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ABSTRACT 

We describe the continuation of an earlier b70rk on the 

prbblm of lexical coverage. The objective is to prove 

experimentally certain mathematical conjectures concerning t h e  

relationshi? between the sizes of the covering and covered sets 

of words, an&-- maximun lenqth of dictionary def in i t ions .  The 

data base on which the experiments are cerried sut bas been also 

extended t6 the full contents -of an existinq dictionary of 

computer terminology. The rwults of the previous and present 

work lay the foundqtions for quantitative studies on lexical 

valence and its relation to the frequency of usage and other 

pr inc ip les  ofb ditztionary selection. 

Besides t h e  inherent interest in t-hese investigations , the 
concepts dealt with and the methods of cgantifying dictionary 

variables may eventually lead to more' efficient dictionaries with 

respect to precision, compactness, and computer time andmemory 

needed for processing. 

Supported by ASF Grant MCS 76-24278. 



First, we shall introduce the problem define same basic 

terms and provide a brief historical account of pi(st results. In 

order t o  rendter t h i s  paper fiairly self-sufficient, @ brief 

sunwry o f  th& previous work, Flndler Viil (1974) , %"ill af  so 

have t o  be giken. 

A mono1 ingual dictionary may be considered economical and 

efficient if a mall set of words are used to def ine  a relatively 

large set o f  entties. Quantitative information as to what size 

vocabulary is needed to cover a given number of entries is very 

scarce and may be characterized by two "data points*: 

The New Method Enalish Dictionary published by N.P. B e s t  and 

J.G. Endicott in 1961 uses 1,490 self-defined basic words to 

explain some 10,000 words and 6,000 idioms, i .e .  about 24,000 

expressions, Thus, the size ra t io  is 0.062. 

Oqien's Basic Engl i sh ,  published in 1933, involves 850 

English words and 50 !!internationaly words t o  defihe 20,OOu 

EnglTsh words. The ratio of the covering and covered set sizes 

is 0.045. 

The basis of selection was the Wusefulness" of the  words 

employed in the def in i t ions ,  as opposed to  the  freouencg of their 

occurrence in some standard texts.  Howelvet , neither this concept 

nor other principles  of selection suggested by o t h e r  researchers 

have ever been quantitatively analyzes and made use of. We  hall 

discuss these issues later on. 



In order to approach the problem in definite terns, Findler 

( 1 970) considered three basic variables : 

(i) the c~ver inp  set ,  I R t  qf sfze vR, - 
(ii) the covered set ,  - S, of s i z e  us, - 
(iii) the  maximum fief i n i t i o n  leffpth, -I N such that each word 

in I) S can be def ined hy a t  most - N ordered words from - R. 
The t a s k  was formulated t o  f ind  

(4 v, as a fpnct ion  of vS at different parmetric values - - 
of N, and 
I 

(b) V~ a s  a function of - P.r a t  different parametric Values 

Cal l inu  AvR/AvS increment ratio and vR/vS size rat io,  the 

following cbn) ectures vere made concernina the f Srst task : 

(a l )   he , increment ratio is, in general, less than one. 

(a2) The increment ratio, in general, decreases as vs 

increases , 

(a3) For larue constant values or Nt vR - approaches a - 
l imitin? value asvmptotically as vs increasep. 

(a4) The increme& ratio never exceeds the size ratio. 

Two points need to b e n o t e d  in this connection. An excep- 

t i o n  co rules ( a l )  and (a21 would occur in a dictionary system, 

whi'ch does not treat polysemous words or homonyms as individual  

entries, every t i m e  a new word with many meanings or homonyms~ i.s 

introduced into the covered set, Second, the cited case is an 

exception to ruie (a l )  but not to (a4) . When N=1, the covering 

and the covered se ts  are of the same s i z e ,  i . e ,  botn the incre-  

ment ra'tio and the size batio equal one, However, not every word 

is defined By itself only .  If a new word is introquced that.  al- 



ready has a synbonm in the coverihg set,  it will be def ined  by 

that synonym. In t h i s  caser the increment r a t i o  is 0 and the size 

ratio becomes less than 1 .  (This will be clear w i t h  the descrip- 

t i o n  of the data base construction on page 11.) 

For the seoond general task,  (b) t h e  followinq 

conjectures were also mads: 

( b l )  vR monotonically decreases aer I N rncreases. 

(b2) For any f ixed value of vS, vR asymptoticallv - - 
a~pfoaches a lower l i m i t  as - N increases a h o u t  bound. 

~ f t  seems reasonable to state $n a nual i tat ive  sense that in 

the process of aenerating a dictionarJl ~maller vR values mean - 
smaller storage remirements whereas smaler I N values t d  to 

reduce processinp time and output volume. In order t p  answer the 

question "What are t h e  optirum Hlues of vR and - N for a given vs - - 
for a certain (family of) conmuter applications on a machine w i t h  

a given cost structure?' one hlts to consider the interrelation 

of the above three bas ic  variables and to compute three entitles: 

t h e  semantic index (raughlv, the n w e f  of different meanings1 of 

the elements in t h e  covered set ,  t h e  lexical  valence (roughly 

t h e  capahilitv substituted for another the 

elements in the coverincr set,  and the f w y e n c y  of dccurence of 
.. 

the elements of bath aeta.  Quantitative invest2gations of t h e  

l a s t  three dictionary variables are planned to follou! t h e  

present, second stage of our study, 

THE DATA BASE AND THE PRWRA' 

We have e ~ t e n d e d  the data base used in our preaious work, 



Findler and V i i l  (1.974). The whole contents of the alcwonary on 

computer technalooy, Chandar (1970) , is now included in t h e  

presenr study. Its structure, cathex simple and unif  arm, is 

described below. First, same ereneral pr inc ip les  of data hase 

constructiop are outlined. 

Evew element of the covereg set is considered a s ingle  

lexical item, regardless of the number of words the o r i ~ i n a l  

dictionary entry consiats of. Also. each word J.s coded as a 

striha of a t  moat 10 characters (containable in one CDC Cyber 

computer word). The abbrevhtians ere still easy to *ad with 

relatively short practice. 

Only the dominant meanincj bf poJgsemous terms was dea l t  

with. Each entrv .\ has thus one meaning and one def in i t ion .  

Termr in the definit ions (elements of the coverfng set) are 

also qonsidored l e x i c a l  items, L e .  even multiword entl.t~es 

appear as a sfnple  un i t  and are represented by at most 10 

characters, 

The bas ic  vocabulary, that is the covering set,  consist^ of 

elements tha.t also appeap i n  thq pvered set-. In our particular 

case, they are non-technical words used t o  aefine the technical  

t e n s  of t-he computer dictiwanfi. d e f i n i t e  d i s t i n c t i o n  was 

made between content wbras and functiqn words (also called 

operators), The latter were not bnclud&d in the covefing set nor 

were they counted in determining the length of definit ions.  

Hence, eh* covaring Set conbists only  of content words. 

The function words indicate grammatical and loaical 

relationships between the words contributing t o  the content. 



They belong to 17 categories: 

1)  prepositions, o.a. of, &, E: 
2 )  conjulllctions, e.p. and, - -r or - if; 

3) the relative pronoun which; - 
preposition. and relative ~ronoun,  

which, to which, bv whichm - L' 
5 )  prefiefit p a r t i c l p l e ~  equivalent to a areposition, e. g. 

usinq ,I containiny, representinn: 

6 )  comkinakiens of part ic ip le  and preposition, e 4 b  

cons i s t ing  of, opposed to, appl ied  to; 

7 )  combinations of ad j sctive and preposition, em q, capable 

af, ~ x c l u s i v a  of, equal to; - 
8 )  combinatiohs o f  noun and n r e v s i t i a n ,  e . ~ .  part ofi - s e t  

of, - number of; 

9 )  combinations of ~r'eposition, now,  and preposition, e. a. 

in terms of, bv means of, in the form pf ;  

10 )  prepositional phrases associated w i t h  a f ollowiny 

inflnitfve, e.9, used to, necessary to, in order to: 

1 1) other f requentlv used purely functional expressions, e. a. 

for example, namelv known as. 
Y8 

Actually,  the E ~ c t i o n  words byere r c ~ l a c e d  hy code numbers 

in the dictionary. The code numhers were assigned consecutively 

as the funct ion wards-evere needed durincr t h e  conqtructian of t h e  

e t a  base so that the order is puxelv random. A complete l ist o f  

the 121 FunctioR wards used, toaether w i t h  t h e i r  code numbers, is 

qiven in Table I. 
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IN$FRT TABLE I ABOUT HERE 

 he oriqinal de f in i t i ons  were oarnewhat silnplif  i e d  and 

qtandazdized. In this process, articles were omitted (many 

languaces do very well without them). On tffe other hand, 

imp l i c i t  relationships were made explicik, NOWS are represented 

in singular, thus avoid in^ another dictionary entrv f a r  plural 

or, what would be worse, prourasmnina a mcrrammnr". Likewise. 

f d i n i t e  verb f o m  are represented in t h i r d  person plural pre'sent 

iddicativs active. FNddinu the t h i r d  person singular eliminates, 

another  dietianary en try ,  and avoiding thg nassive voice 

eliminates a great manv part ic ip les ,  which otherwise ulould have 

had* to be entered. Of course, present .and past participles ( t h e  

former identical t o  gerund in farm) could no t  always be avoided 

and had to he entered in the  dict ionary where needed. Auxiliary 

verbs vere automatically eliminated by avoiding gompound tenses 

and the passive voice. Fina l ly ,  *to don associated with neaationp 

was sim~ly omitted. 

Some examples dl1 make the encodina process clear. 

Original dictionary entry: 

aberration A defect in the electronic lens svstem of a 

cathode rap tube. 

Definition in t h e  data base: 

DEFECT (in) SYSTEM (of) ELECTSONIC LENS (of)  

CATHRAY TUB 



is equivalent to 

of 

in 

In terms of 

using 

and 

which 

in which 

between 

to 

or 

from 

used to 

necessary to 

part of 

consisting of 

containing 

capable of 

by means of 

opposed to 

when 

on 

so that 

in order to 

exclusive of 

fox 

pertaining t6 

under 

as 

such as 

among 

by 

namely 

related to. 

concerned w i t h  

based on 

constituting 

resu l t ing  f r o m  

set of 

includf ng 

followed by 

provided by 

developed by 

assigned to 

ref erred to 

used as 

in the farm of 

from which 

into which 

number of 

less 

defining 

known as 

perzarming 

performed by 

independeh t of 

chosen by 

for which 



equal to 92. at which 

i ntc) 93. w h e t h e r  

w i t h  

acsordinq to 

appl ied  to 

depending on 

to which 

whose 

94, used by 

9 5 .  about 

96.  before 

9 7 ,  per 

98,  having 

99, formed by 

obtained bg 100,  around 

inherent kn 

through 

during 

w h e r e  

during w h i c h  

out of 

at 

101, after 

102, s i n c e  

103. against 

104,  until 

1 0 5 .  whereupon 

6 -  wcept 

107. urcermined by 

by which 108. over which 

used in 109, in relation to 

without 

caused by 

over: 

110, belonging to 

111. correspondlnq to 

112. due to 

not 11 3,  zeq-red far 

but 114, type of 

extended t o  115. across 

SO as t o  116. because 

for example 1 7 desigxied 

represented by 118, indicating 

along w h i c h  119. produced by 

representing 120. outside 

against which 121, towards 

similar to TABLE I 
u i s t  of Function Words 



Wote that melactronic lens systemn (should be: 

electronic-lens system) means * 'system of electronic lensw (as 

opposed t o  *electronic system o f  lens*) , and this relat ionshiv is 

nade expl ic i t .  Note also that "cathode Pay tubeM is a s i n q l e  

lexical item. 

original d ic t~onar!~ entry: 

ahsolute ccdj nq Pmqram i n s t ruc t ions  t l~hich,  have been r b ~ r i t t q n  

in abaolute code, and do not reqyl-re further procesaina 

hefa- bnina intelligible to the computer. 

Dqta-babe entrv: ABSOCOfiINC 

D e f i n i t i o n  : 

P R O G W  INShTRUCTIO (which) ONE PTRITF (in) 

ABSOLITCODE ( and which not) REOVTRE FURTHE k. 

PWESSIMG \(before) INTELIGIBL ( to )  COMPUTER 

Note t h a t  t h e  fryst predicate in t h e  relative clause, thim 

person plural perfect indicative passive, is represented by the* 

singuldr i n d e f i n i t e  pronoun "one" as sub jeet, follobfed by the 

standard olural active verb. The Auxiliary "dou has been omitted 

and t h e  negation is represented by a function word. The 

virtual ly  redundant "beingw has also been l e f t  out. In qeneral, 

t h e  cormla is omitted (some lancpa~es do very well wi tbout  it). 

Original dictionary entry: 

analytical  function qenerator A function generator in which 

the function is a physical law. Also known as natural law 

function generator, natural function generator. 

Data-base entry : ANLYTFNCE~ 

Definition: 
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WNCGENRTR (in - which) FUNCTION P,HYSICAL LAW 

Note also the omisaibn of the glass "Also known as . M 

The styl igad definitionsbare eas i ly  mhderstandable even to 

human readers as t h e  printout or the dictionarv demonstrates. 

The data, base was constructed by selecting the f irst  entry, 

then e n t e r i n g  a l l  the lex ical  items in its definition, subsequent- 

ly enter inq  a l l  the lexical items in t h e  definitions of t h e s e ,  

etc. Words t h a t  were not defined in Zhe o r i g i n a l  d i c t i ona ry  were 

entered and defined hv themselves; they consti tute the b a s i c  

vocabulary. This procedure was continued until everythhff was 

defined,  i.e. u n t i l  all t h e  terms in t h e  coverina se t  were also 

irr the covered set .  Then the next e n t r y  was selected from the 

dictionary, ah8 the above process was repeated. -. 

The dictionary was arranged in the form pf a SLIP l ist,  

~ i n d l e r  et al. (1 971) . Cvery en t ry  (element of the covered set) 

occupies four cells in this list: ( 1 )  enkrv word - (as 

character data ,  usina FORTWN format specif i&B'tIon A10) , ( 2 )  def  - 
i n i t i o n  length (an inteqer) , ( 3 )  type of entry (an integer) , (4 )  

s u b l i s t  nahe. 

Three types of entries were distinguished for programming 

convenience : I 

1 )  code 0 indicates  t h a t  the e n t r y  i k s e l f  is not used in 

any definition i , e ,  i;t occuxs o n l y  in the  covered set  and 

n o t  in the covering set;  

2) c o d a 1  i n a i g a t e s  t h a t  t he  e n t r y  occurs i n  both Sets and 

is not an element of the basic vocabulary; 

3 )  code 2 indicates  that t h e  entry is deiiined by iteelf, 

i . e .  it belongs to t H e  basic vocabulary. 
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The s u b l i s t  t h e  nahe of which is in the f o u r t h  ce l l  fo r  

every en t rv  .,, in thq main l i s t ,  contains the d e f i n i t i o n .   his 

arrangement convenient1,y separates t h e  en t ry  worda from those in 

the definitions. 

A cell  in this second level contains ei ther  a wbnd (in A 1 0  

tormat) , i. e. an element of the coverinq set, or a sublist name. 

The codes f,or fQnctian words (integers) are contkined in t he  

cells in the t h i r d  level,  T h i s  arranaemen-t> is wntrenient for 

bypassinq the func t ion  words ih orocessino vhen they are not 

needed. The aeneral dictionarv entrv and an example thereof are 

illustrated in Figure 1.  

INSERT FIGURE 1 =OUT HEFE 

The f a c t  t h a t  every dic t ionary  e n t r y  ovns a sublist is 

aractical in another respect: useful information about t h e  en t ry  

o m  be collected and deposited in a description l i s t  associated 

vrtth t h e  s u b l i s t ,  Pot example, if it, were desired to evaluate 

the d e f i n i t i o n  component of the lexical valence of each lexi-1 

i tm ,  a proaram could be developed t h a t  counts how manv times a 

paxtkular item occurs in the d e f i n i t i o n  a.f ~ t h e r  items and 

stodes this information in the description list created for t h ~ t  

i tem. Investiaatians of t h f  s nature vill be done buhsequently . 
The t a s k  is to establ i sh  experimentally the reistionship 

between N and vR for fixed values of vS. The Program starts out 
I) 

1)1, - 
with the values of some fixed data p o i n t  obtained in t h e  previous 
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ctu?s, Pindler and Vr 3 1  ( 107U) ,  or one calculate6 far t b e  

e x t e n d ~ P  da ta  haqe The q3 ze of tbc coverlnn wt, 7yR i s then 

d e f + n i t w n s  cf lerrth 1 ,  2 ,  3 ,  I!-, etc.  [ m ~ ~ ~ l J ,  COAF ? nCapC 

that S U C ~  entr~es ere n o t  Aecrned therqelves and occur pot!- J x ,  

the mvcrlncr arc? the covered net ) Pfter t%e P u t s t ~ t u t ~ a r ~  ?re 

made in all deC~njtfene an6 the rorc 's  are countee o u t  of  vh, the 

for  d l  fcerent 84 7e cavere3 * S C ~ S  , 1.  e. vS js levt at A J  f*e re r t  - 
c ~ n s t ~ n t  3e~cI .s~  for eath I .  ( r  e ro t e  t F a t  a ~ u i \ r t l t a t i a ~ l \ ~  

r ore cat7 sFactorv ref ] P e r  ert ccsul? hatre been a$de? t the 

w t h  a l l  t h e  rera lnrncr  defanitinns, and tl-c%e which do n o t  arnear 

m ant defirltlon are to be el~rinaked. ThQs a hawc b a r d  \70uf8 

occur jn t h e  drctionan? nnlxr If it is needed in a P e f ~ n l t l o n ,  

v h l c h  ~ f i  the case in tbp u9lreduced Plctionarv. Thy c. I av, q more 

natural ~romrt ion  between the hasic  \-ores and other.; cou&e be 

restored. Fmvever, Jn t b e  present prel~mmart war), tTe $$d n o t  

7 l s h  to pav the considerahlv b i o h e r  price for  such ref ihement. ) 

T h e  procrram 1s verv com~ler for two basic reasons. F i r s t ,  

the d e f  ~ n i t l o n s  of p a r d s  to he replaced matT themselves contam 

one or more words to be replaced. Tberefcre, as ranfr as 

necessarv zterations of rgplacment have to be carrleA out ibl the 

orocess. Second, tbe huae date hase revresentino the uhole 

dlctlonarv bad to be s@dividea ~ n t o  fxles  onlv one of b r h ~ c h  

can be dea l t  w3 th hy the nronran at a kine. The lp temedlate  

results of one r u n  P%ve to he transferred t a  the subsenuent run ,  

t rrhid remj res some t r M  v vracTramrrJna. A h r j  ef desclrlrstloh of 



57 

tbe multi-fxle Aandlqncr i s  smen rn the AppendJx. 

Figure 2, sununarlees the results fo r  four different l eve ls  of 

the cavered set. Althauqh t h e  procedure followed (leavinn one 

,and then two f r  les out of the nine, and adqustlnq for t h e  h ia s  

intro8ucedl leads to t w a n t l t h t ~ v e  jnaccuracl es, the con~ectures 

llsted 1 n the Jntroduckicm are f u l l y  corroborated. 

. I I C - ~ ~ C I . I ~ D I . L L I ) ~ . I I I C I I I C q l L L o ~ . L o . L . L ~ L o  

INSF-PT FtcURF 2 ABOUT HFPF 

FIYAL CCIETN'J'F 

The data base encoded, some of the  prooram used an& mast 

of a l l ,  &he exper3ence crained in deallno urf tb E4cUonaries and 

thel r character3 stlc varlahles o ~ i  11 be useful  in aktac].lno the 

next set  of prohlms, mhe Latter re3ate to t he  mestion on what 

size vocabularv iff needed to cover a criven number of dictiohary 

entries (without t h e  ubl nultouq cfrcular d e f l  n i t i ons )  . The 

answer should be owen a4 a function of storaqe reoulrements and 

+rocess~nq tjme ao that an optimum solution can be obtained for a 

famllv of appljc8tlons on a mach~ne trf tb a ajven cost  structure. 

Such studv will involve the semantic frdex of the elements 6f t h e  

covered set ,  the  lexical valence O F  tlre elements a* tbe coverxnu 

set, and the frenuencv nf occurrence, of the elements of both sets,  

~p.cKMOWLEr.?cE~mE 

we thanr H. V i i l ,  who co-authored with one of US (N.T-.v.) 

the fzrst phaqe of thls o r ,  o r  mapv 3cleas and stmulaths 

d~scussians. We are also indebted t o  Penauin Rooks fo r  thezr  



curve A 

curve B v = 2300  s 
curve C v = 2480 S 

curve D v = 2877 S 

Varratlon of Maximum Deflnltron Length wzth the S u e  of Coverrng Set 

FIGURE 2 
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permussion to use one o f  their publications as oar data has& 

Chandor, P. (1970). P bictjonaxy of Computers. ~ e n q u i n  Books* 

Hamandmmrth, Fnmland. 

F h d l e r  , N .V. (1Q70). Sonre con'lectures jn computatlonaL 

I~nauistics.  ~ , in (ru~rt i c s ,  No. 64, op. 5-9 .  

*xndSc?r, N."., J.L. P f a l t z  and H.J. Bernsteln ( l e 7 2 ) .  - Four 

Riuh-Level Exkens3 ons of Ft)PTT(A)l IV: SLIP 1 TFFFPp3,PN 

and SYMBOLAbE. Spartan Books: Pevt Yotk, 

Fxndler, M.tr. and H, T911 11 (1 974) . A qtep- tov~ard comnucer 

In the  followinq, we sive a brxef degcrlptjon of the wav 

vultl-frle bandling has been orcranized. 

It was noted before that the  hole djct~bnary could not  he 

f5 t ted  i~ t h e  core maom at one t h e  and, therefore, the data 

base had to be subd~vj-ded jnto Q f ~ 3es to be nrocegsed 

separatplv. There was a need, hawever, far ~ame flaw a+ 

mfornratlon between mas dealin9 with t he  different files.  Tbls 

was arranoed by additional f i les  constructed durlno nrocesslna 

t i n e  as v~ell  as a fecl7 control varrahle values Fejna read fros 

cards at the bealnnlna of runs subseauent te the i4rst one. 



The varjahle KNTPFT i ~ d i c a t e s  the sectran of the Ajctionary 

currentlv under studv, The variable IPCONT 1 s  set to 0 f o r  the 

venr first run for each N value. Thfs tells the proarm to set 
Ir 

up new lists tor Cover& I l i ~ t ,  Coverina L h t ,  and SF-called 

f?ait J nu L i s t .  tn all subseauent runs, its VetSue is 1 t ~ h l  ch 

i n d i c a t e s  that the proarap must brjna these l i s t s  fn from an 

addit~onal, external file. 

The nrcmrar exanfnes tbe c u r r e n t  qeetion of the dlctjonarv, 

entrv v entrrf.  IF t h e  entrv I -  an e l e ~ e n t  o f  the haslc  

vocahttlarr (tvpe 2 ) "  the prooram byaasses it vhen it Peals wxth 

the unxebucea itictxonaxv ( ~ t  +9 hound t o  be nraeessed as r ~ r t  of 

a def j n i t i o n  Later) . Fthertui ae, t h  s type of r ad is h e d l a t e l y  

added to b o t h  the Covered L i s t  ant? t h e  Paverincr Zist (c?ucb ~ m r d  

aluta~rs caverq i tselr)  , since t b ~  O c r f ~ ~ i t l o n ~  in t ih l cb  tbev occur 

may Pave been ~ l ~ r n ~ n a t e d .  

Tf a vrbrcl 3s not  founil fin the Coverad ~ 1 s t ~  It i n  ~ i ~ t  t h ~ r ~  

and the appronrJ ate  counter is 3 ncrenentad. vhen a l l  the t ores 

zn the def lnj  t h n  of t h e  v70rA In csuestxan are nut an t b e  F'ajtJncr 

L l s t ,  vhhtch 1s suhsementlv processed. Thy s 3 s recessart? because 

of the a d o ~ t e a  r r ~ r c ~ r l - e  that  a l l  t covermu tnrds ruqt 

thmselvecr Fe covere?. ( T a b u h t t d  data are  Wan~ncr*ul onlv If 

t b w  condxtlon 4s satlsfjefi,) 

The rracrrar e v e n t u ~ l l v  exmlnes the Pa+tlncr t ~ s t  % w r A  h t r  

tmrrj, If the carrent vmrii I $  alreadlr an the Pnvcre8 Ll=t (jt m a r t  

have recurred earljer in t h e  P i r t m n a r p )  , the nronyam cbrcl.s if 

~t is a190 fin the Cover~ncr L l t q t  ( ~ t  msv n ~ t  he becan~e f t  bas net' 

vet occurred in the Ctef~nq t m n  of anotber I ard)  . If not, ~t %p 

nut there ~ n d  t%e avnrcnr~ate rourtex 1 s  .rtlcrepsed n X 3  I c\rec: or 



the ~ ~ a ~ t i n q  Ilst COFP f r ~ ~  r l ~ f i n r t ~ ~ n s  am1 lnust tFerefore be 

ad fled t o  tbe Cnverjnc q t  . af ter  8 mrP  ha^ keen rsocessdP, i t  

1s deleted frer the f h j t l ~ o  f 7 ~t (but i t 4  p r o c e ~ ~ 1 ~ 0  FaV ~ A V C  

caused net, entries t o  annew nn the y T ~ i t l n r r  f l e t )  . 
T f  the curr~rt  ~~ort? j c: n ~ t  Pn the Covered Tht, f t  rust, of 

course, he nut t he rp .  P m t ,  h h ~ d e r ,  the proor~lr  testp If the 

card, occurs in the sertlon aC the (1J~t ronam q y ~ e n t l y  in core 

mmorv ( i t 9  %nuer~ca1 ~ a l u e ? ~  Fettfleen tFe9e of the f jrst  end 

the last vord of the sectjon) , Tf' the \tor8 IC not there, it* 

processinr 1~ ~ a s t ~ o n e d  and t h e  nevt ~mr? on, t h e  \7altlina 7 1st f s  

exaln~nee! because i t  zs ,yare econo~j ca3 t o  nroceqc. f 7 rrt a l l  tFe PII 

!lords avalrlahle in the dr ct~onaxy sectlan present than t o  r ~ e 4  {n 

other sect~arct o f  tbe dlctwnerv a6 t t e  wrPs dfctatc z t  (meronr 

svfppno I s expens~ve) . 
'?en the hottar of P non-mptv wa?t~na t ~ ~ t  I$ reached, the 

w r d s  r~najn~ncr  there bust be in other srctions of the 

AI ~C~onar l r .  @u~se~uent  d ~ctlanasv ~ e c t 3 c n ~  are k mu~ht  111, t o  

replace the current ope, in a c'w11 c manper wltj 1 a l l  rrocesslnrc 

u ccmnleted. 


