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ABSTRACT In this paper we report on a new discriminant function for the identification of artificially
deformed crania. Development of the function, based on a sample of deformed and
undeformed crania from the Philippines, required visual classification of the sample into
deformed and undeformed groups. Working from the observation that deformed crania
display flattened frontal and occipital regions, the sample was seriated based on degree
of flattening; classification was based on the results of this seriation. The discriminant function,
calculated using curvature indices, required only six simple measurements: arc and chord
measurements for the frontal (glabella to bregma), parietals (bregma to lambda) and occipital
(lambda to opisthion). The function was designed to be conservative, in that a deformed
cranium may be classified as undeformed, but the opposite should not occur. Our function
classified the undeformed crania with 100% accuracy and deformed crania with 76.9%
accuracy, for a total of 91.9% agreement with visual classification. In order to evaluate whether
the function is applicable for samples from outside the Philippines, a double blind test was
conducted with a large sample of deformed and undeformed crania from a broad geographi-
cal and temporal range. For this sample, the function agreedwith visual classification in 89.7%
of cases; 98.8% of undeformed crania were correctly classified, while deformed crania were
identified with 73.7% accuracy. These results demonstrate the utility of the new discriminant
function for the classification of artificially deformed crania from diverse contexts.
Copyright � 2007 John Wiley & Sons, Ltd.
Key words: artificial cranial deformation; discriminant function analysis; Guthe collection
Introduction

The practice of artificial cranial deformation has
been documented on nearly every continent and
may have been undertaken as early as 15,000
years ago (Dingwall, 1931; Brown, 1981; Antón
& Weinstein, 1999). Ethnographic accounts
indicate that a myriad of cultures considered a
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deformed head to be a mark of beauty, from the
Songish of British Columbia, where those who
had not been subjected to deformation practices
were considered ‘ill looking’ (Boas, 1891, cited in
Cheverud et al., 1992), to the Arawe of Melanesia,
amongst whom a ‘long head’ was considered to
be attractive to the opposite sex (Blackwood
& Danby, 1955). In addition, the practice of
artificial cranial deformation has often been
linked with elevated social standing (Ortner,
2003). As a form of bodily decoration used to
mark group membership, artificial deformation
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serves as a significant cultural artefact (Dingwall,
1931; Gerszten, 1993). Unlike other forms of
personal ornamentation such as tattooing, clothing
style, or piercing, artificial deformation has a
longer archaeological persistence, and thus the
practice is of interest to archaeologists for its
potential use in reconstructing aspects of past
social systems. Furthermore, it is generally agreed
that the distribution of cranial deformation,
both within and between populations, may
provide information on prehistoric population
movement, ethnic identity, and social stratifica-
tion (e.g. Hoshower et al., 1995).
Interest in cranial deformation is not only

archaeological, however. Physical anthropolo-
gists have focused on the effects of deformation
on craniofacial morphology and its influence on
the occurrence of non-metric traits such as
wormian bones (e.g. Antón et al., 1992; Cheverud
et al., 1992; Freiss & Baylac, 2003; O’Loughlin,
2004). There is also a place for the study of
cranial deformation within palaeoanthropology:
Trinkaus (1982: 199) argued that Shanidar 1 and
5 had been artificially deformed, suggesting that
Neandertals had a ‘behavioral pattern allied with
that of early anatomically modern humans.’
Furthermore, Antón & Weinstein (1999) argued
that the ‘archaic’ characteristics seen among
certain early Australian crania were a result of
cranial deformation and were therefore not a sign
of genetic relatedness between fossil Australians
and Indonesian Homo erectus (see Brown, 1981, for
further discussion of the deformation status of
Pleistocene Australian crania). Despite the
importance of cranial deformation to so many
issues of anthropological interest, the methods
used by various scholars to identify crania as
deformed can be highly subjective and often go
unpublished, highlighting the need for more
standardised methodology for the identification
of artificially deformed crania.
Artificial (also known as intentional) cranial

deformation results from manual manipulation of
the skull and/or from the application of deform-
ing apparatus and is manifested in morphological
changes to the cranial vault, often involving
flattening of the frontal and occipital regions
(Antón &Weinstein, 1999). Deformation can also
be unintentional, as when the rear of the skull is
flattened through the use of a cradleboard or
Copyright # 2007 John Wiley & Sons, Ltd.
because an infant frequently sleeps on a hard
surface. For both types, deformation occurs most
readily in the early stages of life when the cranial
bones are more malleable. Ethnographic and
ethnohistorical sources indicate that the practice
of artificial deformation often begins within the
first few days of birth, with apparatus being
applied for an average of six months to one year
(O’Loughlin, 2004).
Although artificial deformation can take many

forms – Gerszten (1993) discussed as many
as 14 unique cranial shapes resulting from
various methods of deformation – the two
most commonly described types are annular
and fronto-occipital deformation. Annular (also
known as circumferential) deformation occurs
when the cranial vault is encircled in material
such as bandages or tree bark. This compresses
the cranium cylindrically, limiting growth med-
iolaterally but allowing for compensatory
posterior and superior growth (Antón, 1989;
Antón & Weinstein, 1999). This results in
increased cranial length and decreased breadth,
causing these crania to appear ovoid in superior
view. Fronto-occipital (or antero-posterior)
deformation occurs when the frontal and
occipital regions of the skull are bound with
pads, boards or stones. This anteroposterior
compression constricts growth between the
frontal and occipital, with compensatory growth
of the parietals in a mediolateral direction
(Cheverud et al., 1992; White, 1996). Fron-
to-occipital deformation is characterised by
decreased cranial length and increased cranial
breadth, and is expressed by flattening of the
frontal and occipital bones and occasionally by
lateral bulging of the parietals (Antón, 1989).
The first step in any analysis involving

deformed crania involves classification of a given
sample into deformed and undeformed groups.
However, there is often disagreement as to how
best to define deformed crania, especially if the
sample is from a single population that shows a
continuum from non-deformed to highly
deformed crania (Trinkaus, 1982). This means
that the visual classification of a specific cranium
as being intentionally modified must to some
extent be subjective. The development of
discriminant functions to assist in the classifi-
cation of ambiguous crania is not uncommon,
Int. J. Osteoarchaeol. 17: 596–607 (2007)
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598 J. L. Clark et al.
although Dean (1995) argued that such functions
do not resolve the problems of subjectivity, as
they require the researcher to first visually inspect
the skulls, placing them in a priori deformed and
undeformed groups; these groups are then used to
evaluate the efficacy of a given function. In its
own way, however, this is also a strength, as a
function that does not agree with the visual
classification of unambiguous crania is unlikely to
provide any assistance in the classification of
less obvious specimens. While the number
and nature of measurements required for the
application of discriminant functions may also
restrict their utility, the stance taken here is
that the appropriate function can assist in the
confirmation of visual classification and in the
categorisation of ambiguous specimens. Given
the seemingly universal effects of artificial defor-
mation on vault contours (Antón & Weinstein,
1999), we sought to develop a discriminant
function that used curvature indices as a proxy for
degree of flattening of the frontal, parietals and
occipital. This paper reports on the procedures
involved in the development of this function and
documents its utility in identifying artificially
deformed crania.
Materials

The sample, which comprises 68 complete and
nearly complete crania, derives from the
University of Michigan Philippine Expedition,
directed by Carl E. Guthe from 1922 to 1925.
The goal of the expedition was to locate and
excavate archaeological sites in the central
and southern Philippines, including the Visayan
group, Mindanao, Palawan, and the Sulu
Archipelago (Guthe, 1929). Although the method
of investigation was primarily exploratory, the
collection comprises more than 13 000 objects
and associated documentation from 542 archae-
ological sites (Guthe, 1927). Of particular interest
are the�20 sites from which the crania that form
the basis for this study were recovered, the
majority of which were burial caves (Figure 1).
These sites span a range of dates, with a majority
of Asian trade-wares dating from the 14th to 16th

centuries (Bacus, 1995).
Copyright # 2007 John Wiley & Sons, Ltd.
The current sample was limited to adult and
young adult specimens. Given that the determi-
nation of sex can be confounded by artificial
deformation, and because the sample lacked
associated post-cranial parts, the sample was
not sexed. Finally, investigation was restricted
to those crania from a single archaeological
context (burial caves), and specimens showing
clear pathological changes and/or significant
post-depositional damage were removed from
analysis.
Methods

Visual classification

The first step in the discriminant analysis
involved visual classification of the sample. Based
on previous work (cf. Friess & Baylac, 2003), it was
expected that variation between deformed and
undeformed crania would be continuous and
gradual. Therefore, in order to assist in categor-
isation, the sample was physically seriated on a
two-dimensional grid that had been laid out upon
several large laboratory tables. The seriation
was based on degree of frontal and occipital
flattening, with occipital flattening scaled along
the x-axis and frontal flattening scaled on the
y-axis. This meant that undeformed crania (those
with round frontals and occipitals) would cluster
in the top left corner of the grid, while artificially
deformed crania (with flattened frontals and
occipitals) would be located in the bottom right
corner. Once the seriation was established, we
continued to correct the position of crania over
the course of several weeks until we were satisfied
with the placement of the specimens. This
process was completed twice (by different
combinations of the authors), and while the
results of the two seriation attempts were very
similar, the function described here is based on
the second seriation, primarily the work of the
first author. The seriation was expected to result
in a linear arrangement of crania along a single
axis from round/round to flat/flat; however, a
number of crania clustered in the lower left corner
of the grid, showing occipital flattening but no
discernable frontal flattening. Only one cranium
was located in the upper right corner of the grid
Int. J. Osteoarchaeol. 17: 596–607 (2007)
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Figure 1. Map of the Central and Southern Philippines showing sites from the University of Michigan Philippine
Expedition from which crania were recovered.
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(flat frontal/round occipital); because this speci-
men was also morphologically distinct compared
with the rest of the sample, it was removed from
analysis. Seriated crania were thus divided into
four categories: undeformed (n¼ 24); artificially
deformed (n¼ 17); round frontal/flat occipital
(n¼ 16); and ambiguous deformation status
(n¼ 11) (Figure 2).
The largest category comprised undeformed

crania. These specimens are predominantly
characterised by rounded frontal and occipital
regions (Figure 3). Some of the crania do show
minimal frontal or occipital flattening, but not
beyond what was determined to be within
the realm of normal variation. In this case,
‘normal variation’ was defined based on the
consideration of a cranial sample in which
deformation was absent, which allowed for a
recognition of the range of individual variation to
Copyright # 2007 John Wiley & Sons, Ltd.
be expected among normal crania in terms of
cranial shape and the degree of frontal and
occipital flattening.
Artificially deformed crania were identified

based on the presence of significantly flattened
frontal and occipitals, and are often associated
with lateral bulging of the parietals near the
lambdoid suture (Figure 4). However, the
deformed group shows a great deal of variability.
Some deformed crania have low and sloping
frontals, while others are flattened with a more
vertical profile. Parietal variation exists on two
levels; firstly, some specimens show a great deal of
curvature at the most superior aspect of the skull,
while others are relatively flat. Furthermore, some
crania show lateral bulging at the rear of the skull,
resulting in a more triangular shape in superior
view, while others do not display this trait and
appear much more rounded. Although Antón
Int. J. Osteoarchaeol. 17: 596–607 (2007)
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Figure 2. Results of seriation.
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(1989) and White (1996) both associate fron-
to-occipital deformation with bilobed parietals
(particularly evident in superior view), the feature
is only present in one Philippine specimen. It is
possible that the marked bilobial appearance of
some fronto-occipitally deformed crania was due
to the application of bandages and/or binding
that created a depression along the sagittal suture,
Figure 3. Undeformed cranium, C23.73T.

Copyright # 2007 John Wiley & Sons, Ltd.
and that this practice was not common in the
Philippines. However, it may also be the case that
differences in developmental factors explain the
lack of bilobed parietals in this sample. Finally,
there was variability in occipital flattening, with
some crania showing vertically oriented flatten-
ing at lambda and others showing more oblique
nuchal flattening. All of the deformed crania
Int. J. Osteoarchaeol. 17: 596–607 (2007)
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Figure 4. Deformed crania. From top left: lateral views of C23.73B, C23.73M, C23.73L, C24.24C, C23.73Q. Second row:
alternative views of C23.73L.
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represent fronto-occipital deformation. This
deformation appears to be a result of the
application of boards or stones strapped to the
front and back of the skull; the observed variation
may be a result of differential duration
of application or of variability in the angle at
which the deforming apparatus were bound to the
skull.
The 16 crania characterised by round frontals

but flattened occipitals were placed in a class of
their own. This subset of the sample was not
classified as artificially deformed due to the lack
of evidence for involvement of the frontal
(Figure 5). The deformation most likely resulted
from cradleboarding, although ethnohistorical
accounts documenting the practice of cradle-
boarding in the Philippines were not found. The
crania show moderate to pronounced flattening
of the occipital – this flattening occurs in both the
nuchal region and around lambda.Watson (1999)
suggested that both result from cradleboarding,
but that lambdoidal flattening is caused by the
use of a neck roll, which changes the angle of
contact between the rear of the skull and the
cradleboard so that the lambdoidal region would
have been in contact with the hard surface. The
occipital flattening is often asymmetrical; this
asymmetrical flattening was not limited to a single
Copyright # 2007 John Wiley & Sons, Ltd.
side but was noted on both the left and right
sides.
The final 11 crania were not easily categorised

as either normal or deformed. Morphology in
this group is variable, although all show at
least some degree of frontal and occipital flattening
(Figure 6). Four of the 11 crania show a
saddle-shaped depression immediately posterior
to bregma. This is of interest because a number of
scholars have linked these zonal depressions with
deformation (Goldstein, 1940; Brown, 1981).
Within the Philippine sample, however, the
feature is present on only one clearly deformed
cranium, and it is also found on two otherwise
normal skulls. In an analysis that included more
than 500 deformed and undeformed crania, Antón
& Weinstein (1999) noted that post-bregmatic
depressions were consistently more frequent in
deformed than undeformed crania. However,
post-bregmatic depressions can occur with suffi-
cient frequency in undeformed crania to be useful
as a non-metric trait in forensic anthropological
estimates of ancestry, with individuals of African
ancestry more frequently possessing the trait (e.g.
Gill, 1998). Therefore, the presence of the
depressions, while notable, was not convincing
enough evidence to place these crania into the
deformed category.
Int. J. Osteoarchaeol. 17: 596–607 (2007)
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Figure 5. Round frontal/flat occipital, C23.73P.
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Discriminant analysis

Although there has long been agreement that
artificial deformation results in flattening of the
frontal and occipital regions as compared with
undeformed crania (e.g. Moss, 1958; Cheverud
igure 6. Ambiguous deformation status, C21.24A.
F
Copyright # 2007 John Wiley & Sons, Ltd.
et al., 1992), Antón & Weinstein (1999) were the
first to conduct a systematic analysis of the effects
of artificial deformation on vault contours across
populations and deformation types (while
analyses of a similar scope have taken place,
these have often focused on such issues as the
Int. J. Osteoarchaeol. 17: 596–607 (2007)
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effects of deformation on determinations of
biological distance rather than on vault contours
per se). Working from a sample of 588 crania that
included deformed and undeformed specimens
from North and South America and undeformed
crania from Australia and New Zealand, Antón &
Weinstein (1999) demonstrated that both of the
major types of deformation result in flattened
frontals and occipitals, and that furthermore,
these crania often show more angulated parietal
regions. Given that the effects of artificial
deformation on vault contours are seemingly
universal, curvature indices for the frontal,
parietal and occipital were chosen as the
discriminating variables for our discriminant
analysis.
Arc and chord measurements were taken along

the sagittal plane from glabella to bregma
(frontal), from bregma to lambda (parietal) and
from lambda to opisthion (occipital). Arcs were
taken by placing a plastic tape between each set
of points, while chords were measured using
Mitutoyo digital sliding calipers. The resolution
of the tape allowed measurements to be taken
only to the nearest millimetre; for the sake of
consistency, measurements taken with the cali-
pers (resolution 0.1mm) were rounded up or
down before recording. For the frontal measure-
ments, glabella was chosen over nasion because
we were interested in the degree of frontal
flattening – arc measurements taken from nasion
are less informative as a result of variability in the
projection of the supraorbital torus. Curvature
indices were then calculated as (arc/chord)�100.
These indices serve as a proxy for degree of
flattening, in that the closer the arc and chord
measurements are to each other, the lower the
index score, indicating a greater degree of
flattening. A key benefit of using these indices
is ease of measurement – the landmarks employed
are easily identified, reducing the likelihood of
inter-observer error.
Of the 68 crania subjected to visual classifi-

cation, seven were removed from the analysis due
to extensive damage to the cranial base. In
addition, six of the 61 crania for which
measurements were taken displayed some damage
to the cranial base, although in these cases it was
possible to reconstruct opisthion using modelling
clay. Discriminant analysis was based upon only
Copyright # 2007 John Wiley & Sons, Ltd.
the unambiguously deformed and undeformed
crania; this sample comprised 24 undeformed
crania and 13 deformed crania.
Results

After collecting all the measurements and
calculating the indices, data for the 37 unam-
biguously deformed and undeformed crania were
entered into SPSS for the calculation of the
following discriminant function:

ð�0:50337�frontal indexÞ þ ð0:43922�parietal indexÞ

� ð0:49494�occipital indexÞ þ 59:302

The constant (59.302) has been set so that the
section point for classification is 0. Thus, for this
function, crania with negative scores are classified
as undeformed and those with positive scores are
classified as deformed. This reflects the fact that
undeformed crania will have rounded frontals and
occipitals, meaning they will have higher index
scores for these elements. Since the frontal and
occipital indices are multiplied by negative
coefficients, the total function score will be more
negative. Alternatively, since deformed crania
have flattened frontal and occipital bones, they
will show lower index scores, resulting in a more
positive function score. The constant was also set
in such a way that no crania that were visually
classified as undeformed received a positive
function score. This means that the function is
a conservative one, as flattening must be more
extreme for a cranium to be classified as
deformed. In essence, the conservative nature of the
function means that although artificially deformed crania
may occasionally score as undeformed, undeformed crania
should never have a positive function score. Results of the
discriminant function analysis are summarised in
Table 1; raw data, including the full suite of
measurements, are available upon request from
the corresponding author (JLC).
For the 37 crania categorised as either

undeformed or deformed, the function showed
a 91.9% agreement with the visual classification.
The nature of the section point meant that crania
classified as undeformed were identified as
such with 100% accuracy. Deformed crania
were correctly classified in 76.9% of cases; given
Int. J. Osteoarchaeol. 17: 596–607 (2007)
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Table 2. Sample utilised for blind test of the function

Sample n

Modern Caucasian 8
South America: Bolivia, Chile, Peru, Patagonia 104
North America: Southeast and Pacific Northwest 40
Australia 120
Total 272

Table 1. Summarised results of discriminant function analysis

Visual classification Predicted group membership� Average function score

Normal Deformed Total

Grouped cases
Undeformed 24 0 24 �4.4826
Deformed 3 10 13 1.6133

Ungrouped cases
Round frontal/flat occipital 14 0 14 �3.3274
Ambiguous 8 2 10 �2.0000

� 91.9% of grouped cases correctly classified.

604 J. L. Clark et al.
the conservative nature of the function, this was
not unexpected and was considered to be an
acceptable result. When applied to the crania of
ambiguous deformation status, and again consider-
ing the conservative nature of the function, it seems
reasonable to accept that those crania with positive
function scores (accounting for 20% of that
category) are, in fact, deformed. Finally, given
that 100% of the crania displaying round frontals
and flattened occipitals scored as undeformed, it
would appear that the function will not identify
practices such as forms of cradleboarding in which
the frontal is not involved.

Testing the function

Because the discriminant function was developed
based on parameters that may vary among
populations, we were uncertain as to whether
or not the function would be applicable to other
samples outside of the Philippines. However,
given that the effects of artificial cranial
deformation on vault contours appear to be
reasonably universal, it was expected that this
function would be applicable beyond the sample
for which it was developed. In order to test its
utility on other populations, a double-blind test
was conducted by one of us (SCA) not involved in
Table 3. Summarised results of blind test

Visual classification Predicted group m

Normal Deform

Grouped cases
Undeformed 171 2
Deformed 26 73

� 89.7% of grouped cases correctly classified.

Copyright # 2007 John Wiley & Sons, Ltd.
development of the original function. She applied
the function to a comparative sample of
272 crania, including specimens she identified as
deformed and undeformed from North and South
America, and undeformed crania from Australia
(Table 2). The sample of deformed crania included
examples of both fronto-occipital and annular
deformation. Results are presented in Table 3.

The function agreed with Antón’s visual
classification in 89.7% of cases. This is a
significant result as the function was only slightly
less accurate when applied to this diverse sample
as when applied to the population for which it
was developed. However, the true strength of
the function becomes clear when the results
are broken down by deformation status. While
the function correctly predicted the group
membership of deformed crania 73.7% of the
embership� Average function score

ed Total

173 �5.8736
99 2.1087

Int. J. Osteoarchaeol. 17: 596–607 (2007)
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Table 4. Function scores of select fossil crania

Specimen Function score

Keilor 1 �6.7074
Kow Swamp 1 �4.7594
Kow Swamp 5 0.968�

Mungo 3 �8.4139
Ngandong 1 �14.7688
Ngandong 5 �17.9024
Ngandong 6 �12.4581
Ngandong 10 �17.8378
Ngandong 9 �13.6814
Shanidar 1 �5.467

�Deformed.

Identifying Artificially Deformed Crania 605
time, undeformed crania were correctly classified
in 98.8% of cases. Given the conservative nature
of the function, the lower rate of success in the
identification of deformed crania is in line with
our expectations. It is worth noting that among
this sample, deformation type had little effect on
success of the function, with 74.1% of annular
and 73.6% of fronto-occipitally deformed crania
correctly identified as such. However, it is the
remarkable success of the function in the correct
classification of undeformed crania that most
clearly demonstrates the broader utility of the
function, in that a positive function score can
be taken as strong evidence of deformation.
An application

Although not designed to take the place of visual
classification among samples showing deformed
and undeformed crania, the function serves to
provide confirmation of visual classification and
to aid in the classification of ambiguous crania. It
also provides a means of assessing the defor-
mation status of isolated archaeological or
palaeontological specimens for which compara-
tive samples are unavailable. Unfortunately,
archaeological specimens that have been pro-
posed to represent early cases of cranial
deformation, including Shanidar 5 (Trinkaus,
1982) and Zhoukoudian Upper Cave 102
(Brothwell, 1975), are either incomplete or have
significant post-depositional damage, meaning
that the appropriate measurements cannot be
taken. However, the application of our discrimi-
nant function to a small sample of fossil speci-
mens for which measurements were available
(Table 4) indicates that, in agreement with Brown
(1981), at least one early Australian fossil (Kow
Swamp 5) is artificially deformed. In contrast,
although Trinkaus (1982) argued that Shanidar 1
was artificially deformed, it did not score as such
under our function.
We also examined whether some Australasian

fossils might be classified as deformed as a result
of their low, flat foreheads. Our analysis of a
sample of Indonesian hominids from Ngangdong
suggests that the recessed frontal region of these
specimens was a natural phenomenon, as all of the
Ngangdong crania displayed negative function
Copyright # 2007 John Wiley & Sons, Ltd.
scores (Table 4). However, among the early
Australian crania for which measurements were
available, one (Kow Swamp 5) did score as
deformed. Thus, it would appear that the cranial
shape of this specimen was the result of artificial
and not natural causes. These results provide
further support for the argument that deformation
is present in some specimens in the early
Australian sample, and, as such, it is not
appropriate to use cranial characteristics ‘shared’
between Indonesian hominids and early
Australians with evidence of deformation to infer
linkages between the two populations.
Conclusion

In most anthropological considerations of cranial
deformation, classification of deformed and
undeformed crania is only a first step, but it is
a critical one because it defines the groups that
will form the basis of subsequent analysis.
Methods of classification need to be made more
transparent; one of the primary benefits of the
methodology described here is that it is easily
replicated. Seriation based on degree of frontal
and occipital flattening can assist in visual
classification, particularly in samples in which
there is a continuum from undeformed to severely
deformed crania. Visual classification of the
Philippine sample resulted in the division of
the crania into four groups, including crania of
ambiguous deformation status and those with
round frontals and flat occipitals. Curvature
indices for the frontal, parietals and occipital
were chosen as discriminating variables because it
Int. J. Osteoarchaeol. 17: 596–607 (2007)
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has been documented that both of the major
deformation types result in flattened frontal and
occipital regions and in more angulated parietals;
these indices have the additional benefit of
requiring only six simple arc and chord measure-
ments. The resulting function was tailored to be
conservative, such that deformed crania may
occasionally score as undeformed, but unde-
formed crania should never score as deformed.
The function showed a 91.9% agreement with
visual classification, with 100% of undeformed
crania and 76.9% of deformed crania being
correctly classified. When applied to the rest of
the sample, 20% of ambiguous crania were
identified as deformed, but all of the specimens
showing round frontals and flat occipitals scored
as undeformed. This indicates that the function
will not identify practices such as cradleboarding
where the frontal is not affected. A double-blind
test was conducted in order to evaluate the
broader utility of the function; when applied to a
sample of 272 deformed and undeformed crania
from a broad geographical and temporal range,
the function agreed with visual classification in
89.7% of all cases. These results demonstrate the
efficacy of the function, highlighting its utility for
the identification of artificially deformed crania
from a variety of contexts.
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