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Formalization of Almost Stable Matching Problem Including Unknown Preferences
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A matching problem of multiple tasks and contractors can be formulated as a stable marriage problem. In large scale
matching problems, it becomes difficult for tasks and contractors to tell their own preferences because evaluating all the
contractors/tasks are costly for tasks/contractors. These unknown preferences may cause mis-matching and make the
matching unstable. To solve the stable marriage problem with unknown preferences, we expand stable marriage problems to
that including unknown preferences. In this problem, we are difficult to know whether a matching is stable or unstable
because we cannot know if mis-matching exists. We define almost stable matching as the matching having the least value in
the expected numbers of mis-matching. We propose an algorithm to find an almost stable matching.
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function MATCHING()

for each (B;, B, Bs, B
s.t. | Bi|+|Be|/12+ | Bs|/2+ | B4l 14=K/4
@ = all pairs
foreach (¢, 0 € B
delete (¢ ¢ from @
if(¢, 0 € BiU By
for each c;s.t. ¢ prefer c;to ¢
or it is unknown if ¢ prefer c¢; or ¢
call DELETE_SAFELY(cy, ¢ ¢, B, @)
end for
else //if (¢, 0 € Bs U By
for each c; s.t. it is known if ¢ prefer ¢; or ¢
call DELETE_SAFELY(cy, ¢ ¢, B, @)
end for
end if
if(¢, 0 € Bi1U B
for each #:s.t. cprefer ¢;:to ¢
or it is unknown if ¢ prefer ¢; or ¢
call DELETE_SAFELY(¢, ¢, ¢, B,
end for
else//if (¢, 0 € B2 U By
for each #;s.t. it is known if ¢ prefer ¢; or ¢
call DELETE_SAFELY(¢, ¢, ¢, B, @
end for
end if
end for
if there is stable matching Mand |M|=n
return matching
end if
end for
if there is not stable matching
return “there is no matching which Pa(B) = K/4”
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function DELETE_SAFELY(x;, y, x, B, 6

delete (xz, y) from @
if (x7, ) is not in B
and y prefer x;to x
for each y; s.t. x; prefer yto y:
or it is unknown if x; prefer yor y:
delete (xz, y2) from @

end for
end if
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