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'In general, probiémé are solvable along a continuum of ab-
straction. There is, at any given point in the developin'ent. of
the solution, a most efficient or optinmm' strategy.

In information retrieval systems the ultimate solution is
obtained at a more specific rather than a.t’ a moro abstract level,
The question negotiation process is niewed as an efficient pro-
liminary strategy which enablés an information seeker to obtain
his information goal with the least amount of overall effort,

In orqeer' for a problem solution procedure to remain efficient
a means for_ predicting when to’ change strategies must be provided.
In the particuiar examplé of question negotiation, this prediction
1s based on the rate at which the definition of the user's need
develops, |

An on-line computer program called GRINS is described which
implements the information speclalist.'s role in the negotlatlng of
a user's need, This progra.m comunlcates with the user in his
natural conversational idiom. When the negotiation is judged by
GRINS to be as well developed as it is likely to get, a search is
made of the available documents, This s’earoh producés an ordered
list of the sixty-three best documents whlch come close to the

‘- user's expressed need,

The' structure of the program is modular so that improveménts(_\' ‘

may be easily made. Some such improvements are suggested.




T s I. 'li'ze Negotiatidn |

N B When a researcher has an informatlon need he has the problems of
deﬁning his need and of 1oca.t1ng 1nfomatlon sources which are able to
satisfy the need. These problems requigre a strategy for their solutlon.
| Problem solutions can, in general be obtained at multlple levels

- along a continuum of abstraction, One may find solutions from the..
‘specific to the ge)neralv. | o |

o Each such solution is obtained on the basis of a strategy whieh is |

| sharacterized by the tools and techniques available at the particular

level, The lower levels tend to have behavioi'i‘stic or pragmatic tech-

samples found at the 1ower levels,
o The formation of a plan, followed by its execution, is an example

of a milti-level approach, In effect there are two solutlons. The plan

task using symbolie techniques before the plan is actually employed.
The work at the abstract level has as its ehief advantage temporal and
spatial mobility at low cost, The abstract solution is relatively un-
encumbered by physical restrictions of time and space, There is the
constant risk at the abstract level of error, The symbols may prove
- to be 1nappropriateo The resultant solution of the abstract problem
is therefore an 'est:'i.mate of solutions to be obtained at the lower levels, -
For a given researcher with a given set of capabllltles at his
. disposal there is an optimum stra.tegy' for each aspect Qf whatever pro-
blem lies before hin, Optlmum here means that a.dequa.te results are

obtained for the 1east expense (time, money or intellectual)., The
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once optimum strategy will reach a point where it cannot’ offer much more ,

where it become§ expensive, and where some other strategy rises to the

position of being the optimum (if only by default).

How can an existing strategy be analyzed for its apprcpriateness? |

~ Every strategy has its rate of return on increment of inveistment. If

the investment increment is constant for a given strategy, the best ab- |

 ~ solut.e measure of the quality of the stmteg;f is its rate of return,

When this rate of return drops to some minimum level we may define this

- point as an operational limit of the effectiveness of the strategy. Of

course this does not tell us if any alternétive strategies are as good
or better than the existing strategy., A dilemma results because we will
not really know which strategy is best until we try each such alternative
strategy. The dilemma is resolved (or at least smoothed over) by re-
treating to a meta-strategy with the problem of strategy selection. The
solution obtained from the meta-strategy is a prediction (presumably
based on prior experience) of which néw strategy to adopt.

Information retrieval processes in a library system may be viewed

as a form of the probiem solution process with multiple strategies -~
existing along a continuum of specificity,

The retrieval of information requires the selection of search

strategies which operate along this continuum. .The actual material that

contains the needed information will be specific, whereas the title, ab-

stract, indices, and other referential means are more abstract., Beyond

these are the even less specific reference services which rely on the

 highly abstraCt' techniques of huma.n discourse.

‘When a user approaches an information retrieval éystem he imst

L

. ‘:’%'}# . . .




. travel from the more abstraét level's? to the specific levels if he is' to -
| utilize the system, The system includes the means of locating the most
appropriate matefia.ls and :’Lf a user attempts to go directly to a specific |

material, he is attempting to bypass the system. As has been po:l.nted out

prev:.ously (1,2 ), a user will often approach the reference disk in a |
library with too speecific a request for his information needs, This re-
quest must be negotiated to a higher level so that the reference librar-

ian can present to the user the best compromise between what the user

‘needs and what the library has to offer, o~
The user's information need, however ill-defined, first must be at
least crudely defined within the user's space of ideas., This space is

,31mply a convenient way of characteriz:mg the user's private system of

coherent (to himself) thought. In order to make a definition within
this space it is necessary to get a "fix" within the space as a navi-

- gator does, While the navigator may use whatever stars and 1lighthouses

that may happen to be available » he will prefer to use those that are
orthogonal with respeect to one another, Likewise, in order to define
the location of an idea within a space of ideas it is desirable to
utilize orthogonal coordinates for the purpose. The coordinates here
may be thought of "as' the residuéls of past experience which have been
reduced to symbolic representations of those experiences, By means of
this ‘cross-referencing the ambiguity may be reduced,

., ' The goal of a question negotiation process is to reééh a.n adequate

definition of the need, first with respect to the usert's spa,ce of ideas

[ - and then with respect to the informatlon retrieval system's "spa.ce of
- ideas", The retrleval system's "space of ideas" may be represented by

the system's means of index'mg.




Tt is desirable to make these two steps in as efficient a manner as

pbssible inorder that the reference sérviée will not bécome too costly
to the user. ﬁ | |

B The efficiency of the fif;t stép is largely a function of the skill
of the reference librarian'aswa question negotiator. Not only must the

user be set at ease, he must also be stimulated along those lines that -

will lead to éAsatisfactony definition of his need.

By a skillful selection of negotiation strategies at the conversa-

tional level, the reference librarian attempts to elicit from the user

- sufficient information to get a satisfactory picture of his need. In

v«th:is role the librarian acts as the navigator attempting to establish
orthogonal bearings which) are transformable onto the librarian's chart
(index system). The measures that the librarian obtains will not be
rveliable until they produce internally consistant i'esults. The librarian
will attempt to develop as many independent 1ines of approach as are
necessary to obtain such consistency. The user may be asked what he
needs the information for, how certain aspects of his question are re-
lated, and so forth,

The transformation of the defined néed into the retrieval syétem's
s?acé is essentially a problem of interpretation. The user's expression‘ |

of his need may not be adequately understood by the librarian (acting as

" apart of the information system), The commnication chanmel may be

faulty either due to noise or to a disparity of idioms between the user

and th_e librarian., If the idioms have an insufficient common'basis the

¢onversation mst be conducted at a more general inguistic level which
is_common to both user and librarian and/or the services of an inter-
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nediany translator must be used, In brief 1f the user's professional

jargon is beyond the understandlng of the 1ibrar1an s somebody will have

- to explain 1t to him,

| Given that the librarianis able—tounderstandthe'user's question,
it is additionally neeessary that the‘question be defined with respect
to the information retrieval syStem.
The two deflnltions of the user's need (hislown a;d the system's)
do not have»to be made 1ndependently Assuming that the user approaches

the retrieval system with an insufficiently defined need, both defini-

tions may be derlved by the same interactive process. In this way the

system can help the user by concentratlng on those coordinates which

©

are represented in both ‘spaces (or nearly so).

The iteratlve process of defining the user's need should be per-
missive, The 11brar1an should not attempt to fbrce the user to make or
reject any definition. This holds even for definitions previousiy sug;
gested by the user, Any'such attempts may thwart the free flow of ideas
dZomnng from the user and hence restrict the development of the most
satlsfactory deflnltlon to the user, The user should be permltted to
express a change of mind such that he can steer the librarian towards

his need, Thls change may be a shift in subJect area, in emphasis, or

in - scope, This is to say that the negotlatlon is not V1ewed here as a

Rether, the process is seen as the 1dent1frcatlon and development of
relevant dimensions of thought w1thout regard to any hierarchical%
structure. Figure 1. dllustrates; in a two dimensional space, the
changing scope and locus of‘a user?s;hypothetical exPresSion of his |

need as ‘the negotiation develops.
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search strategy.

Alternatively, the movement of the user's interest as mapped onto a

| hypothetlcal three term coordlnate index space is illustrated in Figure 2,

Notlce that towa,rd the end of the negotiation the ‘user's expressed need

tends to settle in one nelghborhood and as a result, the dlstance that the

user's expressed need shlfts on each successive mteractlon grows shorter,

A negotlatlon 1s considered useful until it reaches a point of

development where further effort becomes uneconomlcal That is, the

<

negotiation is continued untll little more definition of, or cha.nge in

the user's need is anticipated,

-~ '

/s ‘“
The rate of change in the definition of the user's need may be used

to determine when the conversatlonal strategy should be replaced by t,he

' In this manner we have a formal means of conducting a

(near) optimum negotiation of the user's information need,

SPUNE BRI
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II; 'AImplementati_qr_x_' S - | | - o .

In order to implement systemeticaii&the interpretation of the
negotiation of a user's-neéd as set forth in the first chept'er oi" this
t.hesis s severa,l 'requirements should be considered | -

Since the implementation is done by means of a mechanical device, -
certain restrictions are imposed on the dialogue that takes place be-
tween the user and the device, Comunlcation will be restricted in both
directions to forms that are machine generable and machine ana,lyzable.
This means that extra-linguistic forms of communication such as facial
expression, tone of voice, and the like are not utilized, - It would be
convenient to imagine a user and e, remotely situated reference librarian
whose only means of communication are teletype machines. This restriction
alone imposes a bﬁrden on the user, who must use a secondary conmnmicat‘ion
modality in order to commnicate, The user may be a poor spellerﬁor
typist or-both, | o .

The pace of the dialogue must be necessarily a bit slower than a

vocal dialogue because of the physical (not to mention the human) limita-

tions on speed of chara.cter transmission, Furthermore, each party mist

wait. his turn, as mterruptions are not generally permitted

means that it ‘mst become more useful than competing, Preexisting pro-‘-i

ﬁ _ .
cedures. Its yield on user investment of t.ime s effort, and money must

be more favorable than other means.
- In order to accomplish this the user must be met, as far a.s poss:.ble, |

on his own terms. If it were possible to "réag" the user's mind by some
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advanced EEG or- other technique, then this would be desirable since it

would reduce the user's commnication effort, however, for the present

‘at least he is required to type out his responses, o

| It is necessary to place the user at ease in his conmmnication with

the reference libfarian. The user is not to\\\be distracted from his ef- |
forts in defining this infonnation need, The confusion of a novice
entering a system is espec:.ally dangerous here. A heavy usage of special
formats and/or codes is to be avoided for this reason, A

In brief, the user is to be permitted to use his nornlal conversa-

tional idiom., The requirements of the Queen's English (whatever they

are) are considered to be too restrictive for these purposes.
| A means for analyz:mg user responses must therefore be provided
which will be quick, make few errors » and which has great tolerance of
typographical and spelling errors and of grammatical ‘variations.

The means by which the system provides feedback and stimulation to
the user must be sufficiently flexible to allow for a wide variety of

outputs. The general pattern of these outputs should at least appear

to be relevant to the particular negotiation in progress.

. —_

- Without the appearance of interest from the system, the user may e

(.a: quickl,y feel as though he is talking to himself alone (which is really.

 what he is do:mg) Without the sense of an audience, the user may lose
interest in his own talk and attempt to end the negotiation process pre-
maturely, '

In addition to the conversational capabilities a data base is

necessary if a negotiation of the user's need is to be meaningful. ~ This

data base must be representable in an n-dimensional coordinate ~Space so

that the user's expressed need may be mapped into it.




A coord:.nate indexed collectlon of about twenty—six hundred documents
is mamtained at the Center for the Informatlon Scmnces (3). The docu-
ments are indexed with terms from a list of about 460 items,

‘ Serial aﬁd inverted file‘s are preSently maintained for experimental
~and reference purposes. A computer search of these files is presently
‘implemented by means of a formal search command which may 1nclude up- to
four numbers (represent:mg index terms) whlch are combmed mth the logic
operators "and", "not" and "or,

The formality of the presént procedure is awkward fof ‘a potential
- user because: 1) he may not be able to frame adequately his need in the
precise formaiity réquired by the system; 2) he may not be sufficiently
familjar with the index terms used to index the collectlon, 3) his need
may require more than four terms with dlfferlng degrees of emphasis on
different terms; and 4) he may not have an a priori feel for the contents
of the collection itself. -

An interface is therefore desirable for this collection whereby a
user can interact with the system on his own terms, | Thus an implementa-

- tion of a means to negotiate the user!s need would serve the purposes of

‘both the C I S collection and this thesis,

%,
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A computer program has been d,evelaped'}t in order to provide a dyna.nrlc N
basis with which: 1) to similate the role of the reference librarian in
negotiating a user's information need; 2) for patterning more efficient |

negotiation strategies; and 3) to, act as a workmg interface to the

expemmental reference retrieval system of the Center for the Information |
Sciences at Lehigh Un:.versﬂy%*- ﬂ
This program, called GRINS 67 (for General Retrieval-Inquiry
Negotlatlon Structure, 1967), is written mainly in FORTRAN 1T, w:Lth
some details written in VFAP, (Valley Forge Assembly Program)., GRINS
was tailored specifically for on-line access using a teletype console
-and the computing facilities available at the Lehigh University Computing
Center Which include an 8K core mémory GE-225 computer w:lth four magnetiec
tape handlers, a disc storage unit and a Data.net-—lS data transmission |
controller (for remote access to the computer), as well as other peri-
pheral input-output equipment. Copies of the C I S system serial (docu-
.m'ent.) and infrerted (index term) files are maintained as a permanent store
on disc. In addition a 'publie' area is available for temporary storage
on disc,. | - | N l
Because the core memory in‘this installation is severely limited R

the program was written as a series of ten links, chained together on

magnetic tape. The links, which are expandable to a total of 63, are

3*
Program llstlngs are too lengthy for mclus:mn in this report

They will be available from the author's files for a period of five
years ¢« '

R.eferred to as the "C I S System",




| 11nk is des:.gnated by the llnk currently in core memory. The ten links

’ . ' : . : AN
1. oA ’ . o ) L

‘modularized into functional units as shown in Figire 3. This modular-

‘I‘he‘ chaining pr*gﬁeedure is such that any link can be replaced in core
by any other 11nk The eommon datﬁ area:is left unaffected 80 that data

stored by one link may be used by the follow:.ng links, The following

used in GRINS are briefly summarized in Flgure b

These links may also be Conveniently grouped as follows:

Conversation Asker

Listen
Check

Connectivity - Asocat

ﬁecisi on Search
| Dump

Housekeeping Init
Found
Termin
Now

In addition to the permanent dise files mentioned a.bove, several
other files are used specifically by GRINS and are transferred from
magnet:Lc tape to the dise by Imt at the start of the progra.m.

These flles mclude a llst of referent terms a list of basie re-

sponses that GRINS can ma.ke a user informatlon file and g control vector. ~

Each of these files are explained in more detall below.

Several users may wish to use GRINS at the same time, While one

user is negotla,tlng his request another may be scanning some materials

- Previously suggested to him by the system,

With GRINS the interaction process need not be restricted to a
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‘Chain
Link

Mmemonic

Init

Asker

Listen

Check

Asocat

Search

6

Dump
Termin

Now

)Fou’)ﬁ‘d

 Function
- Loads GRINS files from tape to disec
- Identifies user e

Determine conversational mode
Print GRINS! sentences

Analyze user's response \

Check analysis of response
Control course of conversation

Combine results of this and |
Previous responses .
Test conversation for stationarity

Form weighted-rank ordered 1list of
documents

'Pres_ent some document titles to user

Say goodby, prepare for next user
or terminate program

Special link for modifying control

vector —

. Extention of Init for previous

users .

Figire 4. Functions of GRINS links

1,EXIT

any link
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. ST -smgle conversatlon. A user may return as many times as he wishes, to o
continue his searching, Features of hlS previous conversatlons can be -

saved for him in a user file set aside for the purpose.

A. Init Link
The Init link is always the f:Lrst l_mk to be called :m GRINS -The -

current date is typed out on the teletype to document the conversatlon,
fol_lowed by a greet:mg and a request for the user's name, If this is
the start of the program, the files mentioned above will be transferred
from magnetlc tape to dise, amd a notice that this is happen'ing is pre-
sented to the user,

Regardless of whether this is the first or a later call to Init,

the user's last name is checked against a user list of up to thirty-two
names. If the name appears on this list the Found link is immediately
called to replace Init,

If the name is not located, the user will be told that his name is
not fam111ar. He is then asked if he has used the system before, If
the user answers "yes" s his name is rechecked. If the name is still

 unfamiliar to the systexu the 'user is asked:

WHAT DO YOU WANT, MR, ?

The same title is used for all user!s 'because of the lack of any
simple method of inferring the user' S sex, marltal status or professlonal

tltleo

The Listen link is then called so that GRINS can receive the user's

-first conversa,tlonal response,

The 1dentiflcatlon procedure used here is 'embrycnic a.nd is currently -

justifled only on the bas:Ls that the use of an 1ndividual's name tends




to add a personal touch to hlS relatlonshlp with the system.

At some 1ater date a brief set of operating mstructlons may be in-
cluded here for those who may require it, 1In addlt10n9 the ldentlflcatlon
procedure can be elaborated upon if necessary for security purposes,

At the present time if two users have the same last name, one or both
of them must adopt a pseudonym if they are to be dlstlngulshed. This is

partlcularly pertinent if a user wishes to p1ck up- his interact.lon where

he left off at some previous time,

B. Found Link

The Found link is called only where a user has been recognized by
the system. Gurrently, this 1link is largely a dummy, However some of
the terms that the user has made use of on previous occasions are loaded

into a pushdown list for use by the Asker link. - This link was formed to

hich could be added at

i
'\
Y

anticipate possible current awareness procedures W,

a later date,

In addition to including terms in the pushdown list, the Found link

types the following message to the user:

ITS NICE TO HAVE YOU BACK AGAIN MR. e

L SR

WHAT DO YOU WANT THIS TIME? T

The Listin link is then called to replace this link,

-Cf Listen Link

In order to hold a dlalogue w:Lth the user in his natural language,
it is necessary to be able to understand the user!s responses in some
meaningful way., This requires that some analytic procedure be employed

Several approaches are avallable for this purpose.' Those considered

H ) P [
H ; A
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X5

!

Logr e e b ey
s



P . o o e v Kt o R B R LA S o CRSTY e R P T SN P it S A B W L S g S AU e o .‘__f‘q,,ﬁ:;,m;;,,w,‘, PR
. ° . . - . . B o . L ~
4

_ P —— ; ,. ..._lgr:':;:;j - ,
for GRINS were syntactic analyzers, statistical t.echniques, and word lock-
up procedures. -

IR The syntactic approach was rejected because of the complexity (if not
the impossibility) of the task of designlng an analyzer that is small
enough to fit the available computer and at the same time rapid enough to
-analyze user responses within a few seconds. F‘urthermore, there was little ;

~ guaranty that the user will in faet be formally grammatical in his con- |
‘versational idiom, It was not considered desirable to impose such con-
straints on a user when we msh to make him at ease.
A simple word lookup procedure of matching term stems against words
in the user response would be inadequate in the Present application, be-
‘A _ cause many terms used in the C I S index have common stems and/or are
actually phrases for example:
. | information
| | information seeklng
information sciences :
The Center for the Information Seiences {
i These are four separate index terms used in the C I S system, , Also,
there are many variations possible for some terms such as:
Assoclatlon for Computing Machlnery
Assn, for Comput., Mach,
A, C, M,
ACM
ACM
In addition some terms 3y appear with inverted orders:
| information seeking
i _' o - seeking for information ’
Ay attempt to include so many variations in a list would be ex-
pensive in both file space and in time required to lookup each tern, . A
lookup 'stop list' was excluded for many of these same reasons,
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4A statlsticaljprocedure;was considered in.which the relative.ﬁre- |
qﬁeney of alphebetie:monograms appearing in index terms divided by the
relative frequeney of these same terms in the generel Engllsh language
| was used as a basis for separating index terms from.non-index terms.
This procedure proved to be quite rapid and conservative of.memory'space .
~and was able to achieve a 69% Separation of the terms. This, however, v
was not operationally sa actory (h-) The use of digrams or trigrams
would, perhaps, raise the degree of separation to a high enough level but
many of the problems of the simple lookup procedure would still prevail,

‘The compromise solution which has been adopted is a modified lookup

The heart of this lookup'procedure is a file of referent items
(Figure 5) which correspond to index terms used in the C T § systen,
These referent items consist of key alphabetic characters of the index
terms arranged in order, and, where the characters are not consecutlve,
an appropriate 'operator' is placed between them., For example, A+MATA#
is the referent item for AutoMATA.

Any word that starts with the character "A" and which is later fol-
lowed by the character sequeneef@MﬂTA" before a space is réached will be
interpreted as "AUTOMATA",

| Likewise LAT,CL#, which is the referent item for "LATent CLass
analy31s", will 1nterpret any consecutive pair of user words that start
with the characters "LAT" apng "CL» respectivelJ as "LATENT CIASS ANALYSIS",
~Another operator occurs in the example LIB*CONGR#, in which any

sequence of words of which the first worg Starts with the characters
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50100
213400
50600
50900
51100

. 51400

51600
51800
51970

52100

52600
52700
53000
53200
3600
b380Y
Y4300
Y4530
%5100
55120

-2

55500

ha/NQ
bnlng
5n300

506060

56900
57¢n0
576400
D7¢00
57700
57885
SE100
5405

-2
58800
29100
59400
59500
59700
60000

27500 .

60600
60900
61100

-2
61400
61700
62000
62300
62690

635000 -

63300
608700
63800
654200
6440
64700
64900
65300
65600
654510
65390
0h400
73410
6AINY
6R700
6RYNY
69200
6945¢(
69700
73000
69350
/0450
7N600
70900
717200
71400
71550
71800
72100

Napari a4 a
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50200 ABSeACT[N

AR+RIY |
ACQ 50430 ACeNYM
AD+RES 50700 _ADJECT
AER . =2 AFF |
ALGERR 51200 aALGOL%
ALPH=+R =2 AL+R1+TH#
AwlwCeEgy 51690 ANALOG
ANS . 51900 ANTHRKRO
AP+LIC 2 AP+RUYV .
ARTICL - 52300 A*CeMp
ATOM ,ENER 22620 AT+RIB
AUTHOR 520800 A+MATA
A+ATI1D 53100 RASEHA
BAYESH 53300 BENAVH
RIN ‘ 53600 RIT

RoNKk 1Y 23900 BU+LFk#
HUSIiNg 54400 CcALC+L
CANOHMg 24700 CARDu#
CATFL[SYN,STRU) 94900 CATEGO
C.R.TH 55250  (C*]eSy
CERTA] 553800 . CHAINS#
CHEMu g 55550 CIR+1R
CLAS+F 56000 (CLLUSE
CORCL ¢ 56200 cOb
CoMACy 26400 CcOMITH
COMeMCAT 56700 COMPAR
COMF L 57000 compoOU
COMFUTERE 57100 CcOvwpPUT
COMCOR 57500 CONFER
CONS IS 57670 (CONST]
CeTENT 57805 CONTEX.FR
C+GEN,TAR 97900 C+TROL
CeD+CoURY 28200 C+OPER
COPYFR 58400 co®
CoR«+CT 58600 COSTH##
CRANF ] 5R900 CHEATH
Cys 39300 DATA.PROC
DeDwC g 294450 DEACON
DECISa 59510 DECOMP
NEFINx 59800 NFPEND
NeCRIP 60100 DNESIGwW
DIALO# 60400§ NlAR# A
DeRECT 60700 DpIScOx
NI+SkM 61000 ple+SER
noc -4 DNOFSN#
DOUBTL ‘=4  NOURT

Enf 61500 EDITH#
ENUCAT 61800 FFF
Fl.«CAL 62100 ELe¢NIC
ENVIIQ 62400 EN+pry
FURD R g 62700  EVALUA
FACET # 63200 FACTO,ANA
FellR+K 03500 Fleg+R
FliM+x 63600  FllMwg
FLFXOU# 635900 FLD

FORMA T 64300 FORTRA
FelleNC 64500 GAMEug
Guba20584 64800 GEN+RAT+N:
Gebr ] 65000 GEVNET]
NEUMET. 65400 GERMAN
GODFL # -1 GOOp

RRAM Y ¢ - 65900 GRA[THED)
GAAP R g 0olld G+2P(DOT)
HEURIS . _ 6A500 H+*ARCH
HANDM # 66700 . HOMOGR.
HiIM 66800 HOSPIT
INDeX | 68AN0  INDEXH
INDUST 69000 INFEKRZ
INFOLSCI) 69100 [NFOng
IN*OVA - 67%00 INDRGH
CINSTRUCTH 69900 INTEKF ACE
INT+0G 70100 INTeRV+ENW
INTEL «GEN /0400 . 1PL .
Jov =3  KNOWIDON,NOT) #& -
KEYPUN 70700 KeweleCua o
AR 71000 LAN@(AHT.SYN.FORM]
LAT,CL 71900 LAT+CE :
LRGAL 1 /150U LEARNg
LRY 71700 LIH«CONGR
L 71600 L INE*FORM
LING*S 72200 LINK# R

Figure 5. Referent Items
and Term Numbers

50300

50500
50800

-1'

51300
51500
51700
51950
52000

52400

52710

52900

53150
53500
53700
.541n0
54500
54900
55120
55200
55400

55600

55900
56230
56500
56800
57¢20
57300
37550
57620
57800
58000
583800
58500
58700

59004

59200

59480

59600

59900.

"60500

60500

60000
61200
61800
61390
61600
61900

62200

62500
62000
63100
63400
-1
64U00
A4380
64600
A4805
65200
65900
65700
46000
66200
66600
A7000
60500
6KH00
695800
69400
69600
69950

- 52200

70420

70500

70600
71100
71400
71520
71000
72000
72500

ARS+AC
AlLi+APY
ADVEKE
AGREE
ALGOHK]
AMB
ANAL 4%
AN*NYM
ARC+LQ
hS+0CH
AUTH,.F
A+ATIC

HAT+PR

HIRLIO
B10

BROWSH
CAMeRA
CATALO
CRT -
CENT+R
CHARAC

CIT

CLUMPS

COGNIT

GoM{CONTH

LOmMPAT

C.A.In
CONCEP

CenNECT

ConsSOL
ConNTEX
C+VERSION
CeRDy

COR+E(

COUPL A
CRITER
DATA#® A
UERyYun

DEFRNS

DEPTHA
DIAGRA
vicT Lo
DIGPLA
NNC+AT
yurp

£: C-O . . ' t ove "
ENTSURJ,CUK, IS, THEG:
e l6G

EMGera
ERR

EXPEn ]
FACTUR

Fllrag

FIMNERag
FOReuN
FRENUH
hebhery
GEN+KATIV
GEOL. UG
GLOS+R
GOVeT
BRADH]CS o
Menliny
HISTOR
HiMe | T
IM.CUN
INDBYCT
INF LSEFN)

INFUNMALUI

INFOTE
INTEAINAT &

INTELLART,SYN ) ot

ITeRAT
A
LekkiR
LANG+G %
LAk
LECOMy
LiMitaAN
LINFAR
LISPagy
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72500
72800
72900
73300

73100

73650
- 73900
74200

& 34400

74600
74900
75600
75800
76010
-5
76300
Y
-2
76650
76725
77000
77090
77300
-2
77800
78100
78500
78R00
79000
7934

© 79600

79600
80500
8N800
81100
81400
81500
81900
62100
82400

82600

8280y
85000
83300
83600
84300

84500

84000
85100
80300
85400
858620

b38)0 -

B5000
8630
3667
8/A900
87200
-2
R761010
87900
84832100
59%50)
BR700
889800
89209
89490
-4
89700
90000
YnesQ
919500

R OLYE

91900
91200
91500
Y1609

91v00

Y2209
=1
0

‘LISIPROC) 72400 L1STus
~LoGicy - 72850. LOOKUP
MACHIN - 75000 MAGNAC
MANPOW . 734n0 MANUAL+Y#H
MAN ~ . 73500 Map
MATCHy# S 73700 MAT+ER
MATRI# 74000 MEASUR
MEDLAR , - 80200 MAC[PROJ)
MEM , T 74%00 - METAL#
METHOD ‘ ' - 74700 MICRO#
M+CARD - 75200 M*I-R-F##
MORRHg 75700 NEGATH
NFT . 73900 NEURON
NEUTRgQ . 76100 NEwS##
‘N0 76200 NOD
NOMENG 76433 NORM+Z "
NOT wy 76600 NOUNKM P
0F . COY -2 0K S
ON,LIN 76700 OP+RAT B
OPT+ZA 70800 ORG+IC
ouyrT 77050 QVeL+D
PARAPH 77100 PARSu#
PAT+ER 77400 PwawRQ
PERKAP 77660 P+D+CA
PETROg 77900 PHARMA
PHONET . 73200 P+COMP
PHNTON o 78600 P+NREPR
PHYS I /8900 PHYS]Q
PLLASTy 79200 P+nICA
"PREF Ix /9410 PREPOS
PRORAN 79700 P+R[SOLV])
PROCES - 80100 PROGKRA
PR+SIT BNO6MHU PSYL]
PURLICATH U090V P+CHED
PIIS+WN B1200 O+ALIT
Q+ES+N 81430 Q+xTRA
RANDOM BL700 "RAVK#E
READ®Y Y1930 REAL . TIM#H
RECOGN 82200 RECURS
REF - 82450 REGRES
RELEVA . Y2640 REv,AC
REN . 82905 ReDn
RET 83100 REV
ROILESH 83200 ROL
RUS - 83800 SCaN(COL]
SCleST 84100 SCIENH
SEARCH 84550 SEGMEN
SEMA[(OD) Y4700 SEMANT
SERVaEy 85200 SeT
SHAR [P+ y) H5290 SIMpLy
SLIPo g 85500 "SHALL [GR]
SNL,SY B0U10 SUC[PHROF)
SocIng 85900 SORTag
SPECIF 86100 SPE+CH
STATuy 86400 STER+D
STORE# 36700 STRATH
STRUCT B7000 STY
SUF+1Ix 878500 SUMPQ
SWEL ## 47400 S+ITCH
SYMEO, 87700 SYNQN#
SYNTAfG; BRUOO SYNTA#
SYSTE BHSN0  TAY
TaAP, Ty BR4pO Tad
TEILEGR URH00 TELETY
Try - BOUOU  ThrM+X
TEXTIL 89100 TEXTHH
THERMD 89500 THES+R
T+NK{1ON,NO ) 89000 THINKYH
THRE+N(L) 89800 TIM,SH
TIT - Y01n0 TOPQLO
TRACHy R 90800  TR,FOR :
TRA[COMP) : 90400 TRANSL | i
TRE : . Y0700 TURING
VedNeCypy ' 91000 UNITER
URA 91400 ySFRug
VAL - . 91540 VEC.
Vis | 91700 vocaB#
WATEH g - 92000 WEST.RESH#
WORDU gy 92300 wR]
YES #g 92400 Za1
0

Plgure 5 (Cont'd. ) Referent_Items
and Term Numbers

- 72700
73105
73200
75401

7380600
73800
74100
74500

74510

74800
75400
57500

76000

-1
76250
76500
76620

-2
76720

- 76900
77070
77200 .

77500
77700
78000
768300
768700

78950

79300
79500
79900

80400
80700

81000
11500
81600

AR1%00 .
R2000
82300
B2500
82700

82900

-2
83500
83900
84400
84600
45000
B5¢30
853800

A5600
35700

HS600

B6<00

86500
B6A300
R7100

=e

R7500
#7600
H8100

57500
Ha60 U

ABoN0

48900

893800
. =2
R9600
H9900
90200
90520
90509

90800

91100
91300
91960
91800

- 92100

924850
| 1
U

Lyt

MANSMACHE

MANAGE
MANUAL
MA+KO Y
MATHH g
MEDIC#
MEETH 4

*METEOR

MIL

MODEL
NEGU2Y
NEURDP
NQO«NDY
NOISe:2
NOTAT#
OBSOLE
DK up
URTIGCY
ORG+[7
FAP,TA
PATENT
PEKCr#
F gt bhT
PHONI-M
FelGRAP
PHH/\)II
PLALRE
PeiIcT

PRINT#
PR””VS*”G
PebPEnrT '

PSY

PUN*T#NTW

il K

HAN,AC
HAP+J,SbL
RECAILL

REDUNY
RELAT]
REPOAT
RES+CR
RIGHT

RULY.E
SCanng
Seflw]g

SELFIORG)

SENTEN
ST6G
SIMULA

SMARTY

SOCIAL
SO Y '
STANDA,
STOLHA
STF?[NG.
SuUrJkR
AUREHR
SYL&&U‘
SYNTJC
SYTUL
TALKag
TEACHn
TwX
TERAyY
LY
THI.S0.
ITH+(3HT
TI1h,ST
Tox
TR+IST
TR. M1y

TYP‘(SF1)

UP<AT
usSt

VERAug
WALLNUT

WORD(KrAIR, bn)b)
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*"LIB" and is immediately fo]lowed by "CONGR" in the same word or is fol- ,-

b

lowed within three words by a word startlng mth "CONGR" is recogn:n.zed as

| belng "the LIBrary of CONGRess"

As a further example of the use of this operator, all of the follow-

ing will be detected by A*C*M# | | S .

Assocmtlon for Computing Machinery
Assn, for Comput, Mach

A. C, M,

ACM

ACM

The final operator is a proximity operator such as occurs in the
referent item, LANG(ART SYN,FORM)# which first tests a user response
word for the initial characters NIANG" and then scans the three previous
and the three follow:.ng user words for the initial charact.er sequences
"ART" then "SYN" and finally "FORM"., If any of these are detected, the
word starting with "LANG" is understood to mean "ARTificial LANGuage'",
Any of the following would be SO detected:

FORMally derived LANGuages

ARTificial LANGuage

a LANGuage that is SYNthetic

a LANGuage that is FORMalized |
a SYNthetic computer generated LANGuage

Each user word is tested to see if it satisfies any of the referent

[

items in its alphabetie subgroup, i.e. those that start with the same
alphabetic character.

Each time a satisfactory match is made, the mumber of the index term

concerned is added to a hit list. By the end of the analysis of a given

user response this list represents the computer's inmlediate interpretation
of what the user said. The mumbers in the hit list are in the order that

these terms were detected, The hit 1ist is limited to sixby-two items per




7. user response, If this number of terms 1s exceeded as the user makes his

response, he will be :mterrupted and the. Llsten l1nk Wlll call Check as
though the user had flmshed his reply. Except for the llm::.'ta,‘tlons of

,the size of the hit list, the user may use as many lines on the teletype

wof

paper as he wishes to make his response, The end of a response is in-

dicated by a blank line,-

In addition to the actual io0kup procedures, Listen also includes. . 7( |
the necessary programrlng for accepting the user input; for treating words

that are hyphenated between lines; for organizing words in preparation for

the lookup procedure; for detecting the end of 3 response and for detect-
ing a special character which is used to initiate a ecall to the Now link
for the modification of the control vector, All non-alphanumeric char-
acters except for the hyphen and the slash are treated as blank s%aces.
The Llsten link performs its operatlons at a rate of roughly two
seconds per line of mput In order to facilitate the requirements of
~the proximity operator, Llsten lags behind the user by one to two lines
in 1ts analysis of his input,
The list of referent items is Abeing improved‘with operational ex-
perience. Listen makes misinterpretation errors in about 5% of the items
- added to the h1t lists This error rate is quite tolerable, Since de-
tected terms are read back to the user as a part of the conversation, the
user has an opportunity to clear up such misunderstandings, - |
' The original referent items were formed from C I S index terms with
" the follomng rules of thumb in mind:
| 1, Always use the first character .of the index tern,

42.. Avoid the use of vowels as a general rule as they tend




v to 'heve low info

rmation value due to their high rate
of oc’currence. :

| » . 3. Av01d the use of doub

] u .

L]_LJJ_ e

- BT
o

le consébnants (a source of mis-
: ~ spellings), | , | -
~ 4 Select those consonants in a term whlch are stressed
. s in the pronunc:.atlon of the term
f’ 5 Use a thesaurus to check referent items fop any obvious
iy false hits they may cause,
=] |
.
6.

ornr
E|
! ]

of the computer's core memory,

Some special assembly langua,ge programs

were requlred to fit the referent list 1nto memory, The average refer-

ent item has seven characters (including the operators)

=~

An average of

5 M0 T i = _ 0o
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responses.‘ These special referents carry negative

hence are easily separable from the regular C I S index term numbers.

The numbers for the Special referents range in value from

=] ("YES"),
- to -5,(mNom),

Thus GRINS is capable of determining the degree of

negativity of g user's response,

1ncluding special
referent items, and the total number of words tested in the user!

Sponse. Usually about twenty percent of the total user words are de-

tected as referent items, A new hit hst 1s establlshed for each user

response,
) s . |
When the analysis of the user's response is completed the Check
Link is called, | | | | |




| ‘This link converts the detected index:terms, if any3 from.the hit ‘{
list assembled by Listen to a vector of term weights. This vector, the
| response vector, has one element per index term and is arranged in term

number order so that the value of the nth element always correspondS‘to

the welght a351gned to the nth term. ) -
| Each 1ndeX'term appearing in tha_response 1ist is added to a push- .
down list of terms if it does not already appear in the list This list
is used by Asker as a source of terms to include at insertion points in
sentences to be used as feedback to the user., For example, if, at some
point in a negotiation, the pushdown list contains the numbers the fol-
lowing terms in the following order:
‘ indexing
documents
automatic : -

and the user reSponds with:
I WANT INDEXING WITH TITLES.AND ABSTRACTS

~the list will be lengthened by the urderlined terms whlch are detected
by Listen, (Indexing is already in the 1ist and therefore will not be
added to it again.): B

abstracts .

titles ’ |
indexing - N\
documents ~ . -
automatie

The GRINS reply might be:
& ~ WHY DO YOU‘WANT ABSTRACTS TITLES AND INDEXING”
The pushdown list would be reduced to:

docunments
automatic
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The pushdown 1list is limited in size to sixty-two terms, When this

. N iimit is reached the list is i-.ruqcated with the older half of the list
. . being"destro:yfed. | | o ‘ | - - ., '. o
The weight.s assigned to .the elements of the response veci;or are ob- |
. talned by taking the quuare root of their fréquency of ‘occurrence. in the
user response, When a term has not beén used, the weight of its cor- -
résponding element will equal zero., Thus, for thé | first mention of a
term in the user response, it gets a weight of 1.0. With each succeed-
ing ..usége, the term redeives a succe;sively smaller additional weight in-
creméat. | - e |
If the hit list d1d not contain any index term numbers but did con-
tain one or more negative-affirmative responses, the average number of
such responses is calculated., The Check link thus detennines the quality
of the user response. There are four such qualities possible:
11. No usable terms detected (the hit list is empty). ‘

2. There were no index terms detected and the average
of the special referents is negative, e

3. There were no index terms detected and the average
of the special referents is affirmative.

L. At least one index term was detected.
The Check link uses the current conversation mode and the quality of the
response obtained from the user to determine which link to call':gext.,

This decision structure is given in Figure 6. |
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Figure 6. Decision Structure for the Next Link After the Check Link

- E. Asocat Link

The Asocat link serves to integrate the response vector established

by Check with a search sepcification vector. The search specification
organization is identica'l with that of the response vector. The specifica-
tion represents a mapping of tlge user's expressed need withrespect to the
coordinates of the C I S document collection. |

The weights of the response v‘ector are first normalized to a ma.:c‘L--
mum value of 1,0 by dividing each weight by the highest weight in the
vector, 4

The response vector iS'then added to the search specification vector,
This vector sum is again normalized to a maximum value of 1.0. g

The difference between the previous and current search specifications

is calculated by:

- n 5 |
N (S, -8,
Z % T4
i=1 -

>

difference =

N
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, distance that the user's expr3351on of his need has shlfted as a result

~ as the user's definition of his need stabilizes (Figure 7). If, however,

‘tion at this (conversational) level promises little in the way of better

'whére:~ n is the number ofﬁindexfccondinates inithe vector

N is the number of elements'with a value greater than zero
So is an element of the .previous specification o o _

-Sl is an element of the current spe31ficat10n._~

This difference is 1nterpreted as the degree of change, or as the =

of his latest response. It is characteristic of this measure that it

generally'decreases toward an asymptote with each succeedingﬁinteraction

the user leaps to a different subject area the measure will increase in
value. The asymptotic level that the difference measure tends towsrd re-
flects the degree of generality of the user'!s expressed need. It is a
measure of the size of the neighborhood of the user!'s interest.

The rate of change of this difference measure thus reflects the
stability of the user's expression'ofhis need (Figure 8); When the ’

average rate of change reaches a minimum threshold value further negotia-

definition of the user's need, Hence, at this point another strategy, .

the actual search in this case, will be adopted =
The rate of change is computed as the difference between two,

two-point moving,averages.of the difference between the old and new

search specification vectors,

-8

If the user's expression of his need has stabilized the Search

link'w111 be called, otherwise the negotiation will be continued by = Fa
calling the Asker link, S R
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"> The Asker link serves to present feedback to the user, There are a

hundred basic sentences which are divided into ten sets of ten each, as

shown in Figure 9. Each set of sentences is designed' for a separate mode
of conversation., A description of the ten modes appears in Figure 10,

Many of the basic sentences may have up to three words or phrases

inserted in them when 'they are presented to the user. For example, one

- such basic sentence is:

'HOW IS / RELATED TO /7

The slashes are the index term or phrase insertion points, for example,
if the nmriﬁérs for the terms Recognition and Psycﬁology appear at the

top of the pushdown 1list and the above sentence were selected it would be

typed out as follows:
HOW IS RECOGNITION REIATED TO PSYCHOLOGY?
The inserted words or noun phrases are obtained from the top of a push-

down list of term numbers which are identified w:Lth previous responses

that the user has glven and which correspond to those which the L:Lsten

link has recognized as C I S 1ndex terms. This procedure permits in
excess of 900 million unique sentences or quest:.ons to stimulate the

user to. descr:;kbe his. ;nﬂkfﬁomat.lon_need. -

i “ JJ-“ Ny I:i(“..’-,.t o ,0 \,Qﬁﬁxrtm‘ v.,\_&«“_

Initla.lly the pushdown list will be empty so that none of the in-

sertable sentences will be utilized until such time as the pushdown list

contains sufficient terms to fill the sentence. As each term is used it

is removed from the pushdown list. No term may appear twice at one time

in the pushdown list.
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"WHAT DO YOU WANT L
- COULD YOU CLARIFY THAT

- WHICH OF THE FOLLOWIN3 MEETS YOUR NEED BETTER= /, / OR 7

MY UNDERSTANDING IS THAT YOU WANT / WITH / AND /, RIGHT

. 1 CAN NOT SEE WHAT / HAS TO DO WIIH /+ PLEASE EXPLAIN,
 WHAT DO YOU NEED /. FON | S

« WY DO YOU WANT /o / AND / ~ |

IV WHAT CONTEXATUAL AREA ARE YOU GOING TO APPLY / anD /

%‘}‘rﬂ -

 MODE 1

THATS NOT CLEAR TO ME, PLEASE REPHRASE [T. -
PLEASE CONTINUE .

NOW, TELL ME AGAIN WHAT YOU ARE LOOKING FOR.

L DONT UNDERSTAND WHAT yOU HAVE SAID, PLEASE REPEAT,
I DONT UNNERSTAND, PLEASE SAY IT MORE CLEARLY.

TELL ME MORE, < | . o o
AT THIS POINT WHAT Y0U ARE SAYING IS UNCLEAR TO vE, SUM Up,
WHAT ELSE | o |

MODE 2

 WHAT IS /- RELATED TO- . - - S S S

SEE, YOU WANT SOMETHING DEALING WITH /, AM | RIGHT
CAN YOU SaY MORE ABOUT , -
WHAT ABoUT / : '
NHY 1S / INTERESTING ro YQu
DID YOU MEAN TO SAY / WHY
PLEASE AMPLIFY ON /, | |
I UNDERSTAND THE =/-, AT ELSE
TELL ME MURE ABOUT /., | |
WOULD 7/ BE AN APPROPRIATE INTERPRETATION OF WHAT YOU WaNT

MODE 3 :
0<, I HAVE 7/ AND 7/, WIAT ELSE -
HOW IS / RELATED TO / !
WHAT IS THE RELATION JETWEEN 7/ AND /
HOW ARE / AND / CONNEITEDN
HOW ARE / AND / ASSOCIATED
00 YOU MEAN 7 OR /
WHAT DOES 7/ HAVE T9 D) WITH /
YOU WANT /7 WITH /, RIGHT
COULD YDU EXPAND ON THE RELATION BETWEEN 7/ AND /
IS IT CORRECT FOR ME TO ASSOCIATE / WITH /

A

MoDE 4

YOU APPEAR TO WANT SOYETHING AROUND /, /, AND /. RIGHT
MAY WHAT YOU WANT BE JESCRIRED AS 7/, 7/ OR /
WOULD YoU BELIEVE / 04 /

DD s, 7 anD 7 TEND TO DESCRIBE WHAT YOU WANT
YOU WANT /7 AND / WITH /, AM | RIGHT

WHY DID YOU INDIGATE / -

WHAT [S THE CONNECTIO | RETWEEN 7/ -AND / :
GIVEN & CHOICE BETWEEJ /s, 7/ AND /v WHICH DO YOU PREFER

MODE 9 |
IS / MORE APPROPRIATE THAN /
WRAT 0 YUU WANT / FOA

WHY / AND /

"NAT ARE YOU GOING TO USE =/= AND =/« FOR
WHERE DO .YOU WISH TO APPLY «/= AND =/« -
FOR WHAT APPLICATION 100 YOU WANT /=, =/e AND =/-

Figure 9. Basic Asker Responses
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i MODE 6 ‘ |
ARE YOU PUTTING ME QN ‘ | -
DO YOU REALLY. THINK THAT THAT IS x~ MY- CDLLECTIOV -

‘WHAT ELSE DO YOU WANT

WHAT ELSE DO YOU WANT BRESIDES /

1 KNOW THIS TAKES TIMR , PLEASE BE PATIENT AND TRY AGAIN.

IM NOT ALL THAT SMARY, GIVE [T TO ME AGAIN
PLEASE REPHRASE YOUR WROBLEM,

CHEER _UP THINGS COULDVT BE aLL THAT BAD.. "o dR ARE THEYs‘

ARE YOU CUONFUSED OR 13 17, MR

- ALl THAT YOU HAVE SAIYN DOESNT MAKE SENSE SO TRY AGAIN."

y oL
S [ VUG G S S S S it SO 4 \’
N i
e’ <% e ‘———-ar—--.——.—r—r— -3,

D0 THE ABUVE SEEM TO COVER WHAT YOU WANT

"MnDe 7

ARE THESE 0K - o £ -
ARE THESE WHAT You NAJT

DO THESE FIT YOUR NEEN A . | &
ARE THESE OK u |

HUW ARE Wi DOING

DO THESE SEEM TO BE A)JEQUATE

ARE WE ON THE RIGHT TRACK

0K THUS FAR

MODE 8
D0 YOU WANT MORE DOCU%ENTS
WANT MORE
MORE DOCUMENTS
MORE QF THE SAME
00 YOU WISH ANY MORE
HCW ABOUT SOME MORE DOCUMENTS
SHALL I CONTINUE GIVING YOU THEsF
WANT SOME MMORE
WOULD YOU LIKE ANOTHEX RATCH
DO YOU WANT SOME MORE .

MNDE 9 |
DO YOU WISH TO TELL M= MORE
Well THEN, SHALL WE Talk MORE
SHALL WF CONTINUE OUR DI{SCUSSION
WOULD YOU LIKE TO MODIFY YOUR REQUEST

SHALL WE GCONTINUE TALKING

Ok THEN WUULD YOU CARE TO REPHRASE YOUR nguesr
THEN WOULD YOU LIKE T SAY MORE

THEN WOULID YOU LIKE TN GIVE ME A FURTHER IDEA
- REUONT, A8 DISCUSS F4IS SOME MORE- OK

PERHAPS Y00 WOULD LIKiE TO SAY SOMETHING ELSE

MODE 10

ARE YOU TRYING TO TELL MF SOMETHING

~ ARE YNU RESTATING YOUl PROBLEM

CaN YJU DIRECT ME WIT4 RESPECT TO THE ABOVE
WHERE . SHALL WE GO FRO 1 HERE

- YOU CANT ANSWER WITH y SIMPLE YES OR WO, CAN You

IM NOT SURE THAT I UN)ERSTOOD YOQU KBEFUORE, PLEASE SaAY AGAIN.
BE PATIENT. NUOW, PLEASE REWRITE THAT, [T MAY HELP ME,

PLEASE DONT RUSH ME, . , , NOW TELL HME AGAIN, | |
THIS CONFUSES ME, PLEASE TRY TO CLEAR ME UP,

YU ARE NUT GETTING AGCROSS TO ME VERY HELL BUT KEFP GOING.

‘Figure 9 (Cont'd ) Basic Asker Responses
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Cycle 4,5,6,4,5,6,etc. |

when pushdown 2 5
N
N

These Modes

Mode

 After a "Dump" MDOCUMENTS OK?2"

Modes 1-8

Term detected after  "YOUR ANSWER IS LARGER THAN MY QUESTION-

Tém - e '_N PP U DU NEV VLS JTEr SV ,_.‘.
Pushdown = R A I

List - o - e

Size S Form of Computer's Response
~ Empty General context free response (i.e. w/o
| « inserts) to generate a point of departure

. “
1 One term response

a : & To generate related

2-4 . Two term response > terms - to provide -
| : additional dimen-

sions of reference

5+ | Three tern response
v - J o
5+ .  Response to probe "WHI?" for background

associations and to make user think

5% - Mood breaking response - to get user to
| relax, reflect, think more broadly, etc,

,, h Response

Conditions

After Affirmative "MORE DOCUMENTS?"
response to 7 .
(no term detected)

After Negative @~ "MORE TALK?"
response to .

(no term detected)

Modes 7-9 ' - ARE YOU RESTATING YOUR QUESTION?

\

Figure 10, Asker Response Modes - L




‘The pushdown list s structured on a first-in-last-out basis so that

~ the most recem'tly ment:;.fled terms are used flrst thus keeplng the con-

versatlon as up to date as cons:Lstent with a productlve conversatlon.
The pushdown list functions in a smllar manner to one descrlbed for the
ELIZA system at MIT (5)., |

The mode of the sentence to be presented to the user is determined

~ by Asker on the basis of the type of (a) re8ponse last obtained from the

user, (b) whether that response followed a listing of documents, (¢) the

size of the pushdown list and (d) the previous mode, The detalled

declsion structure for mode selectlon is given in Figure 11.

Once a new mode has been selected, one of the ten sentences for the |
mode is selected at random (via a random number generator) and is pre-
sented to the user together mth the approprlate terms correspond:mg to

numbers obtained from the top of the pushdown list,

G. Search Link

The search is implemented by forming a "document array" which is
effectively an array with an element for each document in the C T S

collection. Actually, the document array is broken into segments of

- 704 documents each, because of the limited size of core memory., Each

| modify:lng the control vector a.ccordlngly

The 1nverted file entry is obtained from disc for each term whose

element in the search specificatlon vector has a welght a,bove the nnnl—

 mum threshold value. The weight assigned to the term is modified to re-

flect its information theoretical value with respect tothe CI S
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arra,y that correspond to documents indexed by the term. In this manner

welghts are accumulated for each document in the collection in proportion
to the extent that they correspond to the search specli’lcatlon vector,

The sixty-three documents mth the highest weights are then assembled

inte‘_edocument output list in ra.nk order of .the;r accumilated weights~.~—— S

This is accompllshed by means of a string processor, A typieal distri-
_bution of these weights is given in Figure 12,
The search specification veetor is then set to zero in 'preparation
for any later renegotiation.
| The ordered document output list of the sixty-three best documents
is then stored for access by the Dump link, The document search is then
compiete. |

The Dump link is then called,

e Dump link is first called by the Search link in order to print,
out the rank—order s document number, accumulated document weight, author,

title, blbllographlc information and location of the h:Lghest four docu~-

ments on the document output list created by the Search link, which the

user has not yet had presented to him during this encounter with GRINS, . . = -

In the case where a search is made on the renegotiation of a question,

a new search will often result in some documents that the user has~a.lready
had presented to him, In th:Ls case only the rank-order, document number,

' and document welght together with a "SEE ABOVE" message are presented in

order to save time, | |

When the Dump link is called the second or subsequent time after a
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~output list and are presented to the user in the same manner.

-is so informed and GRINS reverts back to the conversation mof for further

"hsted (in addition to any number of "SEE, ABOVE" entrles) The user is

~ system. If there is, GRINS says to put him on, says good-by to the pre-

sent user, and rem_nds him to log his call, Then the Init link is called,

search, four more docuinerits are obtained from succeeding poéitibns of the
In the case where the output lJ.st of documents is exha,usted the user

negotiation,

The Asker l:Lnk is called after four additlonal new documents have been'

f:}rst asked (mode 7) if the documents 'appear to be what the user wants and
then, if so, does the user wish more (mode 8). If not, the user is in-
vited to renegotiate the question (mode 9). If the user declines this in-
vitation, ".the Termin link is called, The foregéing sequences are il-
lustrated in block diagram form in Figure 13 and in the sample copy of a

negotiation in the Appendix.

I. Termin Link

This link serves to terminate or suspend interaction with the current
user and to initiate contac}; with another user or to end tl}e program, |

The current ﬁser ié 'asked if his name should be saved, If the answer
is yes, the user's name and up to fifteen term numbers from the pushdown
list are stored in an appropr:.ate section of the user flle on dlsc. ,. ——

The user is then asked if t.here is a.nyone else who w:Lshes to use the

If no more users are wa.iting, the Termin link copies the user file
from disc and a econtrol vector from core memory to ma.gnetlc tape., All
tapes are rewound and GRINS is termnated |

{
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This Llink is not used in the normal operaltidn of GRINS. ‘Its purpose

;iato offer a means of observing .and,modifjring | elemént!s of',th_é control
vector. - pu—_— | v
_—.This vector consists of t;ienty-Six eleménts stored at the top of the
- “ ;:ommon area of core memory. These elements con‘té,in thresholds, a random
number genei'ator"” start*er, array sizés, and the like. The entire control .
vector is the only array that remains intact -throughout: all the links of I
"""" 'QGRZ‘[NS and hence is often used to store a_rgdments from Qné link to another.,
The Now link asks the experimenter whibh control element he desires
“to see, Upon being s.pecified , the value of the elementv is‘l printed in
decimal integer, octal integer, and alphabetic formats. |
The experimenter then is .given the opportunity to modify this element,
see another element or to call in another link.
| | - - -~ One of the control elements contains thg usual link that follows Now.
‘ The experimenter may elect to go to this link or he my desigxate any

other link,

GRINS will then continue from whatever link is selected.

Rorfsliag,
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1, Evaluation’ and Comments =~~~ .
-« - GRINS has not had sufficient use on the basis of which to make an

- exhaustive analysis. However the structure as descrlbed in Chapter I1T

has certa::.n features that warrant comment

Any analysis of GRINS' effectlveness ‘must tage 1ts dynam:Lc behavior

into account The difference between a command type retrleval system such

. S

“as those examined in the Cranfield pI’OJect (6) and GRINS is like the dif-

ference between a ballistic and a guided missile,

P

In the first case a

rather intense amount of effort must be concentrated into a:.mlng the

missile before the shoot while in the second case less intense but

?’

adequate mflight corrections may be made to insure a hit,

GRINS meets the eriteria specified in Chapter II. A user can satis-

factorily negotiate a document search in his conversational idiom with a

minimum of mstructlon or format restriction. The resulting searches ap-

 pear to be appropriate to the requests,

From the user!

Because of the time required

to negotiate the user's question and the type of search procedure em-

ployed in GRINS, the program is slower than the C I S 'Boolean' dise

Search program Wthh starts to list documents almost 1mmed1ately after
a search Command is made,

requested. Within whatever Size llst:mg the user does get the listing

g:nres h:Lm those documents first Wthh are determined to be most appropriate.
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.sea.rch wherea.s the 'Boolean! search does not,

The GRINS sea.rch makes dlscrimnations among documents obtained in'a

Us:.ng the present version of GRINS it is not possible to make a
search on ’che basis of the date of publication or author names, In the

future a speclal referent could be struCtured to0 detect a date in the

" user's response by look:mg for a four character "word" starting w:Lth

19‘?” When such a word is detected ;ts proximity may be scanned for
such terms as "before" or "since", If such temporal nz)difiers aré de-
tected a speclal search subroutine could be utilized to la.ma.t. the search
accordingly.,

The problem of searching on the basis of an author's name is
essentially a problem of determining that such a reqﬁest is being made
by the user, Since it is un.desira.ble to make the user conform to a
restrictive fonziat, special précedures would be necessary to detect forms
such as "written by _ " and the like. .

Both the prime author's last name and the date of publication are

format controlled and hence searchable in the C I S collection,

The Listen link in its current form cannot detect a negative re-

quest such as occurs in the user sentence:

I WANT SOMETHING ON AUTOMATA BUT NOT COMPUTERS,

" This stands as a major weakness in the abiliﬁy of the present system

to undertake a mea.m.ngful dlalogue. ‘This will be particularly true where

the L:Lsten l:mk makes a_false* "hlt" When such a false hit is fed back

to the user, he, the user, should be able to make a dlrect negative,

correctlon rather than 1et the term in error diminish by attrltlon over

ﬁ ,'

succeedlng mteractlons. |

i}*;_\,z :




ThlB capa.blllty should be attalnablé through a redesign of Listen. B
There are many ways of negatlng an idea, or the symbol (term) that denotes |
it, in the natural conversational idiom. ' These means will have to be ex-
~-amined to see;jﬂ.f certain word patterns characteristically occur in them,

If such word patterns can be found a)'xd if they dependably denote a re-

jection of terms which fall consi’.’s}z/ently in the same syntactic locations s
then a means to detect such patterns may be incorporated into L_ié_t@_l_’l_.

If the negative request can be identified, the remainder of the
system can adequately handle negative weights in the response and search
specification vectors as well as in the document array. |

Sincc't.he current analysis of the user!'s response is not too sophis-
tlcated it is possible for an mquirer experienced 1n the system to adopt
a sort of telety'pe shorthand Wthh is compatible with the referent items.
Hence, for those w:Lth experience, the effort required®to commmicate with

GRINS may _zbke reduced .

GRINS (or any other system) will only functlon as well as thc quallt.y

of mdenng of the collection to which it is applied permits. The CI S
~collection is currently manually indexed by graduate- students 'and suffers
by all that is implied by manual indexing, Different indexers will index | 5
the same document differently and the same indexer will index the same
document differently at different times. As an exanple of this, one docu-
ment was discoVered to be mistakenly included in the C I S collection

twice., The document was indexed tuwice by the same person w:Lth:Ln a few

weeks s each time eight index terms were used, Of these eight terms only B

four were used twice (and these four appeared in the title of the document)

It is felt that many terms are neglected because the indexer just does not

happcn to cons:Ld er th em.
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Until such a t.:une that some economical and reliable form of automatic

‘4ndexing is adopted , the system will require manual indexing.

The Listen link, with or without an added-associativity feature, can |

r.;,‘:/""

* be used as an aid to manual indexing, The procedure here would require

that new document titles-be first introduced into the serial file without

quququ

to scan 'the titles of these new documents.

v All terms in the titles that correspond to mdex terms would be listed
"~ for the indexer's cons:.derat.lon. If associativity is used, then assoclatedv

 terms can also be presented to the indexer. The indexer then may choose

among these terms ‘and add more as he sees fit, -

Like\o?ise, when new terms are added to the inverted file, the existing ».

documentﬁ listings may be scanned by Listen in’ order to locate old docu-
ménts that might be édditionally indexed by the new term,

An associativity technique has been dgsigned , although as yet it has
not been implerﬁented. With this technique additional terms are added to
‘those detected in the user response, |

The weights of the additional terms are computed on the basis of the

weight aésigned to the user's term in the response vector and on the pro-

portion of times that the associated term co-occurs with the user'!s term:
- | b

where: R; is the weight of the 3h i’elemkent of the response vector
Tjj is the frequency of co-occurrence of terms i and j
- Ty 4is the frequency of occurrence of term i

Aj is the weight ass:.gned to assoclated term j
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the fact that each term record mist be obtained once for each segment of

-would be increased by a factor of six or eight.

’ Rou'ghly five seconds are required to form each file entry. Hence,

it would be advantageous to create and maintain a pré?-computed file of R

associations“. | |
In actua]: practice an associativity file will be stored‘/ 611 disc with N -

a record for each term. The numbers of the most highly associated terzms 4

and their respective associativity factors W‘lll ‘be stored in this record/.
The additional time estimated for the associativity, using pre-

&

computed a:ssocigtions will be on the order of 0.2 seconds per term. -The

time required for a search will increase by a factor of four due to the

additional terms genera.”bed unless higher search thresholds are used,

As was mentioned previously, GRINS has been applied to a collection

- of twenty-six hundred documents, The time required to search the col-

lection is increased by about four additional seconds per additiona.l term

with a weight above the threshold used in the search specification due to

the document array. The use of a higher\ threshold will, therefore, shorten
the search time. It may be useful in this respect to deveiop an algorithm
to compute an optimal threshold on the basis of the distribution of weights
in the search specifications. Since the search specification is normal—
ized such an a'djustable_‘ threshold may not be worthWilile.

The search speed may obviously be increased by the use of a more

- rapid computer installation, by more efficient programming and most dra-

matically by an ihcreased size of core memory, If a 16K core memory were
available for the existing progranm for example, each segment could be in- . -

creased to handle over forty-eight hundred documents and the search rate
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/ ,'An additional alternat‘ive», whicﬁ may prove nécessary fof ‘very‘-iarge"
'éol.l‘evctﬂ;ions (in excess of a hundreci thousandd‘bcuments) would be Ato in-
troduce anwintermediate level of S‘earching ‘between the convéfsatibn and
_the actual search levels. jThis intermediate level 'migh‘b be structured as

" a pseudo-document level in which statistically derived document clusters

are examined prior to the real search of the documents , in order to search

only V théSé documents that appear 1n thembi'é fruitful clusters,

The c@rrent veréion of GRINS ié expensive to operate., A typicéfl
negotiation requires twenty or -more minutes a.t‘ a current computer time
charge of $50 per hour. About eighty per cent of thls time is taken by
the nsér in making his responses,

' Any new system must prove its economic worth if it is to be sccepted
as a. real working tool. In this sense an interfacensystem such as GRINS
mst be economically acceptable to both the individual user (whose eco-

nomics concern time, effort, or expense) and to the administrator who mst

show someone that his money is being well spént-.

The GRINS structure is only ecpnomically‘ justified Where a sufficient-
ly large document collection, user popuiation , and time-sharing computer
facility are available. ?

Assuming that an economically'satisfactory environment is eétabliShéd

for GRINS, the structure may be extended to include a current awareness

s ot

or 5.D.I, capability for the known user population. A procedure for de-
termining a user's interest with resfect to the scope of the colleb_tic;nf
should be simple to devise. Such a capability could be added as an ex-

 tension of the Found link,
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\ Two actual encounters mth GRINS are demonstrated here.‘ The f:.rst

~-was conducted by the author, the second by a graduate student 1n the

Business College at Lehigh., This student's name has been changed here to

f

| "Smth" in order to preseve his anonymlty.

The lines whlch start with a questlon mark contain user responses.

‘All the remalnlng lines are generated by GRINS.,
. The user file used for this demonstration was new‘ so that neither
the name "Green" nor the name "Smith" were familiar to the system.
In1t1ally, after detemlnlng Green's name, GRINS loads files from
___“mag-netlc tape (#IR-4, created on ‘Sept. 6, 1967) to the disc unit,
Following this, GRINS attempts to locate Green's name in its files.
Since the name is"n.'t there, GRINS checks to see if 1t should be by asking,

"HAVE WE MET BEFORE?" Tf Green had answered "YES'W to the query, the .

system would ask for his nmee»-~agamAMhMW‘ﬁieS‘.
At this point the actual negotiation starts. Notice that, as the
negotiation develops, more and more information is obtained by t}RINS.
By the fifth interaction the uaer is largely repeating himself His
definition of his need has stabilized and so a search of the C1I S

document collectlon is made,

From the best four docmnents obtained in this search it appears that

the system has misinterpreted Green's use of the word n negotiation (which

~ 1s . translated directly 1nto the mdex term conference by the system), In

the C I S collection the term conference is used to refer to mean a meet—

ing of a profess:.onal group rathér than a medlatlon. The second, thlrd
and fourth documents listed are :mapproprlate to Green's needs as a result

of this error-.




49

Green renegotla.ted his quest:. on upon determlnmg the msmterpreta-

‘tions made by the system. " The result of this second negotlation is shown

g

'

on the succeeding page.

| Although Green was satlsfled with the new search, he d1d net request:
addltiona.l documents and he d1d meot wish to renegotlate his néed so his
interaction with GRINS was terminated

Since an addltlonal user was indicated before Green left GRINS the
‘system relnltiahzed itself in order to greet him, This time, since the
- files are alrea,dy stored in their proper place, the system proceeds
directly to identify the new user, Smith,

It is emphasized that Smith's interests do n'ot overlap the contehts
of the C I S collection very much, His example is used here as e. sort of
tworst case! te show that GRINS can work even with a novice who wants
something that is not represented in the document collection.

The only instructions given to Smith were to repeat grossly mis-
spelled words, to hyphenate words when necessary at the end of a line,
‘how to ehd a line, how to end a response, and to wait at the start of
»'each line until the queSt:'L’"on mark is printed.'

The difficulty that a novice can have is eﬁdent from the extensive
- mistypings that’ appear in Smith's responses, sze sﬁruc'ture of GRINS is
such that such errors can be tolerated, -

With the exceptlon of the first document, a.ll of the documents re-—

trieved and presented to Mr, Smith are mdexed by the term business., The

second document was also ind exed by_ sEtem, The first document retrieved
for Smith represents an error caused'by the detection of ‘gqy_ in his iast
‘response before the search:

NO. LET ME TRY AGAIN. CAN YOU TELL ME ...
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The term-gg_lﬁr_ iscui'rently \usédIOnly once in the sys"tem, \h.ence, ité -
informatlon value is ma.m.mal and in this example, sufflclent to put th:Ls
document at the top of the list, This error exemp}ifies the need for very
careful design of referent list itemS.‘ |

¢ | In this example 1nformat10n that is not represented in the C.IS

ey

eollection is requested., In thlS case GRINS presents the closest docu- ]

A SN SV _,wmenta avallable. T e s e e ~~ et e - — }~1.~-~&~'4' e e e
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- HFLLO» THIS IS GRINS. o
WHAT IS YOUR NAME? - R

?2Jd S GRFEN

r ] 2

PLFASFE. WAIT A FEW MINUTES FOR MF TO GET READY.

MEMORY LOADKD FROM SEP @86 67 TAPE IR'
YR NAMF IS NO T FAWILIAQ TO MF. MRs GREEN.
HAVF WF MET BFFORF?

2ND |

)

WHAT DO YJU WANT MR. GRFEN2?

21 JOILD LIKF. SOMF INFORMATION A30UT MAN MACHINF INTFRACTION

?

- DO YOU MFAN MACHINE OR MAN=-MACHINF?

?1 MFAN MACHINES THAT INTERFACE WITH MFN. I AM CONCERNED WITH
?THE NEGITIATION OF (JSER ‘WUESTIONS BY RFFERENCE LIBRARIANS AND
?SIMIILATIONS OF THIS PROCEDIRF BY .COMPUTFRS
] . . ) .
N CIMPITFR, SIMULATIIN AND LIBRARY TEND TO DESCRIBF WHAT
YOl wANT?

v

'LRYKS) 3T 1 A CONCFRNFD WITH THEIR FFFECTS ON THE USER OF THEM.

?

WHY 1)) YDl WANT FFFICIFNCY, REFERENCE AND QUK STIONS? |
2YJ1) ASSUMF. THR FORMFR, BUT YO!UJ ARE CORRFCT. I AM BUILDING A
PNEYICF wHICH I HOPF WILL 8F a3LF TO SIMULATFK THE NEGOTIIATION
2PRICESS BETWEEN 1JSERS AND INFORMATION SPECIALISTS.

2

PLEASY RFPHRASF YJUR PRO3BLFM. . R
?GIVK AF REFFERFNCES T) WORK HONE IN THK AREA OF QUESTION NEGOTIA- -
2TIDON PRICFDURE S, uuuwrvrArlov AND OR SIMULATIIN OF THESE AND
2FLATFD WAFFRIALJ :

?

)

-

A SKARCH 15 NOw AFING 4ADF o~ FHE CI'S DOCUMENT COLLFCTIJN 1O,
LOCATF DICIIMRNTS THAT ersr Flr YOUR NFED.

THFE DACUMFENT S CLYSEST T) YONR RFIURST ARF: -
1 CIS: HOC NJe 196hs WTe= AeS4]
HIFBFR,Cs AN ANALY SIS DF UESTIONS AND ANSWERS IN LIBRARIFS
LEATGA UNTYV CENTER FOR TdF, INFORMATIIN SCIENCES, JUNF 1966+ AF - AFOSR-

724~44, OF CRP 5-235+ STUDIES IN THE MAN-SYSTFEM INTKRFACF IN LI3RARIE

Ss RKP]
CRILK)

2.CIS MIC wWJ. ]7{?%, AT :/7,, 514

MERECAN PSYCH A5SNe PRIJ-ON SCI INFO FACHANGF IN PSYCH e
AMFER PSYCHIL ASS, PRJIJ ON . SCIFN INFORA F.ACH 1~ PSYCHOL, 8 VOLS, -
AfG "1963 - L
(FILE)

3 CIS PIC Wd. 11195 4Wle= Au514

341Ms He - NICUMENTATION OF TFCHe AND SCIENT. MFETINGS
AMF.R NOC INST, ANNIIAL MFEETINGs 19645 PROC.» 1, 243-2464
(330X) N
4 CIS NOC NJe 111As WTe= @514 &

GRIFFITHs 3¢ GARVEYs YWe FFFECT or CONVFNTION PRESENTATIJIN ON INFO
FXCHANGF. BEHAVIOR AND RES ;
AMK2 NOC INST, ANNIIAL MEFTING, 1964. PROCs» 1s» 2A1-213
(300K) : : ﬂ

HOW ARF. WE NOING? :. o o S
?NOT AS WELL AS I HAD HOPEDe« I AM MORF INTFRESTED IN THF MAN
?YACHINE INTERFACE AT THE MOMENT

?

. FigurQ 14. GRINS Negotiatiohs

R WA ANIERT,

e At 1“‘:“!2’* P ;:;.1 "

e s i r—.

e e it R T e s .
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CAN YOU DIRFCT MF WITH RFSPECT TO THE Aadvsr
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?1 AM TRYING TO DO JUST THAT. DO.YOU HAVE MATERIALS, DOCUMENTS
?AND SO FORTH ABOUT THE MECHANIZATION OF THE MAN. MACHINE INTERFACE?

DO DOCUMENT» MAN-MACHINE AND MATERIALS TEND TO DESCRIBE
WHAT YOU WANT?

. ?YFS

?

I CAN NOT SFE WHAT AUTOMATION HAS TO DO WITH QUFSTIONS.

“PLEASE FXPLAIN.

2?1 AM TRYING TO ASK QUFSTIONS AND TO GET ANSWERS VIA COMPUTERS

-9

[ KNOW THIS TAKFS TIMF , PLEASE BE PATIENT AND TRY AGAIN.

?0K. GIVE ME WHAT YOU HAVE ON ANSWERING INFORMATION QUIRES BY

?MFANS OF AN ON LINE COMPUTER SYSTEM

)

YOU WANT SYSTEMS WITH ON-LINF. RIGHT?

2NOT AUITE. I WANT ON LINE DOCUMENT RETRIEVAL SYSTEMS. -

7

A SFARCH IS NOW BEING MADFE ON THE CIS DOCUMENT COLLFCTION TO
LOCATF. DOCUMENTS THAT BEST FIT YOUR NEED.

THF. NOCIMFENTS CLOSEST TO YOUR RFEQUEST ARE.
I CIS DOC NO. 2168, WTe= Ae791

LICKLIDER, Je MAN-COMPUTER INTERACTION IN INFORMATION SYSTEMS
IN M. RUBINOFF, FEDe., TOWARD A NATIONAL INFORMATION SYSTEM. SECOND A
NN NATL COLL ON INFORM RETRs APRIL 1965, SPARTAN BOOKS, 63~ 75\_
(300%) )

-2 CIS DJC NOe 23415, 4Te= AeT7AS
IVIF,F. SEARCH PROCEDURFES BASFED O ‘MEASURES OF RFLATEDNFSS BETWEEN
NOCUMENTS
A 1o TePROJFCT MAC» JUNF 1944+ MAC-TR=29~THESIS=»sNONR=4132=A1+ PHeD
'”THFSIS :
(FILF)

3 CIS DOC NI+ 204%, WTe= Aehsb3

~ " ENWARDS, D¢ OCAS-ON-LINE CRYPTANALYTIC AID SYSTEM

MIT, PROJECT MAC» MAC-TR-27, NONR-41A42-A1 MAY, 1966
(FILF) <

4 CIS POC NDe 17945 WTe= M.443

. DENNIS, J« GLASFRs F. THR STRUCTURF OF ON-LINF INFORMATION PROCESSING

SYSTFYS

CING2FSS )N THF, INFOQﬂ JYSTF4 SCIFN: 2ND PROC. WASHINGTON, SPART@N;.
S-14 . :
€399K)

ARF. THF.SF ”HQT YO WANT? .

7YF‘S ) N

?

SHALL [ ‘CINTINUF GIVING Y)1I THESE? .

S 2ND THANK YOI

7 5

P?HHAPS YDU WOULD LIKF TO bA( SOWFTHING FLSF°
ANOT NOwW

7

SHALL 1 RFMEM3ER YOUR NAYF YRe GRRFN? .
IYES : o
2 vt -

NIES ANYONF FLSF WISH TO TALK wITH AR L -
7vEs | ' { e v e,

,

CPUT HIM ON THEN. THANKYOU AND GOODBY MRe GREEN .

PLFASF LOG YD”Q CALL o : o , : . S

1

- Figure 14 (Cont'd;)AfGRINS"Negotiations
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 HELLO» THIS IS GRINS.
WHAT 1S YOUR NAME?
2CH SMITH

? - ‘
YOUR NAME IS NOT FAMILIAR TO ME MR. SMITH.
HAVE WE MET BEFORE? | :
2NO o

) :

WHAT DO YOU WANT MR. SMITH? '

?1 AM CONCERNED WITH THE GENERAL PROBLEM OF ECONOMIC FORECASTING.
?SPECIFICALLY, I WISH TO DEVELOP. A FORECASTING SYSTEM WHICH WILLC
?WILL BE MORE ACCURATE THAN PRESENT ECONOMETRIC SYSTEMS.

?

COULD YOU EXPAND ON THE RELATION BETWEEN SYSTEMS AND ECONOMICS?

?IT IS POSSIBLE TO LOOK AS AN ECONOMY AS A KIND OF ORGANIC OR

?BIOLOGICAL SYSTEMs NOW» IS IT POSSIBLE TO USE MATTEMATICAL

?MATHEMATICAL SYSTMES SYSTEMS TO FORECAST ECONOMIC, SPECID
?SPECIFICALLY BUSINESS, CONDITIONS.

? . ~ ~

'YOU WANT BUSINESS AND ECONOMICS WITH MATHEMATICS. AM I RIGHT?

?WELLeesee NOT EXACTLY. I WANT TO USE MATHEMATICS TO FORECAST

?FUTURE BUSINESS OR %cowomxc CONDITIONS.

] : ' ; '

I CAN NOT SEE WHAT BUSINESS HAS TO DO WITH USE. PLEASE EXPLAIN.

?BUSINESS HAS NOTHING TO DO WITH USE» RATHER I WISH TO USE

? THE LANGRAG LANGUAGE OF MATHEMATICS TO FORECS PFORECAST BUSIN-

?ESS FUTURE BUSINESS CONDITIONS SUCH AS THOSE WHICH EXIST IN

°me HOUSING MARKET.

7 L. »

CHEER UP THINGS COULDNT BE ALL THAT BAD« « « « OR ARE THEY

?NO.  LET ME TRY AGAIN. CAN YOU TELL ME ANYTHING ABOUT

?BUSINESS FORECASTING. | o

7 ' » “

. A SEARCH IS NOW BEING MADE .ON THE CIS DOCUMENT COLLECTION TO
LOCATE DOCUMENTS THAT BEST FIT YOUR NEED.

THE DOCUMENTS CLOSEST TO YOUR REQUEST ARE:
, 1 CIS DOC NO. 1648, WT+= #:455

RUBINOFF, M. DESCRIPTION OF CATALOGING + INDEXING SYST FOR THE ACM
" REPOSITORY y

UNIV OF PENN, MOORE SCH OF ELEC ENGs AFOSR 65-0424» AD §12277, JAN
1965 .

(FILE)

2 €1S DOC NO. 1522, WT+= @.451 | )
AUERBACH CORP. A DESCRIPTION OF AUERBACH INFORMATION MANAGEMENT SYSTEM
 AUERBACH CORP, PHILADELPHIA, PA, FEB 1966

. (FILE) |

3 CIS DOC NO. 2028 WTe= B.417°

" GENTLE,E.C.JR. DATA COMMUNICATIONS IN BUSINESS
* . NEW YORK» AMERICAN TELEPHONE AND TELEGRAPH CO.
(BOOK) o N

4 CIS DOC NO. 14795 WTe= 0+417

'AMERICAN CHEM. SOC. .SYMP ON INFO PROBLEMS IN CHEMICAL MARKETING
- J OF CHEM DOC S, 63-86» MAY 1965 |

C e U LIBRARYY - | S o

DO THESE SEEM TO BE ADEQUATE?
?OK '

)

Fig"re 1 A(Coht'd. ) qRINS Negotiations -




?YES PEL PLEASF 
2
S CIS DOC NOe 11545 WTe= B.417
SCHULTZ, L. A SYSTEM FOR RETRIEVING UNTITLED BUSINESS DOCUMENTS
‘AMER DOC INST» ANNUAL MEETINGs 1964s PROCes» 1s» 453-456

i

© (BOOK) | ) e
6 CIS DOC NO. 798, WTe= @.417 IR S el
GREENBERGER, M. SUPPLEMENT TO OPS-1 MANUAL - :

% MIT, MAC-TR-8, ONR-NONR-4102(81), AUG 1964
 (FILE)

7 CIS DOC NO+ 485, WTe= @.417 | |
- VEYETTE, J. IMPACT OF INFO RETRIEVAL ON CORPORATE STRUCTURE
- DATA PROCESSING 4, JAN 1962
(Le Ue LIBRARY) N
- 8 CIS DOC NO. 323, WTe= B.417 * . : ST
REESs Te ET AL AUTOMATIC CORRELATION'OF INFORMATION FOR PURPOSES OF
. COMMERCIAL INTELLIGENCE
PERRY» Js» ED», TOOLS FOR MACH LIT SFARCHING, NEW §0RK, INTERSCIENCE;
- 457-479 -010.78 Pa6aT- |
(L. Ue LIBRARY)

ARE THESE OK?
2YES
2 - e R :
MORE DOCUMENTS? - i o o e
?NO THANKYOU j - |
? .
SHALL WE CONTINUE: TALKING?
N0 NOW
SHALL I REMEMBER YOUR NAME MR. SMITH? o “
2YES | S | -
? “ - L
DOES ANYONE ELSE WISH TO TALK WITH: ME? ~
N0 | Lo | .
THEN I WILL STOP HERFE. GOODBY MR« SMITHa
 PLFASE LOG YOUR CALL L e R
2 ' ’ o , e . " 4
Figure 14, (Cont'd.) GRINS Negotiations =
g™
.
. / 2
S :
PROGRAM TERMINATED. -
e M

"
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