


 



 



 

 



 

 

 



 



 

 



 

 

 



 

 𝒗𝒊 ~ 𝑼(𝟎, 𝒌), 𝒏 = 𝟐

𝑛 = 2

𝑟 = 0

𝑣𝑖  ~ 𝑈(0, 𝑘) 0 < 𝑘

𝑏𝑖 = 𝛼𝑖𝑣𝑖  , 0 < 𝛼𝑖 ≤ 1

𝑏𝑗 = 𝛼𝑗𝑣𝑗  , 0 < 𝛼𝑗 ≤ 1, ∀𝑗 ≠ 𝑖

𝑖 𝑏𝑖

𝑚𝑎𝑥
𝑏𝑖

(𝑣𝑖 − 𝑏𝑖)𝑃𝑟(𝑖𝑟𝑎𝑏𝑎𝑧𝑖\𝑏𝑖)

𝑃𝑟(𝑖𝑟𝑎𝑏𝑎𝑧𝑖\𝑏𝑖) 𝑖 𝑏𝑖

𝑃𝑟(𝑖𝑟𝑎𝑏𝑎𝑧𝑖\𝑏𝑖) = 𝑃𝑟{𝑏𝑖 > 𝛼𝑗𝑏𝑗} = 𝑃𝑟 {𝑣𝑗 <
𝑏𝑖

𝛼𝑖
}

𝑃𝑟 {𝑣𝑗 <
𝑏𝑖

𝛼𝑖
} =

𝑏𝑖

𝑘𝛼𝑗

𝑖

𝑚𝑎𝑥
𝑏𝑖

(𝑣𝑖 − 𝑏𝑖)
𝑏𝑖

𝑘𝛼𝑗

𝑏𝑖 =
1

2
𝑣𝑖

𝑏𝑖 = 𝛼𝑖𝑣𝑖 𝛼𝑖 =
1

2
𝑗

𝑏𝑗 =
1

2
𝑣𝑗 𝛼𝑗 =

1

2

 𝒗𝒊 ~ 𝑼(𝟎, 𝒌), 𝒏 ≥ 𝟐

𝑛 ≥ 2

𝑟 = 0

𝑣𝑖  ~ 𝑈(0, 𝑘) 0 < 𝑘

𝑏𝑗 = 𝛼𝑣𝑗  , 0 < 𝛼𝑗 ≤ 1, ∀𝑗 ≠ 𝑖, 𝑖

𝑏𝑖



 

𝑃𝑟(𝑖𝑟𝑎𝑏𝑎𝑧𝑖\𝑏𝑖) = (
𝑏𝑖

𝑘𝛼𝑗
)

𝑛−1

𝑚𝑎𝑥
𝑏𝑖

(𝑣𝑖 − 𝑏𝑖) (
𝑏𝑖

𝑘𝛼𝑗
)

𝑛−1

𝑏𝑖 =
(𝑛−1)

𝑛
𝑣𝑖

 𝒗𝒊 ~ 𝑼(𝒎, 𝒌), 𝒏 = 𝟐

𝑛 = 2

𝑟 = 0

𝑣𝑖  ~ 𝑈(𝑚, 𝑘) 0 < 𝑚 < 𝑘 𝑖

𝑏𝑖 = 𝑚 + 𝛼(𝑣𝑖 − 𝑚) = (1 − 𝛼)𝑚 + 𝛼𝑣𝑖, 0 < 𝛼 ≤ 1,

𝑖 𝑏𝑖

𝑃𝑟(𝑖𝑟𝑎𝑏𝑎𝑧𝑖\𝑏𝑖) = 𝑃𝑟{𝑏𝑖 < (1 − 𝛼)𝑚 + 𝛼𝑣𝑗} = 𝑃𝑟 {𝑣𝑗 <
𝑏𝑖−(1−𝛼)𝑚

𝛼
} =

𝑏𝑖−𝑚

𝛼(𝑘−𝑚)

𝑚𝑎𝑥
𝑏𝑖

(𝑣𝑖 − 𝑏𝑖)
𝑏𝑖−𝑚

𝛼(𝑘−𝑚)

𝑏𝑖 = 𝑚 +
1

2
(𝑣𝑖 − 𝑚)

 𝒗𝒊 ~ 𝑼(𝒎, 𝒌), 𝒏 ≥ 𝟐

𝑛 ≥ 2

𝑟 = 0

𝑣𝑖 ~ 𝑈(𝑚, 𝑘) 0 < 𝑚 < 𝑘

𝑏𝑖 = 𝑚 +
𝑛−1

𝑛
(𝑣𝑖 − 𝑚). (1)

𝑚 𝑘

П = 𝑚 +
𝑛−1

𝑛+1
(𝑘 − 𝑚)



 

𝜕(𝑚+
𝑛−1

𝑛
(𝑣𝑖−𝑚))

𝜕𝑛
=

𝑣𝑖−𝑚

𝑛2 > 0

𝑙𝑖𝑚
𝑛→∞

𝑚 +
𝑛−1

𝑛
(𝑣𝑖 − 𝑚) = 𝑣𝑖

𝜕П

𝜕𝑛
=

2(𝑘−𝑚)

(𝑛+1)2

𝑙𝑖𝑚
𝑛→∞

П = 𝑘

𝑝 > 200

𝑝 = 200

𝑝 ≤ 200



 

 

𝑣𝑖  ~ 𝑈(0, 300) ∀ 𝑖 = 1, 2

𝑣1 =
2𝑘

3
= 200 𝑣2 =

𝑘

3
= 100

𝑏𝑖
∗ =

𝑣𝑖

2
 ∀ 𝑖 = 1, 2

𝑏1 = 100

 

𝑛



 

П = 𝑛 ∫ (𝑣𝐹′(𝑣) + 𝐹(𝑣) − 1)𝐹(𝑣)𝑛−1𝑑𝑣
𝑘

𝑚
 (2)

𝑚 𝑘

𝐹(𝑣)

𝑣𝑖  ~ 𝑈(𝑚, 𝑘)

𝑚

𝐹(𝑣) =
𝑣−𝑚

𝑘−𝑚
𝑚 ≤ 𝑣 < 𝑘

𝑓(𝑣) = 𝐹′(𝑣) =
𝜕𝐹(𝑣)

𝜕𝑣
=

1

𝑘−𝑚
𝑣 ∈ (𝑚, 𝑘)

П = 𝑛 ∫ (𝑣
1

𝑘−𝑚
+

𝑣−𝑚

𝑘−𝑚
− 1) (

𝑣−𝑚

𝑘−𝑚
)

𝑛−1

𝑑𝑣
𝑘

𝑚
 (3)

𝑟 = 𝑚

П = 𝑚 +
𝑛−1

𝑛+1
(𝑘 − 𝑚), (4)

𝑛 = 2 П = 𝑚 +
1

3
(𝑘 − 𝑚)

𝑟̅ =
1

2
𝑘 𝑚 <

1

2
𝑘 𝑟 = 𝑚

𝑚 >
1

2
𝑘 𝑟̅ =

1

2
𝑘

1

2
𝑘 𝑘

П̅ = 𝑚 +
𝑛−1

𝑛+1
(𝑘 − 𝑚) −

(−2𝑚+𝑘)𝑛(2𝑚−𝑘)

(2(𝑘−𝑚))𝑛(𝑛+1)
, (5)

𝑛 = 2 П̅ =
𝑘2(5𝑘−6𝑚)

12(𝑘−𝑚)2 > 𝑚 +
1

3
(𝑘 − 𝑚) = П

𝑛 = 2

𝑟 = 𝑚 = 100 𝑣𝑖  ~ 𝑈(100, 700) ∀ 𝑖 = 1, 2

П = 𝑚 +
𝑛−1

𝑛+1
(𝑘 − 𝑚) = 100 +

2−1

2+1
(700 − 100) = 300

𝑟̅ =
1

2
𝑘 = 350

𝑚 <
1

2
𝑘 П̅ = 328.93



 

 

𝑣𝑖  ~ 𝑈(𝑚, 𝑘) 𝑛𝑜𝑛 𝑣1 > 𝑣2 > ⋯ > 𝑣𝑛, 𝑣1 = 𝑚 +
𝑛

𝑛+1
(𝑘 − 𝑚), 𝑣2 = 𝑚 +

𝑛−1

𝑛+1
(𝑘 − 𝑚)

𝑃𝑟(𝑣1 > 𝑣2 > ⋯ > 𝑣𝑛) = 𝐹(𝑣1) =
𝑣1−𝑚

𝑘−𝑚
=

𝑛

𝑛+1

(𝑣1 − 𝑣2)𝑃𝑟(𝑣1 > 𝑣2 > ⋯ > 𝑣𝑛)

𝑖

𝑏𝑖
∗ = 𝑚 +

𝑛−1

𝑛
(𝑣𝑖 − 𝑚) ∀ 𝑖 = 1, 2 

(𝑣1 − 𝑏1)𝑃𝑟(𝑣1 > 𝑣2 > ⋯ > 𝑣𝑛)

𝑠 =
𝑛(𝑘−𝑚)

(𝑛+1)2
. (6)

𝑛 = 2

𝑣𝑖  ~ 𝑈(100, 700) ∀ 𝑖 = 1, 2

𝑠 =
400

3



 

 



 

 

 



 



 

 



 

 

𝑘

𝑝 ~ 𝑈(0, 𝑘)

𝑖 𝑘

𝑣𝑖  ~ 𝑈(0, 𝑘)

𝑖

𝑣𝑖
𝑒 ~ 𝑈(𝑣𝑖 − 𝑧, 𝑣𝑖 + 𝑧)

𝑧

𝑧 ~ 𝑈(0, min {𝑣𝑖})

min{𝑣𝑖} = 11



 



 

𝑛 = 100 𝑝 = 788$

𝑘 = 1.000$ 𝑣𝑗
𝑒 = 1.008$ (𝑖 = 44)

𝑣𝑗 = 997$ 𝑣𝑗
𝑒 − 𝑝 = 1.008 − 288 = 220$

𝑣𝑗
𝑒 − 𝑣𝑗 = 1.008 − 997 = 11$



 

 

 

 



 

 

 



 

 

 

𝑛𝑧 < 𝑛𝑜

𝑛𝑧

𝑛𝑜

𝑛𝑧 = 𝛼𝑛𝑜 , 0 < 𝛼 < 1

𝑚𝑧 𝑘𝑧

𝑚𝑜 𝑘𝑜

𝑣𝑖
𝑧 ~ 𝑈(𝑚𝑧 , 𝑘𝑧)

𝑣𝑖
𝑜 ~ 𝑈(𝑚𝑜, 𝑘𝑜)

𝑣𝑖
𝑧 𝑣𝑖

𝑜

𝑚𝑧 ~ 𝑚𝑜

𝑚

𝑚𝑧 = 𝑚𝑜 = 0

𝑣𝑖
𝑧 ~ 𝑈(0, 𝑘𝑧)

𝑣𝑖
𝑜 ~ 𝑈(0, 𝑘𝑜)



 



 



 

𝑘𝑧 > 𝑘𝑜

𝑘𝑧

𝑘𝑜 𝛽

𝛽𝑘𝑧 = 𝑘𝑜 , 0 < 𝛽 < 1

𝑣𝑖
𝑧 ~ 𝑈(0, 𝑘𝑧)

𝑣𝑖
𝑜 ~ 𝑈(0, 𝛽𝑘𝑧)



 

 

𝛼 𝛽

𝑟̅ =
1

2
𝑘

𝑣𝑖  ~ 𝑈(𝑚, 𝑘)

𝑟̅ =
1

2
𝑘 𝑚 <

1

2
𝑘

𝑚 = 0 𝑚 <
1

2
𝑘

𝑚 = 0

𝑛

П̅ =
2𝑛𝑘(𝑛−1)+𝑘

2𝑛(𝑛+1)
. (7)

𝑛

𝑘

𝜕П̅

𝜕𝑛
= −

(𝑙𝑛(2)𝑛−2𝑛+1+𝑙𝑛(2)+1)𝑘

2𝑛(𝑛+1)2 > 0 𝑙𝑖𝑚
𝑛→∞

2𝑛𝑘(𝑛−1)+𝑘

2𝑛(𝑛+1)
= 𝑘

𝜕П̅

𝜕𝑘
=

2𝑛(𝑛−1)+1

2𝑛(𝑛+1)
> 0

𝑚 = 0 𝑛

𝑠 =
𝑛𝑘

(𝑛+1)2 . (8)

𝑛

𝑘

𝜕𝑠

𝜕𝑛
=

(1−𝑛)𝑘

(𝑛+1)3 < 0 lim
𝑛→∞

𝑛𝑘

(𝑛+1)2 = 0

𝜕𝑠

𝜕𝑘
=

𝑛

(𝑛+1)2 > 0



 

𝑘

∀ 2 ≤ 𝑛 ≤ 1000

𝑛 𝑘

𝒌



 

П𝑧
̅̅̅̅ =

2𝑛𝑧𝑘𝑧(𝑛𝑧−1)+𝑘𝑧

2𝑛𝑧(𝑛𝑧+1)
=

2𝛼𝑛𝑜𝑘𝑧(𝛼𝑛𝑜−1)+𝑘𝑧

2𝛼𝑛𝑜(𝛼𝑛𝑜+1)
, (9)

𝜕П𝑧̅̅̅̅

𝜕𝛼
= −

(𝑛𝑜(𝑙𝑛(2)𝛼𝑛𝑜−2𝛼𝑛𝑜+1+𝑙𝑛(2)+1)𝑘𝑧

2𝛼𝑛𝑜(𝛼𝑛𝑜+1)2
> 0

П𝑜
̅̅̅̅ =

2𝑛𝑜𝑘𝑜(𝑛𝑜−1)+𝑘𝑜

2𝑛𝑜(𝑛𝑜+1)
=

2𝑛𝑜𝛽𝑘𝑧(𝑛𝑜−1)+𝛽𝑘𝑧

2𝑛𝑜(𝑛𝑜+1)
, (10)

𝜕П𝑜̅̅ ̅̅

𝜕𝛽
=

2𝑛𝑜𝑘𝑧(𝑛𝑜−1)+𝑘𝑧

2𝑛𝑜(𝑛𝑜+1)
> 0

𝛼 𝛽

𝛼

𝛽

𝜶 𝜷



 

𝑠𝑧 =
𝑛𝑧𝑘𝑧

(𝑛𝑧+1)2 =
𝛼𝑛𝑜𝑘𝑧

(𝛼𝑛𝑜+1)2 , (11)

𝜕𝑠𝑧

𝜕𝛼
=

𝑛𝑜𝑘(1−𝛼𝑛𝑜)

(𝛼𝑛𝑜+1)3 < 0 𝛼 >
1

𝑛

𝑠𝑜 =
𝑛𝑜𝑘𝑜

(𝑛𝑜+1)2
=

𝑛𝑜𝛽𝑘𝑧

(𝑛𝑜+1)2
, (12)

𝜕𝑠𝑜

𝜕𝛽
=

𝑛𝑜𝑘𝑧

(𝑛𝑜+1)2 > 0

𝛼

𝛼 >
1

𝑛
𝛽 𝛼

𝛽

 𝜶 𝜷



 

 



 

 

https://balclis.com/es/
https://www.hiscox.co.uk/online-art-trade-report


 


