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Summary

In order to help to solve the problem of
analysing large number of concordances of a
given word 'W', the 'Diccionario del Espafiol de
México! (DEM), has implemented a programme that

i) Reduces this number, as to obtain the
maximum possible information with the minimum
number of concordances to be handled.

ii) Sortes and rearranges the output so that
similar concordances are printed out together.

This was done by comparing up to four words
to the left and to the right of word W, through
the whole set of concordances, associating toge=
ther those which were repeated in a particular
context. Once knowing this, some significant
concordances were selected to be printed out,
and the rest was discarded.

I Introduction

In the composition of a dictionary,those
involved in the definition of each word have to
study very consciously its set of concordances,
that no meaning or use is missed.
there are, of course, some difficulties since

S0
on one hand, the sample is never large enough as
to insure the occurrence of all the different
meanings and uses of every word to be defined.
This problem is solved by consulting other dic-
tionaries and expertees on the particular sub-
Ject.

On the other hand, there are words having a
very large number of occurrences, making their
analysis a very difficult task, since it is not

ICO

possible to have present in mind everything that
is being analysed. At first thought this could
be solved by taking at random a smaller number
of concordances; however, when reducing in this
way, one is about to loose the grammatical and
semantic information contained in all those
concordances to be taken away; hence a method
had to be implemented as to attain the maximum
possible information.

In order to solve this problem, the DEM
presents a method whose aim is to obtain optimal
information with the minimum number of concor-
dances to be handled.

This method consists of, for each concordance
to analyse and compare four words to the Teft

" and to the right of word W together with their
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grammatical category associated, and establishing
which one of them is identical to which other in
a particular context: A tree structure is
generated.

Having known this, it is proceeded to reduce
the number, by selecting some of them considered
to be representatives.

II Preliminary Requirements

Our sample (Corpus del Espafiol Mexicano Con-
tempordneo: CEMC), consists of 1,973,151
occurrences, resulting in 65,200 different
types,1

Some preliminary work has been done consis-
ting in the automatic labeling of each and every
word of the corpus with its grammatical catego-
ry,2
ces, 1,083,945 were automatically solved, and

vwhose frequency vary from 1 to 68,252.2

in which from the total number of occurren-



the rest had to be solved by hand, then the
computer was fed with the results, obtaining 1in
this form, the complete sample labelled. We took
advantage of this work, since otherwise it would
have been impossible to try to reduce the number
of concordances in terms of the same grammatical
category.

Next, was to implement a programme that produ
ces, for any given word, its set of concordances;
each word stating its own grammatical category.
This is stored in a file called CONCUERDA, and
it is organized in the following way:

Every concordance has three Tines, each one
of them consisting of:

- 6 characters (nnnnnn) reserved for the number

of occurrence.

- 12 characters (tttpppl11) reserved for the
register of that 1ine, according to the
original text, and stating text code, page

and Tline.

- 72 characters reserved for the actual text

- 18 characters for the label of each word of
the line, stating the grammatical category
code. The first two characters indicate the

number of words in the line.

Figure number 1 shows part of file CONCUERDA
and its organization.

IIT The Algorithm

3.1 Association of the i-Concordance to table
ORDENA.

For each concordance, a table ORDENA is asso-
ciated in the following way:

- The word in question is located in the
middle Tline and associated to ORDENA(5)

- Four words are selected to the right and
to the left of W, since they are supposed
to be carrying the most significant gramma-
tical and semantic information about the
word w.3 We took this idea from the Centre
du Trésor de la Langue francqise“s work
concerning to the treatment of binary groupes

- Each of the next four words to the right of
W will take its place in 01.+1 if and only
if

TR 05+1' andiﬂ punctuation

mark P; such that

Wi 1 Ps Wes e
5+i-1 i 5+i and pie,.,,.¢?|}
as they are considered to break up the
continuity of a context.

- In similar way, the words to the left of W

are associated to their place in ORDENA.

Figure No. 2 shows how to construct table
ORDENA from a given concordance.

3.2 Generation of a Tree Structure starting
from ORDENA.

Once obtained this set of up to nine words,
it is proceeded to construct a tree structure
for the words to the right of W and one for the
words to the left of W.

It wi1] only be described here the construc-
tiom of the right branch of the tree. The left
is generated immediately after, though in symme-
tric form:

- The tree has a root node which is the word W
itself, and has five levels, being the root in
level 5.

- A direct descendant of a node w; is given by
the word Wj such that Wiwj are adjascent, i.e.

if w145 ORDENAi and wj-e ORDENA1.+1 then

W is a direct descendant of Wi
- The label of each node consists of:

- Word w associated.

-~ Its grammatical category.

- Its frequency.
And pointers to:

~ Direct ascendant.

- First direct descendant.

- Next node whose direct ascendant is the same
as the one of itself.

- Another file called CONCORD, where it is
stored the number of the concordance or
concordances where that word in that
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particular context came from, making in this way The process repeats itself until the last

possible the retrieval operation. concordance has been processed.

" -A node has as many branches as different words
are found to be direct descendants to that Figure No. 3 shows, for a set of 14 concor-
word, with the same grammatical category dances, the left and right trees generated.

through the whole set of concordances.

SI/r LA ADOLESCENCIA NO PUEDE SER SUPERADA SIMO COMO OLVIDO DE SI/» 12500100030045

12 050168030 COMO ENTREGAs POR ESO LA ADOLESCENCIA NO ES SO/LO LA EDAD DE LA 130045001916846
SOLEDADY SINO TAMBIE/N LA E/POCA DE LOS GRANDES AMORES: OEL HEROI/SMO Y 12831004000783

ORDENALI:9]

Q
ES
SOLO
LA
EDAD

_DE

A

o~ — (O 1—

ol Sy

SOLEDAD 8

Figure No. 2 Table ORDENA is obtained from a given concordance. Note that ORDENA(9)

is void, since there is a comma (,) after the word 'soledad*
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90

91

92

93

9y

925

96

97

98

99

100

101

102

103

323025064

324034073

333060012

3373148021

33.1148034

335044023

375044021

342257019

34306505

344096034

3440960360

345322048

3453545029

346037019

SUCEDI/A ALLA/ POR EL A+0 DE 1832 CUANDO DON~ PEFER TENIZA UNOS 55 1391.4684CL0RBONGC
A+0S DE LDAD Y MUCHOS RI+ONES AU/N. TUVO UN IMITADOR NOTABLE:» QUE FUEZ 1384332310659.9
UN BANDERILLERO Li.AMADO ANTONIOR GONZA/LEZA LEL™ ORIZABE+0r QUIEN DIO A 10683B1;68594

AHORA» LA EMPRESA OUE LA TIENT RUNTADAe SE ESTA/ GASTANDO UN DINERAL EN 13100010 59684
ESTE SCRIALy BUSCANDO NUEVOS VALORES, MISMOS QUE = HASTA QUE SU EDAD SE 12780y 343285
LOS PERMITA = NO HABRA/N DE SALIR DE [NTRLC LOS NI+0S TOREKOS. 1i59.0404:683

CONSEGUIR DINERO PARA SACAR ADELANTE LA FUNOACIO/N. PRIMERO HABLO/ EL 100 . 96
SE+OR CURA QUE INTONCES MO TENI/A NT TREINTA A+0S DE £DAD. LUEGO DON 138071:723854310
TOMA/SR SA/NCHEZR (EZSTE SI/ VIEJO Y COLUDO) PROPUSO COLECTAS Y RIFAS. 118521930013 !

CABAL!.0S,. 10
EN SAN® JOSE/R® HABI/A MEDIO MILLAR DE HOMBRES [N EDAD DE TOMAR LAS 1348B0084343/196
ARMAS E IRSE A LA GUERIRA» PERO NO TODOS SE CINTIERON CON A/NINMCS DE 1483040.31 :59494

CASADOS Y TENI/AN HIJOS. LOS MA/S ERAN JO/VENZS IIN LL VERDOR DE LA 13839800 .. 46846
EDADy NDE 16 A 30 A+0S, CON ALGUNA DESTREZA IN il MANZJODL ARMAS Y 1584CHCO/NIIHE81HE3
CABALL.OS Y SIN DISCIPLINA MILITAR. 5 Q3402

ENCUBIERTOS DEL DIABLCr O AL MENOS DO/CILES INSTRUMENTOS DE SUS AVIESOS 110783700 428
DESIGNIOSe LA BEATA IMAGEN DL LA EDAD LE ORO REDIVIVA SE TRANSMUTO/» AL 1300854684.30597
CONJURO DEL DESINGA+Cy EN EDAD DE HIERRO BN QUE DOMINABA LA CRECITNTE 128704540015

DESIGNIOSy LA BEATA IMAGEN DE LA EDAD DE ORO REDIVIVA SE TRANSMUTO/r AL 13000 .46840 .597
CONJURO DEL. DISENGA+0» EN EDAD DE HIERIO EN QUE DOMINABA LA CRECIRNTI 1287343450500
CONVICCIO/N DE QUE 12805 DIISNUDOS HIJCS DEL OCE/ANO™ FORMABAN PARTE DEL  110402857C907

INDI/GENASs COMC ES AU/Nr EN PARTE ZSTE/RILy SINO GUE REALIZARIZA SU 110.9:4033: 2
PROGRESIVA EDUCACIO/N EN LA ADOLESCHNCIA Y HASTA EN LA EDAD AULTA'. 118040341685
EN £L PLAN DEFINITIVAMENTE RTG/NiZRADOR DICTADO EN il L'.ANO DEL RODEG™ 1146810046873

JURA/IS Y YO PIERDOC UN ALUMNG, 6 9359068
PERO DESDT -LA EDAD NE OCHO O NUEVT A+0S HASTA LA DE DIECINUZVI 0 VEINTC 1534684339040/:830
NO EXISTE L DEZSIO0 DT UN TRABAJO MANUAL PESADO. ESTO ESLIXACTO EN LA 1410684680,59747

PERCIBIR SUS CUALIDADES TANTO MATERIALES COMG FUNCIONALESe ASI/ COMO 9 0280 1
SU CONVENIENCIA RESPECTO A LA EDAD DE QUIEN LA IBA A USARF OBSERVQ/ SU  1428146845594092
CONTENIDO Y MANEJOe SE DIO CUENTA DE SU PESO .Y RESISTENCIA ASI/ COMO DE 1483059842830104

DESARIZOLI.O DE LA IMAGINACIO/N CREADORA YALGUNAS HABILIDADES PARA OPERAR 9 8407 :° °
CON' HERI-AMIENTAS GENCILL.ASF ESr ADLCMA/ZSs ADECUADO A LA EDAD DE MI HIJO. 124009184658428
INSTRUCCIOMES. LA PRESENTE [ISCALA CONTIENZ OCHO ASPECTOS ELINCIALES EN 9 Qud 4

LE ES FA/CIL HACER AMISTADESG?: 'ME S BASTANTE FA/CIL HACERLAS Y ME 125900.-59) 35
GUSTA QUE SEAN ALLEGRLSy DT MI EDAD Y TENGAN UN LIVEL CULTURAL POCG MA/S 14909842839680't
0 MENCS COMG EL MI/ZO.' Y FRENTE A UN GRUPCG. DE NI+0S: 'ME DA GUSTO VER 163046533468485930

TERMINAR LA CARVEIA DE MIDICINA. 50 4:
CASO 2. ALUMNO DE 19 A+0S DE EDAD}? SEXO MASCULINQ. PROCEDINTLE DU LA 130C84COHL0. 42
ESCUELA™ DE ARQUITECTURA DE UNA UNIVERSIDAD DE PROVINCIA. 8 04046810

IDENTIFSCA CON LA PLENA REALIZACIO/N DE LAS ASPIRACIGONES QUE L HOMBRE 1.94%07 +) 68
TIENL DUSDIT L TIZ/RMINO DE LA EDAL™ MEDIA®¢ Y NO SE DANCULRNTA DE QUC 1504684068:3159340
EL A+0 200: PIEDIZ NO SE LA CULMINACIO/N ROTUNDA Y FELIZDE UN PZRIODO 1468C0L535 3.468

UNOS
NI>NUME ANOS—— DE
DE

MILLAR

DE~——HOMBRES——EN ~MUCHOS—RINONES—AUN
Y. TENGAN—UN NIVEL

El— VERDO

EL—TERMINO
s>oe MEDIA
BE ATA—IMAGE \ DULTA

Y——HASTA

EN—LA MI HIJO
PERO ———DESDE”/ EDAD TOMAR LAS ARMAS
: ‘ ORO———REDIVIVA—SE

CONVENIENCIA—RESPECTO DE HIERRO—EN QUE

ADECUADO OCHO 0 NUEVE

DE——M QUIEN LA 1BA
HASTA QUE SuU E LOS PERMITA—NO

QUE

Figure No. 3 Left and right trees generated from a set of 14 concordances.
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3.3 The algorithm to select significant

concordances.

Once the tree is fully constructed it
is proceeded to make the actual reduc-
tion.,

There are some facts to be considered
beforehand:

- The more werds repeated exactly in
the same context, the greater is the
probability that the meaning of the word
W in that context is the same,

- A set of words repeated a small num-
ber of times may be more significant
than another one repeated a larger num-
ber of times since there are not so ma-
ny different meanings or grammatical
functions of a word W followed by the s3
me set of words.

Next, it will be described the nroced
ure:

In order to analyse the tree, a left-
most path is followed.

- A 6th level branch of the tree is
first analysed (Remember that the root
is in level 5, and that the tree to the
right of W is being analysed). If the
frequency is greater than 1, then its
leftmost direct descendant is analysed
in the same way.

- If a 9th level rode is reached in
this form, and the frequency n>1, it
means that the words W followed by these
four words ocurred a times in n diffe-
rent concordances. As it was said hefo-
re there is a qood probability that the
meaning of the word W in this particu-
Tar context is the same in all of the

n concordances; hence, by talking only
one or two of them, by means of a ran-
dom function, we obtain a significant
concordance, and the ( n - 1) or (n-2)
left can be safely omited from the fi-
nal output.

—595--

- If at same intermediate level it is
found that the frequency of the word
associated to that node is 1, then the
analysis of such branch would have to

be stopped; however, it was thought that
a possible way to reduce was not by
identical words but by the same gramma-
tical category. It is preceeded then
to find all direct descendants of its
own direct ascendant with the same fre-
quency and grammatical category, and
then the number of these concordances
is reduced.

It is clear that the process takes
into account that as the level of re-
duction is closer to 5, then the con-
text is less significant; hence a lar-
ger number of concordances have to be
chosen to mantain the required quality
information. '

After some study'and many trials it
was empirically decided by our team of
linguists® that a reasonable pattern of
reduction was the following:

- If the level of reduction is 4 or 6
and the frequency F< 30 then the number
of concordances selected Q would be
Q=F//2 + 1 and

Q=F//4 if F>»30.

- If level is 7 or 3 then

F//3 + 1 for F£50

F//5 for F >50

- If Tevel is 8 or 2 then

Q F//4+1 for F£70

Q= F//7 for F>70

Finally, if level is 9 or 1 then

Q

Q

L O
]

]

= F//5 + 1 for FL 50
= F//10 + 1 for F>50

* At this point, we would like to
thank in particular to Paulette Levy
for her valuable discussions and inter-
esting suggestions.



It has to be mentioned here, that
this pattern of reduction may be chan-
ged according to the wprd analysed, as
to obtain the best results each time.

When it is already Known the number
of concordances that will be chosen
( Q out of F) it is proceeded to select
them again, by means of a random func-
tion, and each one of them is marked as
such, to avoid any one of them be selec-
ted twice or more times.

3.4 Output,

The final output is presented indi-
cating the group of words repeated the
grammatical category of the last word -
when applicable - and the frequency.
Next, the Q concordances chosen are Tis-
ted below.

Figure No 4 shows the form in which
the output is presented.

IV The Computational System.

The system was implemented in the
University of Norway version of ALGOL 60
NUALGOL for a UNIVAC 1106 computer of
the "Centro de Procesamiento Arturo
Rosenblueth" of the Secretaria de Educa-
cidn Pablica (Ministry of Education),
with 262K words of 36 bites of central
memory and 8,000,000 of characters in
disc.

4,1 Data Storage.
We made use of 3 files:
a) File CONCUERDA, where the whole
set of concordances of the word
W was stored, and it was descri-

bed above.

b) Files ARBOL and CONCORD: these
two files are supposed to contain
the information obtained whilec
generating the right and Teft
trees.

—596—

ARBOL: Each node of the tree is

stored in a line composed of 72

characters, distributed in the fo-

1lowing way:

7 for its own address in file

ARBOL

1 for the level

24 for the word

2 for the grammatical category

3 for the Tength of the word

4 for the frequency

7 for the address of its direct

ascendant

7 for the address of the next di-

rect descendant of its own direct

ascendant (i.e. like next brother)

7 for the address of the first di-

rect descendant

4 for the number of direct descen-

dants (i.e. No of branches emer-

ging from it) and

6 for the address in file CONCORD

where it is stored the number of

the concordance where it comes from

From the computational point of view,

each one of the trees is generated in
the following way:

- The root, whose node associated is
the word W is in a prefixed address,
and it will be present in every concor-
dance. This word is taken from ORDENA
(5)

- The next word in ORDENA will be sto-
red by means of a hash function, and it
is decided to be the same node as one
previously stored, if and only if the
word, its grammatical category, level
and direct ascendant are exactly the
same, in such case the frequency {s
aumented by one and in file CONCORD is
stored the number of this concordance
in addition to the previous one,
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Figure No. 5 File ARBOL, where the tree structure is generated.

TREE STRUCTURE GEMERATED FOR WwORD *EDAD* (AGE).
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- Otherwise it will be a new rode.
Figure No 5 shows part of file ARBOL,
EDAD (AGE) is being processed.

V Results

And Applications.

The first results were very encoura-
ging,
number of concordances - say up to 600 -

since for those words with medium

we were able to reduce the number bet-
ween 30% and 40%, according to the word
in question.

No lost information was reported (by
comparing the original set of concordan-
ces with the reduced version)

It is expected that for words with
higher frequency, the method here des-
cribed will be more efficient.

However, from the computational point

of view, there are still some difficul-
ties, since the generation of each tree
is very time consuming as the frequency
of the word in guestion increases. Ue

are still working to optimize it.

The most important application besi-
des the original main objectives, is
that by this method it is possible to
find expressions and patterns of langua-
ge repeated and used consistentiy.
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