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The multi-donor kidney exchange problem

WANG Gang, LUO Zhigang
(College of Computer, National University of Defense Technology, Changsha 410073, China)

Abstract ;: The kidney for transplantation is in serious shortage. To alleviate this problem, more and more countries have started various kidney

exchange programs. The kidney exchange problem (KE) is generally modeled as a cooperative game. Each player represents an incompatible

patient-donor pair. A patient may have more than one incompatible donor in reality. In light of this, the multi-donor kidney exchange game

(MDKE) was defined. The structures of MDKE% feasible solutions and stable solutions were studied. It was proved that donating multiple kidneys

is useless in joining in a better stable solution. Furthermore, the TTC algorithm, the NP-hardness of a stable solution and the inapproximability of

a maximum cover stable solution of KE were extended to MDKE. Experiments show the effectiveness of MDKE.
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Tab.4  Average cover percentage of TTC for KE and MDKE samples with 80 patients( % )

FtAL I, ABO, ABO2,
0.3 0.5 0.7 0.3 0.5 0.7 0.3 0.5 0.7
KE 98.71 97.68 95.50 77.87 76.20 72.33 44.66 42.26 38.05
MDKE,, 98.71 97.87 95.71 80.49  78.93 75.26  48.29  46.11 42.11
MDKE,, 98.78 97.93 95.79 83.26  81.65 78.39 52.08 50.16 46.29
MDKE,, 98.80 98.01 96.14  86.01 84.71 81.59 56.07 53.83 50.43
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