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The limitation plane’s 
direction changes with 
different combinations 
of user preference.
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𝝁𝝁𝒂𝒂,𝝁𝝁𝒃𝒃,𝝁𝝁𝒄𝒄 = 𝟎𝟎.𝟐𝟐𝟐𝟐,𝟎𝟎.𝟐𝟐𝟐𝟐,𝟎𝟎.𝟐𝟐 𝝁𝝁𝒂𝒂,𝝁𝝁𝒃𝒃,𝝁𝝁𝒄𝒄 = 𝟎𝟎.𝟐𝟐,𝟎𝟎.𝟐𝟐,𝟎𝟎.𝟔𝟔 𝝁𝝁𝒂𝒂,𝝁𝝁𝒃𝒃,𝝁𝝁𝒄𝒄 = 𝟎𝟎.𝟏𝟏𝟏𝟏,𝟎𝟎.𝟑𝟑𝟑𝟑,𝟎𝟎.𝟐𝟐
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𝝈𝝈𝒂𝒂 = 𝝈𝝈𝒄𝒄 = 𝟎𝟎.𝟎𝟎𝟏𝟏
𝝈𝝈𝒃𝒃 = 𝟎𝟎.𝟎𝟎𝟏𝟏

𝝈𝝈𝒂𝒂 = 𝝈𝝈𝒄𝒄 = 𝟎𝟎.𝟎𝟎𝟐𝟐
𝝈𝝈𝒃𝒃 = 𝟎𝟎.𝟎𝟎𝟏𝟏

𝝈𝝈𝒂𝒂 = 𝝈𝝈𝒄𝒄 = 𝟎𝟎.𝟏𝟏𝟎𝟎
𝝈𝝈𝒃𝒃 = 𝟎𝟎.𝟎𝟎𝟏𝟏

𝜇𝜇𝑎𝑎 ,𝜇𝜇𝑏𝑏 ,𝜇𝜇𝑐𝑐 = 0.5,0.1,0.4

The border of feasible 
region becomes rough 
when the variance of 
user type increase.
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𝝈𝝈𝒘𝒘 = 𝟎𝟎.𝟎𝟎𝟐𝟐

The border of feasible 
region becomes rough 
when the variance of 
user type increase.

𝝈𝝈𝒘𝒘 = 𝟎𝟎.𝟏𝟏𝟐𝟐 𝝈𝝈𝒘𝒘 = 𝟎𝟎.𝟐𝟐𝟐𝟐

𝜇𝜇𝑎𝑎 ,𝜇𝜇𝑏𝑏 ,𝜇𝜇𝑐𝑐 = 0.5,0.3,0.2
𝜎𝜎𝑎𝑎 ,𝜎𝜎𝑏𝑏 ,𝜎𝜎𝑐𝑐 = 0.05,0.05,0.07
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approximation used in deriving limitation plane approximation error
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