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 𝑁 = 39

 𝐴 = 7

 𝐿 = 2

 𝑅 = 7

 𝑋

 𝑌

𝑥 + 𝑦

𝑃(𝑥 + 𝑦) = 𝑃(𝑋 = 𝑥) ∗ 𝑃(𝑌 = 𝑦|𝑋 = 𝑥)  

𝑃(𝑥 + 𝑦) =
(𝐴

𝑥
)(𝑁−𝐴

𝑅−𝑥
)

(𝑁
𝑅

)
∗

(𝐿
𝑦

) (𝑁−𝐴−𝐿
𝑅−𝑥−𝑦

)

(𝑁−𝐴
𝑅−𝑋

)
 

𝑃(𝑥 + 𝑦) =
(𝐴

𝑥
) (𝐿

𝑦
) (𝑁−𝐴−𝐿

𝑅−𝑥−𝑦
)

(𝑁
𝑅

)
 

𝐸(𝑣𝑜𝑖𝑡𝑡𝑜(𝑥 + 𝑦)) = ℎ ∗
𝑆𝑥+𝑦

𝑃𝑥+𝑦
 

ℎ 𝑆𝑥+𝑦 𝑥 + 𝑦

𝑃𝑥+𝑦 𝑥 + 𝑦
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 𝑖

𝑀𝑖 𝑖

𝑀𝑖 = ∑ 𝑚𝑖𝑗;  𝑗 = 1,2,3,5,10

𝑗

 

 𝑖 𝑉𝑖 𝑖

𝑉𝑖 = ∑ ∑
𝑚𝑘𝑗

𝑗

𝑖−𝑗+1

𝑘=𝑖𝑗

;  𝑗 = 1,2,3,5,10  
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𝑚𝑖𝑗 𝑖 𝑗
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16,5% ∗

 8 633 244€ = 1 424 485,26€ 

13,6% ∗

18 743 505,60 = 2 549 116,76€
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𝐸(𝑟𝑖𝑣𝑖) = ∑ 𝐽𝑖(1 − 𝑒−𝑆𝜋𝑖)/𝑆
𝑖

+ ∑ 𝜋𝑖𝑊𝑖
𝑖

 

𝐽𝑖 𝑖 𝑆

𝜋𝑖  𝑖 𝑊𝑖

 𝑖
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𝛼

 𝛼𝑘  =  𝛼 +  34%

𝐽0 = 4,3𝑀; 𝐽1 =

4,0𝑀; 𝐽2 = 7,2𝑀; 𝐽3 = 26,4𝑀

𝐽𝑖

𝐽𝑖 = 𝛼𝑖𝑃 ∑ 𝑅𝑖𝑖 𝛼𝑖

𝑖 𝑃 𝑅𝑖 𝑖

𝛼1 
1

2
 𝛼0 𝐽1 < 𝐽0
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𝐽 = 𝑓(𝑣𝑎𝑘𝑖𝑜, 𝑞𝑡−1
𝑙 , 𝑄𝑘, 𝑇𝑅𝐸𝑁𝐷, 𝑇𝑅𝐸𝑁𝐷2, 𝐽𝑒𝑥, 𝐷𝐼𝐴𝑁𝐴, 𝑅𝑂𝐿𝐿)  

𝑞 = 𝑓(𝑣𝑎𝑘𝑖𝑜, 𝑞𝑡−1
𝑙 , 𝑄𝑘, 𝑇𝑅𝐸𝑁𝐷, 𝑇𝑅𝐸𝑁𝐷2, 𝐽𝑒𝑥, 𝐷𝐼𝐴𝑁𝐴, 𝐽)  

𝑞 𝐽

𝑄𝑘

𝑇𝑅𝐸𝑁𝐷 𝑇𝑅𝐸𝑁𝐷2 𝐽𝑒𝑥

𝐷𝐼𝐴𝑁𝐴

𝑅𝑂𝐿𝐿
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𝑦𝑖 = 𝛽0 + 𝛽1𝑥1𝑖 + 𝛽2𝑥2𝑖 + ⋯ + 𝛽𝑘𝑥𝑘𝑖 + 𝜀𝑖  

𝑦𝑖 𝑖 𝑥𝑖

𝜀𝑖 𝑖 𝛽0 𝛽𝑗; 𝑗 > 0 𝑥𝑗

𝑌&𝑋

 𝑌

 𝑋

 𝑋𝑗 𝑋𝑗𝑖 ∀ 𝑗, 𝑖

 

 𝐸(𝜀𝑖) = 0 ∀𝑖

 𝑉𝑎𝑟(𝜀𝑖) = 𝜎2 ∀𝑖

 𝐶𝑜𝑟(𝜀𝑖, 𝜀𝑙) = 0; 𝑖 ≠ 𝑙

 𝜀𝑖~𝑁(0, 𝜎2) ∀𝑖

𝑦 = 𝑋𝛽 + 𝜀  

𝛽 𝑏

𝑏 = (𝑋′𝑋)−1𝑋′  

𝑏  𝛽
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𝑦 = 𝑋𝛽  

𝐸(𝑦|𝑋) = 𝑋𝛽  

 

 
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𝑦𝑒 = 𝛽0 + 𝛽1𝑥1ℎ + 𝛽2𝑥2ℎ + ⋯ + 𝛽𝑘𝑥𝑘ℎ  

𝑦𝑒 𝑥𝑗ℎ; 𝑗 = 1 … 𝑘
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ln(𝑦𝑖) = 𝛽0 + 𝛽1𝑥1𝑖 + 𝛽2𝑥2𝑖 + ⋯ + 𝛽𝑘𝑥𝑘𝑖 + 𝜀𝑖 →  

𝑦𝑖 = 𝑒𝛽0𝑒𝛽1𝑥1𝑖+𝛽2𝑥2𝑖+⋯+𝛽𝑘𝑥𝑘𝑖𝑒𝜀𝑖  
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7.3.1 REGRESSIOMALLIEN KUVAAJIA 
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𝜒2

𝜒2 = ∑
𝑢𝑖

2

𝑠2

𝑁+ℎ

𝑖=𝑁+1
 

𝑁

(𝑁 = 408) ℎ (ℎ = 52) 𝑢𝑖

𝑖 𝑠2

𝜒2

𝜒2
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Pist𝑖𝑗 = [𝑝1 𝑝2 𝑝3  𝑝4 ] ∗ [𝑀𝑘𝑎𝑖𝑗  𝑀𝑣𝑎𝑟𝑖𝑗  𝑉𝑅𝑡𝑎𝑣𝑖𝑗  𝑉𝑅𝑣𝑎𝑟𝑖𝑗 ]𝑇

 

𝑖 =  1 … 20 𝑗 = 1,2

1 = 2 = 𝑝𝑘

𝑝1 =  𝑝2 =  𝑝3 =

0,3 &  𝑝4 = 0,1. 𝑀𝑘𝑎

𝑀𝑘𝑎

𝑀𝑣𝑎𝑟

𝑉𝑅𝑣𝑎𝑟

𝑉𝑅𝑡𝑎𝑣

𝑉𝑅𝑡𝑎𝑣
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𝐻

1 − 𝐻 =  𝑒𝑘𝑁

H = 1 − 𝑒𝑘𝑁
 

𝑁 𝑘

𝑘 −5,8999 ∗  10−8
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