-

take care to specify the context of the

model; and (iv) use model acceptability and

performance indices rather than simple dec-

larations of validation to describe the re-
sults of model testing.

Edward J. Rykiel Jr.
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Texas AGM University,
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Response: We fully agree with Sterman that
the points raised in our article are limited
neither to computer models nor to the earth
sciences. We focused on numerical models
in the earth sciences because the more
general point about underdetermination of
scientific theories has been made eloquently
elsewhere, because earth science is the area
of our own experience and expertise, and
because the issues of verification and vali-
dation are active topics of discussion among
earth scientists.

Rykiel sees little semantic difference be-
tween “verify,” “validate,” and “confirm.”
While acknowledging overlap in the many
meanings of these terms, we disagree that
they are synonyms in common usage. For
example, one can werify that a parking
permit has been walidated. Nuances of
meaning do matter, particularly when terms
are shared in scientific and lay discourse.
Our discussion of the terms “verify” and
“validate” is an accurate representation of
the way many earth scientists use these
terms (1), and our use of the term “con-
firm” follows decades of scholarship in logic
and in philosophy of science (2). Neverthe-
less, the primary objective of our article was
substantive, not semantic. If modelers were
to change only language and not practice,
then our article would not have achieved its
objective. Current usage is misleading and
can create a false sense of truth, particularly
in practical policy applications.

Rykiel says we slay a straw man, but the
“straw people” in this case include the
International Atomic Energy Agency and
the U.S. Department of Energy. The ter-
minology that we critique comes directly
from the scientific guidelines of these agen-
cies and from published scientific literature
(3). The syllogism that Rykiel puts forward
as the correct logical construct for evaluat-
ing models begs the fundamental questions
at stake: Who decides what the specified
criteria are? What are the limits of the

. - LETTERS

problem domain? and Can they change
with time?

Rykiel concludes that “modelers them-
selves should take the lead in asserting the
restrictions and limitations of models.”
Insofar as two of us are modelers (4), and
all three of us routinely use and evaluate
models (5), this is precisely what we tried
to do.

Naomi Oreskes
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Department of Earth Sciences,

Dartmouth College,

Hanover, NH 03755, USA
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Corrections and Clarifications

In the Random Sample “Venuses reappear” (18
Feb., p. 923), Patricia Rice of West Virginia
University is incorrectly identified as “Patricia
White.” Randall White of New York Univer-
sity is the source of quotes attributed to
“White.”
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