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PREFACE
My interest in the dating of funerary stelae arose from two events. The first was my decision to
use a stela about which very little was known, belonging to the Nicholson Museum at the
University of Sydney, for a study in a subject from the Master of Arts degree in Egyptology at
Macquarie University. In the course of the study I found that the stela had been published in
French in Recueil in 1895 and so I had the pleasure of passing on my findings to the museum,
where they were well received. My investigations also taught me a little about the evolution of
funerary stelae through time.
The second event, an offshoot of the first, was my finding Bennett’s (1941) article and
subsequent note (1957) in Journal of Egyptian Archeology, where he showed that certain
features could be used to date Middle Kingdom stelae to different periods of that era. With my
background in mathematics, particularly in statistics, I was intrigued; it seemed to me that it
should be possible to develop Bennett’s work using more features to refine the dating.
The first steps in my plan of attack, collection of data, were proceeding well before I had any
real understanding of how I was going to carry out the analysis. I intended to use my statistical
knowledge, but the exact approach was still shrouded in mystery. My wife was to attend a
conference in Washington in 1999 and she and I took the opportunity to make the trip a
working holiday, when I could visit museums in Chicago, Boston and New York to
photograph stelae and to discuss the project with senior members of museum staffs. At the end
of 2000, thanks in part to my postgraduate student grant from Macquarie University, I was
able to visit England, France and Egypt and collect data in museums there.
In the time between the two trips I had attended a meeting of postgraduate students at
Macquarie where Dr David Cairns spoke of a statistical approach used in research in
psychology. The programs he described sounded as though they might be the answer to my
need and I sought more information. David pointed me to a number of papers, at least one of
which was the application of the programs to archaeology; I then found further
encouragement from wider reading. But only after a couple of false starts did I find a method
that provided the basis that would allow me to analyse the features of an individual stela and so
estimate its date of origin. The Introduction describes the approach that I finally adopted and it
leads into the detail of the thesis.
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INTRODUCTION
Basics
This is a cross-disciplinary study using statistical mathematics in Egyptology to develop a
method of estimating the reign of origin of a funerary stela dated to the Twelfth Dynasty
without reference to anything except the characteristics or features of the stela itself.
In 1941 Bennett published a paper (Bennett, 1941) in which he pointed out that the text of the
offering formula on stelae evolved sufficiently during the period of the Eleventh, Twelfth and
Thirteenth Dynasties to enable him to separate those made early in the period from those made
late in the period. In 1947 Pflüger produced a similar study (Pflüger, 1947) based on the
characteristics of the tableaux depicted on the stelae.
These two publications led me to believe that, by taking into account sufficient features of both
the text and the tableaux, it should be possible to assign a stela to its reign without reference to
any other sources for information such as family relationships of the person commemorated by
the stela or his relations with the king. I realised that this would require tabulation of a large
number of features, and a statistical analysis of those features.
The approach that I have taken is to examine as many stelae of the Twelfth Dynasty as I have
been able to find that are dated internally with a cartouche, and tabulate their features. It was
then possible to analyse the tabulated data to develop a decision tree, based on the features of
these stelae, that can be applied to an undated stela to estimate the reign in which that stela
originated. The approach is based on the assumption, which Bennett evidently took tacitly,
that, despite the fact that the content and style of the inscriptions differ widely from stela to
stela, the features of all stelae from a particular period are drawn from a common repertoire.
Incidentally, I believe that the tabulations might be of use to other researchers. The original
thesis, which contains photographs and descriptions of the stela (including translations of the
text) together with complete tabulations of the data, is held in the Macquarie University
Library.
Limitation of Time Frame
By limiting the period of the study to the Twelfth Dynasty, rather than the Middle Kingdom, I
aimed at the reasonably long reigns of only eight monarchs. Thus I avoided the reigns of the
Eleventh Dynasty before the consolidation of the kingdom and the frequent changes of ruler
during the Thirteenth Dynasty.
Restricting the study to funerary stelae, rather than including inscriptions on tomb walls,
meant that, because of the relatively small size of a stela, the extent of the tableaux and the
amount of textual inscription are limited. Further, it avoided the possibility of confusion if, in
fact, the features of inscriptions on tomb walls and those on stelae differ significantly. In the
event, because of the limited number of internally dated stela that still exist, it became
necessary to confine the study to the reigns of only six kings - Senusret I, Amenemhat II,
Senusret II, Senusret III, Amenemhat III and Amenemhat IV. It was further necessary, because
of the small number of such stelae from the reigns of Senusret II and Amenemhat IV, to
combine the reigns of Senusret II and his successor into a single regnal period and also to
combine the reigns of Amenemhat III and Amenemhat IV.
Thus the study allows the date of an undated stela to be attributed not to a reign but, at best, to
one of four regnal periods - the reign of Senusret I, the reign of Amenemhat II, the combined
reigns of Senusret II and Senusret III, and the time of Amenemhat III and Amenemhat IV.
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No word can readily include both the characteristics of a stela (such as size and shape) and its
contents (like text and offerings depicted), and I have used ‘features’ or ‘characteristics’ in
various places to cover either or both.
Approach
In order to select and record the features of the stelae for statistical analysis it was necessary to
examine the stelae (or illustrations of them) and to provide translations of the hieroglyphs. For
reasons of copyright, the individual stela data are not included in this document. The statistical
approach, which is the basis of the thesis, does not require detailed descriptions and only
statistical information is required for each stela.
The steps which I have taken in the course of the study are:
•

I carried out a literature survey of publications in which stelae are described and their
characteristics related to reigns. In this way, the evolution of the features of funerary
stelae can be traced and the features that appear to be significant tabulated in terms of
the reigns within the period of the study and to Dynasties or, at least, to historical
periods outside the Twelfth Dynasty. This survey is described in Chapter 1 and a
summary of the evolution of the features is given in Chapter 2 .

•

I found references to as many as I could of funerary stelae that can be dated to a
specific reign in the Twelfth Dynasty. Such stelae must either include the rnpt N xr Hm
nswt bity X phrase (where N is the year number of the reign and X is the name of the
ruler) in the inscription or contain a cartouche in or near its upper border and context
that implies that its owner lived during the reign of the king mentioned, as suggested by
Freed (1996).

•

I examined the dated stelae (physically, in photographs, illustrations or other
publications) in the light of the literature survey and personal observation and recorded
the features (or characteristics) that appeared to be important. For convenience of
presentation the database thus developed was divided into four: a Pattern Database
describing the general appearance and content of each stela, a Text Database concerned
with the textual inscriptions, a Tableau Database describing the inscribed scenes, and a
Miscellaneous Database with biographical information and prayers as defined by Barta
(1964). The databases derived from them are described in Chapter 3 of Part I; Table 1
contains a selection of the data, chosen to include the features that were found to be
statistically significant in the final analysis and others that were present in most of the
stelae. In the event, none of the features from the Miscellaneous Database proved to be
significant, and none are shown in Table 1 (though they are included in the thesis itself).

•

After some trial and error, I found statistical techniques capable of developing tests to
estimate the reign of origin of a Twelfth Dynasty stela that has no internal dating. I then
used these techniques to analyse the recorded data from the internally dated stelae to
develop a test or tests which can be used to make that estimate. The analysis also
provides the level of confidence that can be assigned to the estimate. The test finally
developed is a decision tree that can also be presented as a decision table. The work
leading to the Twelfth Dynasty Decision Tree and the Decision Table developed from it
are described in Chapter 4; the Decision Tree is shown as Chart 1

•

I checked the applicability of the tests by applying them to the dated stelae to ensure
that the results that they achieve are acceptable. Because the features on which the tests
are based evolved over the period of the Twelfth Dynasty, this does not mean that
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every stela is necessarily dated by the tests to its known reign of origin. A feature might
continue to be used in one workshop when it has been replaced in another workshop by
a different feature. Further, because the results are statistical estimates, the possibility
of errors is present, though limited. The test and its results are described in Chapter 5,
these are supported by a Table 5.
•

Because the statistical tests have been developed from stelae known to originate in the
Twelfth Dynasty, they cannot be expected to yield sensible results when applied to
stelae from other dynasties. A method was therefore required to assess whether an
unfamiliar stela might be dated to the Twelfth Dynasty. Using the summary of the
literature survey in Chapter 2, I devised a test, the Preprocess Decision Tree and
Decision Table, to exclude stelae from other dynasties from testing by the Twelfth
Dynasty Decision Tree. This decision table is shown in Chapter 6, and the Decision
Tree as Chart 2.. This test is not refined to the level of the Twelfth Dynasty Decision
Tree; to do so would be a much larger task, requiring the detailed examination of far
more stelae from other Dynasties than was feasible in this study.

•

As a last step, aimed at demonstrating the usefulness of the approach, I selected a
sample of stelae selected randomly but including:
 Internally dated stelae from other Dynasties, to show how applying the Twelfth
Dynasty Decision Tree alone can lead to nonsensical conclusions;

/

!

 Stelae in which the offering formula begins 7 ( ! # not 7 / ( , to check
whether some could (like CG20702) be dated to the Twelfth Dynasty;
 Stelae dated by specialists to the Twelfth Dynasty on the basis of their specialist
knowledge, as another check on the Twelfth Dynasty Decision Tree;
 Other stelae from Lange and Schäfer (1925), simply as an exercise in dating
undated stela from the Middle Kingdom.
•

I then used the Preprocess Decision Tree and the Twelfth Dynasty Decision Tree to
estimate the date of each of the sample stelae. The tests are discussed in Chapter 7 and
the corresponding data are shown in Table 6 and Table 7. Where possible, the results
are compared with dating given by others; Table 8 summarises the comparisons.

•

The conclusions drawn from the study are given in Chapter 8.
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CHAPTER 1. LITERATURE SURVEY ON DATING CRITERIA
This review is concerned only with books and articles which appear to be directly related to the
subject of this study, which is concerned primarily with stelae from the Twelfth Dynasty. The
aims of the study are:
•

To bring together the various published studies of the characteristics of Middle
Kingdom stelae,

•

To add data derived from existing stelae, and

•

To develop a technique that will take into account as much internal evidence as
possible from an undated stela to assign the stela to a particular reign, without
resorting to external information such as genealogies.

Later sections, including notes on the statistical methods used to analyse the data, will
complete the review of literature examined in the course of the study. Comments on
examples of the features of the stelae are based on the study itself.
Evers (1929), in his chapter on the stelae of the Middle Kingdom, offers the opinion that the
stela as an art form reached its peak in the reign of Senusret I. He traces the development of
the stela during the Middle Kingdom in general terms with little reference to individual
features, but citing examples to illustrate his text. He makes the point that a stela cannot be
dated from one feature alone, but only from a combination of features. Further, a stela usually
contains text and figures; any stela containing only text must be understood as part of an
assembly of stelae. His observations may be summarised as follows:
•

The stela as an independent object originated in the evolution of a tomb wall
inscription into a rectangular panel of landscape format on which text and figures
were placed side-by-side. This form is not found later than Dynasty 11. (In fact, several
of the stelae in this study, e.g. CG20518, are of landscape format, and date from the
Twelfth Dynasty.)

•

From late Dynasty 11, the two parts are placed one above the other in portrait format
and a round top is added to the rectangle (e.g. CG20515, Louvre C3). Usually in the
Middle Kingdom the main text is above the figures; the reverse is usually true in the
New Kingdom, though this arrangement began in the time of Amenemhat III.

•

The form of the false door carried over from tomb inscriptions to stelae, particularly in
the time of Amenemhat I and Senusret I.

•

Few stelae from the times of Amenemhat I and Senusret II are known.

•

Characteristics of early Middle Kingdom stelae include: confident low relief of the
figures in the tableaux, double lines separating the horizontal lines of text, and a
richness of detail in both the content and the moulding of items in the tableaux.

•

Division of the stela into fixed registers dates from the time of Senusret I, and was
usually limited to two registers by the end of his reign.

•

A typical stela of the reign of Amenemhat II had a low arcuate top, a raised edge
forming a frame around the text and tableau, a small number of figures modelled with
some delicacy in two registers, and vertical columns of text (e.g. CG20531).
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•

The winged sun-disc was introduced into private stelae in the reign of Senusret II and
remained common under Senusret III (e.g. CG20702), but its use diminished in the
time of Amenemhat III.

•

During the reigns of Senusret II and Senusret III, the figures of the tableaux tended to
be set in the middle of the stela, with text at the sides.

•

By the middle of the reign of Amenemhat III figures and text were intermixed, with a
vertical column of text associated with each figure, the two often surrounded by a
frame, resulting in a chessboard pattern on the stela.

•

During the time of Amenemhat III the figures and emblems and gods appeared at the
top of private stelae (e.g. CG 20686), whereas they had appeared only on official stelae
in earlier reigns.

•

Towards the end of Dynasty 12 the quality of workmanship in the stelae deteriorated,
the deterioration continuing into Dynasty 13 and into a dark period of poorly made
stelae thereafter.

•

In Dynasty 17 there was a return to the technology of stelae of the time of Senusret I,
but stelae of the later period can be distinguished from those of the Middle Kingdom
because of the inclusion of Horus eyes and because of their format, particularly in the
placement of the main text below the figures rather than above them.

Müller (1933) aims at gaining an understanding of the artistic form of the stela, based on the
knowledge that the typical contents of a Middle Kingdom stela are the endpoint of a long
development during the Old Kingdom and First Intermediate Period. Although his long article
is not aimed at dating of stelae, he makes the following points in passing:
•

Continuity of the text through the lunette and upper part of the rectangle carries over
from Dynasty 11 (e.g. Louvre C1, and C3).

•

Various formulae, including the Abydos formula, are more common during the early
part of Dynasty 12, but provide no certain means of dating.

•

The two-field form of stela, with a field of text in the upper half and a tableau below,
reached its artistic peak in the reign of Senusret I (e.g. Met 12.184) and then
degenerated.

•

Since the reign of Amenemhat II the composition of the contents tended to be strongly
symmetrical and balanced.

•

Over the same period there was a tendency to include vertical columns of text.

•

Since the time of Senusret III the lunette often included a central cartouche flanked by
images of gods (e.g. Florence 2506).

•

From the second half of Dynasty 12, the stela often had a central column of text flanked
by tableaux.

•

Towards the end of Dynasty 12 the distinction in size between the figure of the owner
and the other figures tended to be reduced. (In line with this ‘democratisation’, Louvre
C6 has an individual Htp-di-nswt formula for each individual shown.)

Smither (1939) states that the writing of Htp-di-nswt supplies useful chronological data for the
Middle and New Kingdoms, particularly when the writing is horizontal. He gives a table in
!
which the writing 7 / ( is stated as the usual form during the Dynasties 11 to 13 and the
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writing 7 ( /
! # usual in Dynasties 14 to 17. This suggests that Dynasty 13 would be a
terminus ad quem for the form with the ( as the final sign.
However, the Cairo Museum stela CG20702 which bears cartouches of Senusret III, has
the 7 ( /
! # form. Smither argues that the cartouche of Senusret’s throne name is anomalous,
the text corrupt and the workmanship poor. He further states that this is the only monument
purporting to date from the Twelfth Dynasty that he has found with this form of Htp-di-nswt
and concludes that the dating is wrong.
Thus, the form of Htp-di-nswt with the ( in second position is a useful indicator that a stela
with such an inscription is unlikely to have originated later than the Second Intermediate
Period
Bennett (1941) presents an analysis of 121 inscriptions on walls and stelae of the Middle
Kingdom, in which he counted the various features and noted the changes that occurred from
the Eleventh to the Thirteenth Dynasties. In his summary, he groups the features under the
headings of ‘Dynasty 11’, ‘Early Dynasty 12’, ‘Later Dynasty 12’ (into which he also lumps
Dynasty 13).
The features that he considers are:
•

The interpretation of the donor of the funerary gifts; in Dynasty 11 the list of gifts
follows directly after the gods nominated (the gifts coming directly from the king),
whereas later the list tends to be preceded by di=f (or di=sn) ‘that he (or they) might
give ...’.

•

The spelling of the name of Osiris; in the Eleventh Dynasty it has a determinative, of
which the frequency declines until it is not used in the later Middle Kingdom. The form
! < is usual; the form "
< does not appear until the time of Senusret III.

•

The title \ 8 and its accompanying determinative are less frequent later in the period
than they are earlier.

•

The writing of Busiris; from its earlier form f K Q it changes through various forms
until it becomes most commonly 6 6 K Q in the reign of Amenemhat III.

•

The designation of the recipient of the funerary gifts; in the reign of Senusret I, the

f

usual form was i
B followed by the owner’s name. In the reign of Amenemhat II, the
recipient was usually the ka of the venerated owner T t i
B (name), and by the time of
Senusret III the owner was no longer venerated; the designation was usually simply
T t (name).
•

The gifts listed; incense and oil were often included during Dynasty 12, where the
earlier list had been only ‘bread, beer, oxen, fowl, alabaster and clothing’.

•

The phrase ‘on which the god lives’ j ! 3 1 1 , following the list of gifts, occurs first
under Senusret I, and later is often combined with the remainder of Prayer 108 (Barta
1968).

•

The gods invoked in the Htp-di-nswt formula; Anubis and Osiris are the most usual in
the Eleventh Dynasty, but in Dynasty 12 Osiris is the most popular and Wepwawet
generally replaces Anubis. Other gods also appear in the Twelfth Dynasty.
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•

The phrase ‘in all his places’ after the name of Osiris, common in Dynasty 11, falls out
of use thereafter.

•

The combined titles of Osiris, which change continually during the Middle Kingdom,
each combination being typical of a particular reign.

In his tables, Bennett presents a count of the occurrences of each feature and a figure said to
be the percentage of stelae exhibiting the feature. This latter figure may be taken as an estimate
of the probability that an ‘undated’ stela belonging to the period will contain the feature. This
becomes important in a later note (Bennett 1958), but Bennett’s method of calculation does
not appear to be consistent throughout the paper.
Bennett (1958), in a brief communication, stated that he had been using his earlier figures to
try to date many stelae into one of his three stated periods. His method was to ‘add up the
components of a formula and compare the totals for each period’. His note includes an
example taken from the stela BM286. He selects five of his earlier characteristics and presents
the following table (given here in the same format as in the original paper), showing the
percentage of stelae in each period that would be expected to contain the component (feature
or characteristic). The conclusion is that the stela should be dated to the later Twelfth Dynasty.
Component
Osiris without determinative

nb anx-tAwy
di=f prt-xrw
‘On which the god lives’

kA n
Total

Dynasty 11

Early
Dynasty 12
56
0
67
35
17
175

10
0
0
0
0
10

Later
Dynasty 12
94
15
94
36
79
318

If the figures are treated as probabilities (as they should be, expressing them as decimal
fractions), the likelihood of finding the features together should be found by multiplying them
together (in mathematical terms AND-ing them), not adding them (OR-ing them). In this
example, addition gives nonsensical results (probabilities greater than unity - 1.75 and 3.18!)
for both Dynasty 12 periods. Multiplication gives zero probabilities for both Dynasty 11 and
Early Dynasty 12. If we omit the second row of the table (to allow a non-zero result for Early
Dynasty 12), the difference in probabilities between the three periods is much more striking zero for Dynasty 11, 0.011 for early and 0.251 for late Dynasty 12. Though the probabilities
are small, the evidence in favour of the later period is overwhelming (a ratio of probabilities of
about 20 to 1 instead of 2 to 1).
Pflüger (1947), like Bennett with whom he had discussions during their separate studies,
concentrates on stelae dated by internal evidence, tracing the changes from reign to reign in the
shape of the stelae and the contents of the tableaux. Unlike Bennett, Pflüger prefers general
terms, rather than precise numbers, to describe his findings. In addition, he gives a broad-brush
account of the historical environment and its influence on the contents of the stelae. He notes
the lack of any known stelae from the reigns of Amenemhat I and Queen Sobekneferu (though
Hayes (1968), on external evidence, assigns Metropolitan Museum stela 12.182.1 to the reign
of Amenemhat I.)
The features that Pflüger discusses are:
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•

The shape of the stela; in Dynasty 11 stelae were of rectangular (portrait or landscape)
form or rectangular with semicircular tops. Landscape rectangles disappeared and low
arcuate lunettes appeared during the reign of Senusret I and the rectangular ‘false door’
form appeared under Amenemhat II.

•

The content of the stela; no stela of purely religious character has been found from the
Eleventh Dynasty, but by the time of Senusret I about half of the known stelae contain
only religious material. By the reign of Amenemhat III this proportion has grown to
about three quarters.

•

The status of family members: no stela from Dynasty 11 notes any members of the
owner’s ‘old’ family, but parents, brothers and sisters appear during the reign of
Senusret I, at which time the mother is the central figure after the owner. The owner’s
wife is important on Dynasty 11 stelae, and she and her children remain important until
the reign of Senusret III, after which their importance wanes.

•

Domestic items - ewers and basins, mirrors, oil jars - appear in Dynasty 11, but
thereafter their appearance declines until oil jars reappear under Senusret III.

•

The lotus decoration on the seat is common in Dynasty 11 but then is seen less and less
until it is rare in the time of Amenemhat III.

•

The dog under the seat or table is common in Dynasty 11 but is seen no more after the
reign of Senusret I.

•

Rolls of fat on the owner’s torso are fairly common during the reign of Senusret I but
are not seen later; by the end of the dynasty the figures tend to be quite gaunt.

•

Lotus blooms being smelt by the women are common in the time of Senusret I; both
men and women smell lotus blooms in stelae of the reign of Amenemhat II, but then the
action tends to disappear.

•

The sceptre and staff were common in Dynasty 11, then almost disappeared and finally
became fashionable again in the reign of Amenemhat III.

•

Bracelets and anklets became rare after Dynasty 11.

•

Offering scenes are common in Dynasty 11 but become rare, though are still found
occasionally, under Amenemhat III.

Pflüger’s historical survey covers the diminution of the opulence of the feudal period as the
power of the king increased, until the power of the nomarchs ended under Senusret III. Apart
from what has been described above, this change largely explains the move from the secular
inscriptions of the early Twelfth Dynasty to the high proportion of religious inscriptions
towards the end of the Middle Kingdom.
Barta (1968) presents a study of the offering formula used in inscriptions of all types during a
period from the Old Kingdom to the Graeco-Roman era. He defines the offering formula as
comprising four elements:
•

The king’s formula Htp-di-nswt, ‘a gift which the king gives’.

•

The gods’ formula comprising the gods’ names and qualifying epithets.

•

A sequence of ‘requested favours’, or (briefly) ‘prayers’, of which he identifies over
three hundred.
The name of the one for whom the formula is included and the favours sought.

•
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The prayers are numbered in approximately the order of the dates at which they appear. Most
of those numbered below 50 do not appear again after the First Intermediate Period, though a
few appear sporadically until Graeco-Roman times. A new series of prayers, numbered from 51
to 114, appears in the Middle Kingdom; some of these prayers also appear occasionally until
the Graeco-Roman era. About 150 new prayers appear in Dynasty 18 and others in Dynasty 19
and subsequently, but only a few of these continue in use until Graeco-Roman times.
Because of the continued use of some of the prayers, they cannot be used as effective dating
criteria. The best that can be said for them is that some of them can be used to determine an
earliest possible date for an inscription. (In fact, I found Prayers 72 and 108 to be significantly
correlated with the reigns of the kings in Dynasty 12.)
Barta cites the funerary stelae that have come down to us as the principal carriers of the
offering formula from Dynasty 12. The characteristics of the offering formula from that
dynasty are:

!

•

The arrangement of the king’s formula almost exclusively as 7 / ( when written
horizontally, though it may have other forms when written vertically. Only four dated
inscriptions from Dynasty 12, all graffiti, are known with the di sign in second place
when written horizontally.

•

Osiris and Anubis as the gods most frequently named, with the most common epithets
for Osiris xnty imntyw, nb dDw, nTr aA, nb AbDw, and for Anubis, xnty sH-nTr, tpy Dw=f,
imy wt, and nb tA Dsr.

•

An increase over Dynasty 11 in the association with the gods’ formula of the purposive
clause di=f or di=sn.

•

Continuation from earlier dynasties of the feasts listed.

•

Various forms used in introducing the recipient’s name and title, e.g. n imAx(w), n kA n,
n kA n imAx(w), and so on.

•

An increase over earlier dynasties of the request to the living to recite the gift list from
the offering formula.

Simpson (1974) has tried to bring together objects from various museum collections to form
groups that can be assigned to individuals or families. He designates each such group as
ANOCx (Abydos Northern Offering Chapel and x his number for the group). He assumes that
each of the groups was originally incorporated into the same architectural unit, even though he
recognises that future work may prove his assumption wrong. I have used his groupings to
help in the study of some stelae, e.g. Berlin 1204 which he groups with both CG20140 and
Louvre C5.
Simpson provides good illustrations that I have used as the source of some of the examples of
stelae without internal dating in order to test the decision tree and tables that have been
developed in the course of this study. He also provides a list, by reign, of 125 stelae that are
dated or are datable on other evidence; I have used stelae from this list as a check of the dates
derived from the decision tables.
Lapp (1986) gives a very detailed analysis of the offering formula during the Old Kingdom.
Though he refers specifically to stelae in his introduction, he does not make it clear whether he
is also considering tomb inscriptions; I assume he is. He divides the formula into three sections
- the king’s or god’s formula, the prayers and the recipient. His analysis is divided into six
parts:
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•

The king’s formula and god’s formula.

•

qrs and dependent prayers.

•

prt-xrw and the prayers and gifts referred to.

•

Various other prayers.

•

The recipient.

•

The meaning of Htp-di-nswt.

The first part is important in the present study; in it Lapp states that, during the Old Kingdom,
!
the normal horizontal form is 7 / ( , with a god’s name following. He gives four other
arrangements none of which moves the ( into the position immediately following the 7 . Thus
he confirms the earlier statement of Smither that the form 7 ( /
! # of the opening phrase of the
offering formula is the common form only after Dynasty 13. Lapp states that the normal form
!
of the phrase during the Old Kingdom is 7 / ( for vertical text also, although the order is
often changed for aesthetic reasons with the two tall signs adjacent.
Brovarski (1989) discusses inscribed material of the First Intermediate Period from Naga-edDer. He gives as palaeographic and epigraphic indicators for dating as:
•

The writing of Htp-di-nswt. In particular, he quotes 7 ( /
! # as an early form, with
!
7 / ( as the predominant form in the later part of the period.

•

The writing of the name of Anubis.

•

The spelling of the epithet of Anubis, imy-wt.

•

The spelling and arrangement of the signs in prt-xrw.

•

The form of the qs-harpoon.

•

The form of the pt sign.

•

The arrangement of imAxw and the form of the imAx sign.

•

The form of the Hathor hieroglyph and the writing of Hathor.

!

He gives a similarly extensive series of stylistic and iconographic grounds for dating.
He gives very detailed analyses of the inscriptions in five time periods and assembles them into
thirteen groups based on the stylistic features. He then uses the two-way classification to
provide a chronological classification.
Cherpion (1989) sets out 64 criteria for dating of inscriptions from the Old Kingdom; all are
based on the tableau. In passing, she comments that bull’s feet on the legs of the stool do not
appear in the Middle Kingdom. She also comments on the evolution of the vertical loaves that
appear on the offering table. Beginning as short loaves in Dynasty IV, they become taller in the
course of the Old Kingdom and in Dynasty VI appear on short stalks, probably relating them to
leaves as the sole source of nourishment in the Field of Reeds.
Hölzl (1990), in her study of the lunette decorations of Middle Kingdom stelae, classifies the
elements of the decorations under the headings:
•

Eyes - wDAt-eyes, human eyes and falcon’s eyes.

•

Winged sun-discs.
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•

Royal titularies.

•

Representations of gods.

She gives a number of examples of internally dated stelae, placing them in chronological order
within each of her classifications. But she does not draw any conclusions as to the usefulness
of the decorations in dating of stelae that lack cartouches and dating by regnal year. In fact, she
states that it is impossible to ascribe a particular form of winged sun-disc to the reign of a
particular king. At best, we can speak of a preference for a particular form in a particular
period. By implication, we can assume that she considers the same to be true of the other
elements of her classification.
Hölzl (1992) makes further remarks on lunette decorations and makes the following points,
confirming her earlier writing:
•

The semicircular top is more common in the early Twelfth Dynasty and the arcuate top
with definite shoulders where the arc meets the sides of the stela is more common in the
late Twelfth and the Thirteenth Dynasty.

•

During the Middle Kingdom the lunette decoration is usually separated from that in the
rest of the stela; the top of the rectangle usually contains lines of text, the lower part
showing offering scenes and depictions of the owner.

•

During Dynasty 12 the most important decoration elements are wDAt-eyes, winged sundisk (spreading from royal or high officials’ stelae early in the period to lower officials
later) and jackal gods (often the only decoration late in Dynasty 12).

Spanel (1996), in discussing the dating of two stelae in the Brooklyn Museum, draws on the
changes in epigraphy and palaeography of wider range of inscriptions than do either Bennett or
Pflüger, including coffins and wall inscriptions. He comments on Bennett’s “still valid” study
but criticises the limited size of his sample, evidently forgetting that Bennett had been struck by
the possibilities of using the changes in epigraphy to date stelae to specific reigns and had
presumably used other inscriptions to increase the sample size. (Originally, I could find only
seventy internally dated funerary stelae of the Twelfth Dynasty, and have based this study on
this ‘small sample’. I have since found a few others which I have used as a further check of the
decision tree.)
Spanel states that profound differences in writing occurred at the beginning of the Twelfth
Dynasty, notably the shape of the book-roll determinative, which has emerged as an essential
dating criterion. Early versions show only a lump of mud as the seal on the papyrus roll, later
versions show one or two ties, which seldom occur before Dynasty 12. He cites the stela
Louvre C1, which includes both versions, Louvre C3 and Cairo CG20516 and CG20515 ,
which have single ties, and a number of stelae with two ties.
He summarises the invocation offering formula from the Old Kingdom to Dynasty 11 as “An
offering given by the king (and) Osiris, lord of Busiris, foremost of the westerners, lord of
Abydos, (that is) food offerings (to or of or for) the honoured one N.” He then points out
three important innovations under Amenemhat I:
•

The inclusion of di=f before prt-xrw.

•

The addition of incense, oil, alabaster and linen to the list of offerings.

•

The further addition of xt nbt nfrt wabt anxt nTr im.
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He also comments on the more elaborate writing in the Twelfth Dynasty than earlier, in the use
of expletive and plural strokes, which do not, however, point to individual reigns.
Leprohon (1996), in discussing a rectangular stela in a private collection, lists his reasons for
dating the stela to the late Twelfth or early Thirteenth Dynasty, favouring the reign of
Amenemhat III:
•

A kheker-frieze across the top of the stela.

•

Items in the tableau of the owner facing an offering table and a woman and a male
offering bearer facing him:
 The owner’s bag wig that exposes his ears.
 The owner smelling a lotus flower.
 The woman kneeling on one knee.

•

Items in the text:

!

 The 7 / ( format of the opening of the funerary formula.
 Lack of a determinant in the name of Osiris.
 The stroke under the eye in Osiris’ name.
 The verb di=f before the list of offerings.
 wHm-anx (living again) applied to the deceased.
Most of these items correspond with features commented on by others.
Freed (1996), in her study of stela workshops of the early Twelfth Dynasty, deals with the style
of the stelae in detail, relating it to specific groups of artisans working together. Among her
comments she provides two useful criteria for dating a stela to a specific reign:
•

The stela contains a cartouche in or near its upper border.

•

Its context implies that its owner lived during the reign of the king mentioned.

She identifies ten workshops from the features of the tableaux and suggests dates during which
the workshops were active. The features she identifies are:
•

Colourful Theban group; these stelae are characterised by figures in low flat relief with
an incised outline or painted only and generally have very little textual inscription,
frequently without an offering formula. They probably date from the reign of
Amenemhat I.

•

Few standing figures; these are of various styles, all with one, two or three standing
figures. They probably date to the reigns of Amenemhat I or Senusret I.

•

Fleshy features; features common in these are pug noses and very fleshy lips and the
men frequently have a folded cloth clutched to their chests. Although two of the stelae
(Louvre C1 and C3) are internally dated, Freed makes no general statement on their
dating.

•

Vertical curls and flower; the unifying features of stelae of this group are men with
curled close-fitting wigs and women carrying lotus flowers on short stems. On the basis
of the cartouches of Senusret I and Amenemhat II on CG20516, Freed dates them all
to the coregency.
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•

Packed offerings group; figures in stelae of this group are carved in low flat raised relief
with little internal detail, and a unifying feature is the very compact grouping of the
offerings. Freed suggests dating this group to the reign of Amenemhat I; BM152 has a
date of 10 but no cartouche to define the reign.

•

Large male; the common feature of these stelae, which include Louvre C2 and Leiden
V2, is the presence of a single large male, often exhibiting rolls of fat Freed dates them
to the reigns of Amenemhat I or Senusret I.

•

Incised false door; the group is so named for the false door incised on the bottom
register of a number of the stelae (including Berlin 1192, and CG20515). Most stelae in
the group include at least one seated couple; the figures show very little modelling .
Freed dates the group to the reign of Senusret I.

•

Many active figures; characteristic features of this group, which includes Alnwick 1932,
BM586, CG20026, CG20561, Leiden V3 and Met 12.184, are the well-organised
groups of offerings and the variety of goods carried by the offering bearers. All stelae
of the group are dated to the reign of Senusret I.

•

Elongated skull; the distinctive style of relief carving in stelae of this group, which
includes BM562, BM572 and Munich GLWAF35: the distinct bulge at the back of the
heads of the male figures and the form of the leg of the offering table. The stelae are
dated to the reigns of Senusret I and Amenemhat II.

•

Attenuated figures; in the most common form of stelae of this group, which includes
BM576, BM828, CG20531 and Guimet 11324, the owner is seated, his wife standing
behind him with her hand on his shoulder. There are usually six or more family
members and other figures. The group is dated to the reigns of Senusret I and
Amenemhat II.

Doxey (1998) presents a comprehensive study of the non-royal epithets of the Middle
Kingdom - words and phrases describing in a laudatory way the attributes of the person
responsible for commissioning the text. She places them in two general classes:
•

Those concerned with the individual’s acceptance into the after-life, generally
associated with the offering formula and usually containing a form of imAx(w) and mAa-

xrw.
•

Those concerned with the person’s standing relative to the gods or the king, generally
occurring in self-presentation, commonly irr Hsst N, where N is nb=f or a god’s name.

She further classifies them under the headings of:
•

The character and conduct of the individual.

•

Interaction with his superiors - gods and king.

•

Interaction with peers - officials and elite.

•

Interaction with subordinates and the community.

She points out that the type of autobiography consisting of a series of epithets was popular in
the early Middle Kingdom but became less common after the reign of Senusret I and then
gained new interest under Amenemhat III. Although the subjects of the epithets varied over
time, making them an indicator of social attitudes and political developments, they do not
represent a reliable guide to the dating of the texts.
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Simpson (2001), in describing the “Matariya” stela, comments on the overwriting by the owner
of the name of an earlier owner; the early term Xryt-nTr for the necropolis, the form of the
bookroll, without any ties, and on the lack of di=f in the offering formula all indicating a date
early in the Twelfth Dynasty.
None of the authors cited (with the possible exception of Bennett) uses any statistical methods.
Note on Dates of the Twelfth Dynasty
Many authors have provided dates for the reigns of the rulers of the Twelfth Dynasty. Two
fairly recent sources, Shaw and Nicholson (1995), and Baines and Malek (2000) give the
following dates (before the Christian era). Both sources warn that the dates are approximate,
though Baines and Malik claim that their dates are within a decade. Despite the discrepancies
between the dates given by sources, the durations of the reigns are consistent within the stated
accuracy with those given by Beckereth (1997).

Ruler

Shaw & Nicholson

Baines & Malek

Beckereth

Amenemhat I
Senusret I
Amenemhat II
Senusret II
Senusret III
Amenemhat III
Amenemhat IV
Sobekneferu

1985-1955
1965-1920
1922-1878
1880-1874
1874-1855
1855-1808
1808-1799
1799-1795

1938-1908
1918-1875
1876-1842
1842-1837
1836-1818
1818-1770
1770-1760
1760-1755

30 years
44 years
35 yeqrs
8 years
19 years
46 years
9 years
4 years
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CHAPTER 2. EVOLUTION OF FEATURES
This chapter contains a summary of the literature survey, rearranged to show the features and
characteristics of stelae of different periods. It was used as the basis of the four databases
described in Chapter 3 which were used to classify the characteristics of the stelae for analysis.
The databases were modified and extended in the course of the examination of the stelae as
more details came to light. For simplicity of presentation, the characteristics have been grouped
here under subheadings corresponding to the database names (or headings in the databases)
that will be encountered in later chapters.
Late Dynasty 11
Pattern:
Rectangular or semi-circular top. (Evers)
Portrait or landscape rectangle, the former with round top. (Pflüger)
Text continuous from lunette into rectangle. (Müller)
Top half text (horizontal lines), bottom half tableau(x). Carries into early MK.
(Müller)
!
7 / ( at start of offering formula. Carries into Dynasty 13. (Smither)
Text:
Gift list without di=f. (Bennett)
No purely religious material. (Pflüger)
Book-roll determinative with mud seal only. (Spanel), (Simpson)
Gods:
Osiris and Anubis usually follow Htp-di-nswt. (Bennett)
Osiris “in all his places”, which disappears in Dynasty 12. (Bennett)
Figures:
Owner’s ‘old’ family members do not appear. (Pflüger)
Wife and children appear frequently. (Pflüger)
Tableau:
Domestic items common. Diminish in Dynasty 12. (Pflüger)
Dogs appear under seat and table. (Pflüger)
Sceptre and staff present. Disappear later. (Pflüger)
Bracelets and anklets. Disappear later. (Pflüger)
Offering scenes common. Disappear later. (Pflüger)
General Dynasty 12
Pattern:
Decorations usually wDAt-eyes, winged sun-disk, jackal figures. (Hölzl)
Text:
di=f commonly used in offering formula. (Barta)
!
7 / ( used almost exclusively at beginning of offering formula. (Barta),
(Lapp)
Gods:
Osiris and Anubis gods most commonly named. (Barta)
Wepwawet usually replaces Anubis throughout Dynasty 12. (Bennett)
New series of prayers numbered from 51 to 114. (Barta)
Lines of text in top half of stela, tableaux in bottom half. (Hölzl)
Early Dynasty 12
Pattern:
Detailed moulding, low relief figures, double line between lines of horizontal
text. (Evers)
Text continuous from lunette into rectangle (as in Dynasty 11). (Müller)
Semicircular top. (Hölzl)
Text:
Formulae (including Abydos formula) common; not good for dating. (Müller)
Gift list tends to follow di=f. Continues throughout. (Bennett)
Osiris name with determinative. Changes as dynasty progresses. (Bennett)
xnty imntyw common. Becomes less frequent as dynasty progresses. (Bennett)
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Busiris written as 6 6 K Q . Changes as dynasty progresses. (Bennett)
Book-roll determinative shows one or two ties. Two ties standard later.
(Spanel)
Writing includes expletive and plural strokes increasingly during Dynasty 12.
(Spanel)
Amenemhat I
Pattern:
False door form. (Evers)
Text:
di=f added to offering formula. (Spanel)
Little text apart from the tableaux. (Freed)
Gifts:
Incense, oil, alabaster, linen, xt nbt nfrt wabt anxt nTr im added to gift list.
(Spanel)
Figures:
Small number of standing figures in tableau. (Freed)
Compact grouping of offerings. (Freed)
Wife and children important. (Pflüger)
Single large male. (Freed)
Senusret I
Pattern:

Text:
Gifts:

Figures:

Tableau:

False door form. (Evers)
Incised false door at bottom. (Freed)
Portrait rectangle with semicircular or low arcuate top. (Pflüger)
Fixed registers of figures; only two registers by end of reign. (Evers)
Two-field format at its artistic peak. (Müller)
About half of stelae contain only religious material. (Pflüger)
Autobiographical notes in epithet form popular. (Doxey)
Ascription n imAx(w) (name). (Bennett)
Appearance of anxt nTr im. Rest of Prayer 108 added later. (Bennett),
(Disagrees with Spanel.)
Wife and children appear often. (Pflüger)
Mother frequently present. (Pflüger)
Rolls of fat apparent on figures. (Pflüger), (Freed)
Attenuated figures. Continues later. (Freed)
Single large male. (Freed)
Elongated skull on men. Continues later. (Freed)
Dogs appear under seat and table. Disappear after this reign. (Pflüger)
Women smelling lotus flowers. (Pflüger)
Women carrying lotus flowers on short stems. (Freed)

Amenemhat II
Pattern:
Low arcuate top, raised edge as frame. (Evers)
False door appears. (Pflüger), (Disagrees with Evers)
Delicate modelling. (Evers)
Two registers of figures. (Evers)
Vertical text. (Evers)
Strongly symmetrical. Continues into later reigns. (Müller)
Text:
Vertical text. Continues into later reigns. (Müller)
Gifts:
Ascription n kA n imAxw (name). (Bennett)
Tableau:
Men and women smelling lotus flowers. Fades out after this reign. (Pflüger)
Elongated skull on men. (Freed)
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Attenuated figures. (Freed)
Senusret II
Pattern:
Figures:

Winged disk on private stelae. (Evers)
Figures in middle; text at sides. (Evers)
Wife and children important. (Pflüger)

Senusret III
Pattern:
Winged disk on private stelae. Fades out by Amenemhat III. (Evers)
Figures in middle; text at sides. (Evers)
Lunette with central vertical cartouche and flanking gods. Continues into later
reigns. (Müller)
First appearance of " < as Osiris name. (Bennett)
Figures:
Wife and children often present. Importance wanes after this reign. (Pflüger)
Tableau:
Oil jars reappear. (Pflüger)
Second half of Dynasty 12
Pattern:
Central text flanked by figures. (Müller)
Low arcuate top. (Hölzl)
Text:
Osiris wsir without determinative. (Bennett)
Gifts:
Include incense and oil. (Bennett)
Amenemhat III
Shape:
Beginning of tableau(x) top half and text bottom half. Continues into New
Kingdom. (Evers)
Typically low arcuate top. (Evers).
By middle of reign, text and figures intermingled. (Evers)
Figure and vertical text together; chessboard pattern. (Evers)
Gods:
Figures in top area. (Evers)
Text:
Busiris written as 6 6 K Q . (Bennett)
About 75% of stelae contain only religious material. (Pflüger)
Autobiographical notes in epithet form revived. (Doxey)
Gifts:
Ascription n kA n (name). (Bennett)
Tableau:
Sceptre and staff reappear. (Pflüger)
Offering scenes reappear. (Pflüger)
Amenemhat IV
Nothing new.
Sobekneferu
Nothing new
.
End of Dynasty 12
Pattern:
“Democratisation”; secondary figures of about same size as owner. (Müller)
Deteriorating quality of execution. (Evers).
!
7 / ( start of offering formula. (Leprohon)
Text:
Osiris name without determinative. (Leprohon)
wHm anx (living again) applied to owner. (Leprohon)
Tableau:
Owner’s ears exposed by wig. (Leprohon)
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Man smelling lotus blossom. (Leprohon)
Woman kneeling on one knee. (Leprohon) .
Dynasties 14 to 17
Pattern:
Top half tableau, bottom half text. (Evers)
7(/
Text:
! # start of offering formula. (Smither)
Dynasty 17
Pattern:

Quality of execution recovered. (Evers)
Horus eyes a common decoration. (Evers)
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CHAPTER 3. DATABASES FROM DATED STELAE
Basic Approach
To realise the aims of the study, it was necessary to obtain as large a number as possible of
dated stelae from the Twelfth Dynasty and to analyse their features. In order to carry out such
an analysis the following assumptions were required.
•

Any stela that contains a dating phrase such as rnpt X xr Hm nswt bity N anxw Dt (X
being a regnal year and N a king’s cartouche), is dated to the reign of that king (or
even to a particular year in his reign). Alternatively (following Freed, 1996), if the stela
contains a cartouche (or cartouches) of a king in the early part of the inscription it is
dated to the reign of that king. (I have not found any stela in which the dating formula
is associated with any name of the king other than the birth name and the throne name.)

•

Whether or not they are dated internally by a cartouche (as in the first assumption)
stelae made within any reign have sufficient features in common to allow each of them
to be recognised as belonging to that reign.

•

In this, the absence of a particular feature is as important as its presence; no piece of
evidence, positive or negative, should be neglected.

Data Collection
In order to build up the required body of information on which to base the analysis, I examined
as many stelae as I could find from the Twelfth Dynasty that could be dated on internal
evidence. For each of the seventy stelae that I found the first step was to prepare a detailed
description, drawing on published material or, where possible (55 of the 70 stelae used in the
analysis), on physical examination of the stelae. The seventy stelae, each with its owner’s name
and title, the reign in which the owner lived and the reference name by which the stela is
identified in the Table of Characteristics, are listed in the Table of Dated Stelae.
All of the features collected from the seventy test stelae and defined in this chapter were used
in the analysis. But to save space and to avoid large sparse tables, in the present document only
those features found to be important in the final analysis are included in the six tables relating
the stelae to the reigns in which they originated. I have been unable to find stelae dated to the
reigns of Amenemhat I (before the disputed coregency with Senusret I, which is outside the
scope of this study) or of Sobekneferu. Hence the limitation to six sections.
Only after I had described a fair number of the stelae was it possible to decide what
characteristics it would be necessary to record for analysis and I arrived at about 180 items to
be included. Because of the large body of data arising from the examination of these dated
stelae, it would be extremely difficult, if not impossible, without the assistance of statistical
analysis, to extract the necessary information and to organise it so that it could be used to date
stelae lacking an internal date. The approach taken in this study uses the statistical analyses
described in Chapter 4.
Databases of Stelae Characteristics and Features
For reasons of copyright, no detailed descriptions or photographs of the stelae are included in
this document, but the properties of the stelae, on which the analysis is based, are included in
the following text. All of the features used in the analysis are listed in the database definitions
later in this chapter. Data derived from the dated stelae forms a database in which are recorded
about 180 separate features (as noted above). For convenience of handling and presentation
the data were stored in the form of four separate databases. The volume of data is far too great
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to be shown completely in this summary; only the properties most important in comparing
stelae from the different reigns are included in the Table of Characteristics. This table is given
at the end of the chapter as Tables 1 (a) to 1(d) divided into six parts, one for each of the rulers
for whom I was able to find stelae; thus, there is no data for Amenemhat I or for Sobekneferu.
The contents of the full databases are described below in the database definitions which follow:
•

Table 1. Pattern Database.

•

Table 2. Text Database.

•

Table 3. Tableau Database.

•

Table 4. Miscellaneous Database.

In general terms the complete databases contain the following information:
•

The Pattern Database assigns a reference number to each stela and records its general
appearance together with the cartouches and epithets of the king in whose reign it was
made.

•

The Text Database uses the reference number and records the gods and the ways in
which they are referred to in the stelae; it also records the offerings that are shown in
the hieroglyphic text and aspects of the funerary formula.

•

The Tableau Database describes the tableaux (scenes) depicted in the stelae, including
the figures and their attitudes, their names and their relationships, the furniture and the
offerings shown.

•

The Miscellaneous Database records the titles of the person commemorated by the
stela, some biographical information, festivals mentioned in the text and particular
prayers, as defined by Barta (1968), included in the text. Because none of the features
in this database proved to be significant in the statistical analysis, none of them are
shown in the summary table.

In the database plans, each feature makes allowance for either a series of possibilities, such as
different materials (each identified by a single letter), or for simple presence (which is indicated
simply by an ‘x’ in the tables). In fact, the statistical analysis program would not accept a blank
to indicate that a particula feature was absent and an entry was included for “absent”; this is
ignored in the following text. Each feature is identified with a two- or three-letter group,
initially intended to be a mnemonic (such as ‘Txt’), but this scheme failed and less helpful
groups of letters (such as ‘msc’ for cloth hald by the man) had to be used.
Pattern Database
The Pattern Database definition is shown in Figures 1 (a), and1 (b). Generally, the brief
statement given is sufficient to define the feature, but the following notes are provided for
clarification of some of the features.
•

The stela identification (Stela) was intended to relate to the museum in which the stela
is held and to the catalogue number, but in a few cases it has been necessary to use
names related to the author of a description of the stela or to its provenance. The
number (No) is provided only for convenience; it is shown in the Table of Dated Stelae.

•

The Format of the stela includes its shape (subheading Shp). The terms ‘Portrait’
(higher than wide) and ‘Landscape’ (wider than high) are used in the same sense as in
the printing industry. The ‘False Door’ refers to the torus moulding and cavetto
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cornice, but not necessarily the door jambs themselves. I have made a distinction
between the semicircular top, with no shoulder where the curve meets the straight
sides, and the arcuate top where such a shoulder exists. The subheading Txt in the
lunette contents implies some continuous hieroglyphic inscription, more than the simple
bHdty, classified as Bhd.
•

The Cartouches and Epithets allow for two kings to be represented, each by the
obvious abbreviation with an Arabic numeral replacing the usual Latin, and each with a
full set of epithets. Where there is a cartouche, it usually contains the throne name
(subheading Thr) preceded by nswt bity, which is not noted; when there is a cartouche
containing the birth name (subheading Bth), no note is made of the inclusion of sA ra.
The subheading Ank allows for the various epithets that follow the cartouche.
Allowance is also made for the inclusion of epithets within a long cartouche (Clg).
PATTERN DATABASE

Identification:

Id:
Museum identification or equivalent.
No: Assigned reference number
Material:
Mat: Limestone:
l
Quartzite:
q
Sandstone:
s
Granite:
g
Composite:
c
Other
o
Shape:
Shp: Portrait:
p
Landscape:
l
Rectangle (False door):
d
Semicircular top:
s
Low arcuate top:
a
Other:
o
Lunette Contents: Dsk: Winged disk:
x
Bhd: bHdty
x
Txt: Text:
x
Srk: Serekh:
x
Off: Offerings:
x
Lgd: God(s):
x
Eye: wdjat-eyes:
x
Cartouches and Epithets:
Kg1: Amenemhat:
Am N (where N is a number)
Senusret:
St N
Bth: Birth name:
x
Thr: Throne name:
x
Hnm:Horus name:
x
Nnm:nbty name:
x
(Two Ladies name)
Naa: nTr aA :
x
(Great god)
Ltl: nb tAwy :
x
(Lord of the Two
Lands)
Figure 1 (a)
Cartouches and Epithets (cont):
Ank: di anx
a
(Given life)
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(di) anx Dt
di anx wAs Dt

d

e
(Life for ever)
(Given life, dominion for

ever)

di anx Dd wAs ...

f

(Given life,

stability, dominion)

di anx mi ra

r

(Given life like Ra)

di anx mi ra Dt

s

(Given life like Ra for

ever)
Clg:

Long cartouche:

x

(With name and

epithets)
Kg2: Amenemhat:
Am N
Senusret:
St N
Then follow the epithets from Bth to Ank as above.
Figure 1 (b)
Text Database
The Text Database definition is shown in Figures 2 (a) and 2 (b). The identification (Id and
No) are the same as those in the Pattern database.
•

Under the heading Gods, Osiris, Anubis and Wepwawet are those most commonly
referred to on the stelae, and each has his own series of epithets, for which allowance is
made in the database. As the name of Anubis is sometimes spelt out, allowance is made
for script ‘s’ or a single sign ‘g’. Osiris is occasionally represented by a single sign, but
more frequently by two signs, with (‘d’) or without (‘n’) a determinative. The other
fact worthy of comment is the number of variants of the spelling of the town of
Busiris, for which codes are provided. Provision is made for other gods that appear
only in terms of their presence or absence.

•

Under the heading Formula, are three subheadings: Dif, to signify whether or not the
offerings are to be made by the god (or gods) on behalf of the king; Rql to signify
whether a request is made to the living to present prayers or offerings on behalf of the
deceased; and Own to show the terms of the offerings - directly to the owner or to his
ka - in each case with or without the epithet ‘venerated one’.

•

After considerable thought I omitted the choice between the two horizontal forms of
the opening phrase of the offering formula. The reasons were: first, Smither’s (1938)
!
assertion that the format of the opening phrase of the offering formula 7 / ( is usual
in the Middle Kingdom and the doubt which he throws on the date of CG20702, and
second, Barta’s (1968) statement that only four inscriptions (all graffiti) including the
/
form 7 ( ! # are certainly dated to the Twelfth Dynasty. With only one example in the
seventy dated stelae using the latter form it is very unlikely that the choice is sufficiently
statistically significant to change the decision tree.

•

In the Offering List, in explanation of the word ‘Separate’ attached to t and Hnqt, as
stated earlier, I have chosen to translate the group # as ‘invocation offerings’, and
to include bread and beer in the list only if they are shown separately. The adjectives
nfr(t) and wab(t) attached to xt nb(t) are frequently used together, in which case I
include ‘x’ under both Thg and Thp.
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TEXT DATABASE
Identification :
Gods: Anubis

Id:
No:

As in Pattern Database.
As in Pattern Database.
Spelt out:
s
Sign only:
g
tpy Dw=f
x
(On his mountain)
nb tA Dsr
x
(Lord of the

Ipw:
Itp:
Inp:

Sacred Land)
Ish:

xnty sH-nTr

x

Iab::
Ifw:

nb AbDw
xnty imntyw x

x
(Lord of Abydos)
(Foremost of the

(Foremost of the

sacred booth)

Westerners)
Wepwawet
Wab:: nb AbDw
Wnp:
nb tA Dsr

x

(Lord of Abydos)
x
(Lord of the

Sacred Land)
Wna: nb anx
x
(Lord of life)
(Foremost of the Westerners)
Wfw: xnty imntyw x
Wfa:
xnty AbDw
x
(Foremost
of Abydos)

<

!H

Osiris Osr:
Oaa:

!<

nTr aA
Odd: nb ddw

x

formats)

nb Ddw
nb DDw

d
(With determinative)
n
(No determinative)
(Great god)
1
(Lord of Busiris, various
nb dDw
2
3

4

nb Dd
nb Dddw
nb Dw
7
Oab: nb AbDw
x
Ofw:
xnty imntyw x

5
6
(Lord of Abydos)
(Foremost of the

Westerners includes Osiriskhentimentiu)
Onp:

nb pt

Others Hkt:

x
Hth:
Khw:

x
(Lord of Heaven)
(Hekat)
x
(Hathor)
x
(Khentimentiu,

individually)
Khn:
Dht:
Hor:
Pth:
Aab:

x

x
x
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(Khnum)
x
(Thoth)
x
(Horus)
(Ptah)
(All the gods of Abydos)

Anp:

x

(All the gods of the

necropolis)
Note: In referring to the gods, I have made the distinction between ‘Khentimentiu’ as part or
all of a god’s name and ‘Foremost of the Westerners’ as an epithet depending on whether or
not there is a determinative after imntyw.
Formula:

di=f or di=sn x
i anxw...

Dif:
Rql::

(That he/they may give....)
x
(O you living......)

Figure 2 (a)

Own: n NN

Formula (cont):

n

(To owner, NN the name)
(To venerated owner)
n kA n NN
k
(To ka of owner)
n kA n imAxw NN
i
(To ka of

n imAxw NN o

venerated owner)
Offering List:

prt-xrw

Prt:

x
separate t
separate Hnqt x

Brd:
Ale:
Cow::
Fow:
Ala:

kA
Apd
Ss
mnxt

Lin:

qH

Lib:
Thg:
Thp:
Gli:

x

snTr
mrHt

Inc:
Oil:

x
x
xt nb(t) nfr(t) x

xt nb(t) wab(t)
anx nTr im

(Invocation offerings)
x
(Bread)
(Beer)
x
(Oxen)
x
(Fowl)
x
(Alabaster)
(Clothing)
x
(Incense)
(Oil)
(Libations)
(Good things)
x
(Pure things)
x
(On which the god

lives)
Figure 2 b)
Tableau Database
The Tableau Database definition is shown in Figures 3 (a) and 3 (b). The identification (Id and
No) are the same as those in the Pattern database.
•

Under the heading Owner and Wife the expressions ‘Together’ and ‘Separate’ refer to
their position in the tableau, whether seated on the same stool or on individual stools,
usually on opposite sides of an offering table. Similarly if they are standing on the same
or opposite sides of a table.

•

The rolls of fat referred to under the heading Man refer to those shown on the man’s
torso (usually on stelae from Senusret I).

•

The reference to the Woman holding a lotus applies specifically to her holding it to her
nose.

•

The plinths referred to under the Seat could possibly be part of the legs of the stool to
ensure stability. The lotus decoration is that decoration at the back of the seat, clearly
in the form of a lotus flower.
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•

The loaves referred to at the head of the Offering Table list are the vertical loaves
which vary in form from one stela to another and when on short stalks may be
described as leaves.

•

The loaves listed under Offerings are the circular and conical loaves usually included
on the table.

•

Relationships between the Friends and Relations and the owner are only recorded
where they are specified in the inscriptions with little ambiguity; the greater the number
of figures, the greater the ambiguity of the relationships.
TABLEAU DATABASE

Identification:
Tableau type:

Id:
No:
Lfw:
Lno:
registers or

As in Pattern Database.
As in Pattern Database
Full width
x
No of registers
N

(N, a digit;
left-and-right pairs)

Lpr:

Left and right pair
x
Top left
Top right
Lower left
Lower right
x
Together
Sep:
Separate
Mch: Seated
x
Mst:
Standing
Mft:
Rolls of fat
Mbr: Hand on breast
Mth: Hand on thigh
x
Mhe:
Hand extended
Msc: Cloth in hand
x
Mkt:
Short kilt
Long kilt
Broad, stiffened kilt
Mwg: Wig, ears hidden
Wig, ears exposed
Head shorn
or close cap n
Mcl:
Collar
Mlt: Holding lotus
x
Sch: Seated
x
Standing
x
Kneeling
Slw: Large wig
Ltl:

Owner and wife:

Ltr:
Lll:
Llr:
Tog:

Man:

Woman:
Sst:
Skn:

x
x
x
x
x
x
x
x
x
s
l
b
h
e

x

x
x

(With or without

lappets)
Sss:

Dress (shoulder straps)

28

x

Shs:
Slt:
Pll:
Plc:

Seat:

Pli:
Plt:
Pma:
Pdg:
Ppt:
Pmi:

Hand on man’s
shoulder
Holding lotus
x
Lion-legged
x
Low back and cushion x
Plinths, conical
Plinths, cylindrical
Lotus decoration
Person under
Dog under
Pot under
Mirror under

x

o
y
x
x
x
x
x

Figure 3 (a)
Offering Table:

Tlo:

Loaves on flat bases x
Loaves on “stalks”
Pot(s) under
x
Pots in stand under x
Censer under
Ewer and basin under x
Basket under
x
Calf’s head under
Offerings:
Haunch of beef
Ggo:
Goose
x
Gch:
Calf’s head
Gvg:
Vegetables
Gfr:
Fruit
Gpt:
Pot(s)
x
Glt:
Lotus flower(s)
Glo:
Loaves
x
Friends and Relations:
Rpa: Father
x
Rma: Mother
x
Rlh:
Lady of the house
x
Rbr: Brother(s)
x
Rsr: Sister(s)
x
Rso: Son(s)
x
Rdr: Daughter(s)
x
Rfr:
Friend
x
Rns: Nurse
x
Rsv:
Servant(s)
Rmo: Male offering bearers x
Rms:
Men’s heads shorn
x
Rmw: Men in wigs
(short or long)
Rmk: Men in short kilts
x
Tle:
Twp:
Tps:
Tcs:
Teb:
Tbs:
Tch:
Ghb:
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x

x

x
x
x
x
x
x

x

x

Rfo:

Female offering
bearers
Rfw:
Women in long wigs x

x

Figure 3(b)
Miscellaneous Database
The Miscellaneous Database definition is shown in Figure 4. The identification (Id and No) are
the same as those in the Pattern database.
• The list of Titles is by no means exhaustive; titles listed are only those which appear
relatively frequently and thus might be statistically significant.
•

The wide variety of Biographical information that appears on stelae, and its relative
scarcity led me to include only the five headings shown.

•

The list of Festivals excludes those which appear only once among the seventy dated
stelae.

•

The list of Prayers includes only those which actually appear in the seventy dated
stelae; it excludes the prt-xrw sequence (Barta, 1968, Prayer 2) as being common
throughout the Dynasty.
MISCELLANEOUS DATABASE

Identification:
Titles:

Biographical:

Festivals:

Id:
No:

As in Pattern Database.
As in Pattern Database.
Xpr:
Prince
x
Xco:
Count
x
Xsc:
Sole Companion
x
Xch:
Chamberlain
x
Xst:
Steward
x
Xhk: Hallkeeper
x
Xsb: Sealbearer
x
Xsm: Shipmaster
x
Xot: Overseer of Treasury x
Xop: Overseer of Priests x
Xof: Overseer of flocks etc x
Xog:
Overseer of Granary x
Xos:
Overseer of Storehouse x
Bll:
Beloved of his lord x
Bgc:
Good character traits x
Bcw:
Charitable works
x
Bmf:
Military feats
x
Bct:
Prepared his tomb
x
Fny:
New Year
Fmo:
Month
x
Fhm:
Half-month
x
Fth:
Thoth
x
Fhk:
Haker
x
Fwa:
Wag
x
Fnp:
Necropolis
x
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x

Prayers: These are listed by number, as defined by Barta (1968).
Figure 4
For convenience in reading the tables of properties, the identity and salient features of each of
the test stelae are listed in the following table, before the Table of Characteristics.
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CHAPTER 4. ANALYTICAL DETAILS
Objective:
In statistical terms, the objective of the study was to develop a method of combining the
characteristics of a stela as independent, or predictor, variables so as to estimate the
dependent, or target, variable, the reign in which the stela was made. To realise this aim, it was
necessary to examine as large a number as possible of stelae that could be certainly dated on
internal evidence, to tabulate their characteristics, and to use appropriate mathematical
analytical techniques to try to develop the required method of examination. The characteristics
and features have been defined in Chapter 3.
Tests Performed:
The following tests are given in some detail in Meulman and Heiser (1999).
•

Univariate Analysis: To ensure that the subsequent analyses would be reliable, after the
data was transferred from the hand-written tables into the databases, each variable was
analysed to check that the data was complete and that there were no values introduced
wrongly. Only when I was satisfied with the raw data were the subsequent analyses carried
out.

•

Bivariate Significance Tests: Irrespective of what final technique was to be used, it was
thought to be important to select those predictor variables which, separately, had a
significant relationship with the target variable, i.e. those characteristics that differed
sufficiently from one period to another to contribute to estimating the reign in which a
particular stela was made. This was carried out using the SPSS CROSSTABS program,
and, because of the small number of samples in some of the categories, 10% significance
(instead of the more usual 5%) and Fisher’s Exact Test were used as the selection criteria.
In other words, any predictor variable (characteristic) selected has nine chances in ten of
being truly related to the target variable (reign). This test was carried out for each of the
original databases.

•

Optimal Scaling Analysis: To try to allow for possible interactions between the predictor
variables, various categorical multivariate analysis techniques were tried, using the
significant variables from the bivariate significance tests. These included the following
analyses from the SPSS suite:
 CATREG, categorical regression with optimal scaling;
 OVERALS, nonlinear canonical correlation analysis;
 ANACOR, correspondence analysis using the Chi-square distance measure.
Each of these programs produces graphical output which proved not to be helpful in
providing guidance for examining an undated stela to estimate the reign in which it was
made. They do not meet the objective of the research. These tests were therefore made only
on the Pattern Database and the results were not carried forward for further analysis

• Classification Tree Analysis: Because the multivariate categorical graphical analyses did
not provide a method that met the objectives, it was decided to abandon the methods
providing graphical output and to use ANSWERTREE (SPSS Inc, 2001), in which the
significant predictor variables are used sequentially, beginning with the most significant and
then using the others in order of their significance, to segment the data into groups
according to the values assigned to the variable currently being considered. For variables
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with more than two values the most significant grouping is determined. For example, if
there are three values, the most significant arrangement might be either to keep the three
classifications or to keep one separate and to group the other two (which might be done in
three different ways); the most significant of these four arrangements is then used.
•

The result is a decision tree which, for any stela, provides a stepwise examination
procedure for estimating the reign in which it was made. The process is described in detail,
under the title CHAID, by Perreault and Barksdale (1980).

Preparations for processing:
The steps in analysing the data were as follows:
Each individual database was processed to detect errors and omissions, which were corrected
before any data manipulation was performed. Then the contents of the databases were altered
as follows.
•

Because of the small number of stelae from the reigns of Senusret II and Amenemhat IV,
these were grouped respectively with those of Senusret III (on the grounds of a stela
containing cartouches of both kings and a putative coregency) and Amenemhat III (on the
grounds of the combined cartouche of the stela Tubingen 464 and two stelae with the
cartouches of both kings).

•

To simplify later analysis, additional variables were added to summarise some groups of
variables; for example, a group variable was added to indicate that a particular stela under
consideration has in the tableau database variables representing offerings. These group
variables are not shown in the lists of variables nor in the tables, but were used only for
convenience in the analyses.

•

After a couple of trials, it was realised that anomalies were occurring where blanks had
meaning in the tables, so ‘z’ was entered into every blank space in the database to
represent absence of a feature.

•

In the Pattern Database, to reduce the number of characteristics with only one or two
occurrences, the following characteristics were grouped:


Shp:
‘p’, ‘l’ ‘d’ and ‘o’ were grouped under ‘p’, i.e. stelae of landscape and
false door format and the one offering table were combined with portrait-form
stelae and classed as rectangular stelae. Thus only three shapes - rectangular (p),
semicircular top (s) and arcuate top (a) - were considered.



Ank:
‘a’, ‘d’, ‘e’ and ‘f’, i.e. variables representing references to life,
dominion and stability with no reference to Ra, were grouped under ‘a’; then ‘r’
and ‘s’, variables referring to life like that of Ra, were grouped under ‘r’. Thus,
only two groups - those referring to Ra and those not referring to Ra - were
considered in the ‘di anx’ epithet.

•

All epithets of any second king were omitted, since they are not related to the king reigning
at the time of manufacture of the stela.

•

In the Text Database because they almost invariably occur together, the following pairs of
gifts were processed as one:




Brd and Ale (bread and beer), referred to as Brd.
Ala and Lin (alabaster and clothing), referred to as Ala.
Cow and Fow (oxen and fowl), referred to as Cow.

37

Results of Bivariate Significance Tests
As stated above, because of the relatively small sample number of stelae, it was decided to
include in the subsequent analysis variables that were significantly correlated with the reigning
kings at the 10% significance level. In the event, variables fell into two groups, those
significant at less than 12 % and those of which the significance level was 20% or more. Those
in the former group were included in later analyses because this gave a clear grouping of those
variables significant at levels below 12% as distinct from the other variables. Thus the
statements made in the decision trees or tables are not certainties, but probabilities of 88% or
better. In fact, in the following lists, the variables marked with an asterisk proved to be
significant at the 5% level, i.e. nineteen chances in twenty of being truly significant.
The significant variables found in the initial tests of the original databases were:
For the Pattern Database:
 Shp, the shape of the stela (included at slightly over 12% significance to
provide an extra variable when the data was analysed after eliminating the
internal dating characteristics)
 Lgd*, gods’ images in the lunette
 Eye*, wdjat-eyes in the lunette
 Bth*, presence of the king’s birth name
 Hnm*, presence of the king’s Horus name
 Ank*, the presence or absence of Ra in the di anx epithet
 Clg*, the long cartouche format
 Kg2*, presence of a second king’s cartouche.
For the Text Database:
 Itp, Anubis on his mountain
 Uxx*, the presence of Wepwawet (one of the added variables not listed)
 Wnp*, lord of the Sacred Land
 Osr*, Osiris’ name with determinative

 Odd*, format of Ddw
 Dht*, presence of Thoth
 Aab, reference to ‘all the gods of Abydos’
 Own, format of the ascription to the owner
 Inc*, inclusion of incense in the offering list
 Oil, inclusion of oil in the offering list
 Thp*, reference to ‘every pure thing’
 Gli*, association with Thp of ‘on which the god lives’
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For the Tableau Database:
 Tog, the owner and his wife seated together
 Mft*, the owner displaying rolls of fat
 Mhe*, the owner’s hand extended towards the offering table
 Mwg*, the type of wig worn by the owner, exposing his ears or otherwise
 Mcl*, the owner wearing a collar
 Sch*, woman seated, together with or separated from the owner
 Sss*, chief woman’s dress with shoulder-straps
 Shs*, woman’s hand on man’s shoulder
 Sst*, chief woman standing
 Skn*, woman kneeling
 Slw, chief woman’s wig with lappets
 Sss*, chief woman’s dress with shoulder straps
 Shs*, the woman’s hand(s) on the owner’s shoulder(s)
 Pli*, the style of plinth under the legs of the owner’s seat
 Plt*, lotus flower decoration on the owner’s seat
 Pmi*, a mirror under the seat
 Jxx*, presence of offerings (one of the added variables not listed above)
 Ghb*, haunch of beef among the gifts
 Gvg*, bunch(es) of vegetables among the gifts
 Glt*, lotus flower(s) among the gifts
 Glo, loaves (other than those of vertical form) among the gifts
 Rlh*, owner’s wife or other woman labelled as ‘lady of the house’
 Rso*, owner’s son(s) depicted
 Rdr*, owner’s daughter(s) depicted
 Rmo*, male offering bearers depicted
 Rms, male offering bearers’ heads shorn
 Rmk*, male offering bearers wearing short kilts
 Rfo*, female offering bearers depicted
 Rfw*, female offering bearers wearing long wigs
For the Miscellaneous Database:
 Xsc, Sole companion title included
 Xch*, Chamberlain title included
 Xst*, Steward title included
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For the Miscellaneous Database (cont):
 Xsb, Sealbearer title included
 Xop, Overseer of priests title included
 Bxx, presence of biographical details (one of the added variables not listed)
 Bmf, military feats included
 Hxx*, festivals listed (one of the added variables not listed)
 Fhm, Half-month festival included
 P72, Prayer 72 included
 P108, Prayer 108 included.
Decision Tree and Key to Dating
Using only the data from the significant predictor variables and the target variable, the
ANSWERTREE program was used to examine each database in turn, partly to see how long
the analysis would take, partly to see whether there was any interaction between the predictor
variables. The analyses took so little time on the computer, and so little was learnt from the
individual databases, that it was decided to include all of the data in a single combined database
whether or not the predictor variables were significant. This allowed for the possibility of a
predictor variable being non-significant individually but significant in interaction.
The result was the Decision Tree shown in Chart 1. The original version of this chart is far too
large to be included in this document (or, indeed to be used to be used directly in analysing
stelae); it is included here on a much reduced scale. Larger versions of the first decision and
separate arms of the chart are shown in Charts 1(a) to 1(e). The charts are printed as pages 13
to 17 of this chapter.
Each of the rectangles labelled as nodes in the charts represents a decision point. Within a
node, each of the four lines marked by squares shows:
•

A cryptic label in the Category column representing, respectively, the reign of Senusret
I, the reign of Amenemhat II, the period of the combined reigns of Senusret II and
Senusret III, and the period of the combined reigns of Amenemhat III and Amenemhat
IV;

•

On the right under the heading n, the number of dated stelae analysed at that node from
each of the periods considered;

•

In the middle, that number as a percentage of all the stelae considered at that node;

The row representing the category containing the largest number of stelae has a faint outline
around very pale shading.
Thus the top node, Node 0, shown enlarged in Chart 1(a), records the complete sample of 70
stelae:
•

20 from the reign of Senusret I (aSt1);

•

15 from the reign of Amenemhat II (bAm2);

•

14 from the period of Senusret II and Senusret III (cSt2St3);

•

21 from the period of Amenemhat III and Amenemhat IV (dAm3Am4).
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The two lines of text below each node represent the best decision to be made at that node.
•

The first line is a cryptic reference to the feature on which the decision is made. For
example, at Node 0 the feature is ‘osr’, a three-way separation of the stelae depending
on whether the name of Osiris has a determinative (d) (16 cases), has no determinative
(n) (35 cases), or is absent (19 cases).

•

The second line of text contains statistical information. The P-value is the probability
that there is no real distinction between the stela in the two (or three) groups; it should
normally be less than 0.12, and, in fact is less than 0.05 at every node. The other two
figures are the Fisher Exact Chi-square value and the degrees of freedom on which the
decision is made. The note at the end of the chapter explains the relationship in more
detail, to allow this description of the Decision Tree to continue with minimum
interruption.

Each node may have two or more nodes below it, showing the split of the stelae resulting from
the decision. Alternatively, it may not have any nodes below it because no further separation of
groups of stelae can be made; such a node is a terminating node. Its contents are important in
that they show the number of stelae that meet all of the criteria specified in the path leading to
it.
The successive decisions represented by this tree are as follows:
•

Node 0: The decision node described above, also represented at rhe top of Chart 1(a).

•

Node 1: A decision node, where the 16 stelae in which Osiris’ name has a determinant
are divided into two further groups based on the kilt (mkt) worn by the stela owner.

•

Node 2: A decision node for those 19 stelae where Osiris’ name is absent, also based
on the variable ‘mkt’, but which results in a three-way split.

•

Node 3: A decision node based on the format of the name of the town of Busiris (odd)
for those stelae in which Osiris’ name has no determinative.

Each of these three nodes is further classified until the Decision Tree can thus be traced
through all of its thirty nodes.
A simpler way of expressing this set of decisions is in a Decision Table, the tabular format used
by Nicholls (1969), in his key to determining the genera of Australian orchids. In this Decision
Table, spread over Figures 5 (a), 5 (b) and 5 (c), which includes the complete set of decisions
from the Decision Tree:
•

The asterisks (*) in the second column indicate that the observation in that row of the
table is an alternative to that in the row above. At nodes 0 and 2 there are three
possible observations.

•

The ‘segni’ (§) in the Go to column identify the terminating nodes. Those nodes
without ‘segni’ are the decision nodes to which the particular feature points for the next
decision.

Comment
In every case except one, Node 18, the terminal nodes represent single periods (the reigns of
Senusret I - 45 years , of Amenemhat II - 44 years, the time of Senusret II and Senusret III 25 years , or the time of Amenemhat III and Amenemhat IV - 56 years) or two such
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consecutive periods (Senusret I and Amenemhat II - 89 years, Amenemhat II to Senusret III 69 years, or Senusret II to Amenemhat IV - 81 years). Each node represents a continuous
period. During the Twelfth Dynasty the range of features that appear in stelae evolve, and it is
not surprising that an individual stela may be lagging behind the trend, and so appear to be of a
later reign, while another is setting a new trend and appearing in an earlier reign.
But Node 18 represents two separate periods, the reign of Senusret I and the time of Senusret
II and Senusret III; the reign of Amenemhat II separates them. Such a result, in iself, is
meaningless. But any statistical approach is subject to errors; it can only point to probabilities,
and some of its answers will not lie easily with expectations. Of the seventeen terminal nodes,
only this one gives an anomalous answer, a result that is within the significance limit that was
accepted at the beginning of the analysis.
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COMPLETE DECISION TABLE
Node

Observation

Go to

0

The name of Osiris is written ! < or
" < with the god determinative H

1

*

The name of Osiris does not appear in
the text.

2

*

The name of Osiris arrears without any
determinative.

3

The owner of the stela is wearing a
long kilt or a short narrow kilt.

4

1

*

2

*

*

3

*

4

*

There is no tableau in which the
owner is shown, or his kilt is not
clearly shown, or he is wearing a short
stiffened kilt.

5§

The owner of the stela is wearing a
short narrow kilt or a stiffened kilt.
.
The owner is wearing a long kilt, or his
kilt is not clearly shown.

6

Conclusion

The stela is dated to the
reigns of Amenemhat II,
Senusret II or Senusret III.

7

There is no tableau in which the owner
is shown.

8§

The epithet ‘lord of Busiris’ includes
f
the form 6 6 K or f K or f 6 K or
does not appear in the text

9

The epithet ‘lord of Busiris’ includes
the form 6 f K or 6 f or 6 K

10

The stela is dated to the
reigns of Amenemhat III or
Amenemhat IV.

The stool on which the owner is seated
has a low back and cushion.

11 §

The stela can be dated to
the reign of Senusret I.

There is no stool in the tableaux, or the
stool on which the owner is seated has
no back and cushion.

12 §

The stela can be dated to
the reigns of Senusret I or
Amenemhat II.

Figure 5 (a)
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Node

Observation

6

*

7

*

9

10

*

13

*

Conclusion

There is a tableau which occupies the
full width of the stela.

13

There is no tableau which occupies the
full width of the stela.

14 §

The stela can be dated to
the reign of Senusret I.

The sign c mnxt, ‘linen’ or ‘clothing’,
does not appear in the list of offerings.

15 §

The stela can be dated to
the reigns of
Amenemhat II, Senusret II
or Senusret III.

The sign c mnxt, ‘linen’ or
‘clothing’, appears in the list of
offerings.

16 §

The stela can be dated to
the reign of Senusret I.

Individuals named as friends of the
owner are not included in the tableaux
or listed in the text.
*

17

Go to

17

Such friends are included in the
tableaux or listed in the text.

18 §

The list of offerings is absent or does
not include the phrase ‘all good and
pure things’ followed by j 3 1 1 (or
variants), ‘on which the god lives’.

19 §

The list of offerings includes the phrase
j 3 1 1 (or variants), ‘on which the
god lives’.

20 §

The stela can be dated to
the reign of Senusret I.

The stela is rectangular with a
semicircular or low arcuate top.

21 §

The stela is dated to the
reign of Amenemhat II.

The stela is rectangular with a straight
top or it takes the form of a false door.

22 §

The stela is dated to the
reigns of Senusret I or
Amenemhat II.

Khnum is not included among the gods
mentioned in the text.

23

Figure 5(b)
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The stela is dated to the
reigns of Senusret I,
Senusret II and
Senusret III.
.
The stela can be dated to
the reigns of Amenemhat
II, Senusret II or
Senusret III.

Node

Observation
*

23

*

25

Khnum is included among the gods
mentioned in the text.

27

*

Conclusion

24 §

The stela can be dated to
the reigns of
Amenemhat II, Senusret II
or Senusret III.

The signs D kA, ‘ox’, and X Apd,
‘fowl’, (usually with plural w) are
included among the offerings.

25

The signs D kA, ‘ox’, and X Apd,
‘fowl’, are not included among the
offerings.

26 §

The list of offerings is absent or does
B!
not include the phrase > e xt nbt
nfrt, ‘every good thing’.
*

Go to

The stela can be dated to
the reigns of
Amenemhat II, Senusret II
or Senusret III.

27

The list of offerings includes the phrase
B! e xt nbt nfrt, ‘every good thing’.
>

28 §

The stela can be dated to
the reigns of
Amenemhat III or
Amenemhat IV.

There is no tableau or there is a
tableau of one, two or three registers.

29 §

The stela can be dated to
the reigns from Senusret II
to Amenemhat IV.

The tableau is divided into four
registers.

30 §

The stela can be dated to
the reigns of
Amenemhat III or
Amenemhat IV.

Figure 5 (c)
Significance of signs:
*

The observation in this row is an alternative to that in the row above. At nodes
0 and 2 there are three possible observations.

§

The node so marked is a terminating node; the conclusion about the stela under
consideration is shown in the last column.
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Note on the Statistics of the Decision Tree
This note is aimed at explaining the three figures given under the feature at each decision point:
•

The P-value, a measure, based on the current analysis, of the significance of the feature
in assigning a date to an undated stela.

•

Chi-square, a calculated value (described below) that, together with the degrees of
freedom (the third figure), determines the P-value.

•

The degrees of freedom, df, the number of independent decisions that can be made in
allocating stelae to the various classes (the era and the presence or absence of the
feature).

The simplest way to explain these figures developed in the analysis is to treat them in the
reverse order because the P-value depends on the other two.
At each decision point there is an underlying premise (the null hypothesis) that all four periods
(whether they comprise one or two reigns) are alike with regard to the feature. This implies
that the feature is present in each of the periods in the same proportion as it is in all the stelae
taken together. The fact that the premise is sometimes obviously untrue (as, for example, the
obvious change in the frequency of a determinative on the name of Osiris from the reign of
Senusret I to that of Amenemhat III) makes no difference to its use in the calculations that are
made. It is, in fact, the departure from the truth of the premise that is important.
Consider an imaginary decision point at which there are forty stelae to consider and a two-way
decision (presence or absence - the simplest case) to be made about a particular feature.
Suppose that the number of stelae from each period that reach the decision point are: 15 from
the reign of Senusret I, 10 from the reign of Amenemhat II, 5 from the period of Senusret II
and Senusret III and 10 from the period of Amenemhat III and Amenemhat IV. Suppose also
that, of these forty stelae, 24 exhibit the feature and 16 lack it.
The differences between the numbers in each period might be due to differences between the
numbers of stelae for each period in the original sample, or due to changes in the proportions
of stelae in the various periods because of decisions earlier in the analysis. The important point
is that forty stelae are under consideration, and when the number in three of the rows is fixed
the rest must fall into the fourth. Because the proportion of stelae with the feature in each
period is fixed by the null hypothesis (the same for all periods), there are only three
independent choices, or three degrees of freedom associated with the decision.
Thus, for the premise to be satisfied, we would expect the numbers of stelae to be as shown in
this table:
Period
Senusret I
Amenemhat II
Senusret II & III
Amenemhat III & IV
Total

Present
9
6
3
6
24

Absent
6
4
2
4
16

Total
15
10
5
10
40

Now suppose that, in fact, the number of stelae falling into each classification is shown in the
following table:
Period

Present
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Absent

Total

Senusret I
Amenemhat II
Senusret III/IV
Amenemhat III/IV
Total

12
7
1
4
24

3
3
4
6
16

15
10
5
10
40

The sum of the numbers of stelae in each row is equal to the number in the same row in the
table above, and the total numbers of stelae with the feature and lacking it are the same.
Is this arrangement significantly different from the null hypothesis? The obvious approach to an
answer would be to calculate the differences between the expected and actual results, as shown
in this table:
Period
Senusret I
Amenemhat II
Senusret II/III
Amenemhat III/IV

Presence
3
1
-2
-2

Absence
-3
-1
2
2

If the figures in the cells are added together, the result is zero for each row and each column,
which is not helpful. Squaring the numbers makes them all positive, and dividing by the
expected values helps to see the relative importance of the differences, as follows:
Period
Senusret I
Amenemhat II
Senusret II/III
Amenemhat III/IV

Presence
1.00
0.17
1.33
0.67

Absence
1.50
0.25
2.00
1.00

The sum of the numbers in the cells (7.92 in this case) is the value of Chi-square, a measure of
the departure of the actual figures from those expected.
Taking this Chi-square value together with the number of degrees of freedom (three in this
example, as shown above), the P-value is found from tables. The result is almost exactly 0.05,
or 5%, which indicates that there is only a one-in-twenty chance of the actual result occurring
by chance under the null hypothesis. In other words, there is a significant difference between
the proportions of the stelae with the feature in the four periods. This would usually be
expressed as the result being significant at the 5% level.
As with any statistical prediction, a particular result might be wrong but, over a large number
of stelae, using the feature in the dating of an individual stela would be right about 95% of the
time. Taking all the P-values together along any of the branches of the Decision Tree indicates
that the series of decisions should lead to a right result about 90% of the time.
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Chart 1
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Chart 1(a)

49

Chart 1(b)
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Chart 1(c)
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Chart 1(d)
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Chart 1(e)
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CHAPTER 5. TESTING THE DECISION TREE
As stated in Chapter 4, the decision tree now referred to as the Twelfth Dynasty Decision Tree
was developed from the data in the combined database. To check that it would be effective as a
means of dating stelae given only the data other than their cartouches, the data from the dated
stelae were passed through the decision tree to see whether the dates so derived agreed with
the internal dating. The Complete Decision Table (Figure 5) was developed from the
diagrammatic output of the analysis program. The features must be taken in the order given in
this table, because each decision separates the group of stelae to which it is applied into two or
three smaller groups, in each of which the stelae are examined for the feature on which the next
decision is made.
The following Condensed Decision Table (Figure 6) was developed form the Twelfth Dynasty
Decision Table as a working tool for use in assessing the date of any stela known (or assumed)
to have originated in the Twelfth Dynasty. It allows rapid scanning of the features of a stela to
estimate the period in which it was made.In this table, the observations on which the decisions
are made are usually presence or absence, represented here as x or z. For those features that
have a wider choice, the letters or numbers shown in the table are discussed in the section on
the databases.
•

The first column lists the node numbers;

•

The second column states the mnemonic for the feature tested at each node (as shown
in tthe key at the end of this section) or specifies the node as a Terminal node;

•

The third column is a shorthand form of the choice, e.g. in node 23, x or z, as defined
in the previous chapter, and the arrows indicate the next node to be tested;

•

The fourth column gives the conclusion arising at the terminal node.

Key to feature mnemonics:
The mnemonics for the features listed in the second column by their codes in the previous
chapter are repeated here for convenience.
osr

Determinative on name of Osiris in text

mkt

Form of man’s kilt in tableau

odd

Format of Ddw in text

plcLow back and cushion on stool in tableau
lfw

Full width tableau

lin Clothing mnxt included in list of offerings
rfr Friends included in tableau
gli Phrase anX nTr im in cluded in list of offerings
shp

Shape of stela

khn

Name of Khnum included in text

cow

Oxen kAw included in list of offerings

thg

Good things xt nb nfr included in ;ist of offerings

lno

Number of registers of tableaux.
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CONDENSED DECISION TABLE
Node
0
1
2
3
4
5

Feature
osr
mkt
mkt
odd
plc
Terminal

Choices & Next Node
d → 1; z → 2; n → 3
s, l → 4; b, ?, z → 5
s, b → 6; l, ? → 7; z → 8
1,2,4, z → 9; 3,5,6,7 → 10
x →11; z → 12

6
7
8
9
10
11
12

lfw
lin
Terminal
rfr
gli
Terminal
Terminal

x →13; z → 14
z → 15; x → 16

13
14
15

shp
Terminal
Terminal

16
17
18

Terminal
khn
Terminal

19

Terminal

20
21
22

Terminal
Terminal
Terminal

23
24

cow
Terminal

x → 25, z → 26

25
26

thg
Terminal

z → 27, x → 28

27
28
29

lno
Terminal
Terminal

1, 2, 3, z → 29; 4 → 30

30

Terminal

Estimated Era

Amenemhat II or
Senusret II/III

Amenemhat III/IV
z → 17; x → 18
z → 19; x → 20
Senusret I
Senusret I or
Amenemhat II
l, s → 21; p →22
Senusret I
Amenemhat II or
Senusret II/III
Senusret I
z → 23; x → 24
Senusret I or
Senusret II/III
Amenemhat II or
Senusret II/III
Senusret I
Amenemhat II
Senusret I or
Amenemhat II
Amenemhat II or
Senusret II/III
Amenemhat II or
Senusret II/III
Amenemhat III/IV
Senusret II/III or
Amenemhat III/IV
Amenemhat III/IV
Figure 6
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Testing
The tests specified in Figure 6 were applied to each stelae in order to check whether its
properties led to the correct conclusion as to its age. The first step was to tabulate, in Tables
2(a) to 2(d), the relevant properties of the stelae from each regnal period defined in Chapter 4.
These properties were then stepped through the Condensed Decision Table, with the results
shown in Tables 3(a) to 3(d). For each stela this table shows the numbers of the nodes to
which the properties lead; the final node is shown by the # sign, and the conclusion is listed in
the ‘King’ column. The cryptic symbols ‘St1’, ‘Am2’, ‘St2,3’, and ‘Am3,4’ are used for the
four regnal periods
Tables 2(a) to 2(d) are printed on pages 5 to 8 inclusive, and tables 3(a) to 3(d) on pages 9 to
12 inclusive of this .pdf document,
Results
As an example, Stela Met 12.184,
•

Has a determinant with Osiris’ name (osr = d at Node 0) and so moves to Node 1 for
the next test; this is recorded as ‘1’ under Node 0.

•

The owner wears a short kilt (mkt = s at Node 1) and the next test is at Node 4
(recorded as ‘4’ under Node 1).

•

The owner is sitting on a stool with a low back and cushion (plc = x at Node 4) so
that the next test is at Node 11 (‘11’ under Node 4).

•

Node 11 is a terminal node, which indicates that the stela originated in the reign of
Senusret I.

•

The stela is, in fact, internally dated to the same reign; for that stela the test is
successful.

As another example, consider Stela BM567, internally dated to the reign of Amenemhat II; its
course through the Decision Tree is as follows:
•

At Node 0, osr = n (Osiris’ name has no determinative), go to Node 3.

•

At Node 3, odd = 3 (Busiris is written as 6 f K ), go to Node 10.

•

At Node 10, gli = z (anx nTr im is absent from the list of gifts), go to Node 19.

•

Node 19 is a terminal node, dating the stela to the period including the reigns of
Amenemhat II, Senusret II and Senusret III.

•

Though not dated firmly to its true reign (a period of 44 years), the stela is still dated
within a range of about 69 years.

When all the stelae are submitted to this test, the results are as follows:


Of 20 stelae internally dated to the reign of Senusret I:
 17 are correctly dated.
 2 are dated to the period of the reigns of Senusret I and Amenemhat II.
 1 is dated to the correct reign or to the reigns of Senusret II and Senusret III, the
anomalous Node 18 discussed in the discussion of the Decision Tree.



Of 15 stelae internally dated to the reign of Amenemhat II:
 2 are dated to the period of the reigns of Senusret I and Amenemhat II.
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 5 are correctly dated.
 8 are dated to the time from the reign of Amenemhat II to that of Senusret III.


Of the 14 stelae internally dated to the reigns of Senusret II and Senusret III:
 7 are dated to the time from the reign of Amenemhat II to that of Senusret III.
 6 are dated to the time from the reign of Senusret II to that of Amenemhat IV.
 1 is dated to the reign of Senusret I or correctly, at the anomalous Node 18. 7 are
dated to the time from the reign of Amenemhat II to that of Senusret



Of the 21 stelae dated to the reigns of Amenemhat III and Amenemhat IV:
 18 are correctly dated.
 3 are dated to the time from the reign of Senusret II to that of Amenemhat IV.

In summary, 68 of the 70 stelae are dated to the correct period or to a period immediately
before or after. Thus, instead of a date range of 170 years, the date range is reduced to at
worst 89 years, at best 44 years. But there is always a real, though small, possibility of
statistical error.
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Table 2(a)
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Table 2(b)
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Table 2(c)
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Table 2(d)
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Table 3(a)
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Table 3(b)
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Table 3(c)
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Table 3(d)
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CHAPTER 6. SELECTING STELAE FOR FURTHER TESTS
Objective
The discussion of the Twelfth Dynasty Decision Tree and the corresponding Decision Table
has been based on the assumption that we are dealing only with stelae known to have
originated in the Twelfth Dynasty. But, when we set out to date a stela that has no internal
dating, we do not know that it belongs to the Twelfth Dynasty. We need some means of
checking the dynasty from which the stela comes. This chapter describes an approach to
overcoming that difficulty and then introduces a sample of stelae selected to test the approach
and to demonstrate its use with the Twelfth Dynasty Decision Tree.
Preprocessing
Estimating the dynasty in which an undated stela originated requires an approach such as a
decision tree or decision table similar to those that have already been discussed. But we do not
have data about stelae from other dynasties that is sufficient to provide the level of confidence
comparable with that for known Twelfth Dynasty stelae. A specific weakness of the approach
is that some kings were deified (even in their lifetime, though Senusret III was deified much
later1). It would conceivably be possible for the cartouche on a stela to represent one of such
deified kings rather than the deceased king whose memory the stela commemorates.
Using the information brought together in Chapter 2 about the evolution of funerary stelae, I
have selected a group of features that can be readily determined for any stela, and can be built
into a database for any sample of stelae. These features are shown in Figure 7 as the
Preprocess Database.
PREPROCESS DATABASE
Identification:
Features:
Cartouche:

Offering formula:
Shape:
Tableau:

Parents:
Bookroll Ties:

Id:
No:

Museum identification or equivalent.
Assigned reference number.

Crt:

Not Twelfth Dynasty:
1
None:
Twelfth Dynasty:
/
Off:
1
7 ( ! # or variant:
!
7 / ( or lacking:
Shp:
Vertical (Portrait):
v
Horizontal (Landscape):
Tab:
At top:
At bottom:
At side:
All tableau:
Par:
Present:
Absent:
Bkr:
None:
z
1 or 2
No bookroll
Figure 7

66

2
3
2
h
t
b
s
c
x
z
x
Blank

The Preprocess Decision Table (Figure 8) uses these features to predict whether an undated
stela might date from the Twelfth Dynasty. If a stela satisfies the conditions to reach one of the
terminating nodes described below, it can then be tested using the Twelfth Dynasty
Decision Tree to date it in more detail within the Twelfth Dynasty.
The terminating nodes are indicated with a dagger (†) or an exclamation mark (!). The terminal
nodes with daggers indicate that the stela under consideration did not originate in the Twelfth
Dynasty. It would be theoretically possible for a stela from Dynasty 12, without a cartouche
and with the late form of Htp-di-nswt, to reach Node 4 and so be incorrectly set aside from the
Twelfth Dynasty. But, in the light of comments by Smither (1939), Barta (1964) and Lapp
(1986), the existence of such a stela seems very unlikely.
Any stela leading to a terminating node with an exclamation mark might date from the Twelfth
Dynasty. It would be worth submitting it to the Twelfth Dynasty Decision Tree, though
confidence in the conclusion drawn from that analysis would be less than it would be for a stela
known (on other evidence) to be from the Twelfth Dynasty. Of course, any stela leading to
Node 3 is already shown to date from the Twelfth Dynasty.
The Test Sample
The remainder of this chapter discusses stelae, other than those from which the Twelfth
Dynasty Decision Tree and Decision Table were developed, whose features and characteristics
were submitted to that decision tree and to the Preprocess Decision Tree.
Five groups of stelae are included:
•

Group 1: Stelae dated internally (by cartouche) to dynasties other than Dynasty 12.
These are included for two reasons: first, to test the Preprocess Decision Tree and
Table and, second, to demonstrate the need to provide a much better means of
making a preprocessing decision in order to prevent mistakes being made by
submitting a stela from another dynasty to the Twelfth Dynasty Decision Tree.

•

Group 2: Stelae which, because of their landscape rectangular format, might be
expected to date from earlier than the Twelfth Dynasty.

•

Group 3: Stelae containing the form of the Htp di nswt in which the di sign is in
second place ( 7 ( /
! # ), and which therefore probably do not date from the Twelfth
Dynasty.

•

Group 4: Stelae which are stated by others, e.g. Simpson (1974) or Freed (1996), to
date from the Twelfth Dynasty, with the aim of dating them to the periods used in the
Twelfth Dynasty Decision Tree. I have chosen to include with these a number of
stelae chosen randomly from Lange and Schäfer (1925), accepting that some might
not belong to the Twelfth Dynasty and not be excluded by the Preprocess Decision
Tree, which, as already stated, cannot be treated with the same confidence as the
Twelfth Dynasty Decision Tree.

•

Group 5: Stelae of the Twelfth Dynasty, either damaged or incomplete, that can
nevertheless be dated internally. Where these can be submitted to the Twelfth Dynasty
Decision Tree, they give an unbiased check of the process.
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PREPROCESS DECISION TABLE
Node

Observation

Go to

0

The inscription includes, at or near the
top, a cartouche of one of the rulers of
another dynasty.
The stela contains no cartouche.
The inscription includes, at or near the
top, a cartouche of one of the rulers of
Dynasty 12.
The offering formula begins with 7 ( /
!#

1†

*
*

2

*
5

*

6

*

9
*

10

*
*

!

The offering formula begins with 7 / (
The stela is rectangular, of portrait
format, with or without a curved top or
the stela is similar in format to a false
door.
The stela is rectangular, of landscape
format.

2
3!

4†

7!

8!

The upper half of the inscription is text,
possibly through lunette and top of the
rectangle, with tableau or tableaux in the
lower half.
The owner’s father and/or mother appear
in the tableau(x).
The owner’s father and mother do not
appear in the tableau(x).

9

Figure 8
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The stela dates from the
reign of the designated
ruler.
The stela dates from the
reign of the designated
ruler of Dynasty 12.
The stela probably dates
from later than the Twelfth
Dynasty.

5
6

The inscription comprises a tableau (or
tableaux) in the top half, text in the
bottom half.

The bookroll determinative is shown
with only a lump of mud for the seal.
The bookroll determinative shows one or
two ends of the tie emerging from the
seal.

Conclusion

The stela is probably no
later than Dynasty 11, but
migh date from early
Dynasty 12.
The stela probably dates
from later than the Middle
Kingdom, but might date
from as early as the reign
of Amenemhat III.

10
11 !

12 †
13 !

The stela probably dates
from Dynasty 11, but
might date from early
Dynasty 12.
The stela was probably
made before Dynasty 12.
The stela is from Dynasty
12 or later.

CHAPTER 7. USING DECISION TREES
The data from all of the test stelae were treated as though every stela was being examined to
estimate the reign in which it originated. This would normally require that the data from each
stela be submitted first to the Preprocess Decision Tree. Then only those that might have come
from the Twelfth Dynasty would be passed on to the Twelfth Dynasty Decision Tree.
However, for reasons stated both in Chapter 6 and again below, data from all the stelae were
submitted to both Decision Trees.
Testing the Stelae
The use of the Preprocess Decision Tree is exactly similar to the use of the Twelfth Dynasty
Decision Tree described in Chapter 5 when the dated stelae were submitted to it. The decision
criteria and the dating from the Preprocess Decision Tree are those defined in Chapter 6. Table
4, in two sections – 4(a) and 4(b), shows the application of the Preprocess Decision Tree to
the test stelae.
•

For Group 1 stelae the terminating node gives the dynasty (always different from
Dynasty 12) in which the stela originated. Normally, such a stela would not be
submitted to the Twelfth Dynasty Decision Tree, but these were all submitted in order
to show the danger of submitting a stela to that decision tree without checking to see
that the stela could reasonably be considered to be dated to the Twelfth Dynasty.

•

For Group 2 stelae the shape of the stela indicates a date earlier than the Twelfth
Dynasty, but does not completely exclude a date in that period. As would normally be
done for such a stelae, these were passed on to the Twelfth Dynasty Decision Tree.

•

For Group 3 stelae the format of Htp-di-nswt indicates a date later than the Twelfth
Dynasty, but does not exclude a date in that period. Again, as would normally be done
for such stelae, these were passed on to the Twelfth Dynasty Decision Tree.

•

For Group 4 stelae the Preprocess Decision Tree indicates that each of them might be
dated to the Twelfth Dynasty, and the stelae were processed as belonging to the
Twelfth Dynasty.

•

Group 5 stelae are internally dated to the Twelfth Dynasty and were used as a further
check on the validity of the Twelfth Dynasty Decision Tree.

The application of the Twelfth Dynasty Decision Tree to the test stelae is shown in Tables 5
and 6 (each, like Table 4, in two sections). Table 5 shows the properties of the stelae and Table
6 shows the reigns to which their properties assign them. The results of the use of the Decision
Trees are discussed in the following sections.
Results
Figure 9 is a summary of Tables 4 and 6 for the undated stelae of Groups 2, 3 and 4 (i.e. the
stela from the Twelfth Dynasty). showing the relationship between the results from the two
tests. Its columns show the number of stelae falling into each time period when processed by
the Preprocessing Decision Tree; its rows show the number of stelae falling into each of the
time periods defined in Chapter 4. Stela AEg348 is excluded because of its damage.
In Figure 9 and in the date column in Table 4, ‘Dynasty 11 or 12’ is represented by ‘Dyn 11 or
12’ and ‘Dynasty 12 or later’ by ‘Dyn 12 on’.
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Dynasty 12
Decision Tree
(Table 6)

St1

Preprocessing Decision Tree (Table 4)

Before
Dyn 12
1

Dyn
11 or 12
6

Dyn 12

St1 or Am2
Am2
Am2 or St2/3
St2/3
St2/3 or
Am3/4
Am3/4
Total

Dyn 12
on

1*
CG20314
1*
BM580

2

10

2

3

2

3

5
24

1
3
Figure 9

4
10

After
Dyn 12
1*
QC1112
1*
CG20144

Total

1*
CG20164

14

8
2

8
2
5

12
44

The following comments take into account both Figure 9 and observations from published
articles. Stelae which give anomalous results – dating from the Dynasty 12 Decision Tree
(Table 6) differs markedly from the date given by the Preprocessing Decision Tree ( Table 4)
are highlighted in Figure 9.
Group 1 stelae
All of these are dated internally to other dynasties. They were included to illustrate the fact that
the tests based on Twelfth Dynasty stela cannot be used to date stelae from other periods.
Group 2 stelae


JE89507. Because of its horizontal format, the stela is dated earlier than Dynasty 12.
On the other hand, the Table 6 dating places it under Senusret I. The stela could be a
late example of the landscape format (like CG20518).



BM580. The landscape format of the stela suggests a date earlier than the Twelfth
Dynasty. Lichtheim (1988) gives it a date of Late Dynasty 11 or Early Dynasty 12,
which is consistent with that dating. The Table 6 dating as late as the period from
Amenemhat II to Senusret III seems very unlikely; this is indicated by the inclusion of
the stela number and the asterisk in Figure 9.

Group 3 stelae


BM236. The format of Htp-di-nswt is unusual, but the order of the signs suggests a
date later than the Twelfth Dynasty. The Table 6 dating to the period of Amenemhat III
and IV could be the result of an early example of the later format.



CG20144. The owner of this stela appears to be the same as the owner of stela BM236,
and the format of Htp-di-nswt is the same as in that stela, suggesting a date later than
the Twelfth Dynasty, yet the Table 6 dating is early in the dynasty. The major
discrepancy between the dates of the two stela could not be explained by their being
made at different times in the owner’s life (the time difference is too great) and by
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different craftsmen. The workmanship in the two stelae is markedly different, even
allowing for differences in the weathering. CG20144 is well made and has a
determinative on Osiris’ name, BM236 of poor quality and is without that
determinative. The Table 6 dating of CG20144 is most unlikely; hence the inclusion of
the stela number and the asterisk in Figure 9.


QC1112. The format of the Htp-di-nswt indicates a date later than the Twelfth
Dynasty. Despite the determinative on Osiris’ name, this date is supported by the
presence of the wdja-eyes and the shen-ring. The Table 6 dating seems unlikely; hence
the inclusion of the stela number and the asterisk in Figure 9.



CG20164. The format of Htp-di-nswt indicates a date later than the Twelfth Dynasty.
The Table 6 dating to the period from the reign of Amenemhat II to that of Senusret III
would be consistent with the dating of CG20702, which is internally dated to the reign
of Senusret III. However, to rely on this analogy is unwise, and the stela number and an
asterisk are included in Figure 9 to indicate an unacceptable dating.



CG20598. The format of Htp-di-nswt indicates a date later than the Twelfth Dynasty.
The Table 6 dating to the period of Amenemhat III and IV might indicate an early
example of the later version of the introduction to the offering formula.Like the shape
/
of the Group 2 stelae, the 7 ( ! # format of Htp-di-nswt is not an absolute indicator
that a stela does not date from the Twelfth Dynasty.

Group 4 stelae


Met 12.182.1. The Table 6 dating iss inconsistent with the opinions of Simpson
(1974), Freed (1994) and Hayes (1968), who all support a date early in the Twelfth
Dynasty.



BM559. Lichtheim (1988) states that the stela was found in a tomb with stelae
belonging to the same owner and containing the cartouche of Senusret III. Simpson
supports this date, as does the common ownership with BM575 and the Table 6 dating.



BM569. The presence of the cartouche of Amenemhat II in the text suggests that the
stela dates from his reign or the following reign with the owner recalling his
relationship with Amenemhat II. This is consistent with Simpson’s opinion and the
Table 6 dating.



CG20024. The Table 4 and Table 6 datings are consistent and can be readily accepted.



Clère. The Table 6 dating to the reigns of Amenemhat III and IV is consistent with the
Table 4 decision.



QC1110. The Table 4 and Table 6 datings are consistent in favouring the latter part of
Dynasty 7.



QC1113. The Table 4 and Table 6 datings are consistent, though one might expect an
earlier period to be indicated in Table 6.



QC1111. The Table 4 and Table 6 datings are consistent, though one might expect an
earlier period to be indicated in Table 6.



BM581. The Table 4 dating, a period up to the middle of the Twelfth Dynasty is
consistent with Lichtheim’s statement that it is, with BM562 and BM572, a memorial
to Intef in the reign of Senusret I. Simpson also dates it to the reign of Senusret I and
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the rolls of fat on the owner also suggest the same date. The Table 6 dating therefore
seems unlikely.


Arabah E11. The presence of the cartouches and the date of the owner’s birth suggest
that the stela dates from the reign of either Senusret III or (probably) Amenemhat III.
The Table 4 and Table 6 datings are consistent with this.



BM558. Freed dates the stela to late in the reign of Amenemhat I or early in the reign
of Senusret I, consistent with the Table 4 and Table 6 datings.



BM152. Freed’s date early in the Twelfth Dynasty is not consistent with the later date
of both Table 4 and Table 6 datings.



‘Frankfort 19’. The Table 4 dating is more consistent with Freed’s date early in the
Twelfth Dynasty that the Table 6 dating later in the dynasty.



‘Frankfort 25’. Frankfort (1928) dates the stela only to the Middle Kingdom. The Table
4 and Table 6 datings are consistent, though one might expect an earlier period to be
indicated in Table 6.



CG20031. The Table 4 and Table 6 datings are consistent, though one might expect a
latrr date to be indicated in Table 6.



CG20104. The Table 4 and Table 6 datings are consistent, supporting a date late in the
dynasty.



CG20070. The Table 4 and Table 6 datings are consistent, supporting a date early in
the Twelfth Dynasty.



CG20045. The Table 4 and Table 6 datings are consistent, though a date late in the
Twelfth Dynasty might not be expected in Table 6.



Berlin 1204. The presence of the cartouches dates the stela to the reign of Senusret III,
as supported by Lichtheim. The stela is placed by Simpson at Abydos in the same group
as CG 20140, which has the same owner, and Louvre C5) dated to the reigns of
Amenemhat III or IV. The Table 6 dating would be consistent with either date.



Geneva D50. The presence of the cartouche probably dates the stela to the reign of
Senusret III; Simpson supports this date, which is consistent with the Table 6 dating.



BM1213 Simpson dates this stela to the reign of Amenemhat III, which is within the
Table 4 dating but inconsistent with the dating from Table 6.



‘Matariya’. Simpson suggests the reigns of Amenemhat I or of Senusret I as the date of
the stela, which is consistent with the Table 4 dating, but not with the Table 6 dating
(though Table 4 and Table 6 datings are not in themselves inconsistent).



BM202. Simpson dates this stela to the reign of Amenemhat III, which is consistent
with the Table 4 dating but not with the Table 6 dating (though Table 4 and Table 6
datings are not in themselves inconsistent).



CG20561. Freed dates the stela to the reign of Senusret I, which is consistent with the
Table 4 dating but not with the Table 6 dating (though Table 4 and Table 6 datings are
not in themselves inconsistent).



CG20370. The Table 4 and Table 6 datings are consistent, though one might expect an
earlier period to be indicated in Table 6.
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CG20155. The Table 4 and Table 6 datings are consistent in indicating a date late in the
dynasty.



CG20284. The Table 4 and Table 6 datings are consistent, though one might expect an
earlier period to be indicated in Table 6.



Leiden V108. The Table 4 and Table 6 datings are consistent, indicating a date early in
the dynasty.



UCD1360. Quirke (2000) states that the stela dates from early in the Middle Kingdom;
this is consistent with the Table 4 and Table 6 datings.



UCD1361. Quirke’s statement, that the stela dates from late in the Middle Kingdom, is
consistent with the Table 4 and Table 6 datings.



UCD1365. Quirke’s statement, that the stela dates from late in the Middle Kingdom, is
inconsistent with the Table 4 and Table 6 datings.



CG20210. Table 4 and Table 6 are consistent in supporting a date late in the Middle
Kingdom.



CG20314. From the Table 4 dating, one would expect a later date in Table 6, where it
is dated early in the dynasty; this inconsistency is indicated by the inclusion of the stela
number and an asterisk in Figure 9.



CG20348. Table 4 and Table 6 datings are consistent in stating a date early in the
dynasty.



BM577. Table 4 and Table 6 datings are consistent, though one might expect an earlier
dating in Table 6.



BM247. Simpson’s statement is inconsistent with the Table 4 and Table 6 datings.



BM561. Table 4 and Table 6 datings are consistent, though one might expect an earlier
estimate in Table 6.



The damage to AEg348 precludes the use of the decision tables. The portion of the
stela remaining does not contain a date and is too badly damaged for the decision trees
to be applied to it. However, the fact that this bottom section contains only columns of
text it may be assumed that the top half of the stela contained a tableau, thus supporting
Aufrère (1985) in dating the stela no earlier than the reign of Amenemhat III.

Group 5 stelae


Manchester 3306. The Table 6 dating is consistent with the internal date and with
Simpson’s statement.



Guimet 11324. Because the stela appears incomplete, application of the decision trees
is not possible.



Qena stela. The Table 6 dating is inconsistent with the internal dating and with
Mathieu’s dating.



Louvre C4. The Table 6 dating is consistent with the internal dating.

Summary


As stated earlier, the reason for using the Twelfth Dynasty Decision Tree to estimate a
date for any stelae in Group 1 was to show that to do so would give a wrong estimate.
The way in which this Decision Tree was developed precludes any possibility within it
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for making any estimate outside Dynasty Twelve; it is based entirely on dated stelae
from that dynasty.


The two stelae in Group 2 are both in the shape of horizontal rectangles, which were
not automatically rejected as originating in the Twelfth Dynasty. In fact, the estimated
reigns of each of them is consistent with one of the dated stelae. The dating of
JE89507 to the reign of Senusret I is consistent with that of CG20518; the dating of
BM580 is consistent with that of Berlin 1190 made in the reign of Amenemhat II.



In Group 3, which was based on the form of the introduction oof the offering formula,
it appears that QC1112 and CG20164 are wrongly dated by the Twelfth Dynasty
Decision Tree. But CG20598, which is dated to the time of Amenemhat III and
/
Amenemhat IV could be an early example of the use of the form 7 ( ! # . BM236 and
! /
CG20144 have the same owner and include the same unusual form 7 t ( ! # .
Certainly the estimated date of one or both of them is wrong.



For Group 4, in the following discussion, as before, ‘Table 4’ and ‘Table 6’ are used as
shorthand for their respective decision trees.
 For nineteen of the thirty-eight stelae in Group 4 there is no estimate of the date
of origin except those from the decision trees. Of these, the estimates from the
two tables are consistent (‘Dyn 11 or 12’ indicating the early part of the
dynasty, ‘Dyn 12 on’ indicating the later part of the dynasty) in twelve cases.
These are listed as acceptable results in Chapter 8. Of the remainder, for five an
early date was expected, a late date estimated, and vice versa for the other two.
No confidence can be placed on these results.
 Of the other nineteen stelae in Group 4, three have internal indications of date,
but without the conditions that would normally allow them to be confidently
dated; all of the internal dates are consistent with the estimates from the
decision trees and two of them are also consistent with either Simpson’s or
Lichtheim’s statements. These three are listed as acceptable results in the
conclusions.
 Stela Rouen AEg348 is too badly damaged to allow the decision trees to be
used.
 Estimates from Table 6 are consistent with estimates from other publications for
six other stelae; these are also listed as acceptable results. Estimates from Table
6 for nine of the other stela are inconsistent with statements in other
publications; for eight of them the estimates from the two decision trees are
consistent. In only one case, for the stela ‘Frankfort 19’ is there consistency
neither between estimates from Tables 6 and 7, nor between another publication
and Table 6.



For the four stelae in Group 5, estimates for two stelae are consistent with the internal
dating and one is inconsistent. No estimate was possible for Guimet 11324 because of
its poor preservation.
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Table 4(a): Preprocessing of Undated Stelae.
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Table 4(b): Preprocessing of Undated Stelae
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Table 5(a): Using Decision Tree to Date Stelae
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Table 5(b): Using Decision Tree to Date Stelae
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Tavle 6(a):: Using Decision Tree to Date Stelae
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Table 6(b): Using Decision Tree to Date Stelae
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CHAPTER 7. USING DECISION TREES
The data from all of the test stelae were treated as though every stela was being examined to
estimate the reign in which it originated. This would normally require that the data from each
stela be submitted first to the Preprocess Decision Tree. Then only those that might have come
from the Twelfth Dynasty would be passed on to the Twelfth Dynasty Decision Tree.
However, for reasons stated both in Chapter 6 and again below, data from all the stelae were
submitted to both Decision Trees.
Testing the Stelae
The use of the Preprocess Decision Tree is exactly similar to the use of the Twelfth Dynasty
Decision Tree described in Chapter 5 when the dated stelae were submitted to it. The decision
criteria and the dating from the Preprocess Decision Tree are those defined in Chapter 6. Table
4, in two sections – 4(a) and 4(b), shows the application of the Preprocess Decision Tree to
the test stelae.
•

For Group 1 stelae the terminating node gives the dynasty (always different from
Dynasty 12) in which the stela originated. Normally, such a stela would not be
submitted to the Twelfth Dynasty Decision Tree, but these were all submitted in order
to show the danger of submitting a stela to that decision tree without checking to see
that the stela could reasonably be considered to be dated to the Twelfth Dynasty.

•

For Group 2 stelae the shape of the stela indicates a date earlier than the Twelfth
Dynasty, but does not completely exclude a date in that period. As would normally be
done for such a stelae, these were passed on to the Twelfth Dynasty Decision Tree.

•

For Group 3 stelae the format of Htp-di-nswt indicates a date later than the Twelfth
Dynasty, but does not exclude a date in that period. Again, as would normally be done
for such stelae, these were passed on to the Twelfth Dynasty Decision Tree.

•

For Group 4 stelae the Preprocess Decision Tree indicates that each of them might be
dated to the Twelfth Dynasty, and the stelae were processed as belonging to the
Twelfth Dynasty.

•

Group 5 stelae are internally dated to the Twelfth Dynasty and were used as a further
check on the validity of the Twelfth Dynasty Decision Tree.

The application of the Twelfth Dynasty Decision Tree to the test stelae is shown in Tables 5
and 6 (each, like Table 4, in two sections). Table 5 shows the properties of the stelae and Table
6 shows the reigns to which their properties assign them. The results of the use of the Decision
Trees are discussed in the following sections.
Results
Figure 9 is a summary of Tables 4 and 6 for the undated stelae of Groups 2, 3 and 4 (i.e. the
stela from the Twelfth Dynasty). showing the relationship between the results from the two
tests. Its columns show the number of stelae falling into each time period when processed by
the Preprocessing Decision Tree; its rows show the number of stelae falling into each of the
time periods defined in Chapter 4. Stela AEg348 is excluded because of its damage.
In Figure 9 and in the date column in Table 4, ‘Dynasty 11 or 12’ is represented by ‘Dyn 11 or
12’ and ‘Dynasty 12 or later’ by ‘Dyn 12 on’.
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Dynasty 12
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The following comments take into account both Figure 9 and observations from published
articles. Stelae which give anomalous results – dating from the Dynasty 12 Decision Tree
(Table 6) differs markedly from the date given by the Preprocessing Decision Tree ( Table 4)
are highlighted in Figure 9.
Group 1 stelae
All of these are dated internally to other dynasties. They were included to illustrate the fact that
the tests based on Twelfth Dynasty stela cannot be used to date stelae from other periods.
Group 2 stelae


JE89507. Because of its horizontal format, the stela is dated earlier than Dynasty 12.
On the other hand, the Table 6 dating places it under Senusret I. The stela could be a
late example of the landscape format (like CG20518).



BM580. The landscape format of the stela suggests a date earlier than the Twelfth
Dynasty. Lichtheim (1988) gives it a date of Late Dynasty 11 or Early Dynasty 12,
which is consistent with that dating. The Table 6 dating as late as the period from
Amenemhat II to Senusret III seems very unlikely; this is indicated by the inclusion of
the stela number and the asterisk in Figure 9.

Group 3 stelae


BM236. The format of Htp-di-nswt is unusual, but the order of the signs suggests a
date later than the Twelfth Dynasty. The Table 6 dating to the period of Amenemhat III
and IV could be the result of an early example of the later format.



CG20144. The owner of this stela appears to be the same as the owner of stela BM236,
and the format of Htp-di-nswt is the same as in that stela, suggesting a date later than
the Twelfth Dynasty, yet the Table 6 dating is early in the dynasty. The major
discrepancy between the dates of the two stela could not be explained by their being
made at different times in the owner’s life (the time difference is too great) and by
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different craftsmen. The workmanship in the two stelae is markedly different, even
allowing for differences in the weathering. CG20144 is well made and has a
determinative on Osiris’ name, BM236 of poor quality and is without that
determinative. The Table 6 dating of CG20144 is most unlikely; hence the inclusion of
the stela number and the asterisk in Figure 9.


QC1112. The format of the Htp-di-nswt indicates a date later than the Twelfth
Dynasty. Despite the determinative on Osiris’ name, this date is supported by the
presence of the wdja-eyes and the shen-ring. The Table 6 dating seems unlikely; hence
the inclusion of the stela number and the asterisk in Figure 9.



CG20164. The format of Htp-di-nswt indicates a date later than the Twelfth Dynasty.
The Table 6 dating to the period from the reign of Amenemhat II to that of Senusret III
would be consistent with the dating of CG20702, which is internally dated to the reign
of Senusret III. However, to rely on this analogy is unwise, and the stela number and an
asterisk are included in Figure 9 to indicate an unacceptable dating.



CG20598. The format of Htp-di-nswt indicates a date later than the Twelfth Dynasty.
The Table 6 dating to the period of Amenemhat III and IV might indicate an early
example of the later version of the introduction to the offering formula.Like the shape
/
of the Group 2 stelae, the 7 ( ! # format of Htp-di-nswt is not an absolute indicator
that a stela does not date from the Twelfth Dynasty.

Group 4 stelae


Met 12.182.1. The Table 6 dating iss inconsistent with the opinions of Simpson
(1974), Freed (1994) and Hayes (1968), who all support a date early in the Twelfth
Dynasty.



BM559. Lichtheim (1988) states that the stela was found in a tomb with stelae
belonging to the same owner and containing the cartouche of Senusret III. Simpson
supports this date, as does the common ownership with BM575 and the Table 6 dating.



BM569. The presence of the cartouche of Amenemhat II in the text suggests that the
stela dates from his reign or the following reign with the owner recalling his
relationship with Amenemhat II. This is consistent with Simpson’s opinion and the
Table 6 dating.



CG20024. The Table 4 and Table 6 datings are consistent and can be readily accepted.



Clère. The Table 6 dating to the reigns of Amenemhat III and IV is consistent with the
Table 4 decision.



QC1110. The Table 4 and Table 6 datings are consistent in favouring the latter part of
Dynasty 7.



QC1113. The Table 4 and Table 6 datings are consistent, though one might expect an
earlier period to be indicated in Table 6.



QC1111. The Table 4 and Table 6 datings are consistent, though one might expect an
earlier period to be indicated in Table 6.



BM581. The Table 4 dating, a period up to the middle of the Twelfth Dynasty is
consistent with Lichtheim’s statement that it is, with BM562 and BM572, a memorial
to Intef in the reign of Senusret I. Simpson also dates it to the reign of Senusret I and
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the rolls of fat on the owner also suggest the same date. The Table 6 dating therefore
seems unlikely.


Arabah E11. The presence of the cartouches and the date of the owner’s birth suggest
that the stela dates from the reign of either Senusret III or (probably) Amenemhat III.
The Table 4 and Table 6 datings are consistent with this.



BM558. Freed dates the stela to late in the reign of Amenemhat I or early in the reign
of Senusret I, consistent with the Table 4 and Table 6 datings.



BM152. Freed’s date early in the Twelfth Dynasty is not consistent with the later date
of both Table 4 and Table 6 datings.



‘Frankfort 19’. The Table 4 dating is more consistent with Freed’s date early in the
Twelfth Dynasty that the Table 6 dating later in the dynasty.



‘Frankfort 25’. Frankfort (1928) dates the stela only to the Middle Kingdom. The Table
4 and Table 6 datings are consistent, though one might expect an earlier period to be
indicated in Table 6.



CG20031. The Table 4 and Table 6 datings are consistent, though one might expect a
latrr date to be indicated in Table 6.



CG20104. The Table 4 and Table 6 datings are consistent, supporting a date late in the
dynasty.



CG20070. The Table 4 and Table 6 datings are consistent, supporting a date early in
the Twelfth Dynasty.



CG20045. The Table 4 and Table 6 datings are consistent, though a date late in the
Twelfth Dynasty might not be expected in Table 6.



Berlin 1204. The presence of the cartouches dates the stela to the reign of Senusret III,
as supported by Lichtheim. The stela is placed by Simpson at Abydos in the same group
as CG 20140, which has the same owner, and Louvre C5) dated to the reigns of
Amenemhat III or IV. The Table 6 dating would be consistent with either date.



Geneva D50. The presence of the cartouche probably dates the stela to the reign of
Senusret III; Simpson supports this date, which is consistent with the Table 6 dating.



BM1213 Simpson dates this stela to the reign of Amenemhat III, which is within the
Table 4 dating but inconsistent with the dating from Table 6.



‘Matariya’. Simpson suggests the reigns of Amenemhat I or of Senusret I as the date of
the stela, which is consistent with the Table 4 dating, but not with the Table 6 dating
(though Table 4 and Table 6 datings are not in themselves inconsistent).



BM202. Simpson dates this stela to the reign of Amenemhat III, which is consistent
with the Table 4 dating but not with the Table 6 dating (though Table 4 and Table 6
datings are not in themselves inconsistent).



CG20561. Freed dates the stela to the reign of Senusret I, which is consistent with the
Table 4 dating but not with the Table 6 dating (though Table 4 and Table 6 datings are
not in themselves inconsistent).



CG20370. The Table 4 and Table 6 datings are consistent, though one might expect an
earlier period to be indicated in Table 6.
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CG20155. The Table 4 and Table 6 datings are consistent in indicating a date late in the
dynasty.



CG20284. The Table 4 and Table 6 datings are consistent, though one might expect an
earlier period to be indicated in Table 6.



Leiden V108. The Table 4 and Table 6 datings are consistent, indicating a date early in
the dynasty.



UCD1360. Quirke (2000) states that the stela dates from early in the Middle Kingdom;
this is consistent with the Table 4 and Table 6 datings.



UCD1361. Quirke’s statement, that the stela dates from late in the Middle Kingdom, is
consistent with the Table 4 and Table 6 datings.



UCD1365. Quirke’s statement, that the stela dates from late in the Middle Kingdom, is
inconsistent with the Table 4 and Table 6 datings.



CG20210. Table 4 and Table 6 are consistent in supporting a date late in the Middle
Kingdom.



CG20314. From the Table 4 dating, one would expect a later date in Table 6, where it
is dated early in the dynasty; this inconsistency is indicated by the inclusion of the stela
number and an asterisk in Figure 9.



CG20348. Table 4 and Table 6 datings are consistent in stating a date early in the
dynasty.



BM577. Table 4 and Table 6 datings are consistent, though one might expect an earlier
dating in Table 6.



BM247. Simpson’s statement is inconsistent with the Table 4 and Table 6 datings.



BM561. Table 4 and Table 6 datings are consistent, though one might expect an earlier
estimate in Table 6.



The damage to AEg348 precludes the use of the decision tables. The portion of the
stela remaining does not contain a date and is too badly damaged for the decision trees
to be applied to it. However, the fact that this bottom section contains only columns of
text it may be assumed that the top half of the stela contained a tableau, thus supporting
Aufrère (1985) in dating the stela no earlier than the reign of Amenemhat III.

Group 5 stelae


Manchester 3306. The Table 6 dating is consistent with the internal date and with
Simpson’s statement.



Guimet 11324. Because the stela appears incomplete, application of the decision trees
is not possible.



Qena stela. The Table 6 dating is inconsistent with the internal dating and with
Mathieu’s dating.



Louvre C4. The Table 6 dating is consistent with the internal dating.

Summary


As stated earlier, the reason for using the Twelfth Dynasty Decision Tree to estimate a
date for any stelae in Group 1 was to show that to do so would give a wrong estimate.
The way in which this Decision Tree was developed precludes any possibility within it
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for making any estimate outside Dynasty Twelve; it is based entirely on dated stelae
from that dynasty.


The two stelae in Group 2 are both in the shape of horizontal rectangles, which were
not automatically rejected as originating in the Twelfth Dynasty. In fact, the estimated
reigns of each of them is consistent with one of the dated stelae. The dating of
JE89507 to the reign of Senusret I is consistent with that of CG20518; the dating of
BM580 is consistent with that of Berlin 1190 made in the reign of Amenemhat II.



In Group 3, which was based on the form of the introduction oof the offering formula,
it appears that QC1112 and CG20164 are wrongly dated by the Twelfth Dynasty
Decision Tree. But CG20598, which is dated to the time of Amenemhat III and
/
Amenemhat IV could be an early example of the use of the form 7 ( ! # . BM236 and
! /
CG20144 have the same owner and include the same unusual form 7 t ( ! # .
Certainly the estimated date of one or both of them is wrong.



For Group 4, in the following discussion, as before, ‘Table 4’ and ‘Table 6’ are used as
shorthand for their respective decision trees.
 For nineteen of the thirty-eight stelae in Group 4 there is no estimate of the date
of origin except those from the decision trees. Of these, the estimates from the
two tables are consistent (‘Dyn 11 or 12’ indicating the early part of the
dynasty, ‘Dyn 12 on’ indicating the later part of the dynasty) in twelve cases.
These are listed as acceptable results in Chapter 8. Of the remainder, for five an
early date was expected, a late date estimated, and vice versa for the other two.
No confidence can be placed on these results.
 Of the other nineteen stelae in Group 4, three have internal indications of date,
but without the conditions that would normally allow them to be confidently
dated; all of the internal dates are consistent with the estimates from the
decision trees and two of them are also consistent with either Simpson’s or
Lichtheim’s statements. These three are listed as acceptable results in the
conclusions.
 Stela Rouen AEg348 is too badly damaged to allow the decision trees to be
used.
 Estimates from Table 6 are consistent with estimates from other publications for
six other stelae; these are also listed as acceptable results. Estimates from Table
6 for nine of the other stela are inconsistent with statements in other
publications; for eight of them the estimates from the two decision trees are
consistent. In only one case, for the stela ‘Frankfort 19’ is there consistency
neither between estimates from Tables 6 and 7, nor between another publication
and Table 6.



For the four stelae in Group 5, estimates for two stelae are consistent with the internal
dating and one is inconsistent. No estimate was possible for Guimet 11324 because of
its poor preservation.
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Table 4(a): Preprocessing of Undated Stelae.
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Table 4(b): Preprocessing of Undated Stelae
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Table 5(a): Using Decision Tree to Date Stelae
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Table 5(b): Using Decision Tree to Date Stelae
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Tavle 6(a):: Using Decision Tree to Date Stelae
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Table 6(b): Using Decision Tree to Date Stelae
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CHAPTER 8. CONCLUSIONS
It has long been recognised that the design of Egyptian funerary stelae evolved over the
centuries, and there have been many accounts of the characteristics and features included in the
stelae of different periods. Bennett, in 1947, appears to have been the first to use the text of a
stela to assign to it a date of origin. Others have subsequently used their specialist knowledge
and different criteria for the same purpose. But I have not found any attempt to bring together
the many characteristics and internal features of stelae to assign dates to them.
Perhaps this has been because of the large amount of data required, perhaps because of the
relatively few stelae that are specifically dated within the text, perhaps because the facility to
analyse the data has not been available. The approach that I have taken requires both the
statistical techniques and the power of the computer to apply them. Even with these facilities,
dating is not certain but is subject to statistical error.
Twelfth Dynasty Decision Tree
The development of the Twelfth Dynasty Decision Tree takes into account all of the data
gathered from all seventy dated stelae used in the analysis; it extracts a much smaller number of
features and characteristics that are significantly correlated with the periods during which the
stelae were made. These significant features must be examined in the order given in the
decision tree to produce a valid estimate of the date of origin of a particular stela. Provided
that the stela did, in fact, originate in the Twelfth Dynasty, one can have at least 80%
confidence in the estimated date.
Because the effectiveness of the decision process was then tested by reference only to the same
stelae, taking the features in their order of statistical significance, it might be felt that the test
was biased towards success. But the decision tree is completely free from the cartouche, the
feature that dated the stelae in the first place. It is not simply a reversal of the steps taken in the
statistical analysis, and the test did not lead to every one of the test stelae being assigned to its
exact period of origin; a number of stelae were assigned to the period immediately before or
immediately after their period of origin.
Two of the seventy stelae - CG20026 and Rio 627 - from different periods that are not
consecutive reached the same end point; this is obviously wrong, and can be considered as a
statistical error, which is perfectly acceptable in this number of stelae. That the other sixtyeight stelae were assigned either to the period in which they originated, or to a period
immediately before or after, indicates the success of the approach.
When the test stelae were selected, four of them (because I found the publications after the
analysis was complete) were dated by cartouches strictly in accordance with the accepted
conditions. Two of these - Manchester 3306 dated to the reign of Senusret III, and Louvre C4
to the reign of Amenemhat II - gave consistent estimated dates of origin, one - Guimet 11324
- could not be tested because of damage and one - Qena - gave inconsistent results.
The test stelae also included three in Group 3 with cartouches, though not within the strict
conditions; nevertheless, they gave estimates consistent with the cartouche dates - Arabah E11
to Amenemhat III, Berlin 1204 and Geneva D50 both to Senusret III. Thus, of seventy-six
internally dated stelae (the three just cited, the three of Group 5 and the seventy used in
developing the Twelfth Dynasty Decision Tree), only three gave inconsistent results, well
inside the expected statistical limit.
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Evolution of Design of Stelae
That the design of stelae was evolving through time is attested by many, as the Literature
Survey (Chapter 1) and Chapter 2 show. It is because of this evolution that dating by statistical
analysis of the features is possible. But the particular features in any one stelae might all belong
to a specific period or they might include features left over from a previous period or individual
new features. These ‘old’ or ‘new’ features could lead to the assignment of an individual stela
to a period earlier or later than its known date of origin.
The usefulness of the Twelfth Dynasty Decision Tree is limited to stelae originating in the
Twelfth Dynasty. It was developed from a sample of stelae from that dynasty, and its
development and presentation are the main objectives of this study. To avoid gross errors in
estimating the date of origin of an undated stela, it requires the support of a means of
estimating whether or not an undated stela originated in the Twelfth Dynasty.
Preprocess Decision Tree
The Preprocess Decision Tree was devised to provide this support by estimating whether an
undated stela originated in the Twelfth Dynasty. It depends on only a small number of features
derived from the summary of the Literature Survey. It brings together a large body of
information provided in descriptive form by a number of investigators over a period of at least
forty years. But, because it is not based on data gathered on a stela by stela basis, the results
that it provides cannot be used with the same confidence as those from the Twelfth Dynasty
Decision Tree.
However, because the stelae used in the tests were carefully (though randomly) selected, and
because the estimated dates derived are viewed with due caution, the Preprocess Decision Tree
forms a valid part of this study. Its use with the Twelfth Dynasty Decision Tree has helped to
provide the support required in estimating the dates of origin of these test stelae. This
Preprocess Decision Tree was used with all the test stelae and eliminated all those internally
dated to dynasties other than the Twelfth. Processing these stelae through the Twelfth Dynasty
Decision Tree amply demonstrated the need for the preprocessing.
The Preprocess Decision Tree was also used with stelae not expected to have originated in the
Twelfth Dynasty. One of those - Cairo JE89507 - which, because of its landscape form would
be expected to have originated earlier than the Twelfth Dynasty, was indicated to come from
the time of Senusret I and so, possibly, a late example of the landscape format. Likewise, two
of the stelae - BM236 and CG20598 - in which the Htp-di-nswt phrase had the format
7(/
! # , which would be expected to be from a later time, was dated to the period of
Amenemhat III and IV. The case for this being an early example of the change in the epigraphy
is strengthened by the fact that one of the internally dated stelae incorporating the later format
and used in the statistical analysis (CG20702) originated as early as the reign of Senusret III.
Dating of Test Stelae
All dates of origin of stelae that have no internal dating are estimates. That there are
differences of opinion stated in various publications about the dating of a particular stela gives
me confidence in the statements contained in this section. For example, stela Met12.182.1
from the Metropolitan Museum of New York is variously dated to the reigns of Amenemhat I,
Senusret I and Amenemhat II by different writers, Hayes (1968), Simpson (1974) and Freed
(1996).
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Of the forty-five test stelae described in Groups 2, 3, and 4 of Chapter 7, three have already
been included in the discussion of the Twelfth Dynasty Decision Tree; one, Rouen AEg348 is
too badly damaged to be tested by the decision tables, and five - BM580, CG20144, QC1112,
CG20164, and CG20134 - have already been discussed in Chapter 7 as being unreliably dated.
Of the rest, the dating of twenty-one depends solely on the two decision trees, without
reference to any other publication. Of these, fifteen stelae gave consistent estimates in the two
decision trees and I accept as valid (though not necessarily all correct) dates of origin as
follows:
Reign of Senusret I: CG20070, Leiden V108, UCD 1360, and CG20348.
Reigns of Amenemhat II to Senusret III: CG20024, CG20031, UCD1365, BM577 and
BM561.
Reigns of Senusret II to Amenemhat IV: CG20104 and CG20155.
Reigns of Amenemhat III or Amenemhat IV: Clère, CG20045, UCD1361 and CG20210.
For the other six for which dating by the two decision trees was consistent, I accept the Table
6 datings as valid estimates, but with less confidence than those above, as indicated in the
previous Chapter. They are:
Reigns of Senusret II to Amenemhat IV: QC1110, CG20370 and CG20284.
Reign of Amenemhat III or Amenemhat IV: QC1113, QC1111, and Frankfort 25
Twelve of the test stelae not yet accounted for were dated in other publications. Of these, the
dates of three were consistent with both decision trees and the publications, as follows:
Reign of Senusret I: BM558.
Reigns of Amenemhat II to Senusret III:, BM559, BM569.
Of the remaining nine stelae, dating by Freed (1996) or Simpson (1974) casts doubt on the
Table 6 datings. The following six stelae are dated to the early part of the Dynasty by Freed or
Simpson, but the Table 6 datings are:
Reigns of Amenemhat II to Senusret III: BM581, Matariya and CG20561. (BM581,
being associated with BM572 and BM562 is certainly wrongly dated here.)
Reigns of Amenemhat III and IV: Met12.182.1, BM152.
Period from Senusret II to Amenemhat IV: Frankfort 19.
The Table 6 datings of the remaining three stelae, all dated by Simpson to the reign of
Amenemhat III, are:
Reign of Senusret I: BM247.
Period from Amenemhat II to Senusret III: BM1213 and BM202.
In all, for these forty-five stelae


one was too damaged to give a result from the decision trees,



three were dated (though with some reduction in confidence) on the basis of cartouches,



fifteen were dated with confidence on the basis of internal evidence alone,

 six were dated with less confidence because of some inconsistency between the two
decision trees,
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four were dated consistently by both decision trees and other authors,



eight were dated by other authors differently from the decision tree datings,



three were dated before or after the Twelfth Dynasty by the Preprocessing Decision Tree,

 the inconsistencies between the dating of five by the two decision trees was felt to be too
great to be accepted.
Final Comments
The Twelfth Dynasty Decision Tree has been demonstrated to be a powerful tool in estimating
the date of origin of a stela known to come from the Twelfth Dynasty. It meets the objective
with which this study began. But it requires the support of a similar tool to ensure that stelae
from other dynasties are not submitted to it.
The Preprocess Decision Tree can provide support in estimating whether a stela originated in
the Twelfth Dynasty. But it is not sophisticated enough for such an estimate to have the level
of confidence placed in it that can be attached to the other decision tree. To provide a tool
giving that level of confidence would require a study far beyond the scope of this one, using
internally dated stelae from a wide range of dynasties.
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