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Introduction

Human beings are, as John Locke put it, most of the time
condemned to live in the twilight of uncertainty rather than
the midday sun of certainty. Uncertainty management is
thus fundamental to human beings at all levels of their inter-
action with the real world. Abduction, proposed by Ameri-
can philosopher Charles S. Peirce as a distinct type of infer-
ence from deduction and induction, is a form of human rea-
soning that infers causes or explanations from effects. Since
in abduction premises do not guarantee the truth of conclu-
sions due to incomplete information, uncertainty manage-
ment plays an important role in human abductive reasoning.

However, few previous studies directly addressed the
connections between the two. For example, Echo (Thagard,
1992), a model of abduction, fails to sufficiently handle
various uncertainty aspects. First, Echo does not handle
belief acquisition, that is, it does not learn from its experi-
ence to adapt to the statistics in the environment. Second,
Echo does not handle dynamic belief revision. Echo as-
sumes that all evidence is available at the very beginning,
therefore, no belief revision is necessary. This is not a real-
istic assumption. People usually need to revise their beliefs
based on the changing environment.

Our research represents an attempt to explore the essence
of uncertainty management in human abductive reasoning.
We present a modified Echo model (UEcho), in which we
added a learning mechanism for belief acquisition and a
dynamic processing mechanism for belief revision. More
specifically, we embedded the Rescorla-Wagner learning
rule in UEcho, which allows UEcho to reflect some statis-
tics in the environment by updating the strengths of connec-
tions based on experience. In order for UEcho to do belief
revision, we designed UEcho to accept sequential evidence
and operate in a dynamic step-by-step mode. In addition,
we added a new parameter to UEcho to differentiate evi-
dence based on different presentation orders.

To evaluate the model, we report an empirical study in
which base-rate learning serves as a testbed for belief acqui-
sition and the order effect serves as a testbed for belief revi-
sion. Although literature about base rate acquisition and use
is quite controversial (see Cosmides & Tooby, 1996 for a
review), it has been shown repeatedly that, in some circum-
stances, people can automatically and accurately acquire
and use base rate and frequency information (Hasher &
Zacks, 1984). Order effects, on the other hand, are also

fairly robust findings in the human reasoning and judgment
literature (see Hogarth & Einhorn, 1992 for a review). The
order effect refers to the phenomenon that people may ob-
tain different conclusions based on evidence that is identical
except for presentation order.

Experimental results show that 1) Subjects can correctly
acquire most of the probabilitics, and UEcho does reasona-
bly well at simulating subject behavior; 2) Despite accurate
base rate acquisition, the order effect occurs under all con-
ditions. More specifically, both UEcho and the experiment
show a recency effect: the final decision is more heavily
influenced by the direction of the last evidence item.

Conclusions

Abduction is a distinct type of hypothetical reasoning which
infers something may-be. The empirical work here shows
that human abductive reasoning indeed involves uncertainty
and thus requires belief operations. Echo, a proposed model
of abduction, accounts for many aspects of human abductive
reasoning, but does not incorporate uncertainty manage-
ment. We designed a modified version of Echo (UEcho),
which has the potential to handle the uncertainty aspects of
abduction. UEcho does a fairly good job modeling belief
acquisition and dynamic belief revision, two critical compo-
nents in human abductive reasoning.
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