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1. Nature of present investigation

The level of analysis pursued here is relatively simple, and the results correspondingly preliminary in
nature. They are indicative, however, of the direction in which the project is going, and provide some substantive
answers to meaningful problems. Some of these problems could not even have been formulated if only manual
data processing had been available. Yet the results which are obtained through electronic data processing are of
a type which is immediately relevant to current research, and will become even more so in the measure in which

the data are increased and the pertinent parameters refined.

Basically, we are dealing here with frequency computations of graphemic data between partly homogen-
eous and partly heterogeneous data. Let me explain beginning with the latter, i.e. the nature of the corpus. There
are five corpora included in the research. Their overall degree of homogeneity derives from the fact that all the
texts are letters. Within this broad category there are gradations pertaining to period and provenience, hence
to linguistic classification. Three corpora form a broadly coherent group in that all the texts are Old Babylonian
from Mesopotamia; yet they are internally differentiated as follows. (1) One corpus comes from the royal chan-
cery of Babylon (it includes only letters having a king’s name as the sender). (2) Another comes from various
cities in central and southern Mesopotamia, of either a private or an official nature, but not from the Babylon
kings themselves. (3) The third includes most of the letters found at Mari, which all come from northern Meso-
potamia, the middle and the western Euphrates (except for four letters from Babylon which are included in the
first corpus). While these three corpora all reflect, albeit in different ways, the classical stage of the language, the
other two corpora consist of texts which, at the opposite end of the spectrum, represent perhaps the most di-
vergent type of Akkadian. They are (4) the letters from Amarna and (5) the letters from Ugarit.

Corpus Texts Total Sign
Occurrences

1. OB royal letters from Babylon — originating in Babylon only: 200 30,711
2. OB letters, nonroyal — ABB 1-5, all texts except those in (1) 730 96,618
3. OB letters from Mari — ARM 1-6, 10, 13 820 153,308
4. El Amarna letters — all in VAB 2, except a few badly damaged 330 57,502
5. Ugarit letters — all letters from Ugarit and neighboring areas 115 12,952

2.195 351,091

Table 1. Corpora Analyzed

The varying degrees of homogeneity within each corpus and from one corpus to the other are ideal in
showing the value of the approach. Admittedly, the results are macroscopic because the underlying categories
are very broad. They are also to some extent predictable because the differentiations are perhaps obvious. But as
a test case this has the virtue to make easily understood a method which can then just as easily be applied on
a microscopic scale, e.g. to the different periods and places of provenience of letters found at Mari (where known)
extrapolating then to texts of unknown period or provenience.
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2. Inventory Overlay

The core number of cuneiform signs, as registered in the standard handbooks, reaches a total of some
600 entries. But it is well known that not all signs occur in every period, area or genre. A comparison of the cor-
pora analyzed in the present study yields the interesting result that all corpora share a similar total of signs in
actual use, a total which hovers around 250:

Corpus Total number of signs
in inventory

1. OB royal 234

2. OB nonroyal 275

3. Mari 230

4. Amarna 221

5. Ugarit 223

Table 2. Total number of inventory items

Naturally, not all the same signs occur in each of the inventories. So a first interesting question presents
itself: given the real possibility of an inventory overlay, what will be the degrees of proximity and divergence
among the various corpora? The pertinent data are tabulated in Appendix I below where one can verify at a
glance the total number of occurrences for any given sign in each of the five corpora. With this documentation
available, we can ask the question as to how many inventory signs are shared by the various corpora. The answer
is interesting because it shows a greater degree of uniformity than might be expected. As shown graphically in
Table 3, the degree of coincidence among the five corpora is higher than the degree of variation; what is more,
no significant discrepancy occurs in the total number of shared signs among the Old Babylonian corpora on the
one hand and the Western Akkadian on the other. In other words, there is no particular clustering of Babylonian
texts (with or without Mari) as over against the texts in Syrian Akkadian. The total number of inventory signs in
all five corpora is 316. Of this total, almost exactly half (155) is shared by all corpora. One fifth (54) is found
only in individual corpora — evenly distributed, except for the nonroyal Old Babylonian corpus which exhibits
the largest number (27) of non-shared signs. The remaining data are not particularly revealing of any distribu-

tional patterns among the corpora.
3. Frequency Computations

There are two major restrictions which must be introduced at this point in order to proceed with our
analysis; not all signs appear with the same degree of frequency, nor do they exhibit the same degree of poly-
valence. We will take up here only the question of frequency. It is surprising to see a very uniform picture emerge
once the inventories are sorted for frequency. The fact that all the texts in our sample are letters reduces some-
what the effect of statistical bias which might otherwise derive from the type of genre involved: if signs such as
qi-bi-ma are expectedly more frequent in letters, then the higher frequency will be equally distributed through all
the corpora, since they all consist of letters with the same formulas. This enhances the value of the contrast (or
lack of it) among the corpora, since it will be more specifically indicative of period and area characteristics. Now,
as already indicated, the frequency curve is remarkably the same in all five corpora. Basically, the results may be
summarized as follows: very few signs occur frequently, and as much as half of the signs in the inventory occur
very rarely. The values assignable to “frequently” and “rarely” are generally low: “frequent” means that a sign
occurs between 1% and 6% of the total sign occurrences in a given inventory; “rare” means that a sign occurs less
than 0.1% of the same total (often only once or twice in absolute figures).
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This information is summarized graphically in Table 4. Only about 12% of signs as inventory items
occur “frequently”, i.e. between 1% and 6.60% of the total of all sign occurrences. This means that a small per-
centage of given signs (taken as inventory items, e.g. NA) occurs frequently — NA, for instance, ranges between
826 occurrences in Ugarit (which is 6.17% of the Ugarit corpus) and 7,407 occurrences in Mari ( which is 4.83%
of the Mari corpus). The most frequent sign is A, which ranges between 917 occurrences in Ugarit (6.85% of the
Ugarit corpus) and 9,214 occurrences in Mari (6.01% of the Mari corpus).

Conversely, at least half of the signs occur rarely. There are quite a few signs which occur only once,
even in the larger corpora: 22 signs in OB-ruyal, 33 signs in OB non-royal, 15 signs in Mari, 13 signs in El-Amarna,
23 signs in Ugarit. Similar ratios obtain for all frequency ranges among all corpora.

A slightly different elaboration is provided in Table 5. Here the frequency percentage ranges are broken
down more finely, absolute values are added for the various frequency ranges, and the bar histograms are the
graphic representation of the same ranges. Again the curve is generally uniform, except that, compared to the
rest, the Ugarit corpus exhibits a lesser amount, and the OB-non royal corpus a higher amount, of very rare signs.

A cultural and linguistic explanation can only be adumbrated here. The small incidence of variation is
indicative, I would suggest, of a basic intrinsic trait of the cuneiform system, which keeps the system working
within a certain balance of frequency ranges. There is a certain dynamism, as it were, which is operative within
the system as such; it may be characterized as having a centrifugal force, which favors, up to a point, the utiliza-
tion of uncommon signs, but this trend is at the same time mitigated by a centripetal force which precludes an
excessive diversification. The variations noted for the OB-non royal corpus on the one hand and the Ugarit corpus
on the other may be a reflection of the different degree of homogeneity between the two corpora — Ugarit being
the second most homogenous corpus (after the OB-royal corpus), and the OB-non royal being the most hetero-
geneous with Mari, since they both include texts from a variety of points of origin.

Several other results have already been obtained from our analysis of the inventories — e.g. at the level
of phonological and logographic polyvalence; however, they cannot be presented here given the preliminary
nature of the article. I will, instead, describe briefly another concept which may be added to that of inventory

analysis.

4. Graphemic profiles

Hf we move from the concept of inventory as a whole to that of specific inventory items, i.e. the indivi-
dual signs, we may chart curves of occurrence for the signs of each corpus, and obtain thereby a “profile” of the
graphemic configuration of a specific cultural writing system. This approach lends itself to a variety of very use-
ful considerations which define the characteristics of the corpus; charted to a higher degree of definition, this
would identify scribal preferences and thus provide a powerful tool for the identification of scribes or scribal
schools. To explain the concept and the method, we will limit ourselves here to a macroscopic level of analysis,
by comparing the first segment of the graphemic profile of our five corpora. This is presented graphically in
Table 6.

The table lists the 25 most frequent signs in the five corpora, in decreasing order of frequency, measured
on the basis of the highest values within the combined total of the five corpora. The frequency value is given in
terms of percentiles, rather than absolute numbers of occurrences. Thus the sign A is the most frequent in all cor-
pora, being consistently above 6%; the signs NA and MA are next, but the frequency range is higher, in that it
spans two or more percentile points for both signs: MA in particular, is considerably less frequent in Western Ak-
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kadian than in Babylonian proper. The widest range occurs with IA, which is rare in Babylonian proper, mo-
derately frequent in Mari, and very frequent in Western Akkadian. The narrowest range occurs with 1, which has

about the same frequency in all corpora.

It is immediately apparent that these variations in frequency ranges correspond to linguistic distribu-
tional patterns. Where a discrepancy occurs, it is normally occasioned by recognizable factors: MA is less frequent
in Western Akkadian because that dialect does not use the subjunctive particle -ma; conversely, U is more fre-
quent in Western Akkadian precisely because the syntatical use of the conjunction u is much more frequent there
than in Babylonian proper. Similar considerations apply, for instance, to IA, which is common in West Semitic
verbal forms, hence its much higher frequency in Ugarit and El-Amarna; Mari occupies here a middle position be-
cause of the Amorite names present in that corpus. Interesting is also the distribution of UM, AM, IM: these signs
are less frequent in Western Akkadian because of a linguistic reason — the loss of case endings and of mimation.
The high value for IM in Mari, on the other hand, results from non-linguistic reasons, i.e. the higher incidence of
lexical items such as the god Adad (written logographically as dIM) and of such components of personal names as
Zi-im-ri- and Li-im. A cultural factor is behind the high frequency of LUGAL in El-Amarna, where the title is
used regularly for the local Syrian kings as well as for the foreign suzerains, whereas it was avoided by the Meso-

potamian kings.

Once the boundaries of the corpora are defined more narrowly, the graphemic profile of the type de-
scribed here will serve as a sensitive tool for the identification of similarities and differences; conversely, such
similarities and differences can serve as a clue for the definition of boundaries where these are not already given
from another source, whether archaeological (findspot), linguistic (dialect constraints or graphemic choice) or

historical (known scribal traditions).

S. Conclusions

It goes without saying that interpretations such as the ones proposed here will be safer once the docu-
mentary base is increased. Such a task has been in progress for several years, and is now carried out within the
framework of CAM, the Center for Computer Aided Analysis of Mesopotamian Materials. A unit of [IMAS, the
International Institute for Mesopotamian Area Studies, CAM is devoted to a comprehensive program of research
and publications, which has already developed a considerable data base and a complex system of programs for
electronic data processing. A major collection of volumes, entitled Cybernetica Mesopotamica, has begun to ap-
pear in Fall 1979 with two volumes by C. Saporetti on Middle Assyrian texts. Several other volumes, which in-
clude the full documentation for the materials presented here, are in advanced state of preparation and will ap-

pear in the near future.
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APPENDIX 1: INVENTORY OVERLAY

Complete List of Sign Occurrences

OB g(?n- . . OB gc?n-
Sign Value royal royal Mari Amarna Ugarit Sign Value royal royal Mari Amarna Ugarit
1 2 3 4 5 1 2 3 4 5
1 AS 239 1338 1783 314  104| 75 NU 537 1124 1920 1135 339
2 HAL 36 15 18 9| 76 MAS 14 6 15 1
2A 2 2 8 2 77 KUN 2 1
5 BA 172 1357 1485 376 56| 78 HU 49 248 455 114 14
6 ZU 307 672 747 103 15| 78X U, 1
7 SU 71 91 269 9 5/ 79 NAM 130 168 121 16 8
8 SUN 3 79X BUR, 1
9 BAL 4 9 5 43 8| 80 IG 142 485 836 153 30
10 GIR 3 5 4 1| 81 MUD 6 2
12 TAR 70 71 50 68 37| 83 RAD 9
13 AN 1010 3088 3893 1256  256| 84 ZI 170 404 746 197 38
15 KA 269 1761 2391 1004  280| 85 GI 38 158 211 143 24
19 BUZUR, g 86 RI 313 1271 2096 1021 161
26 BUM 3 87 NUN 95 55 105 2 5
29 ZABAR 3 88 KAB 1 11 24 2 8
30 BUN 1 90 GAD 3 9 13 3
38 URU 33 91 25 494 65| 93 SINIG 18
40 UKKIN 2 94 DIM 158 527 1256 )
41 BANSUR 1 95 MUN 1
43 URO 1 97 AG 109 514 725 190 43
44 SILIG ) 2 98 ME 1
50 ARAD 7 25 568 335 61| 99 EN 278 357 189 808
52 ITU 25 59 142 10 2/100 DAR 1
53 SAH 7 34 2 1 101 SUR 2 6 6 4 3
54 EBUR 2 102 SUH 5 4
55 LA 301 1390 1808 759 165|104 SA 51 98 313 102 3
56 APIN 8 31 53 105 GAN 120 128 20 4 27
57 MAH 11 18 10 20 1/106 GU 9 42 48 8 12
58 TU 202 1018 1369 414 94| 108X GUN 25 14 15 11
59 LI 368 2300 2416 657 134|108 DUR 4
60 KOR 13 5 29 23 54/109 LAL 1 1 1
61 MU 357 458 855 512 138|111 GUR 29 152 8 3 2
62 QA "7 69 885 267 331112 SI 74 144 257 21 7
63 KAD 2 1 113 SU, 25 2 1
67 GIL 2/114 DAR 2 1 4
68 RU 186 469 921 472 100|115 SAG 13 106 45 16 9
69 BAD 71 392 2108 334 391122 MA 33 63 127 15 12
70 NA 1411 4206 7407 3236  826|122B UZ 7 4
71 SIR 3 6 123 DIR 4 2 4 2
72 NUMUN 1 13 5 7 2| 124 TAB 46 66 38 42 30
73 TI 349 1196 1723 1046  231|124ALIM 12 2
74 BAR 24 80 42 23 50126 TAG 133 771 827 186 56
74X DALLA 4 1 128 AB 154 455 1008 181 15
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. OB g(l)gn- OB gt?n-
Sign Value royal royal Mari Amarna Ugaritj Sign Value royal royal Mari Amarna Ugarit
1 2 3 4 5 1 2 3 4 5
129A MUL 1 1 2 4210 GESTIN 1 42 2
130 UG 31 116 150 34 8|211 US 94 353 329 233 32
131 AZ 41 124 420 51 8212 18 224 852 1690 486 87
132 URUDU 8 5 12 13 6 | 214 BI 704 1870 2577 794 228
133 KA 69 75 104 7 215 SIM 3 1
134 UM 508 1527 2173 341 127 | 228 KIB 80 45 28 14
138 DUB 130 220 490 38 7]229 NA, 13 20 38 17
139 TA 350 1793 1737 1060 222|230 DU 9 6 18 3
142 1 781 2516 3979 1584 328 | 231 NI 651 2134 4109 1055 290
142A 1A 137 921 2720 2264 475|232 IR 289 1094 195 40
143 GAN 14 24 439 43 13 | 233 GA 8 68 24, 2
144 TUR 139 200 443 289 83 | 937 DAGAL 1 1 8 4
145 AD 211 896 1481 429 83 | 249 KISAL 1
147 SI 102 324 657 44 17 | 252 SILA, 5 4
148 IN 113 372 388 68 20 | 955 UR 13 22
149 RAB 4| 271 ARHUS 1
150 DIM 1 280 DAG 2 11 3 1
151 LUGAL 5 22 231 1254 112 995 PpA 246 523 1066 451 93
152 SIR 36 180 118 62 1 295D MASKIM 1 53 4
152 SAR 22 30 2 12 995F $ABRA 1 4
152/4 UBARA 1 | 295K 5AB 1 13
152/8 BAD 13 295M SIPA 31 3 7 1 1
164 SUM 15 60 1 14 | 296 GIS 167 403 693 293 55
165 NAGA P 297 GU, 21 118 37 8 7
166 KASKAL 8 13 65 13 13 | 298 AL 91 940 998 167 50
167 GABA 29 38 3 131 20 [ 306 UB 45 249 401 88 19
168 EDIN 10 3 307 MAR 52 8% 55 17 15
169 DAH 11 1 51308 E 250 707 1144 346 141
170 AM 790 1769 2801 356 78 1309 DUG 37 1 2
171 UZU 1 1 1 21 1|312 UN 39 83 218 28 24
172 NE 276 663 927 125 14 | 313 KID 24 38 70 2 1
173 BiL 23 7 2 11 {314 3D 12 13 9 11 20
176 NINDA 1 317 ALAL 3
183 RAM 2 318 O 308 1794 2674 756 247
185 USBAR 1319 GA 170 473 249 176 95
187 SAM 3 2 12 | 320 fL 14 4 58
191 KUM 59 334 300 28 14 [321 LUH s 2 14 1 1
192 GAZ 2 1 74 322 KAL 3 8 67 114 36
195 UNUG 4 19 + 324 E 97 243 437 108 29
200 NINA 3 2 325 NIR 2 1
202 KAS, 5 326 Gl, 1 10 2 1
203 UR 18 43 31 3 1328 RA 483 1189 2202 607 172
205 IL 101 372 425 106 61 | 329 DUL 1 1 4
206 DU 138 317 577 310 24 1330 LU 121 194 1114 629 157
206A LAY, 5 331 SES 44 45 5 296 93
207 TUM 98 345 331 152 3 |33 7zAG 1 3 7
208 ANSE 1 17 59 85 26 | 333 GAR 56 64 52 16 5
209 EGIR 2 5 ] 2(33 ID 265 835 1127 397 153
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