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In a recent commentary (‘“Formative Pe-
riod Political Differentiation in the Southern
Valley of Mexico,” AA 86:976-985, 1984),
Ackerly and Young find fault with my analysis
of Formative period settlements in the Valley
of Mexico (Steponaitis 1981), and question
the validity of certain inferences that I
reached. These inferences originally stemmed
from an argument in which I constructed an
ideal mathematical model, deduced implica-
tions from this model, and showed that the
prehistoric settlement data were largely con-
sistent with these implications. Ackerly and
Young challenge the last step in this line of
reasoning and contend that their “rigorous
statistical testing” fails to confirm an adequate
fit between my model’s predictions and the
data in question. They further claim that my
model contains a raft of “unstated” or “im-
plicit” assumptions, from which they deduce
additional implications that are not supported
by the evidence.

Sadly, this critique is so fraught with mis-
understandings that it never really hits the
mark. Not only do Ackerly and Young misin-
terpret their own statistical results, but also
they attribute to me various assumptions and

statements that I never made. By injecting
these assumptions, they distort my original ar-
gument beyond recognition. Thus, the model
they purport to test and find invalid is largely
their own creation.

I will set forth the major problems with
their commentary, treating statistical matters
first, and then discussing various substantive
issues raised.

Statistical Problems

The theoretical model I presented was
based on the premise that the population of
any settlement was directly proportional to
the amount of food it had available. The
amount of food, in turn, was assumed to be de-
pendent on two things: (1) the productivity of
the settlement’s catchment, and (2) the flow of
tribute either into or out of the settlement. By
formulating these and other assumptions into
a series of mathematical equations, I derived
a set of ideal predictions that can be briefly
stated as follows. If site size is plotted against
catchment productivity, each level in the po-
litical settlement hierarchy should be repre-
sented by a distinct line of positive slope, with
the number of lines on the diagram corre-
sponding to the number of levels in the hier-
archy. Lowest on the diagram should be the
villages, above them the local centers, and
higher still the regional centers. Ideally, each
successively higher line should have a larger y-
intercept and a somewhat steeper slope (Ste-
ponaitis 1981:325-332).

In applying this model to the Valley of
Mexico data, I plotted size against productiv-
ity for sites of the Middle, Late, and Terminal
Formative periods separately. On the whole,
patterns very similar to those predicted were
observed. The Middle Formative diagram ex-
hibited only villages, whereas the Late and
Terminal Formative diagrams showed three-
tiered hierarchies consisting of villages, local
centers, and regional centers. When least-
squares lines were fitted to these scatters, the
nucleated villages consistently had y-inter-
cepts close to zero, and the local centers had y-
intercepts considerably greater than zero.
Moreover, within each period the best-fit line
for local centers exhibited a greater slope than
that for nucleated villages. Although the cor-
respondence between model and data was by
no means perfect, it nevertheless seemed to me
remarkably close, especially in view of all the
potential sources of error. Given this corre-
spondence, I was able to use the model as a
basis for making empirical estimates of tribute
rates, the relative number of nonproducers,
and the degree of regional centralization in
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each of the periods considered (Steponaitis
1981:340-356).'

Ackerly and Young take issue with this
analysis by questioning the reality of the em-
pirical patterns I identified. To support their
claim, they perform a series of statistical tests
comparing the regression parameters of local
centers with those of nucleated villages. While
not denying that the computed values of these
parameters differ in exactly the way the model
predicts, Ackerly and Young show that many
of these differences are not statistically signif-
icant at the 0.05 level. This finding applies to
both the slopes and the y-intercepts of the Late
Formative sites, as well as to the slopes of the
Terminal Formative sites. These results lead
them to argue that the model is not adequately
supported by the evidence and that many of
the inferences I drew from the model are un-
warranted.

The weakness of their argument lies not in
their statistics, but in how these statistics are
interpreted. The key question is, what can we
legitimately infer from their finding that the
differences between certain regression param-
eters are not statistically significant? Contrary
to what Ackerly and Young suggest, such a re-
sult does not necessarily imply that the ob-
served differences are random or interpre-
tively meaningless. Rather, it simply indicates
that the available evidence is insufficient to
formally reject a null hypothesis (H,), which
states that the sample of sites is drawn from an
underlying population in which the parame-
ters being compared are equal. This is a far cry
from saying that H, must be true, or even that
the evidence supports H, more strongly than
some precisely specified alternative hypothe-
sis (H,). Indeed, one cannot justifiably argue
that such a result provides convincing evi-
dence in favor of H,, unless one demonstrates
that the test presents a reasonably high prob-
ability of rejecting H, when Hj is false. This
probability is referred to as the power of the
test, and its value depends on both the sample
size and the magnitude of the difference that
one is looking for.

That Ackerly and Young ignore this point
is regrettable, for it can easily be demon-
strated that the power of their tests is so low
that one would not expect a statistically sig-
nificant difference in slopes, even if my model
holds true. Calculating power requires that we
specify what the predicted difference between
slopes of local centers and villages should be.
As shown in the Appendix, the magnitude of
this expected difference is largely a function of
tribute rates. Based on the tribute rates that
have been estimated for the Late and Termi-
nal Formative, my equations predict that the
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slopes should differ by only about 10% (Table
1). The probability that Ackerly and Young’s
tests would correctly detect a population dif-
ference this small is only about 0.06 (Table 2).
Under these circumstances, it is ludicrous for
Ackerly and Young to argue that a lack of sta-
tistical significance constitutes strong evi-
dence against my model. If anything, exactly
the opposite is true: given what is predicted by
the model, a statistically significant difference
in slopes is so unlikely that finding such a dif-
ference would be legitimate reason to question
the model’s validity. Ironically, by not contra-
dicting the model, Ackerly and Young’s statis-
tical results tend to confirm it.

Indeed, when we examine the differences in
slope observed for each period (Table 1), we
find that they are very close to my predicted
values, much closer, in fact, than they are to
zero—the value stipulated by the null hy-
potheses that Ackerly and Young accept. This
situation points up a major weakness in the
usual method of significance testing: the pro-
cedure automatically insures acceptance of
the null hypothesis unless the evidence against
it is overwhelming. Although such an ap-
proach may be logically justified in certain ex-
perimental settings or in cases where there are
strong a priori reasons to believe the null hy-
pothesis is valid, its utility in the nonexperi-
mental social sciences, especially archeology,
has been questioned (Cowgill 1977; Henkel
1976; Morrison and Henkel 1970). In the
present case I see no reason—Ilogical, practi-
cal, or philosophical—to treat the arbitrary
null hypotheses proposed by Ackerly and
Young as being intrinsically more plausible
than the hypotheses that stem from my model.
If we are to compare these alternatives statis-
tically, it makes much more sense to compare
them on an equal footing. This can be done by
computing the two-tailed probability (p) of
obtaining the observed difference in slopes
with reference to each hypothesis separately.
As shown in Table 3, the observed values for
the Late and Terminal Formative yield prob-
abilities ranging from 0.60 to 0.73 in relation
to Ackerly and Young’s null hypothesis of no
difference, and probabilities of 0.85 to 0.94 in
relation to the hypothetical differences gener-
ated by my model. Since all these probabilities
are rather high, the evidence is best viewed as
ambiguous. However, if one 4ad to decide on
the basis of such a comparison, one would
have to say that the evidence favors the pre-
dictions of my model over the alternatives ac-
cepted by Ackerly and Young.

Turning now to the matter of intercepts, my
model stipulates that the y-intercept of local
centers should always be greater than that of
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Table 1
The predicted differences between slopes of local centers and nucleated villages.

Observed Estimated
slopes® tribute rates® Differences in slope
Period M, M, ¢ t Predicted® Observed
Late Formative .0688  .0592 157 .29-.46 .006-.008 .0096
Terminal Formative .0514  .0438 162 .43-.44 .005 .0076

*M, is the slope of the best-fit line for local centers; M, is the slope of the best-fit line for nucleated
villages. The values are taken from Steponaitis (1981:Tables V and VIII).

®These figures are taken from Steponaitis (1981:Tables VII and X, n. 10 and 13). The rationale
behind the alternative estimates of ¢, for each period is explained therein.

<Calculated using equations (8) and (9). Both equations yield virtually identical estimates. The
different predictions for the Late Formative stem from using alternative possible values of ¢, in the

equations.

Table 2
The power of Ackerly and Young’s statistical tests for differences in slope.*

Ackerly and Young’s test results

Power®
Null Two-tailed Decision Alternative with
hypothesis probability = onH,  hypothesis  respect
Period (Hy) ®) (x = .05) (H,) to H,
not A, = .006
Late Formative A =0 .73 rejected A, = .008 .06
not
Terminal Formative A =0 .60 rejected A, = .005 .06

*The population parameter for the difference between slopes is represented by the symbol 4,. In
Ackerly and Young’s terms, this is equivalent to B, (Local Centers) MINUS B, (Nucleated Villages)-

®Power is calculated as the probability of obtaining a ¢ statistic whose value falls within the re-
jection subset of Ackerly and Young’s test of H,, assuming that H, is true. This probability was
estimated by linear interpolation from Table 3 in Fisher and Yates (1957).

villages (Steponaitis 1981:326-332). The
regression lines for both the Late and Termi-
nal Formative showed exactly this relation-
ship, and in each case the difference between
intercepts was substantial (Steponaitis
1981:Tables V and VIII). Based on their sta-
tistics, Ackerly and Young conclude that the
difference is significant for the Terminal
Formative sites but not significant for the Late
Formative sites. Once again, however, it
seems that these results are largely a reflection
of the power of the tests that were employed.
Unlike for slopes, there is no satisfactory
way to arrive at a theoretical value for what
the difference between intercepts should be.
We do know, however, that the observed differ-
ences are perfectly consistent with the model,
since the vertical separation between centers
and villages on the scatter diagrams yielded
estimates of the first-order tribute rate (¢,) that
were ethnographically plausible (Steponaitis

1981:346-347, 354-355; 1984). Hence, it is
both legitimate and instructive to calculate the
power of Ackerly and Young’s tests in relation
to these observed values (Table 4). Note that
the Late Formative test, which failed to reject
H,, had a power of less than 0.20, whereas the
Terminal Formative test, which did reject H,
had a power of nearly 0.70. In other words, the
one test that had a reasonably high probabil-
ity of successfully detecting a difference of the
sort predicted by my model did, in fact, detect
such a difference. Given the low power of the
other test, the negative result it produced can-
not be given much interpretive weight.
Ackerly and Young seem to believe that no
hypothesis can be taken seriously unless it is
found to be statistically significant at the 0.05
level. This notion, as a general proposition,
has very little to recommend it. Not only is the
0.05 level a totally arbitrary criterion, but
there is no reason to believe that it should be



