𝟎 + 𝟒𝟎𝟎 − 𝟏𝟎𝟎𝟎

𝟏𝟎𝟎𝟎
= 𝟎. 𝟔 = 𝟔𝟎 %

 

 Expected rate of return
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y 
     

 

𝑬(𝑹𝒊) = 𝑹𝒊
̅̅ ̅ =

∑ 𝑹𝒊𝒋
𝒏
𝒋=𝟏

𝒏

𝑹𝒊
̅̅ ̅i

𝑹𝒊𝒋ij

𝑛i

☺ 

 

𝑬(𝑹𝑨) = 𝑹𝑨
̅̅ ̅̅ =

∑ 𝑹𝑨𝒋
𝒏
𝒋=𝟏

𝒏

𝑬(𝑹𝑨) = 𝑹𝑨
̅̅ ̅̅ =

(−𝟎. 𝟑𝟔) + 𝟎. 𝟗 + 𝟎. 𝟑𝟔 + 𝟎. 𝟏𝟖

𝟒
=

𝟏. 𝟎𝟖

𝟒
= 𝟎. 𝟐𝟕 

 

 

y 

𝑬(𝑹𝒊) = ∑ 𝑹𝒊𝒋 × 𝑷(𝑹𝒊𝒋)

𝒏

𝒋=𝟏

𝑹𝒊i

𝑹𝒊𝒋ij

𝑷(𝑹𝒊𝒋)ij



 

 
 

14 

☺ 

𝑹𝒊𝒋𝑷(𝑹𝒊𝒋)

𝑹𝒊𝟏 = −𝟐𝟎𝑷(𝑹𝒊𝟏) = 𝟐𝟎

𝑹𝒊𝟐 = 𝟏𝟓𝑷(𝑹𝒊𝟐) = 𝟑𝟎

𝑹𝒊𝟑 = 𝟐𝟓𝑷(𝑹𝒊𝟑) = 𝟒𝟎

𝑹𝒊𝟒 = 𝟑𝟎𝑷(𝑹𝒊𝟒) = 𝟏𝟎

 

𝑬(𝑹𝒊) = ∑ 𝑹𝒊𝒋 × 𝑷(𝑹𝒊𝒋)

𝒏

𝒋=𝟏

𝑬(𝑹𝒊) = ∑ 𝑹𝒊𝒋 × 𝑷(𝑹𝒊𝒋) = 𝑹𝒊𝟏 × 𝑷(𝑹𝒊𝟏) + 𝑹𝒊𝟐 × 𝑷(𝑹𝒊𝟐) + 𝑹𝒊𝟑 × 𝑷(𝑹𝒊𝟑) + 𝑹𝒊𝟒 × 𝑷(𝑹𝒊𝟒)

𝟒

𝒋=𝟏

𝑬(𝑹𝒊) =  −𝟐𝟎 × (𝟐𝟎 ) + 𝟏𝟓 × (𝟑𝟎 ) + 𝟐𝟓 × (𝟒𝟎 ) + 𝟑𝟎 × (𝟏𝟎 )

𝑬(𝑹𝒊) =  −𝟎. 𝟎𝟒 + 𝟎. 𝟎𝟒𝟓 + 𝟎. 𝟏 + 𝟎. 𝟎𝟑 = 𝟎. 𝟏𝟑𝟓 = 𝟏𝟑. 𝟓

 

☺ 


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 

𝑬(𝑹𝒊) = ∑ 𝑹𝒊𝒋 × 𝑷(𝑹𝒊𝒋)

𝒏

𝒋=𝟏

 A

𝑬(𝑹𝑨) = (𝟎. 𝟎𝟓)(𝟎. 𝟎𝟑𝟖) + (𝟎. 𝟐𝟎)(𝟎. 𝟐𝟑) + (𝟎. 𝟓)(𝟎. 𝟎𝟖) + (𝟎. 𝟐𝟎)(−𝟎. 𝟎𝟕) + (𝟎. 𝟎𝟓)(−𝟎. 𝟐𝟐%)

𝑬(𝑹𝑨) = 𝟖%

 

 

𝑬(𝑹𝑩) = (𝟎. 𝟏𝟎)(𝟎. 𝟓𝟎) + (𝟎. 𝟐𝟎)(𝟎. 𝟑𝟎) + (𝟎. 𝟒)(𝟎. 𝟏𝟎) + (𝟎. 𝟐)(−𝟎. 𝟏𝟎) + (𝟎. 𝟏𝟎)(−𝟎. 𝟑)

𝑬(𝑹𝑩) = 𝟎. 𝟏 = 10%

 

 

 Real ReturnNominal return 

money returns

approximate

Real Return = Nominal Return - Inflation 
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y  
   +𝟏

  +𝟏 

𝑹𝒆𝒂𝒍 𝒓𝒆𝒕𝒖𝒓𝒏 =
𝟏 + 𝑵𝒐𝒎𝒊𝒏𝒂𝒍 𝒓𝒆𝒕𝒖𝒓𝒏

𝟏 + 𝑰𝒏𝒇𝒍𝒂𝒕𝒊𝒐𝒏 𝒓𝒂𝒕𝒆
− 𝟏 

☺ 

 

𝑹𝒆𝒂𝒍 𝒓𝒆𝒕𝒖𝒓𝒏 =
𝟏 + 𝟎. 𝟏𝟓𝟓

𝟏 + 𝟎. 𝟎𝟒𝟓
− 𝟏

𝑹𝒆𝒂𝒍 𝒓𝒆𝒕𝒖𝒓𝒏 =
𝟏. 𝟏𝟓𝟓

𝟏. 𝟎𝟒𝟓
− 𝟏 = 𝟎. 𝟏𝟎𝟓𝟐

 

☺ 

CPI

 

 

Inflation = (Ending CPI level - Beginning CPI level) / Beginning CPI level

𝑰𝒏𝒇𝒍𝒂𝒕𝒊𝒐𝒏 =
(𝟐𝟐𝟗 − 𝟐𝟐𝟎) 

𝟐𝟐𝟎
=  𝟎. 𝟎𝟒𝟎 =  𝟒%
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 

𝑹𝑨 =
𝑷𝑨𝟏 + 𝑫𝑨 − 𝑷𝑨𝟎

𝑷𝑨𝟎

𝑹𝑨 =
𝟗𝟎𝟎𝟎 + 𝟐𝟓𝟎 − 𝟕𝟓𝟎𝟎 

𝟕𝟓𝟎𝟎 
= 𝟎. 𝟐𝟑𝟑𝟑 = 𝟐𝟑%

 

𝑹𝒆𝒂𝒍 𝒓𝒆𝒕𝒖𝒓𝒏 =
𝟏 + 𝑵𝒐𝒎𝒊𝒏𝒂𝒍 𝒓𝒆𝒕𝒖𝒓𝒏

𝟏 + 𝑰𝒏𝒇𝒍𝒂𝒕𝒊𝒐𝒏 𝒓𝒂𝒕𝒆
− 𝟏

𝑹𝒆𝒂𝒍 𝒓𝒆𝒕𝒖𝒓𝒏 =
𝟏 + 𝟎. 𝟐𝟑𝟑𝟑
𝟏 + 𝟎. 𝟎𝟒𝟎

− 𝟏 =
𝟏. 𝟐𝟑𝟑𝟑
𝟏. 𝟎𝟒𝟎

-1 = 𝟎. 𝟏𝟖𝟓𝟖 = 𝟏𝟖. 𝟓𝟖%

 

𝑪𝑾𝑰𝒏 =  𝑾𝑰𝟎(𝟏 + 𝑹𝟏) (𝟏 + 𝑹𝟐) … (𝟏 + 𝑹𝒏)

nCWI

0WI

iR

☺ 

 

𝑪𝑾𝑰𝟔  = 1(1 + 0.15)(1 + 0.10)(𝟏 + [−𝟎. 𝟎𝟓])(1 + 0.3)(1 + 0.08)(1 + 0.02) 

𝑪𝑾𝑰𝟔  = 𝟏(𝟏. 𝟏𝟓)(𝟏. 𝟏𝟎)(𝟎. 𝟗𝟓)(𝟏. 𝟑)(𝟏. 𝟎𝟖)(𝟏. 𝟎𝟐) = 𝟏. 𝟕𝟐𝟏𝟎

 

 

 𝑹𝒏 =
𝑪𝑾𝑰𝒏

𝑾𝑰𝒏−𝟏
−  𝟏
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 

standard deviation

volatilityσ

 

𝝈𝑹𝒊
= √∑ (𝑹𝒊𝒋 − 𝑹𝒊

̅̅ ̅)
𝟐𝒏

𝒋=𝟏

𝒏

𝝈𝑹𝒊
i

𝑹𝒊𝒋ij

𝑹𝒊
̅̅ ̅ij

𝒏i

 ∑ (𝑹𝒊𝒋 − 𝑹𝒊
̅̅ ̅)

𝟐𝒏
𝒋=𝟏1-nn
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☺ 

 

𝑬(𝑹𝑨) = 𝟎. 𝟐𝟕

𝝈𝑹𝑨
= √∑ (𝑹𝑨𝒋 − 𝑹𝑨

̅̅ ̅̅ )
𝟐𝒏

𝒋=𝟏

𝒏

𝝈𝑹𝑨
= √

(−𝟎. 𝟑𝟔 − 𝟎. 𝟐𝟕)𝟐 + (𝟎. 𝟗 − 𝟎. 𝟐𝟕)𝟐 + (𝟎. 𝟑𝟔 − 𝟎. 𝟐𝟕)𝟐 + (𝟎. 𝟏𝟖 − 𝟎. 𝟐𝟕)𝟐

𝟒

𝝈𝑹𝑨
= √

𝟎. 𝟑𝟗𝟔𝟗 + 𝟎. 𝟑𝟗𝟔𝟗 + 𝟎. 𝟎𝟎𝟖𝟏 + 𝟎. 𝟎𝟎𝟖𝟏

𝟒
= √

𝟎. 𝟖𝟏

𝟒
= √𝟎. 𝟐𝟎𝟐𝟓 = 𝟎. 𝟒𝟓

   

 

𝝈𝑹𝒊
= √∑ 𝑷(𝑹𝒊𝒋)(𝑹𝒊𝒋 − 𝑬(𝑹𝒊))

𝟐
𝒏

𝒋=𝟏

 𝝈𝑹𝒊
i

𝑹𝒊𝒋ij

 𝑷(𝑹𝒊𝒋)ij

 𝑬(𝑹𝒊)i 𝑹̅

☺  A
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  A

𝑬(𝑹𝒊) = ∑ 𝑹𝒊𝒋 × 𝑷(𝑹𝒊𝒋)

𝒏

𝒋=𝟏

𝑬(𝑹𝒊) = (𝟎. 𝟑)(𝟑𝟎𝟎𝟎 ) + (𝟎. 𝟓)(𝟓𝟎𝟎𝟎) + (𝟎. 𝟐)(𝟔𝟓𝟎𝟎) = 𝟒, 𝟕𝟎𝟎 

𝑬(𝑹𝒊) = 𝟒, 𝟕𝟎𝟎 

  

 A

𝝈𝑹𝒊
= √∑ 𝑷(𝑹𝒊𝒋)(𝑹𝒊𝒋 − 𝑬(𝑹𝒊))

𝟐
𝒏

𝒋=𝟏

𝝈𝑹𝒊
= √(𝟎. 𝟑)(𝟑𝟎𝟎𝟎 − 𝟒, 𝟕𝟎𝟎 )𝟐 + (𝟎. 𝟓)(𝟓𝟎𝟎𝟎 − 𝟒, 𝟕𝟎𝟎)𝟐 + (𝟎. 𝟐)(𝟔𝟓𝟎𝟎 − 𝟒, 𝟕𝟎𝟎)𝟐

𝝈𝑹𝒊
= √𝟖𝟔𝟕, 𝟎𝟎𝟎 + 𝟒𝟓, 𝟎𝟎𝟎 + 𝟔𝟒𝟖, 𝟎𝟎𝟎 = √𝟏, 𝟓𝟔𝟎, 𝟎𝟎𝟎

𝝈𝑹𝒊
= 𝟏, 𝟐𝟒𝟖. 𝟗𝟗𝟗

  

 Coefficient of variation

y  
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 𝑪𝑽𝒊 =
𝝈𝑹𝒊

𝑬(𝑹𝒊)

𝑪𝑽𝒊i .

𝝈𝑹𝒊i

𝑬(𝑹𝒊)i 𝑹̅

(CV)(CV)

☺ A

B

A B

 

𝑪𝑽𝑨 =
𝝈𝑹𝑨

𝑬(𝑹𝑨)

𝑪𝑽𝑨 =
𝟏, 𝟐𝟒𝟖. 𝟗𝟗𝟗

𝟒, 𝟕𝟎𝟎
= 𝟎. 𝟐𝟔𝟓𝟕

  

 

𝑪𝑽𝑩 =
𝝈𝑹𝑩

𝑬(𝑹𝑩)

𝑪𝑽𝑩 =
𝟏𝟗𝟓𝟗. 𝟔

𝟓𝟒𝟎𝟎 
= 𝟎. 𝟑𝟔𝟐𝟖

  

 

 
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☺ 

 

𝑬(𝑹𝒊) = 𝑹𝒊
̅̅ ̅ =

∑ 𝑹𝒊𝒋
𝒏
𝒋=𝟏

𝒏
 

𝑬(𝑹𝑴) = 𝑹𝑴
̅̅ ̅̅ =

𝟎. 𝟑𝟔 

𝟒
= 𝟎. 𝟎𝟗 = 𝟗%

  

 

𝑬(𝑹𝑩) = 𝑹𝑩
̅̅ ̅̅ =

𝟎. 𝟐𝟎 

𝟒
= 𝟎. 𝟎𝟓 = 𝟓%

  

 

 

 

  :

𝝈𝑹𝑴
= √∑ (𝑹𝑴𝒋 − 𝑹𝑴

̅̅ ̅̅ )
𝟐𝒏

𝒋=𝟏

𝒏

𝝈𝑹𝑴
= √

(−𝟎. 𝟏𝟐 − 𝟎. 𝟎𝟗)𝟐 + (𝟎. 𝟑 − 𝟎. 𝟎𝟗)𝟐 + (𝟎. 𝟏𝟐 − 𝟎. 𝟎𝟗)𝟐 + (𝟎. 𝟎𝟔 − 𝟎. 𝟎𝟗)𝟐

𝟒

𝝈𝑹𝑴
= √

 𝟎. 𝟎𝟒𝟒𝟏 + 𝟎. 𝟎𝟒𝟒𝟏 + 𝟎. 𝟎𝟎𝟎𝟗 + 𝟎. 𝟎𝟎𝟎𝟗 

𝟒
= √

𝟎. 𝟎𝟗𝟏𝟖

𝟒
= √𝟎. 𝟎𝟐𝟐𝟗𝟓 = 𝟎. 𝟏𝟓𝟏𝟒
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  

  :

𝝈𝑹𝑩
= √∑ (𝑹𝑩𝒋 − 𝑹𝑩

̅̅ ̅̅ )
𝟐𝒏

𝒋=𝟏

𝒏

𝝈𝑹𝑩
= √

(𝟎. 𝟎𝟖 − 𝟎. 𝟎𝟓)𝟐 + (𝟎. 𝟏𝟐 − 𝟎. 𝟎𝟓)𝟐 + (−𝟎. 𝟏𝟓 − 𝟎. 𝟎𝟓)𝟐 + (𝟎. 𝟏𝟓 − 𝟎. 𝟎𝟓)𝟐

𝟒
 

𝝈𝑹𝑩
= √

 𝟎. 𝟎𝟎𝟎𝟗 + 𝟎. 𝟎𝟎𝟒𝟗 + 𝟎. 𝟎𝟒 + 𝟎. 𝟎𝟏 

𝟒
= √

𝟎. 𝟎𝟓𝟓𝟖

𝟒
= √𝟎. 𝟎𝟏𝟑𝟗𝟓 = 𝟎. 𝟏𝟏𝟖𝟏

  

 

 

𝑪𝑽𝒊 =
𝝈𝑹𝒊

𝑬(𝑹𝒊)
 

𝑪𝑽𝑴 =
𝝈𝑹𝑴

𝑬(𝑹𝑴)

𝑪𝑽𝑴 =
𝟎. 𝟏𝟓𝟏𝟒

𝟎. 𝟎𝟗
= 𝟏. 𝟔𝟖𝟐𝟐

  

  :

𝑪𝑽𝑩 =
𝝈𝑹𝑩

𝑬(𝑹𝑩)

𝑪𝑽𝑩 =
𝟎. 𝟏𝟏𝟖𝟏

𝟎. 𝟎𝟓
= 𝟐. 𝟑𝟔𝟐

  

 
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☺ 

 

 ←←←

 

←←←

 

 

 
 


