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1. Cybemetlca Me80potamlca (CM)

1.1 Preliminaries

It is with special pleasure that the second volume in the series Graphemic
Categorization bears the name of my friend and colleague Claudio Saporetti. When the pro
ject "Computer Aided Analysis of Cuneiform Texts" began in 1968, it was conceived as a
collaborative project open to all scholars interested in data processing applications to
Mesopotamian materials. The metaphor of a "Data Bank" was taken literally to reflect an
active exchange of materials, in such a way that users would make "deposits" and
"withdrawals," contributing thereby to the general enrichment of the field while obtaining
at the same time a better utilization of their own data. Claudio Saporetti was the first

- - - - - - - -etltleague- to- -cmvelop- a-close- worl<In-g- colfaboration -wifh- us on this project-, -adoPtIng- and

contributing to our standards, adding a vast amount of materials to the data base, and gra
ciously accepting operational delays and system modifications: for his confidence ever since
we first formalized our collaboration in 1975 I wish to express to him my sincere gratitude.
The Middle Asyrian materials stored in the Data Bank are growing rapidly, and the publica
tion program will continue apace. In the series DSC the next Middle Assyrian corpus will
be the texts of the archive of Babu-aoa-iddina (by H. Freydank and C. Saporetti) and the
Assur 14327 Archive (by J. N. Postgate); in the series GC the next Middle Al8yrian corpus
will be the texts of Tell Billa, to be followed by the texts of selected archives of Anur.

A fuller introduction to the system as a whole will be found in the first volume of
this series (GC 1). Here only a few relevant portions of that introduction will be
reproduced in order to facilitate the understanding of the formats presented in this volume.
The various corpora chosen for the initial volumes of the series are limited in size, a
factor which admittedly lessens the usefulness of any concordance: nevertheless, these first
volumes will serve to establish in a practical way the scope and goal of graphemic
documentation as I have undertaken it, and thus serve as an introduction to the larger

_______ ~orpQ~_which _wHLbe-presented- in- later- volumes. -{For- a -brief -presentation -oi-the -nature 
and goals of graphemic analysis I refer to a special section in the introduction to GC 1,
and to the pertinent titles quoted below in section 3.) Needless to say, smaller corpora
such as the one of the Middle Assyrian Laws may be integrated at any time, electronically,
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w i t h i n  la rger  corpora o f  practical ly unlimited size: thus it w i l l  be possible to have a t  a 
la te r  date new publ icat ions o f  larger corpora in  the same format as the one presented 
here, or special ized re t r i eva l  passes available on demand, o r  again the fu l l  corpora i n  
electronic media. 

Many individuals and institutions shared in di f ferent ways in the ef fort  to  bring this 
p r o j e c t  to  f ru i t i on .  The institutions which have made it possible for  us t o  continue our 

work over a per iod  o f  years are listed on the acknowledgment page: t o  them goes my 

warmest appreciation for  their unfailing support. The individual contributors are mentioned 
o n  the  t i t l e  page, since the authorship o f  a volume of  this kind is in  fact  the result o f  a 

very  careful ly orchestrated scholarly and technical collaboration. In particular, it should be 
no ted  t h a t  C. Sapore t t i  has f u l l  responsib i l i ty  f o r  t h e  philological part  of the work, 

including the data entry which was done under his direct  slpervision (the data were sent on 
tape  f r o m  Pisa to  Los Angeles); I bear on the other hand fu l l  responsibility fo r  the choices 

made w i t h  regard to  data processing i n  general and format i n  particular. I n  th is respect I 
have made a deliberate e f fo r t  to t ry  t o  achieve a proper balance between the amount of 
informat ion t o  be published, the degree o f  differentiation w i th  which it is  to  be presented 
and the physical size of  the resulting hard copy. 

1.2 Graphemic Ca tego r i za t i on  (GC). 

The series Graphemic Cateqorization (abbreviated GC), - is subdivided into f ive parts 
or components: 

A Sign Index 

B Frequency Tabulations (or SIFT fo r  the two parts taken together) 

C Word Index wi th  References (WIRE) 

D Sign Sequence Graphemic Concordance (SC) 

E Word Sequence Graphemic Concordance (WC) 

Each component presents the same data f rom a di f ferent perspective. The two con- 
cordances inc lude the immediate context wi thin which each sign occurs, while the two 
indices provide only the elements i n  question. The Sign Concordance and the Sign Index are 
based on a sor t ing  by signs which prescinds f rom morphemic and other boundaries. The 

Word Concordance and the Word Index, on the other hand, sort  the signs wi th  reference to 
word  boundary. Cha r t  1 presents a graphic synthesis which il lustrates the general con- 

f i gu ra t i on  o f  Graphemic Cateqorization as a system and the specific layout o f  i t s  various 
components. No te  i n  part icular that, while the Word Index is produced exactly wi th the 

same sorting cr i ter ia  as the Word Concordance, the Sign Concordance and the Sign Index 
d i f fer  f rom each other--as w i l l  be explained more in detai l  i n  the next sections. 

Normal ly ,  only th ree  o f  these components o f  Graphemic Categorization wi l l  be 

published i n  book fo rm fo r  any given corpus, namely the Sign Index, the Frequency Tsbula- 
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t ions and the Word Index. Together, they provide the most compact and yet comprehensive 
coverage for graphemic purposes, while a t  the same t ime providing a preliminary word con- 
cordance. Such is the case for  the Middle Assyrian Laws. Only a short sample of the f i rst  
pages o f  bo th  the Sign Concordance and the Word Concordance is added here, t o  provide a 
more  spec i f i c  i l l u s t r a t i o n  o f  what  b o t h  formats have t o  offer. Computer printouts or 
magnet ic  tapes o f  e i t he r  concordance, whether  i n  f u l l  o r  f o r  selected portions, are 
available a t  cost through Undena Publications. 

The essent ia l  de ta i l s  o f  f o r m a t  f o r  each o f  the f i ve  components o f  Graphemic 
Categor iza t ion  are explained in the fol lowing sections. I begin w i t h  a description of the 
Sign and Word Concordances because logically they come first, even though in the normal 
sequence o f  publication these are either missing o r  are in last place: the indices are i n  fact 
der ived f r o m  t h e  Concordances, although the Sign Index exhibits some significant dif- 
ferences f rom the Sign Concordance, as we shall see. 

1.3 Sign Concordance 

The largest port ion o f  the series GC - consists o f  a concordance of a l l  cuneiform signs 
occurring i n  a given corpus, sorted according to  the shape o f  the cuneiform signs. The con- 
cordance is  subdivided into sections which correspond i n  number to the number o f  signs 
at tested i n  the corpus. The beginning o f  each section i n  the concordance is marked by a 

change i n  the numerical sequence o f  signs according t o  conventional Assyriological usage. 
Where a sign is not listed i n  a standard sign list, i ts place is determined by the normal 
rules followed in  arranging cuneiform signs according t o  their shape; i n  such cases no new 

r number is in te rpo la ted  i n t o  the conventional numbering system; rather, an alphabetical 
index is added t o  the number immediately preceding i n  the list. 

Each sect ion is divided in to  units which include a l l  passages w i th  the same three 
signs combinat ion: we c a l l  such a combination a "triad'. The uni t  is marked o f f  by the 
transli terated value o f  the tr iad i n  the center and the numerical value o f  the tr iad on the 
r igh t .  I f  the same t r iad occurs wi th  di f ferent values fo r  any one or more of  the component 
signs, then t he  t r ans l i t e ra t i on  i n  t h e  center is  repeated each t ime the values change, 
whereas t h e  numer i ca l  va lue on the r ight is given only fo r  the f i rs t  occurrence of the 
triad. 

Each un i t  i s  subdivided vert ical ly into three major columns. The sorting sequence 
does n o t  correspond t o  t he  sequence o f  co lumns f r o m  l e f t  t o  right, bu t  rather goes 
general ly i n  t h e  inverse d i r ec t i on  f r o m  r i g h t  t o  l e f t ,  as indicated in Chart  1; here, 
however, we w i l l  describe t he  columns as they appear f rom l e f t  t o  right. The f i rst  column 
includes, where applicable, informat ion extrinsic t o  the graphemic data proper, such as 
date, provenience or type o f  text; this information is not  applicable to the Middle Assyrian 
Laws, and thus it is  n o t  found in  this volume. The second column includes the textual 
references. The th i rd  column contains the relevant textual portions, cu t  a t  both the le f t  
and the  r i g h t  margins without regard f o r  context, and wi th  the t r iad in  question at  the 



A. SIGN INDEX 

1.Triad in question: 2.Triad in question: 3.Context from word 
numeric identification value boundary t o  word boundary 

e ! l ! l  Total number of  

/' 
occurrences 

Variant values B ! i  if greater  than 1 of identical 
sign triads < I I I  rn 

B, FREQUENCY TABULATIONS 

Sort 1. Signs in graphic sequence 

Sort 2. Signs in descending order of  frequency 

Sort 3. Values in alphabetical sequence 

vaiue occurrences % of corpus % of sign . 

Sort 4. Values in descending order of  frequency 

occurrences value % of corpus % of sign 

C,  WORD INDEX 

1.Word 2.Da te,prov. 3.References 

I type ofi t e x t  I 

Chart 1. System Configuration 
(Note. Numbers  r e f e r  t o  sort ing hierarchy.) 



D, SIGN CONCORDANCE 

3.Date,prov. 4.References 2.Triad in question: 1.Triad in question: 
t Y  Pe / value numeric identification 

I 1 
I 

I 
Total 

Total 

v- 
Context 

E, WORD CONCORDANCE 

1.Word in question: 

Context 

Chart 1. System Configuration (Continued) 
(Note. Numbers  r e f e r  t o  sort ing hierarchy.) 
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center.  (This is the traditional format o f  computer concordances, i n  the style of the so- 
cal led KWIC Index.) Line boundaries are indicated i n  the transliteration by a slanted line 

(I). 
Sort ing w i th in  sections is done according t o  the textual references, arranged in  al-  

phabetical and numerical order. 
The sorting by sections is determined by  the shape o f  the cuneiform signs in each 

given triad. A l l  triads are given i n  a sequence which is based on the progressive graphic ar- 
rangement o f  cune i f o rm  signs t h a t  is standard i n  Assyriology. A complete theoretical 
sequence o f  triads would read as follows: 

I t  should be  noted that the choice of a triad, i.e. a sequence of three, rather than 
two  or four, signs is not accidental. One o f  the results o f  graphemic analysis about which I 
have reported elsewhere (Buccellati, 1979 and 1983) is that  a t r iad seems to  represent a 
c r i t i c a l  mass, i n  the sense that  it is suff icient t o  reduce t o  a minimum the phenomenon of 

p o l y v a l e n c e  w i t h i n  a homogeneous corpus (see also below, sec t ion  2.2: Index o f  
Polyvalence). A two sign sequence would not be suff iciently distinctivk!, i.e. there would be 
too  many cases o f  polyvalence left.  A four sign sequence, on the other hand, would reduce 

polyvalence almost total ly but it would increase by 25% the size o f  the sign concordance. 

1.4 Word w o r d o n c e  

The ma in  sor t ing  c r i t e r i o n  f o r  th is  concordance is  the alphabetical sequence of 

words i n  their graphemic configuration. It must be stressed that  graphemic analysis is not 

direct ly t ied t o  morphological and lexical considerations, so that this is not  fu l ly  and truly 
a wo rd  concordance, precisely because it lacks those two fundamental dimensions o f  word 
analysis. The reason why a word concordance may nevertheless be legit imately made a part  
o f  graphemic categorization is that  the concept of "word" refers here to the boundaries 

w i t h i n  which siqns are sorted. In  this sense then our "word" concordance is properly and 

specifically a "word oriented" graphemic concordance, and not a concordance o f  words as 
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phonemic and morpho-lexical items. 

An example w i l l  c lar i fy the difference. An Akkadian word such as a:lum might be 

rendered i n  cune i fo rm i n  d i f f e r e n t  ways, e. g. a-lu-um, a-lum, URU, URU.KI. From a 

phonemic and morpho-lexical point o f  view these would a l l  be listed together under a single 
ent ry  /a:lum/. F r o m  a graphemic p o i n t  o f  view, on t he  o the r  hand, they are listed 
separately as four different entries. A true word concordance, i n  a phonemic and morpho- 
lex ica l  sense, w i l l  appear i n  the series Morpho-Lexical Categorization o f  Akkadian Texts. 

The Word Concordance is significantly shorter i n  size than the Sign Concordance. I n  the 

Sign Concordance each word appears as many t imes as there are signs i n  the word, plus 
two. I n  the Word Concordance, on the other hand, any word, whatever i t s  length, appears 

only once. Thus the difference between the size o f  the Sign Concordance and the size of  
the  Word Concordance depends on the rat io between the number o f  signs and the number 

o f  words as inventory items. In  the case o f  the Middle Assyrian Laws such a ratio is 8.66 
to 1. 

The concept  o f  "word" used i n  the Word Concordance and the Word Index is the 

traditional one i n  Assyriology (see also below, 2.2: Definitions), w i th  the proviso that deter- 
minat ives and e lements o f  personal names a re  t r ea ted  as separate words as well as 

components of a larger word. On the other hand, phonological indicators ("phonetic comple- 
ments"), enclitics and suf f~xes are not treated separately. 

The idea of a word concordance was f i rs t  suggested by Guy Bunnens during his stay 
in  Los Angeles as a Research Associate on our computer project. I wish t o  acknowledge 
here his contribution. 

1.5 Sign Index 

The f i rst  and second sorting cr i ter ia o f  the Sign Index are identical t o  the f irst and 
second sor t ing cr i ter ia o f  the Sign Concordance -- the graphic sequence o f  the signs as 
ref lected by  the sequential identif ication number o f  the  standard lists, and the alphabetical 
sequence of alternate readings for the same triad. 

The t h i r d  sorting criterion i n  the Sign Index, not found i n  the Sign Concordance, is 
represented by the word or words within which the signs are found, l isted alphabetically. If 
the t r i ad  i n  question is contained within one word, only that  word is cited. I f  the tr iad 
straddles word boundaries, a l l  words so af fected are cited. This sorting cr i ter ion adds one 
interest ing dimension fo r  the purposes o f  graphemic analysis: since the word context is the 
one which most  closely conditions the various graphemic alternations, the corresponding 
sorting is especially pertinent to  an understanding o f  graphemic rules. 

This is further enhanced by the identif ication o f  variant readings or values of the 

same t r iad  by means o f  a "bullet" (i. e. a solid circle) on the l e f t  o f  the word(s) in  which 

the tr iad appears. Variant readings are found regularly i n  di f ferent words, and the nature 
of the presentation given i n  the Sign Index is especially instructive i n  this respect. 

Where applicable, the last sorting cr i ter ion subdivides the occurrences of  each word 
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by date, provenience or type o f  text. (This sort is not applicable to the Middle Assyrian 
Laws.) References are omitted from the Sign Index, but the to ta l  number of occurrences is 
given for  each major sort. 

1.6 Frequency Tabulations 

The Frequency Tabulations provide some basic computations which can be o f  con- 

siderable use for  a more sophisticated type of graphemic analysis (see fo r  now the prel imi- 
nary applications given below i n  section 2.2, as wel l  as the pert inent l i terature quoted in 
the bibliography). The frequencies are given per sign and value. The sign frequencies are 
sorted f i rst  by sign (in the standard sign l ist  sequence) and then by  number o f  occurrences 

i n  descending order o f  frequency. For  each sign, one w i l l  f ind the total number o f  occur- 
rences and the percentile value within the corpus. Within each sign, a l l  values attested in a 

g iven corpus are listed respectively i n  either an alphabetical or a frequency sequence; for 
each value one w i l l  f ind the to ta l  number o f  occurrences, the percentile value within the 

sign i n  question, and the percentile value within the total  corpus. A t  the end o f  the sign 
frequencies there is the to ta l  number o f  signs as inventory items and of  occurrences for 
the corpus. 

The value frequencies are sorted f i rst  by value in  alphabetical sequence, and then by 
number o f  occurrences i n  descending order o f  frequency. For  each value, one w i l l  f ind the 

t o t a l  number o f  occurrences, the percentile wi thin the corpus and the percentile within the 
sign in  question. The sign i n  question is identif ied by i t s  standard numerical value; for  com- 

parat ive purposes, the to ta l  number o f  occurrences o f  the  sign i n  question is also added. A t  

the  end o f  the value frequencies, there is a total  o f  values as inventory items and of value 
occurrences within the corpus. 

Values used i n  these tabulat ions a re  maximal values 'only (see below under 2.2: 
Definitions). Alternate sorts by minimal values w i l l  be found i n  graphic form i n  Charts 2 

and 4. Since I consider the concept o f  minimal value to  overlap wi th  that  o f  grapheme (see 

below), the tabulation found i n  these charts may be  considered specifically a fu l l  l isting of 
graphemes. 

1.7 Word Index with References 

The sorting cr i ter ia of the Word Index are identical t o  those o f  the Word Concor- 

dance: the words are listed alphabetically according to  their graphemic configuration, and 
f o r  each word the appropriate references are listed in alphanumeric sequence. A t  the end 

o f  each entry, a total  is given f o r  a l l  the words i n  that  entry. Thus the Word Index is an 
abbrev ia ted form, or a summary report, o f  the Word Concordance, identical i n  everything 

except the presence o f  a context. 
There are t w o  ma in  advantages to  the Word Index. (1) Since word context is an 
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i m p o r t a n t  f a c t o r  that  conditions the  graphemic value of t h e  signs, t h e  sign environment 
g iven  in t h e  Word Index is particularly useful for  t h e  purposes of graphemic analysis. (2) I r i  
con junc t ion  with t h e  Sign Index, t h e  Word Index allows fo r  the  most  economical and a t  the  
same t ime the  most  different iated presentation of t h e  data: full documentary evidence for  
a l l  s ign occurrences,  within a minimum of space  and with t h e  distinct advantage of dual 
sorting criteria. For  this  reason, publication in book form will normally be limited to t he  
Sign Index and t h e  Word Index. 

1.8 Diacritics and Special Symbols 

In t h e  transliteration, semant ic  and phonological indicators (i. e. determinatives and 
p h o n e t i c  complemen t s )  have been transl i terated on the  line, rather  than a s  superscripts.  
S e m a n t i c  indica tors  a r e  t ransl i terated in capi ta l  l e t t e r s  like logograms, and phonological 
indicators a r e  given in lower case. 

The following conventions have been used in the  transliteration: 

! amended 
? questionable 
t broken con tex t  
( sign(s) presumed omit ted by scribe 

sign(s) erroneously entered  by t h e  scribe 
(When p r e s e n t  n e x t  t o  t he  re ference  in the  Word Index, these 
symbols r e fe r  t o  a given portion of  t h e  context.) 

A t  t h e  end of t h e  sign sequence, t h e  following numbers have  been added: 997 for  a 
single broken sign and 998 for  a break t h a t  includes a n  undetermined number of  signs. 

All rank  indices fo r  cuneiform signs a r e  superscripted r a the r  than subscripted, e. g. 
u'. S u p e r s c r i p t  numbers and 3, a r e  used instead of  t h e  acu te  and  grave accents. Deter-  
m i n a t i v e s  a r e  wri t ten on the  line, not  superscripted, and a r e  fully spelled out in capital  
l e t t e r s ,  e .  g. DINGIR, n o t  s u p e r s c r i p t  d. T h e  p e r s o n a l  m a r k e r  ( " ~ e r s o n e n k e i l " )  is 
r e p r e s e n t e d  by  t h e  n u m e r a l  1; e .  g. 1 - ~ ~ ~ ~ ~ ~ - a - $ u r - u * - m a - i .  The determinative for  
f e m i n i n e  n a m e s  h a s  b e e n  t r a n s l i t e r a t e d  as SAL. Hyphens ra ther  than periods a r e  used 
between signs in logograms. 
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GC 2. The Middle Assyrian Laws 

2. The Middle Assyrian Laws 

The programs have been appl ied t o  the corpus as published in D S  2, corrected 
according to the errata sheet found i n  that volume and also according to the few changes 
l i s ted  below. As stated abwe, C. Saporetti has retained fu l l  control and responsibility with 
regard t o  the  philological preparation o f  the data: the in i t ia l  data entry was carried out in  
Pisa under h is  d i r e c t  supervision, and while the elaboration printed in  this volume was 
produced i n  Los Angeles under my supervision and according to  my own format specifica- 
tions, he was able to  review them for approval as t o  content before publication. 

The l i s t  o f  texts ut i l ized follows; the texts whose standard abbreviation is too long 
for  the format adopted in the listings have been abbreviated as indicated: 

AF012,T.3,2 
AF012,T.5,1 
AF012,T.5,2,1 REC 
AF012,T.5,2,1 VER 
AF012,T.5,2,11 REC 
AF012,T.5,2,11 VER 
AF012,T.6,1 REC 
AF012,T.6,1 VER 
AFO12,T.6,2 
IRAQ35,T12,4 
K A V l  I 
K A V l  I1 
K A V l  I11 
K A V l  IV 
K A V l  V 
K A V l  VI 

K A V l  VII 
K A V l  VIII 
KAV2 I1 
KAV2 I11 
KAV2 IV  
KAV2 V 
KAV2 VII 
KAV3 
KAV4 REC 
KAV4 VER 
KAV5 I 
KAV5 11 
KAV6 REC + KAV143 = KAV6R+143 
KAV6 VER + KAV143 = KAV6V+143 
KAV143 VER + KAV6 = KAV143V+6 
KAV193 

The fo l low ing  corrections, not included in D S  1, were entered i n  the data base before 
producing the listings published here: 

K A V l  I 16 taq3 KAV2 I1  23 lu 78i-la-ta 
I1 66 -ma 1n 22 ma-la!-e 
111 3 3 7  taq3-$-bi KAV5 I1  8 r .v 

I-@a-arJ 
72 'ia A fO  12 T.6,1 REC 7 [la M]U 

V 78 -as2-iir3 T.6,2 8 r 1  la-a 
9 

95 sir3 
VI 14 -qi2 
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2.2 P r e l i m i n a r y  Graphemic A n a l y s i s  

A fu l ;  g r aphemic  elaboret ion of t h e  da t a  will be  presented a t  a l a t e r  d a t e  in the 
p r o j e c t e d  ser ies  Graphemic Analysis of Cuneiform Texts: such elaboration will consist o f  
analyt ical  modules which will perform standard operat ions on  the  corpora a s  a whole and 
on s p e c i f i c  s u b s e t s  o f  t h e  s a m e  c o r p o r a ;  i t  will a l so  contain a n  explicit  s t a t emen t  of 
m e t h o d ,  a n  e x t e n s i v e  c o m p a r i s o n  o f  t h e  v a r i o u s  corpora,  and a full discussion of t h e  
i m p l i c a t i o n s  and  t h e  l i ngu i s t i c  s i g n i f i c a n c e  o f  t h e  d a t a .  In t h e s e  e a r l y  volumes  of  
G r a p h e m i c  Cateqorizat ion I will an t ic ipa te  some  of these  "analytical modules" by offering 
t h e  r e su l t s  o f  simple s ta t i s t ica l  computa t ions  on t h e  d a t a  contained in each  volume with 
prel iminary remarks  on  their significance. It  must  be  s t ressed  t h a t  t h e  full significance of 
these figures c a n  only b e  derived from comparisons wi th  o t h e r  corpora a s  they will appear 
in GC. - 

Definitions 

Definitions a r e  repeated in each  of t h e  volumes of t h e  ser ies  G C  since several  te rms  
and concepts  a r e  not s tandard in t he  field. 

Corpus 
Graph 

Grapheme 

Inventory 
Logogram 

Phonogram 

Poly valence 

Reading 
Repetition 

- repertory of graphs o r  sign occurrences (in textual  data)  
- min ima l  graphic uni t ,  i.e. each  individual sign occurring uniquely in a 

t e x t  (e.g. e a c h  o c c u r r e n c e  o f  S ign  N. 1 3 ,  including palaeographic 
variants) 

- min ima l  unit in t h e  cor re la t ion  between s e t s  of identical graphs and a 
single phonemic realization; see also "value" 

- repertory of signs and graphemes 

- a g r a p h e m e  w i t h  l e x i c a l l y  c o n d i t i o n e d  c o r r e l a t i o n  t o  phonemic  
inventory; e i t he r  a single logogram o r  a c lus te r  of logograms may stand 
f o r  a word 

- a g r a p h e m e  w i t h  d i r e c t  c o r r e l a t i o n  t o  p h o n e m i c  i n v e n t o r y  ( i .  e. 
lexically unconditioned) 

- t h e  s t a t e  of  a s ign  w h e r e b y  i t  c a n  have  many values (traditionally 
cal led "polyphony"). S e e  also below, under Index of Polyvalence. 

- s a m e  a s  "value" 
- t h e  amount  of  inventory words in relationship t o  t h e  total  word count. 

T h e  index of  word repet i t ion expresses t h e  rat io between t h e  two: t he  
h i g h e r  t h e  i ndex ,  t h e  more  repe t i t ive  t he  word usage, t h e  lower t he  
i ndex ,  t h e  more  dispersion the re  is in t h e  corpus (an index o f  1 would 
mean t h a t  every  word in t h e  t e x t  is  a unique word). 
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S ~ g r  - any se t  of   den tical graphs subsuming e i the r  one or more graphemes 'or 

value;, e.g. Sign N. 13 as  it subsumes the  values an, DINGIR, e tc .  
Sign occurrence - same as  "graph" 
Triad - a string of t h r e e  graphemes, occurring sequentially in a t ex t  
Value - phonemic  r e a l i z a t i o n  (or  "reading")  o f  a given sign; i t  corresponds 

ei ther  t o  a grapheme proper (minimal value) o r  t o  a grapheme with a 
graphemic rule embedded in i t s  notation (maximal value), a s  follows: 

minimal - a m i n i m a l  r a n g e  o f  va lues ,  corresponding tb a grapheme proper; it 

combines any and all  of t he  following values: phonograms differentiated 
only  by t h e  voice o r  emphat ic  dimension of one  consonant (e. g. a, e, 
Q); phonograms differentiated only by t h e  vocalic contrast  between i 
and e (e. g. & and - le); phonograms without vocalic differentiation (e.g. 

9, 9, a n d  9); determinat ives  and logograms (e. g. DINGIR and 
DINGIR); thus for  example 3, ik, 9, 3, ek, 3 a r e  all taken together  
a s  a single minimal value or  grapheme proper 

maximal - a m a x i m a l  range of values, corresponding t o  a grapheme proper with 
one or more graphemic rules made  explicit  in i t s  notation; i t  differen- 
t i a t e s  e a c h  and  e v e r y  e l e m e n t  of  t h e  a b o v e  m e n t i o n e d  p a i r s  a s  
independent values 

- a min ima l  unit defined on the basis of various cr i ter ia ,  including the  
following: phonemic (presumed stress  unit), morphemic ( l imits  on co-bc- 
c u r r e n c e  of  morphemes, etc.), morphophonemic (alternations resulting 

f r o m  e i t h e r  i n t e r n a l  o r  ex terna l  inflection), lexical (semantic  value'. 
G r a p h e m i c  fac tors  play only a minimal role in defining a word - e. g. 
word boundaries a r e  coincident with line boundaries. 

Word 

The relationship between graph, sign and grapheme may be summed up a s  follows: 

A spec ia l  notation is used here to mark minimal values (graphemes proper), a t  
l e a s t  in t h e  c a s e  o f  phonograms:  a c a p i t a l  l e t t e r  s t a n d s  f o r  a s e t  o f  a l t e r n a t i n g  
r ea l i za t ions .  Specifically: E stands for  e i ther  e o r  i (e. g. 1E for  e i ther  & o r  li); A stands - - 

qraphemes+rules 
(=maximal values) 

il ilum ... 2- 

Anum 9 game ,*** 

- an  

ag,ak,aq 

graphemes proper 
(=minimal values) 

DINGIR, 

AN, 
x, ... 

a G  

graphs I 

7 
&+ 
W 

I 

rE- 

slqns ' 

N.13 

N.97 
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f o r  any vowe l  (e. g. A 1  f o r  &, et~, 9, &); a capital voiced consonant stands for any 
consonant i n  t h e  corresponding phonemic class (e. g. f o r  either fi or pu). Thus EG 
stands f o r  eq, &, eq, &, & and &. This notation is applied in  most but no a l l  cases where 

it is pertinent: it is  omitted, for instance, i n  cases where alternate values are rare and the 
pertinent notation would require using an unusual transli teration (e. g. mE3 for mi). 

Basic Numeric Data 

Factors. Following are various absolute numeric values (as di f ferent f rom percentile 
values), expressing the totals for each o f  the named classes as they pertain to the Middle 
Assyrian Laws. 

Graphs (corpus items, sign occurrences) 11460 
Signs - a l l  signs 194 

- polyvalent signs, maximal 88 
- minimal 5 5 

Graphemes - graphemes+rules (maximal) 341 
- graphemes proper (minimal) 212 
- logograms and numbers (maximal) 7 1 
- (minimal) not  available 

- phonograms (maximal) 26 0 
- (minimal) 141 

Triads - a l l  6677 
- monovalent 6585 
- polyvalent 92 

Words - to ta l  count (except breaks) 4513 
- breaks and in i t ia l  breaks 509 
- inventory items 1324 

Rat ios  are the relationships between two values, and they are expressed here in  the 
f o r m  o f  ei ther averages o r  indexes. Avenger are given here as simple means; I have not  
computed median averages, which, it should be noted, would provide a bet ter  indicator i n  
several cases. (For instance, w i t h  a simple mean average f o r  word length one cannot 
conclude that  the higher the average the longer the words - because m e  or two long words 
occurr ing very frequently would yield the same average as several medium length words 
occurring less frequently.) Two di f ferent word averages are given. The f i rs t  represents the 
average leng th  o f  a word as a tex t  occurrence. The second represents the average length 
o f  a word as an  inventory i tem - something which has no  proper linguistic significance, but 
is useful for  practical purposes, see above, section 1.4). - By  index I mean a rat io i n  which 
1 stands for the minimum occurrence (that is, the non-occurrence) o f  the named category, 
whi le  p ropor t iona te ly  higher numbers indicate proportionately higher occurrences of  the 
named category. Thus, 1.83 is the highest index of  polyvalence i n  the Middle Assyrian Laws 
( f o r  s i gns  w i t h  m a x i m a l  values), whi le  t he  index o f  1 for logograms means t o t a l  
monovalence (but see below). 
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Average word length - count: sign count/word count 
- inventory: sign count/word inventory 

Index o f  logography - maximal values/maximal phonographic values 
polyvalence - signs: maximal values/maximal monovalent signs 

- signs: minimal values/minimal monovalent signs 
- phonograms: min. phon./min. monovalent phon. 
- logograms: min. log./min. monvalent log. 
- triads: a l l  triads/monovalent triads 

word repet i t ion - word count/word inventory 

Frequency Dirtribu tion 

Frequency ranges are scattered along a continuum line, without significant interrup- 
tions. The na tu re  o f  th is  cont inuum is i l lustrated by the curve i n  Chart 2. Graphemes 

proper !i. e. minimal values) are used for this chart, and they are subdivided into the three 
categor ies o f  phonograms, logograms and numbers. This yields a new sort i n  addition to  

those already provided in the Frequency Tabulations, where only maximal values are used. 
(Note that the charts too are computer generated, ut i l iz ing the plot t ing program described 
in CARNES 1/1.) 

Within this continuum, I have arbitrari ly established three frequency classes with the 
following parameters: 

1. a frequent unit exhibits a frequency o f  1 %  or more of a given corpus; 

2. a common uni t  exhibits a frequency between . l% and .99% o f  the same corpus; 
3. a - rare unit exhibits a frequency o f  less than . l%  of  the same corpus. 

On t h ~ s  basis, the frequency distribution for the Middle Assyrian Laws yields t he  

classes tabulated in Chart 2. Because of the generally low index of  polyvalence, there is a 

c lose correspondence between signs and graphemes, as shown by the correlation o f  the two 
sets o f  bar histograms. The data may be br ie f ly  interpreted as follows (I l im i t  the following 

observations to maximal values only). 

Signs. The absolute range o f  occurrences for  the Middle Assyrian Laws is between 

118 and 723 times for individual frequent signs, between 12 and 108 f o r  common signs, and 
between 1 and 11 for  rare signs. 

There are 26 frequent signs, corresponding to  a to ta l  o f  7006 graphs; i n  percentile 
terms, th is  means t h a t  13% o f  the sign inventory accounts fo r  61% o f  the total sign 
corpus. 

There are 91  common signs, corresponding t o  a to ta l  o f  4164 graphs; i n  percentile 
terms, th is  means that 46% o f  the sign inventory accounts fo r  only 36% o f  the total sign 
corpus. 
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There a re  77 rare signs, corresponding t o  a total  o f  314 graphs; i n  percentile terms, 
this means that as much as 36% of  the sign inventory accounts for  a mere 2.73% of  the 
to ta l  sign corpus. 

Graphemes. The absolute range o f  occurrences fo r  the Middle Assyrian Laws is 
between 123 and 668 t imes  fo r  individual frequent graphemes, between 12 and 103 for 
common graphemes, and between 1 and 11  fo r  rare graphemes. 

There a re  22 f requent  graphemes, corresponding t o  a total o f  6237 graphs; i n  
percent i le  terms, this means that  6% o f  the graphemic inventory accounts fo r  54% of the 
total  tex t  (or graph) corpus. 

There are 119 common graphemes, corresponding to  a to ta l  o f  4469 graphs; in 
percen t i le  terms, this means that 35% o f  the graphemic inventory accounts fo r  39% of the 
to ta l  t ex t  (or graph) corpus. 

There are 200 rare graphemes, corresponding t o  a to ta l  o f  754 graphs; in  percentile 
terms, this means that  as much as 59% o f  the graphemic inventory accounts f o r  a mere 7 %  
o f  the to ta l  tex t  (or graph) corpus. 

The s ign i f icance o f  these statistics may best be appreciated i f  they are used as 
standards o f  measurements i n  comparing other corpora (see Buccellati 1979 and 1983 for 

some preliminary tabulation o f  such comparisons). In  general terms, there appears to  be a 
un i f o rm  distributional pattern applicable t o  a l l  corpora, i n  such a way that  even though the 
ac tua l  graphemes used vary considerably across corpora, the general economy remains the 

same f o r  each corpus-specific system i n  terms o f  frequency ratios: a l imited number of 
graphemes accounts f o r  more than ha l f  o f  a l l  sign occurrences, while conversely about half 

o f  the graphemes account fo r  an extremely small port ion o f  a l l  sign occurrences. 
I n  o ther  words, there  i s  a n  inverse r a t i o  between frequency o f  inventory and 

frequency o f  corpus, and there is a marked symmetry i n  the relat ive distribution of  the 
t w o  elements, especial ly so i n  the case of  graphemes. This is a function o f  the highly 

symmetr ica l  overall distr ibution o f  graphemes as shown by the curve i n  Chart 2. A priori, 
one cou ld  have expected a stepped rather than a curved array: fo r  instance, there c w l d  be 
t w o  un i f o rm  classes, one o f  very rare and one o f  common signs (such a situation would 
conceivably be the result o f  a deliberate scribal e f fo r t  a t  standardization). 

Index of Polyvalsnce 

The polyva lence o f  cune i f o rm  signs, wh i le  pervasive i n  terms o f  the Akkadian 

graphemic inventory as a whole, is in  fact  greatly constrained within individual corpora. I 
have computed here several dist inct indices o f  polyvalence. The data are subdivided into 

classes as shown i n  Chart 3. The various classes are shown there i n  decreasing order of 

polyvalence. 
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A polyvalence ra t io  expresses the relationship between the total number o f  inventory 
i tems and the to ta l  number o f  values. (An index is the same ratio, except that  one of  the 
members o f  the pair is equated to  1.) 

One computation is based on signs. There is a to ta l  o f  106 monovalent signs (with 
m a x i m a l  values) and a total  o f  157 monovalent signs (with minimal values) t o  a total o f  
194 inventory items: the respective indices are 1.83 and 1.20. (Again, an index of  1 would 
mean that  a l l  signs are monovalent.) 

Another computation is based on phonograms only. ~he r ' e  is a total  o f  86 monovalent 
phonograms t o  a total  o f  141 phonograms (minimal values): the index is 1.64. 

The computat ion based on logograms shows the lowest possible index of polyvalence, 
i. e. an index o f  1, which means t o t a l  monovalence. N o t e  t h a t  th is  is because the 
computation is based on minimal values. With maximal values (e. g. a:l, a:lum, a:lam, etc. 
for  URU) logograms w w i d  i n  f ac t  exhibit the highest polyvalence index. 

The computation based on triads shows a more signifcantly low index of  polyvalence. 
There is a total o f  6,585 monovalent triads t o  a total  o f  6,677 triads (whether minimal or 
max ima l  values): t h e  index is  1.01. It is immed ia te ly  apparent that when triads are 
considered, the system reaches a state o f  almost complete monovalence (since here too an 
index of  1 would mean that a l l  triads are monovalent). 

We may ca l l  the f i rs t  index an index o f  sign polyvalence, and the second an index o f  
t r i a d  or contextual polyvalence: the higher the index, the more differentiated (and possibly 
the more heterogeneous) are the texts. 

Graphemic Profile 

The las t  c h a r t  (N. 4) prov ides a complete graphemic prof i le o f  the corpus. The 
graphemes a r e  g iven  as graphemes proper, i. e. wi th  minimal values. I n  this sense, this 
represents the graphemic inventory proper o f  the Middle Assyrian Laws. The graphemes are 
subdivided i n t o  phonograms, logograms and numbers, and they are listed alphabetically 
wi thin each category. The notation of graphemes is explained above i n  this sec t i~n .  

The f u l l  s ign i f i cance  o f  such a prof i le  can only be gauged f rom an overlay wi th  
prof i les o f  other corpora. To this end, not only signs attested in  one corpus, bu t  a l l  major 
signs attested i n  groups o f  corpora should be  considered, w i th  indication o f  non-occurrence 
i n  spec i f ic  corpora as appropriate. Such a procedure (already exemplified i n  Buccellati 
1983) w i l l  be  fo l lowed i n  la ter  volumes o f  this series, and especially i n  the volumes of 
Graphemic Analysis. 

2.3 L b t  of Signs in the Corpus 

A comple te  l i s t  o f  a l l  signs occurring i n  the corpus of  Middle Assyrian Laws is 

prov ided i n  Appendix 1, both i n  numerical and i n  alphabetical sequence. This is given in  
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compact format on the very last page o f  the volume so that  one may easily refer to it in  
order  t o  i d e n t i f y  t he  signs f rom their numeric value. A single standard value has been 
assigned t o  each sign: these values do not have any graphemic significance, but stand 
simply as labels f o r  the individual signs. 
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