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1 THE I ANCI.IAC.E

1 .1

1 .2 Faceted Data Structure

nuery Evaluation Promnti no

nf n
1967),

The research reported in this naner has been made 
nossible bv a nrant from The Canada Council. The text itsel£ 
has been set up and printed on the IPM AT^/^S system at the 
University of pttawa.

A 
retri eval 
precisely 
much noise, 
means he 
of relevance, 
before conduction the search, 
to then ask its own Questions of the enouirer in order 
elicit more precision in the nuery, this would consititute an 
advance in the artificial intellinence of such svstems. 
Adantinn Turinn's well known criterion for .iudnino whether a 
machine can think (Turinn, 1950), we mioht say that dialonue 
with such a system should convev to the ennuirer the illusion 
that he is conversion with a human librarian.

frenuent problem encountered with information
systems is that the enquirer does not frame his nuerv 
enouah, with the result that the output contains ton 

In terms of a document-retrieval svstem, this 
receives too may documents that are low on the scale 

If the svstem were able to evaluate the nuerv 
conduction the search, if furthermore it were eauinned 

of the enouirer in order tn 
more precision in the nuery, 
in the artificial 
Turinn's well

Tn evaluate the nuerv, the svstem has to know not onlv 
how much information it needs but also what kind -- the latter 
in order to ask questions back. The nurnose of askinn 
questions back is to extract a formulation of the nuerv which 
is more precise or better suited to the indexinn lannuane. 
This is one of the ways in which FIRL has been desinned tn 
'prompt' its users. If in addition we allow the enouirer to 
express himself in a comfortable subset of natural lannuane, 
the system must also be canable of translation the nuerv into 
the retrieval lannuane; conversely the retrieval lannuane must 
be such that it can be translated into. It mav also hannen 
that the nuerv is not imprecise in the mind of the ennuirer, 
but that ambinuities have crept into his linouistic expression 
of it. So the system must be able to detect ambinuities and 
ask questions that promnt the enouirer to resolve them.

The data structure we use is a tvne nf '^aceted 
indexinn'. It differs in several ways from the classic mndel 

anoanathan and his school on the one hand (nanoanathan , 
and from freer facetinn such as PPECTC uses on the other
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are

1 . 3 Svnonvn
two kinds of ambiouity.system

been

narti cu 1 ar 
level 1

a s
I n 

the

v/ b i c h 
An 
a s 
a

The 
where a 
facet. 
(Facet 31: 
(Facet J _ 
the prompting 
descr i bed .

follows that the documents in the system’s data bank 
indexed in the same faceted lanquaoe.

He 
al readv 

and aive a

of a
Fnr

it in the
more than one mean inn 

under the same facet.
enters FORMAL mean

n i n q s

translation1
Tn such cases 

what has

enouirer is stuck tryino 
propose to offer 
be able to call 
to be anpronriate

1 milti ple choice' 
ornmntinn is similar to the HELP 
system. )

The other 
homoaraph would be 
example, does an

kind is where 
a npropri ate 
enquirer who

of the facets, 
study of the the 
which in the present 
itself. Tor example one finds 
'computational linouistics' or 
these the head term refers to some kind of ___ _____
1i nnu i st performs ; the qualifier adds the neneral 
met hodoTogy. 

an

(Austin S Butcher, 1 969 ). Syntactically there is a fixed 
number of facets (at present 17) and a fixed order. Anv number 
of descriptors mav be nlaced in a facet; but the svstem 
requires the enquirer to enter at least one descriptor in each, 
even if it is only "n/a" like on a tax form. That is how it 
decides whether it has enouoh information to proceed.

If the 
promotion question, we 
promotion. He will 
system already knows 
question,

the system can 
neneral annroach or 

If none in particular, 
For other facets we have used a semantics 

certain eoistemoloqy of the discinline.
use is o i v e n 

naner to n i v e

to answer a 
a 'second level' of 
list of terms that the 

to the facet in 
response. (This kind of 

command in the tpm cjatos

If the query is inadequate, the svstem noses nrornntinn 
questions that are based in the first instance on the semantics 

the facets. These semantics are worked nut bv linnuistic 
scientific terminolony of the discipline, 

experiment is limited to linnuistics 
many compound terms such 

'historical nhonolooy'.
analysis that

performs; the qualifier adds the neneral approach or 
__________2 There we have the semantics of two of the facets. 
If an enquirer asks only for PHENOLOGY, the system can now ask 
an appropriate question such as, "What neneral annroach 
methodology in PHENOLOGY interests vou? 
answer : n/a . " 
assumes a certain eoistemoloqy 
explanatory list of the facets currently in 
Appendix 1, but there is not space in this 
justification of them (Hartmann & Stork,

reconnizes two kinds of ambiouity. nne is 
term could be placed anpronria telv under more that one 
For instance, does TRANSLATION moan 'translated texts' 

Linnuistic objects), or the 'act of
21: Action by or affecti no the sneaker)?

‘ i questTon will be similar to
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(i)
or
or both.

al b ... Facet ic
, a 1 - a 2 b^ d

not 
synonyms. inventory 

(Fnskett, 1^72) 
termi nolon v

19^). 
wh i c h

mom 
a nd 

but may 
won 1 d

dictionary 
with 

is

a s 
en .

a term belonoinn to a rinn with 
facet number

(ii) a term annearinn as an element in 
rinn

(2) 
a

u sane (Lynns, 
In either case it would fit in Facet 13: School or 

____ Here disambinuation depends on the dictionary structure 
in the system.

For the time beinn construction 
translation dictionary is entirely manual, 
of the documents.
later stane of the nrodect.

...Facet i
now ask a nromntino 
or rather in the 

" b " , the svstem w i 1 1 
and not a2 , d, nor e.

Bloomfiel dian sense or in the 1onico-mathematical 
1968)? In either case it 
model.

of the svnnnvm-cum- 
as is the i n d e x i n o 

Automation of these operations may comp in a

Assum inn two rinos 
(1 ) Facet i

Facet i-- a2--- d--- e
and a ouerv containinn a_, the system can 
nuestion: "Do you mean £ in the sense of b 
sense of d?" If the enouirer answers, 
obviously use al, h and c in the search, 
(The answer, "Both b and d" is also valid.)

The dictionary not only has to cone with ambinuities, 
also with synonyms. ^iven that our inventory nf 

descriptors is compiled by ’literary warrant’ 
and likewise that the enouirer can use the terminoloov of 

lannuanes (the svstem is bilingual), a wi'’e variety of 
and translations can be exnected. The internal 

so that
V 

all the other terms in it. A reouired element in each rin" 
is the number(s) of the facet(s) in which it can be useH. Tn 
this system, therefore, ambinuitv can be defined operationally 
as

natural
synonyms and translations can be exnected. The 
structure of each dictionary entry is basically a rinn, 
any one term in the rinn points either directlv or transitivel 
to all the other terms in it. A reouired element in each rin 

useH.

more than one

Svnonvm rinos were used in DFAChn (Thomson, 19rM. A 
rinn represents relationships between its elements which are 
symmetrical and transitive, because whatever element one starts 
at and whichever way one noes round the rino one always reaches 
every other element. Such power   a rinn is more ’powerful’ 
than a list, for example   may sometimes be more than is 
desired. For instance one may want to orient the relationshin 
in the direction nenera1 to specific, but disallow the inverse. 
If a ouery contains PRONOUN one ma v wish it to cover a 
precise partial synonym such as D J s.il’NCT I v r pnonnijM 
translations of the latter, en. pno*lnP ojcjouctIr; 
iudne that to no in the opposite direction op/pp to P 
introduce too much noise. Pe have therefore extended the rinn

more than one
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tangents. The ■’listcase

> < D P

P'

P

'two-way'

1 .4 I m n 1 Rations

the semantics

X/y .Facet Y,

Facet

Operators on Descriptors1 .5

Fl(dl), F2 (d2 )... Ft! (dn )
n o v/ have

V 
9

nod el by the addition of centripetal 
cited can be represented:

Another 
certain

,i a r o o n 
a s

adds
to

nf
exnresslv
1 i n o u i s t i c s ,
a u toma t i ca 1 1 v

ARTICULATION 
prompt i no.

the query contains PHONETIC* in Facet 11 
and 
an v

tangential
synnnvrv;

the insertion 
the

v’e refer 
relationship, 
whereas DP and PD are

”e

nn economy provided by 
implications of the oeneral form:

Thus ,DESCPTPTIVF
In computer list inns 
‘implied1 descriptors

As already mentioned, 
to a document under each 
dimension to faceted 
u n i 1 i n e a r .

Term a in Facet X implies Term b in
Thereupon, 

for all Terms i where a implies i in a Synonym pin" in Facet v 
£ for all Terris j where b implies j in a Synonvm Pino in Facet 

i implies .i

is the use nf

tvpe of implication which we use is 
descriptors automatically unless the analyst 

countermands them. Thus, in the spirit of modern 
SYNCHpnt’lC and DESCPTPTIVF are inserted 
in Facet 12: Mode. In computer listinns or the

document bank (see Annendix 2j These 'implied1 descriptors are 
represented by the symbol .

Ry these means, if 
(Linguistic analysis) , the system can assume PRONl'NC IATIPF> 

in Facet 21 (Sneakers' performance) without

several descriptors mav be attached 
facet. This straight away adds a 

to faceted indexinn, which has tended to be
Instead of an array

in our own .i argon to the 
that of p in the diagram, as 'one-wav' 

synonyms of each other.
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FN(dl, d2,...dn)

a i s 
indexers:

Fl (dl , d2,. ..dn) 
F2(dl, d2,.. .dn)

tn 
and 

a 11 h o u o h 
the

or on - 
discusses

sat isractnrv 
a n a 1 y s t

d i r e c 11 v

The effect
Apnendix 2.

Another kind of distinction concerns the Henrep to which 
descriptor is applicable. Indeed this is a nemetual 

headache for indexers: they must constantly decide v’hether a 
mention of a tonic in a text is a significant mention worth 
indexinn. f device frequently used Tn bonks is to print 
important references in bold-^ace tyne and less important ones 
in linht face. Hur analysts mark the distinction bv nlacino 
the descriptor in round parentheses if they are in doubt about 
its importance for the document beino indexed, V’e dub such a 
descriptor a ‘maroinal1.

These operators can be compounded ( on [ , nn + 
. Thus ([^-TRANSFORMATIONAL] ) means that the document 
transformational orammar favourably but only briefly and in 
o a s s i n o .

can be seen in the sample entries nrinter’ as 
It takes a computer to manipulate such an array.

parentheses
TPANSFopmatJOual 

document 
means that

to 
describe

and those that describe or 
l.oohi no at 

that there are two 
Chomsky's own 

book on Chomskv is 
own work on the 

o* ten 
a 

The

this may still not be enouoh 
description. It does nnt allow 
distinction between documents that 
phenomenon or describe a method, 
criticise other people's work on the same subject, 
the literature this way, we mioht sav 
levels: description and metadescrintion. 
analysis of lanouane is description; Lvnns' 
metadescription --  as indeed is Chomskv's
'Cartesian' orammarians. Of course a sinnle document 
contains a mixture of both levels; so that the analyst needs 
notation which can be applied to individual descriptors, 
notation we use for this purpose is square parentheses around 
the 'metadescriptors'. The descriptor TRANSFnp^AT InMAL in 
Facet 13 means therefore that the author of the document uses 
trans formational models; [TRANSFORMATIONAL] means that he 
discusses their use by himself or by others.

Pur experience so far at indexinn leads us to think that 
may still not be enouoh for satisfactory document 

does nnt allow the analyst to make thn 
between documents that directly describe a 

or

further refinements we provide are the operator '+' 
put before a metadescriotor if the discussion is favorable, 
conversely a sinn if the criticism is adverse,
these operators cannot but add to the descriptive power of 
indexinn lanouane, we are still in the dark as to whether thov 
will add to users' satisfaction with the retrievals.
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1 . 6 stri bated relatives

the

2 ponrPA/’Pr

2.1 Svstem Organization

3

on

2.2 ^ata innut

tn

I a n q u a n e & Ilardware2.3

ann
have

a s 
the

A n n p n d i x 
a s presented

The lannuaqe heinn used is PL/1 , 
Mthouoh rather slow for realistic retrieval 
the lannuanes available to us, 
to the assembler lannuaqe. 
is 
power 
operation 
TSS (Time

files 
on a

The document bank is beino entered via 
is an on-line svstem fnr text entry and editinc. 
n f Ottawa's 
project. Our 
endeavoured 
nos s i ble, by 
operator line

relatives 
artificially

concents 
by 
bv 
we provide

m i n h t 
F a c e t n

’) i stri buted 
but are

(Foskett, 
facets. To 

indices.
by ENGLISH

and 1066-1400AA]/]

related 
mec ha n i sm 
di fferent 
reference 
expressed 
( L a n n u a o e ) 
where °41 / I ‘binds’ the 
descriptor in Facet 41.

Tnp ATr/pc:, which 
ho i'n i ver s i t v 

ATS contains useful commands added hy the oi'TriC” 
rormat can be seen in Appendix 2. “e 
to rake the input routine as interactive 
nre-stockinn a ’form' which is 
by line for him to fill un.

the centre of our implementation of FTnL 
storaqe and 3 oackanes 
and printi no. The 

durinn execution they are loaded 
This part of the system is almost readv. 
user-interface modules 
Summer. 
for us to 
already 
later.

are A Filo*; 
for data manipulation, 

are stored on tane, but 
direct-access device. 
It leaves us with the 

to be worked on durinn the comipn 
Unfortunately there is not enounh snace in this nanor 
no into details, but some extra documentation is 

available on request and a full renort will bp issued

At 
for data 
r e t r i e v a 1

which are closolv 
the i n d e x i n n 
ass ionment to 

cross- 
be 
*1 r i o d ) , 

HVst

( excent for 2.2). 
times, it is, o f 

the closest hioh-level lannuane 
It must be borne in mind that this 

an experimental project: the aim is to develop and test the 
of the system - speed is secondary for the moment. The

system beinn used for the time heinn is TPM Trn/65 
rharinn Svstems) on an TP- 3GO/C5 of the National 

Research Council of Canada, with some preliminary batch test inn

are
scattered

1972), in our case
overcome this scatterinn
For instance Middle Fnolish
as the first descriptor in

in Facet 4A (Historical
descriptor 1066-1400 to the
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APnE*'DIX 1
FTnL FACETS

1 1 . Field of linnuistic analysis, PHONETICS,ex.
12.

13. school method, TPANSFORmat ,or ex.

14. SOCIOL^FY, CUpPICH|J'^ex.

21 . 1 i n n u i s t i c nerformance, ex.

22. hut not nart n-f their

a n 1 v z e d31 . a s

specific lannuane,'ll . nr ex .

1 annuo 11,‘niveau d o42. ex.

C.amt.renional or social, nuFBECOTC ,Dialect,43. ex.
]066-1400.cnnTETPOPAPY,Historical period,44. ex.

JOURNAL AnTICLE.51 . Document tvne, ex.
P0^TrnAD”ATF.of intended readershin,Level52. ex.

RUSSIANLannuane of53. ex.
Author‘s‘ 54. surname.
Year of publication.55.
‘’umber of nanes.56.

Attributes 
performance ,

‘Mode’, 
of 11 ,

affect inn 
PHASIC.

Interface with other disciplines, 
STUDIES.

Model , 
VISUAL.

of 
ex .

n u b 1 i c a t i o n ,

J Mpn_ rpnnnr a »’

Aijnyo-

RTL r’CUAI TC»-

French 
LITERARY.

sneakers 
CHILD, A

Lannuane aroun 
PIDOTN ENGLISH.

Lannuane objects , 
by 1i nnu i sts , ex .

neni ster (the 
CONVERSATIONAL,

i.e. elements of the lannuane 
pnnNOU*’, TnANSFOPNATInN .

Elements of speakers'
ARTICULATION, SPELLING ERROR.

ie. neneral approach: often expressed as an enithet 
ex. COMPUTATIONAL, HISTORICAL.
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APPENDIX ?.

EXAMPLES FROM C^DPUTEP-STPRED DOC’F'FMT PAMK

17-22

21: motivation. interest.

[211/2 compound]

(Melanesian Pidgin) ,

INSERT TWO-WAY SYNONYMS:

42:
43:
44 :
51 :
52:
53:
54 :
55:
56:

article 
postgraduate 
English 
Lewis 
1971 
n

the infant school’,
*

12:
13:
14:
21 :

'Listening to language 
(4)1^71, 2

English 
immigrant 

. 43: England 

. 4 4: = 

. 51: article 

. 52: postgraduate 

. 53: English 

. 54: Derrick 

. 55: 

. 56: 

. ?$ 
$$ * 
11 : pediolinguistics, naediolinguistics.

1971
5

* INSERT ONE-WAY SYNONYMS;
INSERT TWO-WAY SYNONYMS:

’Problems of bilingualism 
"Kivung", 4(1^71) , 1, 21-29 

INSERT DESCRIPTORS: 11: = , bilingualism 
= , [didactic], contrastive 
[socio-cultural]/ [011/2 coordinate]/ 
(economics), (psychology) 
speaking, literacy/ motivation 
n/a 
n/a 
(French) , English/ vernacular, 

lingua franca 
hone, school, (rural), (urban) 
(Canada) , Fanua, Hew Guinea, (Ouebec)

*
13: coordinate, coordinate bilingualism.
13: compound, compound bilingualism.
42: rural, country. 42: urban, town.

$ $
* INSERT IDENTIFICATION: Lewis D, 
in Fapua and Hew Guinea’, 
5? * 
. 12: 
. 13: 
. 14: 
. 21 : 
. 22: 
. 31 : 
. 41:

$$
* INSERT IDENTIFICATION: Derric J, 

n the infant school’, "English for Immigrants", 
$ * INSERT DESCRIPTORS: 11: =, pediolinguistics

=, [didactic], exnerimental
[♦informal], pattern drill
(sociology)
second language learning, interest

2 2: n/a
31- conversation
41 :
4 2:


