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𝐸(𝑟𝑖) = 𝐸(𝑅𝐹) + ∑ 𝛽𝑖𝑘𝐸(𝐹𝑘)𝐾
𝑘=1

𝐸(𝐹𝑘) 𝛽𝑖𝑘

𝐸(𝑅𝐹)

𝐸(𝑟𝑖)

𝑟𝑖𝑡 − 𝑅𝐹𝑡 = 𝛽𝑖0 + ∑ 𝛽𝑖𝑘𝐹𝑘𝑡 + 𝑒𝑖𝑡
𝐾
𝑘=1 

𝐹𝑘𝑡

 𝛽𝑖�̂�

𝛾�̂�  𝛾𝑘

𝑟𝑖𝑡 − 𝑅𝐹𝑡 = 𝛾0 + ∑ 𝛾𝑘𝛽𝑖�̂� + 𝑒𝑖𝑡
𝐾
𝑘=1

𝛾𝑘

𝛽𝑖𝑘  

𝐶𝑐𝑎𝑝𝑖 = 𝐸(𝑅𝐹) + 𝛾0̂ + ∑ 𝛾�̂�𝛽𝑖𝑘
�̂�𝐾

𝑘=1 

𝛽𝑖𝑘
�̂�

     𝑟𝑖𝑡 = 𝛽𝑖0
𝑇 + ∑ 𝛽𝑖𝑘

𝑇 𝐹𝑘𝑡 + 𝑠𝑖𝑡
𝐾
𝑘=1 



 

 

 

 

𝐹𝑈𝑁 =
𝑁𝑈𝑀

𝐷𝐸𝑁
=

𝑛𝑜𝑟(𝑅𝑂𝐸)×𝑛𝑜𝑟(𝐴𝑆𝐵)×𝑛𝑜𝑟(𝐴𝑃𝑂𝐵)×𝑛𝑜𝑟(𝐴𝑃𝑁𝐵)

𝑛𝑜𝑟(𝑀𝑉 𝐸⁄ )×𝑛𝑜𝑟(𝑀𝑉 𝐵𝑉⁄ )

𝑅𝑂𝐸 = 𝐹1; 𝐴𝑆𝐵 = 𝐹2 =
{∑ [𝑆(𝑄𝑡)]} 𝐵𝑉(𝑄𝑡)⁄𝑖

𝑡=1

∑ 𝑆𝐵𝑉(𝑛𝑄𝑡)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅𝑖
𝑡=1

𝐴𝑃𝑂𝐵 = 𝐹3 =
{∑ [𝑃𝑂(𝑄𝑡)]} 𝐵𝑉(𝑄𝑡)⁄𝑖

𝑡=1

∑ 𝑃𝑂𝐵𝑉(𝑛𝑄𝑡)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅𝑖
𝑡=1

𝐴𝑃𝑁𝐵 = 𝐹4 =
{∑ [𝑃𝑁(𝑄𝑡)]} 𝐵𝑉(𝑄𝑡)⁄𝑖

𝑡=1

∑ 𝑃𝑁𝐵𝑉(𝑛𝑄𝑡)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅𝑖
𝑡=1

𝑀𝑉/𝐸 = 𝐹5 𝑀𝑉/𝐵𝑉 = 𝐹6

𝑛𝑜𝑟(𝐹𝑗) = [𝑎𝑗 + (𝑏𝑗 − 𝑎𝑗) ×
𝐹𝑗−𝑐𝑗×𝐹𝑗

𝑚𝑖𝑛

𝑑𝑗×𝐹𝑗
𝑚𝑎𝑥−𝑐𝑗×𝐹𝑗

𝑚𝑖𝑛+𝑒𝑗
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∑ 𝑆𝐵𝑉(𝑛𝑄𝑡)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅𝑖
𝑡=1

∑ 𝑃𝑂𝐵𝑉(𝑛𝑄𝑡)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅𝑖
𝑡=1 ∑ 𝑃𝑁𝐵𝑉(𝑛𝑄𝑡)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅𝑖

𝑡=1



 

 

𝐹1𝑡 = 𝑅𝑀𝑡 − 𝑅𝐹𝑡  𝐹2𝑡 = 𝐻𝐿𝑀𝑁𝑡  𝐹3𝑡 = 𝐿𝑀𝐻𝐷𝑡

𝑅𝑀𝑡 − 𝑅𝐹𝑡

𝐸(𝑟𝑖) = 𝐸(𝑅𝐹) + 𝛽𝑖,𝑀𝐸(𝑅𝑀 − 𝑅𝐹) + 𝛽𝑖,𝐻𝑀𝐿𝑁𝐸(𝐻𝑀𝐿𝑁) + 𝛽𝑖,𝐿𝑀𝐻𝐷𝐸(𝐿𝑀𝐻𝐷)



 

𝜷𝒊�̂�

𝛽𝑖�̂�

{𝑒𝑖1
∗1̂, … , 𝑒𝑖𝑇

∗1̂} {𝑒𝑖1̂, … , 𝑒𝑖�̂�}

𝛽𝑖�̂�

{(𝑟𝑖1 − 𝑅𝐹1)∗1, … , (𝑟𝑖𝑇 − 𝑅𝐹𝑇)∗1}

{𝑒𝑖1
∗1̂, … , 𝑒𝑖𝑇

∗1̂}

{(𝑟𝑖1 − 𝑅𝐹1)∗1, … , (𝑟𝑖𝑇 − 𝑅𝐹𝑇)∗1}

𝛽𝑖𝑘
∗1̂

𝜸�̂�

𝜷𝒊𝒌
∗�̂� 𝜸𝒌

∗�̂� 𝜸𝒌

{(𝜷𝒊𝟏
∗�̂� , … , 𝜷𝒊𝑲

∗�̂�), … , (𝜷𝒊𝟏
∗�̂�, … , 𝜷𝒊𝑲

∗�̂�)} {(𝜸𝟏
∗�̂� , … , 𝜸𝑲

∗�̂�), … , (𝜸𝟏
∗�̂�, … , 𝜸𝑲

∗�̂�}

𝜷𝒊𝒌
𝑻

𝛽𝑖𝑘
�̂�

{(𝜷𝒊𝟏
𝑻�̂� , … , 𝜷𝒊𝑲

𝑻�̂�), … , (𝜷𝒊𝟏
𝑻�̂�, … , 𝜷𝒊𝑲

𝑻�̂�)}

𝑬(𝑹𝑭)

𝝁 = 𝟏
𝑻⁄ ∑ 𝑹𝑭𝒕

𝑻
𝒕=𝟏

{𝝁∗�̂�, … , 𝝁∗�̂� } {𝑹𝑭𝟏
∗𝒋

, … , 𝑹𝑭𝑻
∗𝒋

 }

{𝑹𝑭𝟏, … , 𝑹𝑭𝑻 }

𝝁∗�̂� = 𝟏
𝑻⁄ ∑ 𝑹𝑭𝒕

∗𝒋𝑻
𝒕=𝟏



 

 

𝑪𝒄𝒂𝒑𝒊
̂

{(𝜸𝟏
∗�̂� , … , 𝜸𝑲

∗�̂�), … , (𝜸𝟏
∗�̂�, … , 𝜸𝑲

∗�̂�}

{(𝜷𝒊𝟏
𝑻�̂� , … , 𝜷𝒊𝑲

𝑻�̂�), … , (𝜷𝒊𝟏
𝑻�̂�, … , 𝜷𝒊𝑲

𝑻�̂�)} {𝑪𝒄𝒂𝒑𝒊
∗𝟏, … , 𝑪𝒄𝒂𝒑𝒊

∗𝑩 }

𝑪𝒄𝒂𝒑𝒊
∗𝒋̂ = 𝝁∗�̂� + 𝜸𝟎

∗�̂�
+ ∑ 𝜸

𝒌

∗�̂�
𝜷𝒊𝒌

𝑻�̂�𝑲
𝒌=𝟏 

{𝑪𝒄𝒂𝒑𝒊
∗𝟏, … , 𝑪𝒄𝒂𝒑𝒊

∗𝑩 }

𝑪𝒄𝒂𝒑𝒊

𝑪𝒄𝒂𝒑𝒊

�̂� 𝜷�̂�

𝜷�̂�

𝜷�̂�



 

𝛾

𝑟𝑖𝑡 − 𝑅𝐹𝑡 = 𝛾0 + 𝛾𝑀𝛽𝑖.�̂� + 𝛾𝐻𝑀𝐿𝛽𝑖.𝐻𝑀�̂� + 𝛾𝑆𝑀𝐵𝛽𝑖,𝑆𝑀�̂� + 𝜀𝑖𝑡

𝛾0

𝛾𝐻𝑀𝐿

𝛾𝑆𝑀𝐵

𝛾𝑀

 𝛽𝑖.�̂�

 𝛽𝑖.𝐻𝑀�̂�  𝛽𝑖,𝑆𝑀�̂� 

2
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2
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𝛾

𝑟𝑖𝑡 − 𝑅𝐹𝑡 = 𝛾0 + 𝛾𝑀𝛽𝑖.�̂� + 𝛾𝐻𝑀𝐿𝑁𝛽𝑖.𝐻𝑀𝐿𝑁
̂ + 𝛾𝐿𝑀𝐻𝐷𝛽𝑖,𝐿𝑀𝐻𝐷

̂ + 𝜀𝑖𝑡

𝛾0

𝛾𝐻𝑀𝐿𝑁

𝛾𝐿𝑀𝐻𝐷

𝛾𝑀

2
LLR



 

𝛾0

2
LLR



𝑟𝑖𝑡 − 𝑅𝐹𝑡 = 𝛾0 + 𝛾𝑀𝛽𝑖.�̂� + 𝛾𝐻𝑀𝐿𝑁𝛽𝑖.𝐻𝑀𝐿𝑁
̂ + 𝛾𝐿𝑀𝐻𝐷𝛽𝑖,𝐿𝑀𝐻𝐷

̂ + 𝜀𝑖𝑡

𝛾0

𝛾𝐻𝑀𝐿𝑁

𝛾𝐿𝑀𝐻𝐷



 

 



𝑟𝑖𝑡 − 𝑅𝐹𝑡 = 𝛾0 + 𝛾𝑀𝛽𝑖.�̂� + 𝛾𝐻𝑀𝐿𝑁𝛽𝑖.𝐻𝑀𝐿𝑁
̂ + 𝛾𝐿𝑀𝐻𝐷𝛽𝑖,𝐿𝑀𝐻𝐷

̂ + 𝜀𝑖𝑡

𝛾𝑀

𝛾𝐻𝑀𝐿𝑁 𝛾𝐿𝑀𝐻𝐷







 

2
LLR

2
LLR



 

𝛾𝐿𝑀𝐻�̂�

𝛾𝐻𝑀𝐿�̂�

𝛾�̂� 

𝛽1,𝐻𝑀𝐿𝑁
̂

𝛽1,𝐿𝑀𝐻𝐷
̂

𝛽1,𝐿𝑀𝐻𝐷
̂

𝛽1,�̂�

                                                           
3 The estimated values of the cost of capital for 25 modelled portfolios on the basis of Approach 1, and the MFF93 

application (in both approaches) are available from the authors on request. 



 

 

𝛾𝐻𝑀𝐿�̂�

𝛾𝐿𝑀𝐻�̂�

𝛾�̂�

𝛽1,𝐻𝑀𝐿𝑁
̂

𝛽1,𝐿𝑀𝐻𝐷
̂

𝛽1,�̂�

𝛽1,𝐻𝑀𝐿𝑁
̂

𝛽1,𝐿𝑀𝐻𝐷
̂

𝛽1,�̂�



 

𝑟𝑖𝑡 − 𝑅𝐹𝑡 = 𝛽𝑖.0 + 𝛽𝑖.𝑀(𝑅𝑀𝑡 − 𝑅𝐹𝑡) + 𝛽𝑖.𝐻𝑀𝐿𝐻𝑀𝐿𝑡 + 𝛽𝑖.𝑆𝑀𝐵𝑆𝑀𝐵𝑡 + 𝑒𝑖𝑡



𝑟𝑖𝑡 − 𝑅𝐹𝑡 = 𝛾0 + 𝛾𝑀𝛽𝑖.�̂� + 𝛾𝐻𝑀𝐿𝛽𝑖.𝐻𝑀�̂� + 𝛾𝑆𝑀𝐵𝛽..𝑆𝑀�̂� + 𝜀𝑖𝑡

Average betas:   𝑟𝑖𝑡 =∝𝑖+ 𝛽𝑖,𝑀
𝑡 𝑅𝑀𝑡 + 𝛽𝑖,𝐻𝑀𝐿

𝑡 𝐻𝑀𝐿𝑡 + 𝛽𝑖,𝑆𝑀𝐵
𝑡 𝑆𝑀𝐵𝑡 + 𝑒𝑖𝑡

𝐶𝑐𝑎𝑝𝑖 = 𝐸(𝑅𝐹) + 𝛾0̂ + 𝛽𝑖,𝑀
𝑎�̂� 𝛾�̂� + 𝛽𝑖,𝐻𝑀𝐿

𝑎�̂� 𝛾𝐻𝑀�̂� + 𝛽𝑖,𝑆𝑀𝐵
𝑎�̂� 𝛾𝑆𝑀�̂� 𝛽𝑖,𝑘

𝑎𝑣 =
1

193
∑ 𝛽𝑖,𝑘

�̂�193
𝑡=1





 

 

𝑟𝑖𝑡 − 𝑅𝐹𝑡 = 𝛽𝑖.0 + 𝛽𝑖.𝑀(𝑅𝑀𝑡 − 𝑅𝐹𝑡) + 𝛽𝑖.𝐻𝑀𝐿𝑁𝐻𝑀𝐿𝑁𝑡 + 𝛽𝑖.𝐿𝑀𝐻𝐷𝐿𝑀𝐻𝐷𝑡 + 𝑒𝑖𝑡



𝑟𝑖𝑡 − 𝑅𝐹𝑡 = 𝛾0 + 𝛾𝑀𝛽𝑖.�̂� + 𝛾𝐻𝑀𝐿𝑁𝛽𝑖.𝐻𝑀𝐿𝑁
̂ + 𝛾𝐿𝑀𝐻𝐷𝛽𝑖.𝐿𝑀𝐻𝐷

̂ + 𝜀𝑖𝑡

Average betas:   𝑟𝑖𝑡 =∝𝑖+ 𝛽𝑖,𝑀
𝑡 𝑅𝑀𝑡 + 𝛽𝑖,𝐻𝑀𝐿𝑁

𝑡 𝐻𝑀𝐿𝑁𝑡 + 𝛽𝑖,𝐿𝑀𝐻𝐷
𝑡 𝐿𝑀𝐻𝐷𝑡 + 𝑒𝑖𝑡

𝐶𝑐𝑎𝑝𝑖 = 𝐸(𝑅𝐹) + 𝛾0̂ + 𝛽𝑖,𝑀
𝑎�̂� 𝛾�̂� + 𝛽𝑖,𝐻𝑀𝐿𝑁

𝑎�̂� 𝛾𝐻𝑀𝐿�̂� + 𝛽𝑖,𝐿𝑀𝐻𝐷
𝑎�̂� 𝛾𝐿𝑀𝐻�̂� 𝛽𝑖,𝑘

𝑎𝑣 =
1

193
∑ 𝛽𝑖,𝑘

�̂�193
𝑡=1





 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



 



 

 


