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Abstract

Testing n objectives one by one requires n tests, but the number of defective
objective is often small. When multiple objectives can be tested of a pool, if the test result
1s negative, it can be determined that all objectives in its pool are negative at one time.
Or, if the test result for that pool is positive, at least one or more of the objectives in that
pool is positive. Thus, testing each pool that made by combining multiple objectives is
called group testing. Using a group test, the posterior probability that each specimen is
defective can be calculated from the test results of a much smaller number of pools than
the total number of objectives. However, when making a positive/negative determination,
the probability of false positives/false negatives in each test must be considered.
Therefore, for this purpose, algorithms such as Belief Propagation (BP) and Markov
Chain Monte Carlo (MCMC) are employed.

In this report, we develop and evaluate BP and MCMC algorithms for a combinatorial

group test design that reduces the number of tests when there are two types of defectives.
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