
be larger than our estimated β.)

4 Assumptions behind the “reasoning chain” model

Figure 3: In our current “reasoning chain” model we assume that all statements related
to the same fact can be naturally ordered into a linear chain. In reality we can expect
more complex dependencies between statements that are more appropriately described with
a directed acyclic graph, see figure 4.

The “reasoning chain” model is built on eight simple and intuitive assumptions.

First, we assume that for every pair of substances, there is a general truth or rule: These
substances either usually do or usually do not interact. The odds of encountering a negative
rule (“A usually does not interact with B”) are not necessarily the same as the odds of en-
countering a positive rule (“C usually does interact with D”); we denote the corresponding
probabilities by 1− ρ and ρ, respectively.

Second, each general rule may have an exception, with probability φ (e.g., proteins A
and B interact in most cases, but do not interact when in tissue X).

Third, we allow experiments to produce erroneous results: They produce false-negative
results with probability ν and false-positive results with probability µ.

Fourth, we assume an asymmetry in terms of ease of publication between negative and
positive experimental results. Many experimentalists believe that it is more difficult to pub-
lish a negative result (“we were unable to demonstrate that A and B interact”) than to
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