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 

 standard deviation

volatility

σ

 

𝝈𝑹𝒊
= √∑ (𝑹𝒊𝒋 − 𝑹𝒊

̅̅ ̅)
𝟐𝒏

𝒋=𝟏

𝒏

𝝈𝑹𝒊
i

𝑹𝒊𝒋ij

𝑹𝒊
̅̅ ̅ij

𝒏i
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 ∑ (𝑹𝒊𝒋 − 𝑹𝒊
̅̅ ̅)

𝟐𝒏
𝒋=𝟏1-nn

Population

Sample

☺ 

 

𝒕𝑹𝑨𝑹𝑨 − 𝑹𝑨
̅̅ ̅̅(𝑹𝑨 − 𝑹𝑨)̅̅ ̅̅ ̅𝟐

𝑬(𝑹𝑨) = 0.1267 = 𝑅𝐴
̅̅̅̅

𝝈𝑹𝑨
= √∑ (𝑹𝑨𝒋 − 𝑹𝑨

̅̅ ̅̅ )
𝟐𝒏

𝒋=𝟏

𝒏 − 𝟏

𝝈𝑹𝑨
= √

(𝟎. 𝟏 − 𝟎. 𝟏𝟐𝟔𝟕)𝟐 + (𝟎. 𝟐 − 𝟎. 𝟏𝟐𝟔𝟕)𝟐 + (𝟎. 𝟏𝟓 − 𝟎. 𝟏𝟐𝟔𝟕)𝟐 + (𝟎. 𝟎𝟗 − 𝟎. 𝟏𝟐𝟔𝟕)𝟐 + (𝟎. 𝟎𝟕 − 𝟎. 𝟏𝟐𝟔𝟕)𝟐 + (𝟎. 𝟏𝟓 − 𝟎. 𝟏𝟐𝟔𝟕)𝟐

𝟔 − 𝟏

𝝈𝑹𝑨
= √

𝟎. 𝟎𝟏𝟏𝟕

𝟓
= √0.0023 = 𝟎. 𝟎𝟒𝟖𝟒
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   

☺ 

 

𝒕 𝑹𝑩 𝑹𝑩 − 𝑹𝑩
̅̅ ̅̅   (𝑹𝑩 − 𝑹𝑩)̅̅ ̅̅ ̅𝟐 

  0.12 -0.0333 0.0011 

  0.18 0.0267 0.0007 

  0.15 -0.0033 0.0000 

  0.20 0.0467 0.0022 

  0.17 0.0167 0.0003 

  0.10 -0.0533 0.0028 

0.92   0.0071 

0.1533 
  

𝑬(𝑹𝑩) = 0.1533 = 𝑅𝐵
̅̅̅̅

𝝈𝑹𝑩
= √

𝟎. 𝟎𝟎𝟕𝟏

𝟓
= √𝟎. 𝟎𝟎𝟏𝟒𝟐 = 𝟎. 𝟎𝟑𝟕𝟔

  
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☺ 

𝒕 𝑹𝑫 𝑹𝑫 − 𝑹𝑫
̅̅ ̅̅   (𝑹𝑫 − 𝑹𝑫)̅̅ ̅̅ ̅𝟐 

  0.092 0.0125 0.00015625 

  0.095 0.0155 0.00024025 

  0.085 0.0055 0.00003025 

  0.080 0.0005 0.00000025 

  0.075 -0.0045 0.00002025 

  0.050 -0.0295 0.00087025 

0.477   0.00131750 

0.0795 
  

 

𝝈𝑹𝒊
= √∑ 𝑷(𝑹𝒊𝒋)(𝑹𝒊𝒋 − 𝑬(𝑹𝒊))

𝟐
𝒏

𝒋=𝟏

 𝝈𝑹𝒊
i

𝑹𝒊𝒋ij

 𝑷(𝑹𝒊𝒋)ij

 𝑬(𝑹𝒊)i �̅�
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☺ i 

 i

 i 

𝑬(𝑹𝒊) = ∑ 𝑹𝒊𝒋 × 𝑷(𝑹𝒊𝒋)

𝒏

𝒋=𝟏

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

  i 

 i 

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

  i 

☺ A 

 𝑹𝑨 P (𝑹𝑨) الحالة 

1 10% 20% 

2 12% 30% 

3 15% 40% 

4 19% 10% 
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 i

 i 

𝑹𝑨 P (𝑹𝑨) 𝑹𝑨P(𝑹𝑨) 𝑹𝑨 الحالة  − 𝑹𝑨
̅̅ ̅̅  (𝑹𝑨 − 𝑹𝑨

̅̅ ̅̅ )𝟐 𝐏(𝑹𝑨)(𝑹𝑨 − 𝑹𝑨
̅̅ ̅̅ )𝟐 

1 10% 20% 2.0% -3.50% 0.00123 0.0245% 
2 12% 30% 3.6% -1.50% 0.00023 0.0068% 
3 15% 40% 6.0% 1.50% 0.00023 0.0090% 
4 19% 10% 1.9% 5.50% 0.00303 0.0303% 

 المجموع
  

13.5% 
  

0.0705% 
   𝑹𝑨

̅̅ ̅̅     

𝝈𝑹𝑨
= √𝟎. 𝟎𝟕𝟎𝟓 = 𝟐. 𝟔𝟓%

☺  B

 𝑹𝑩 P (𝑹𝑩) الحالة 

1 20% 10% 

2 15% 50% 

3 10% 20% 

4 12% 20% 

 i

 i 

𝑹𝑩 P (𝑹𝑩) 𝑹𝑩P(𝑹𝑩) 𝑹𝑩 الحالة  − 𝑹𝑩
̅̅ ̅̅  (𝑹𝑩 − 𝑹𝑩

̅̅ ̅̅ )𝟐 𝐏(𝑹𝑩)(𝑹𝑩 − 𝑹𝑩
̅̅ ̅̅ )𝟐 

1 20% 10% 2.0% 6.10% 0.00372 0.0372% 
2 15% 50% 7.5% 1.10% 0.00012 0.0060% 
3 10% 20% 2.0% -3.90% 0.00152 0.0304% 
4 12% 20% 2.4% -1.90% 0.00036 0.0072% 

 %0.0809   %13.9   المجموع
   𝑹𝑨

̅̅ ̅̅     

𝝈𝑹𝑨
= √𝟎. 𝟎𝟖𝟎𝟗 = 𝟐. 𝟖𝟒% 
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