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Do not inflate exponentially the evidence for
the polynomial model: A reply to Jones
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A well-documented phenomenon supported by several
studies is that exponential growth functions are grossly
underestimated by human subjects (Keren, 1983;
Wagenaar & Sagaria, 1975; Wagenaar & Timmers, 1978,
1979). What is less clear is the nature of the computa
tional processes used by subjects that lead to underesti
mation. Keren (1983), following Wagenaar and his col
laborators, adopted a model that assumes that subjects
correctly perceive such series to be exponentially dis
tributed but incorrectly perceive their parameters. Jones
(1984), reiterating previous claims (Jones, 1977, 1979),
proposed a polynomial model which, according to his
claim, fits the data best. The main point of Keren's (1983)
article was to show that cultural differences or', more ac
curately, differences of everyday experience with series
that are approximately exponentially distributed (i.e., rate
of inflation) may affect subjects' perceptions and extrapo
lations of future values. Jones (1984), using his poly
nomial model and applying it to Keren's data, has reached
the same conclusion. Hence, both the polynomial and the
exponential model lead to the same conclusion proposed
by Keren. Nevertheless, it is still of interest to find out
which is the correct model. In other words, for both the
oretical as well as applied purposes, it is important to find
out the underlying computational algorithms that are used
by subjects.

Unfortunately, the experimental data reported by Keren
(1983) and by Wagenaar and his collaborators cannot pro
vide a strict test to determine which model is more ap
propriate. To investigate the computational mechanisms
that are used by subjects to make their estimates, further
(and different) experiments are needed. Jones's claim that
the polynomial model is a viable one and that the exponen
tial model is not is, however, unfounded, as shown below.

The analysis proposed by Jones (1984, Figures 1 and
2) does not add any further knowledge. It clearly does
not show that one model or the other provides any better
fit to the data. The prediction he makes from the poly
nomial model is post hoc and, in fact, arbitrary. The pat
tern of the results as drawn in Jones's Figures 1 and 2
are exactly the same for the quadratic and exponential
representations. Just take the horizontal line (that passes
through the y-ordinate of zero), shift it down to a value
of - .15 (in both figures), and the same results and con
clusions that were drawn from the polynomial model can
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now be obtained from the exponential model. Thus, as
far as the Keren (1983) data is concerned, the two models
lead to identical conclusions and there is no reason why
one model should be preferred to the other.

In a previous comment, Jones (1979) gave three rea
sons why the polynomial model was preferable to the ex
ponential. In the following, I briefly comment on each
of the three arguments.

The first argument put forward was that the polynomial
model was more parsimonious, because it required esti
mation of only one parameter instead of the two required
by the exponential model. Although parsimony by itself
is undoubtedly a desirable property, it is by no means the
only criterion for evaluating a model. A model with two
interpretable parameters is superior to an uninterpreta
ble single-parameter model. The exponential model can
be psychologically interpreted: In the analysis of my own
data (Keren, 1983, Table 2), for instance, it is shown that
subjects are underestimating the exponent by a factor of
{3, but are aware that the function is not simply linear or
multiplicative. They are trying to compensate for the in
sufficiently large exponent by introducing a multiplying
factor, a, which is always larger than 1. Obviously, that
"correction" is not sufficient. In addition, what is shown
in Table 2 is that being introduced to high inflation rates
results in a more realistic (yet still not large enough) value
for {3. It is difficult to see what interpretation can be given
to the different parameters of the polynomial model;
Jones, at least, does not provide any.

In the polynomial model, the number of parameters re
quired depends on the polynomial used. Jones (1979,
p. 233) provides a table in which the order of the poly
nomial (used as the model) is determined by the gradient
of the initial series. Obviously, some of the polynomials
in this table require more than one parameter. As a mat
ter of fact, the polynomial that Jones has fitted to my own
data (Keren, 1983) contains three parameters, so that, ac
cording to the criterion offered by Jones himself, the ex
ponential model should be preferred (since it is more par
simonious).

More disturbing, however, is the lack of any experimen
tal support for the dependencies between polynomial ex
trapolation and gradient of initial series as proposed in
this table. It is in this sense that I argued earlier that more
empirical work was needed before a verdict could be made
in favor of the polynomial model.

Jones's second argument was that "it is plausible that
subjects should process the initial series relative to the
analytically simplest form of accelerative function, the
quadratic, rather than relative to the exponential function"
(p. 233). This statement is again purely speculative and
up to now has no empirical support.

Jones's last argument was that "the polynomial model
has the advantage that it may also be applied to extrapo
lation from a wide range of series which are distributed
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other than exponentially" (p. 233). First, this claim does
not invalidate the exponential model in any way. Second,
as already argued, such a generalization should be demon
strated empirically. In fact, following Jones's line of
reasoning (i.e., speculating), my prior belief is that the
relationships between magnitude of gradient and the order
of polynomial proposed by Jones (1979) in Table 2 will
not stand an empirical test. Jones is invited to challenge
my belief.
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