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The wr;tgrééf a reasonably long plece of expository
prose usually aiaeussesfé number ef‘taéies ln presenting éhé
general subject »f the §assage. Part of the reader's undsr=.
staﬁiing of what the writer 1s trying to say involves pé?éeiving

these toples. At present, little ia known about the stimﬁius

ED137735

attribﬂtas of texte that readers use in detecting the tggics

presented by the writer, The purposes of the presént atudy ﬂer§
(a) to dévelap a method for describlﬁg the topilcal @rganizétignt
perceived by readers gﬁd (b) to look for text features that =

detérmine the reader's:percsptian of toplcal organization,
Method of Describing Topical Organization

Tﬁg méﬁhcd for desgriblﬁg'taplcal argénizatian is
based on readers' Jjudgments of the tapicai relatedness of
seét3ﬂ335; rathér than on a content anélysis gf the meaning
of sentences. »Bea@ers mépped tcpies onto tert sentences by
ldentifying senteﬁces that were tepiegiiy similaia ‘"Then an
_ hierarchicai glustering'gnalysis of the ﬁatgii of reader résﬁcnses!
was used to determine clusters of taplcaliyv;den§1cal senteﬁéesg

¥

The detaila of the method are as feliﬁwsg’
"~ 1. Mapping of Toples onto Sentences,

' A; Reading. A reader was given a §aaaage and told to read

2 ‘. “=,%




the pesmge carefully. The reader was told that he would be
~asked to summarize the tapleé discussed 1n the-pasgaga after Ee
_ hgi f1n1ahéa reédiﬁglit% ) |

B, T@pie'géﬁer&tien; After reading the passage once, the -
reader was tala to review the pgsaage snﬂ write dawn from five
40 nine tepigs. "A topic was defineé far the reader as a general
:desséiptign ‘of something the writer dlscussed; The raader WEE
'alsa given an example of a tople. To engaurage-th@ ragdﬁr t@ o
deseribe t@pics clagrly, he was told that angther garsam would
try to locate the tagiea in the pasagsnge. The reader wrote dgwn
‘ his tapics én_séparéte 3x5 ea?ds:uhigh were collected by the |
- ezpérimenter; ﬁThé reader eeu&d ssﬁsﬁlﬁ the passege while
gengrating tapies- |

€. Topic identlficatlan, The reader identifled the Eenteﬁees
that éigcussgd each of the topies he gaﬁarmte&- The reader was {
given his own topic cards, one at & time, aleng with the
passage and wés told to underline all the égntengaa that had to
do with that topic. The reader's topic nafds‘gafe?given to him
in a haphazard order obtained by shuffling the cards. Bach
tims tﬁa reader waa givan a card he was aleso glven & frash e§§§
‘'of the passage. Thié nllewed tha'raider‘ta-ﬁssign a sentence

to more than one topic.

2. Dgta aﬁ;lvsis.

The readers' responses were antared into a matrLi

‘repfgaanting all pasaibia mantenae pairs 1n a p;saage. A call
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BEY E' entry 1a_this response matrix is the number of readers who
underlined b@tﬁ-seﬂtenees of a palr to indicate that they
belonged to the seme topic. The following t¥o measures of
topical 8 mllarity were then deri?aé from this respense maLriz;A
(1) Frequency measure .cf simllarlty. 'This measure 13
the number of readers whe indicated that tﬁa‘séntences ware
tapiéally relgtedi' This measure of similarity ie simply the ;
cgll entTy in the re&pmnsa matrix for a sentencs psira -
(2) Prahability measure of similaritya This mggsure is the
cell entry in the response matrix waighted hy the nugber of
raaaérs who asgigned the tya‘gentenaaa to toplcs. This measure

is the ggametric mean (CM) of two eaﬂtingent pzebabilitiea:

= p({mm]/m) * P(Ln;m;l/n)
where P(En.mﬁfﬁ) is the probability that sentencea n anﬂ
o T oars assignea to the game topic glven thgt
sentence m is assigngd to a topig; -

P([n,m}/n} 18 the probability that n and m are
eesigned to the same toplc given that
sentence n 18 assigned to a toplc; -

[n,ml 18 the number of readers assigning n
and = To tHEvﬁamé?tepicg _
n 18 the numbar of resders assigning
. sentence.n to toplesy |
m i8 the number of readers -ssslgning

gentence m to toplecs.,
The two slmilarity matrices derlved from & response matrix
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. differ from each other in that the level of similarity between
two sentences for the frequency measure is partly determined .
bj the number af'subjeets who assigned the aemtehcés-tc tspies;

This 15 not the case for the. prgbabillty measure.

. F

3. Higrarchlagl Clustering Analysls;

Ar hlerarchical clusterlﬂg anaiysis was used to determine T
the topical organization of a passage. Th;s analysis finds the LT
sentences that are closest tggéther‘at egeh level af-tapieglm

simllarity'in a similarity matriz. The\&nalfsls reaults‘ln

a tree struatura. At the top of” tha tree are clusters of sentences ";;;
that are highly Eimllar ta each ather.r Clustezs aﬁ lower 1evels L
of the tree réprEEEFt decreasing levels of simllarlty between

sentencea, The tree gtructure is hiergrchieal. Eentences that,

form a gluster tawards the tap of the tree are all ﬁambers af

the same -cluster at lower levels of the tree. Alba, a sentenea

agﬁnct'be a mambgg;af more than one cluster.

| Of ten data that are being analyzed mre not truly o R ;!
hiersrabieéily organized, Johnson: flgé?) has devalepeﬂ algarithmszl. ®¥
for. ratrieving unﬁerlylng hiara ehieal structurea. Johngon's o

ma:lmum method was chosen for the present analysia of toplcal =

argsnisg§1an; The maximum method is an Lterative procedure ff;§' 
for joining clusters together until only one cluster remains.
;iﬁié method only forms & new cluster when all the similaritles

between cluster sentences are at or above a minimum value.




i5 -

' This minimw value deflries a cluster level of a tree. «All elgg;?rs

fgrmiﬁg at a_clugtgr,level'have the same minimum. similarity value,

: Any siiil&ritf}métrix can be analyzed ﬁith thé_mailmum“
me%hgdg Théréfdré,_a scheme is.ﬂeaded for evaluating the -goodness~-
af—fit of theatéeé gtructure to the datg being analyzed. . |
Halff (1975) has %uggested a graphical evaluatien technique.

Halff proposed that an indé:Agf"gQanessﬁafﬁfit be ealeﬁlated

for each cluster level of a tree_. This-indez is the prép@ftl@ﬂ

T of. uncluSEEEed sentence palrings that Should have been clustered

f.li

at a given cluster lavel. This-lﬁdéz would be zeré at all
clﬁster 13?315 1f the data were truly ilerarchlcally structured.
Therefcre. gQQ&HESS*Qf‘flt can be avaluated by laaklng at the
devlatian of the index from zero. at saeh cluster level. :

Hglff also prapcaed that a value'cf the 1nde: aan-%e egleﬁiated
_that represents the worst fit for each cluster level. lThié is

\‘

the expected valuu.af the index if agntences were ciustered

tagether at randcm;

‘Halff’s evaluation procedure was used in the present

study to decide how well the readers“pgrcePtiens of topical’
‘relatedness were described by the hlera?chiegl clustering

Avanglysis,! Using th;s procedure, it was also possible to declde

which of the two measures of similarity;prﬂduceifthe better

tree structure for a passage.



Applicatian_af the Clustering Technique

“Tha elﬁstg ing taéhnique WS uged to detérmiﬁe thé;

ths tapical arganizatian of two prose passages. Tﬁﬁ’tréa |
structures Hera derivad fcr each passage. One was baged aﬁ tna
freguancy measure of similarity and the other, on the prababillty
Lm35$§33 of gimllarlty. . ' ‘A .
Method . ,, . S

| Material Twe passages were taken from a publicatiﬁﬁ
csntainlng teehﬂical articles. of general interest. One
passage (GQP) discussed gopher damage to télephane cablas; the
ather passage (NOD) discussed pay telephone service. ' Each
passage was appra:lmately EDQG warﬂa lcng. There were 9?

sentences in GOP divided into Zzk paragraphsx ‘there were 9?

L%

‘sentences in NOD also divided into- 24 paragraphsa Eeth

passages were falrly difficult ( Flesch Reauding Ease Score

was 50.7 and 50 8 for GOP and NOD, respectively)

| Subgects. Judgments of tapiaal relatedness were made.
by‘twa groups: of . readerg. | ‘
.%(l) Twenty-elght paid, valunteer high schcal students,
Each gtudent anly 8AaW onhe af the passages. o
3(2) Thirtyﬁtwa paid. volunteer callege undergraduates-
Theéé readere also servad in Experimentkl. tg be reparted.
They read the published versgion of one passage and an altered

versian of the ather passage_- iny Judgments for the published



.l
»
.

versions of a passsge were used. Sixteen students generated

' toples for GOP and 16 generated topics for NOD.

gesuits
The response matrices produced by the two groups of
lreadgrs,wére compared with aéch'ether. The Pearson product=-
mé@éﬂt;ﬁérrélaﬂiﬁﬂ between the matrices indicates that the
two gfauﬁs_ef readers were in general agfagment_ab@ut the |
| tapical_:elatednes& of the sentences (r= .82 and .93 fgr_GQP,-
and NOD, “é3§ective1y); This result suggests %Eat thé metha&
for describing tcpical reiatednesa yields relisble results. .
The respanse matrices Df the two groups were combined
into a single matrix for each passage. Ehesé_cagbinaé matgiees
.- were used 'to derive the frequericy and'prébaﬁiliﬁg_meaéuréa_Qf;
'intér—sénfence similarity. Each similarity matrix was theﬁ
~sublject to an hierarchiﬁal clustering analysia.A
7 The tree structures r?presenting the tcpical organlzation
éf-é’passage are shown i; Fig. 1-4. _Figures 1 and 3 are the
tree strueturea for GOP and NOD derived from the prebability

measures of aimilarity. Figures 2 and L are the tree structurés

EEEEELE’-E o 3and b about heve.
‘; I
for GOP and NOD derlved from the’ frequency measure of similarity. o

The cluster-levels and thelr Similarity values are shpwn in
the -left-hand column of each figure. Sentence numbers are

.-~ " "1igted along the top of the figure. The fﬁfﬂgﬁian~af 8 new




sentence clugter from an cld cluster 15 1nd1c&tad by a hgrizéntal
dashed line connecting the new sentencas entering a cluscer, e
with the vertieal 11ne coming down fram the Qld eluster;

In order to demanSETEte how these tree st:uctures relate:-%“

to the content of & passage, Tables 1| and 2 gi?a varbal descrlptiang

of the content of the clusters for GOP and NOD, respectlively.

Insart Tablas 1 and 2 abcut heré.

A brief summary of each sentence in a passage is shown. ' The

sentences are organized as they are'ihvthé tree structuresf'-

derived fram the probability measures;(Flga 1 gn&,g);~'Senten¢§
numbers are shown in the left margin of fhe pséé; The 1lines |
caﬁnecting sentenees cﬂrrespcnd to clusterlngs at different ;
levels of the tree. The letter labels carreépaﬂd to the latteL
1abellng each ma jor branch of the treas in Fig. 1 ani 3. The
sentence numbers and brackets in the right marglns of. the two..
tables represent the tree strugtures ﬁerived from the frequency o
maasures of similarlty (Fig. 2 and 4)-_ ‘This infgrmatlan was

(gﬂincluded in the tables tc help: in aémparlng the two tree
Etructureg for a Bingle passage,

‘The two different measures of similarity praduced
slightly dlfferent tree Etruetures fcr asch pgsaagei, Clustérs
differed primarily in the cluatering lévels at thgh specific

. sentences jainéd clusters. rather than in which aentencss farmed
clusters, This is 111u§trated by the 1etter labels on SLE
figures. Each major branch of the p:absb;lity-measura;trees

for GOP éndiﬁbbﬂhas been assigned‘a.lattar._Thgge-lettérs-were

9
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then usedita label cer?espandiﬂg parts of the frequency-measure
trees, For GOP, four of the five majar branches in Fig. 1

, carréspénd to major brahches in Fig. 2 One major branch (E)

- 1nAFig. 1 split into two branzhes in Fig. 2. Fgr NOD, four of
the 81X major branches in Fig. 3 eorrespand to méjcr‘hraﬂghes
in Pig. 4, PErt§ of two braﬁches‘(c and .D) in Flg. 3 form éA

b singie branéh in Fig. 4. {
| Evaluation of Goodness-of-fit, ¥Halff's goodness-of-fit

indices were calculated for aii trees and ‘used to determine o
thich measure of simiiarity produced the better Erée sﬁructure

. for a passage. The 1bé1ces and the estimates of the warst

it are plstted in F%s- 5-8, These pIQESiearréspend to the

Insert Fig. 5 8 abcut hare.;

tree structufes in Fig. 1-4, Halfffs index remains regséﬁsbly
near zero for all tree structures except at low levels of similar-
ity. This finding suggests that the topical organization retrieved
by.the elugtéring-technique déseribas the similarity data
reasonably well. B .
- . Specific camﬁér;sans*betweén siﬁllarity,msasures'ﬁgr
both passages indicate that the tree structure derived from a
_prabgbility measure matrix provides a better:dascri§tién,§f the
reédera‘ percaptien of tha,tépicél organization of a passage

than the tree atructure derivad from a' fr equéncy meagure matrix,

10
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Far both GDP and NOD, the deviations of the gandness—ﬂf flt

V_indices from zera appear tﬂ be less for the prahebility measure
éata (FPig. 5 and 7) than for the frequensy measure -data

(Fig. 6 and 8).

Eisgugsian - o - L ';7' il
f‘The’hisra:shieal glustéring aéélyﬁls geﬂersted clusteré :_ '

:af sémaiiieallr‘rélatad Eenteﬁeea; These ulusters appaarad to- A
be related to the:subjehts discussad 1n the passages. ;nzgﬂdltian,t':
therclﬁstering analysis produced tree struaturss thgt iéssrlbe§ '
the siﬁilsrity data far sénténeas reasonably well., Thésé-find—'
ings 1ndicate that the clustering methcd is agvalid mathcd‘feraé
describing nhe readers’® perception gf,tapisal efgaﬁlzatién- _ ;
Thus, clusters of t@§1é§11y similar santgncas»can be retrieved
fﬁithéut evaluaflﬁgtthe verbéi.labels that readers use to describe .
tcpiési ‘ |

Exploration of Te:t:Féstures that Estéfﬁine Topical Drganizatioﬁ  f:

biperlment 1 ‘

The topical crganizatlens for GOP and NOD (Flg. 1 and
3) were compared with clusters of sentences that hadlbaen_farmed
from sgntanges that shared gqntemﬁzwaris."ihla comparison ws§i
vpért of an effort to find textwfeaturas‘that waﬁld predict topical
~organizatlon. The co-occurrence of content words inVSentenc;s
:lﬁas analyzed because 1t was thought that writérsrmight tend to
:ifthe same words when dissusé@ng'é topic.. If¥s§)-sentences

! {

j&l

/




D e 11 =

, that were similar in thelr use of content wgrds shﬁulé be toplcglly

" related.
. The comparison ravsalediliﬁtle relgtiensh;é,héiﬁeen
‘clusters based on tagieéi-aimiléfity and elustérsiféseﬁiéﬁ' 
Zexical similarity. One reagon for this lack of eérrgspéﬁdén§E*
w8 that ‘topically similar seritences tended to be near each atﬁar :fjf
1n the text uhile 1exically similsr gentences could be 1ecgted
i aﬁywhere in the taxt. "It was hypathesized that Epatlal praxlmity
'} might have -an -’ lnfluanse on the feadar's pereapﬁign cf taplcsl
- relatedness- In that cgas. legically simllar sentenzes;wauli
be percelved as tcpieally similar 1f these sentanees waie near
each other.. To test this hypcthesls. the GOP anﬂ HOD passages
were rewritten. A few 1axically similsr gantenses that were ff :
far apart in the original texts were moved sa that they were
IR ad jacent to iach other in Ehe rewritten téItE- Eaeh palr was

: chasen go that the sentences of a pair were 1axieaily highly -

'\similar and tnpically very iissimil&r. It was predieted that ;‘:_

\

the santences would beecme taplcaliy similar 1n the rewritten -
\ < N ) |
,passages. - \f ' A » S f%aéJ',},;;;

- ' Method

Haﬁefialg ‘Both the criginal and rswrittan versiéns

‘”cf the GO% énd NODﬁtezts were used. The tEItE were rewrltten
so that nine sentenaes were moved in each passage;= A%mcved s
sentence was plssed next to the sentence with Hhich 1t was lgi-

~ lcally gimilar, but tgp;cally d;ssim;lgr; Toplcal alssimilarity

12




f’cluster at 1§w levels cr the ‘thee representing the tapicgl

212 -

iy ' : " ‘ /
waga 1n§ured by pi king sentenee palrs that came tagatbar 1n a

L

: '{organlzstian af a passgge. Lexicgl aimllarity was 1nsured by

| 2ifpickiﬁg sentengas that elustered tagether at hlgh levels ef thaikﬁ%

;jtreg repreaenting the 1e:1¢al crganizatien af a p;ssagg.? Thewéifff

:1exical arganizatian of a pgssage wsa determined frﬁm a maagure'iaﬁ

7_of 13:1351 similarity. This messﬁre was based*an bath tha
_numbey of content words shgrad by twe senten¢es and the numbar R
'1;af cantent wards 1nf*ha “two sentgnceg that caaaceurraﬂ 1n atherfyﬁ

:=sentenaes Thg index af eammonallty (Deese, 1965) was used ta
. ﬁ"ﬁ' [
& / H .

L determlne the degrae of 1ezlcsl simllarlty. | ’i; ::':7 L 573'

i

When a sentence: wa& meved. ali)anaphargl wards were

;;replacgd ﬁith their referents. fn additcn. ﬁhe tanse af the
Awsmqvedtagntence's varb wss ehanged AT 1t eanfl;eted wlth the vgrhs;_

";naths'senﬁéﬂeés adjacent to the m aved\senbenee. -
T : . . \‘
A

‘ , Praeadure;! The vsrsigns af a. paésage seen by a rgader  '
during thg tcplc ganeratian ‘and tepic 1dent1f1cat1an phgses of:
;the mgpping pragedure were varied.'sSame readers aaw the same
'versian af the text iﬁ ﬁ@th phaaes (DO - Qriglna; veralcn cf

thext during bath phasesz RBK— rewrltten versian during bath
R phgsea) cher reaﬁers séw ane ,verslion of the te:t whi;e’
'generatlng tapicg and the other verslan whlle 1dentiry1ng tople

;sentenges (OR - priglnal varslan during generaticn and fewritten

"iversian durlng;identiflcatlan; RO rewrlttan,versian during

'»lgeneratign and ariginal ?erslcn during ldentif;ea slon )i’

- N
- T



}}Eachlreader maFPEd bapies onto sentenees for” bath passages,, kN

1?After magpins tﬂpics rer gne passage, the :eader wgs giveﬁ 313”

,ffshcrt rest’ befgre mapping the tQplEE fgr the cther passaga.fﬁyﬁﬁ'
Suhjects.;f31xty-raur paid..valunteer callese under:fﬁf,

‘>5 graduétes wara asglgned at randam tg Qne ef—the canditians

iwgshawn 1n Tﬁble 3., i" | '»; B _._,f

' The mean’ similarlty measurea far the nine lerically L

=

;vsimllar sentences are shaﬁn in: Table 4‘%a determlne Hhetherfi7
. Insart Table 4 abaut ha:e,, ;;:  ‘;;“ !.= ,.

éheéa Eentgnﬁésfbacéma tépiéally similar when thézsentencéa

. were adjacent to each cther. the meang far canditlans QR.\EE

'I" .

. and RO were cgmpsred with the meags far eanditian QD. ~ A

t tast far carrelated meana .was u éd.Jw
The 1e;ically similar senteﬂces beesma toplgally similar
.fﬁ” _;when meved ne:t tc each cther durlng the tapic identlficatien
'  ;phase of the mapping prccedure.u For bcth pssssges, tcpical :

1'11 ity was significan, y gregter when the sentences were

Eﬂjacéﬂt (t = 8.91 anﬂ 9 76, df = S paL.OE fcr the DR gnd RR

t.= 5.82 and Be 84 -4f = 8 pn{ 05 far thé-'

o GB nd BR canditiens af NDD) X ! , . L
?%i;;‘fgf‘ : The tgplcal'similarity between palrs dld not 1ngr§ase .
when;readers an the rewritten texts only during-t;pic:a
generatién (canditian RO) . Far GQP.*sentences actually becamé_

less tgpically similar (t = 2.95 af = 8, p frﬂj) Hhile for




_’iraadar'a ability ta understand’ ﬁhat the writar diaauaaad.f;isf

v

-

"NOD, thafaxéaa'virtaallj no éﬁanga iﬁ.tagiaal aimilaritj (ti.i)-

i

o o | P : , .
Discussion ;| ( N o . S

D
\ v

| Tha finding that use af tha rawrittan taxt duriﬁg
ftapic ganaratian had little affaat on tapiaal similarity ia-
nat surprising. During the ganaratian phaaa af tha mapping
praaadura, raaﬂara wara only cancarnad with summarizing tha‘x

aubjac+a diacuaaad ay tha writer,- Apparantly.!tha diaplaaaﬁent*

of a very few aantenaea (1aaa ‘than 10%) did nct diarupt the . "ﬁ,"

It was during tapia identifiaatian that aantanaa )
praximity had ita effact on topical aimilarity.‘ During thia
phase of tha mapping proaadura. raadara hava ta make judgaants
abaut aaeh aantanaa. In kaaping with the | fiﬁdinga af Dcaling

| and Lachman (1971) among athers, tha raaulta of thia atudy ahow

- that tha tapical aanta:t of a aantanca playad an’ impcrtant

rala in the raader =] intarpratatian f ‘the aantanaa 8 meaning.

‘Exparimantaz 4“ o L
Whilaxspatialzpraximity and thaiparaaptian of tapicai
;"ralatadnaaa are strongly ralatad, this’ .ia not hva‘riaﬁiy the.. :
case. Detailed examinatian af the ﬁraa atruatﬁ#aaifar»ﬁath A: .
paasagaa indicated that the firat aantanca of alnaw paragraph
and. the 1aat aantanca af the previaua paragraph were often in
diffarant cluatara. Thia was. aapaaially 80 for aluatara with

high 1ava1a of aimilarity. Thaae aantanaaa at,paragraph

’baundariaa aaamad to be paraaivai as tapiaally 1aaa similar -



ﬂgindentatlan. Rssders;sppegr ta use parasraphi'

V%ffﬂﬂne cue chat ‘a new taPiG has begun; Tv was hxpe

_sentences at paragraph hﬂuﬂdarigs Li

cue ta topia ghange was remeved.

Thus,l EL"

ivgrsicﬁ,

’f*ﬂ Qflgiﬁéi veralcn;_‘ ‘ S
- w»¥.Pracedure.r Readera mappad téplcs tu s f’:”

5 'bet.h the GOP.and NOD texta..v Half of the reaiers /Eaﬁ the GOP. t.ezt;--

F

-first while haif ssw the NQD taxt first. AftE§/mgpping tGPicsf{a?

est befafg mapplng

7

1 7f:far one pgssage, “the reader was given a snort

the tapics for the ather passage. v T ,/

B

E Headera used the 1ndented vgreians nf the texts dur1Q§

:géﬂjghg_tﬂplc genaration phase Qf the mapping prosadure.j The unind\nted:i¥




e

.16 -

i . S

:verslén was. used durlng the tapic 1dent1flcaticn phase. This

7;A was dane because we wanted readers to genarate tapiel umdar ,J

',aptimal cgndltlans fcr percaiviﬁg~tep1c baundaries.« Iﬁ tha

-:fway we gaul& better assess the effect of . remaving g cue tgf

_ these houndaries on the perneptian af tgpical relgtadness. :
:_Alsa. the tapical similgrity data fram the firat Etudy repartgd'-%
fin ‘this papar wen;used tﬂ e?glugte chahgeg 1n simllar;ty due ’

tc the removsl nr 1ndentatien.f Tharefaie. 1t

i

L ﬁ.
undgr ths game egnditians as readers 1n the first Etudy.k
i Y |
, Subjeets.- Eighteén paid. veluntaer’%igh schﬂal

. : 5\’. - ... .
. students partleipated in the experlment.r ig 1, ‘f o

i 3, .

F Regﬁltg . _,,EE ij ;§

The reapense matriz“ptaduced by the readers 1n éha‘

- pr esent a;pariment was: camparek
the 30 readers in the Pigst | !
ccrrelations 1ndicated thst-fhe&e waé éeneral graement ‘between:
the two graups of readars (r =’ 96 and .80 for GGP and NOD,
(fregpectlvely) Alss. the tree structures resultlng frcm a |
clustering analysis of fhe prebability measure mgtrices fcr this':

e:pariment clgselyresembled tha tree structures far the first

study shoﬁn 1n Fig. i and 3, | x:;ﬁ i

The finding af little d&fference between the tsplcal

B -crganizatian percelve& by the twa graups could be expected.

Readers in. bcth grcups genergted tap;cs undar 1dentical gaﬁditicns.

4

g anﬂ remaval ef 1ndentatinn dur;ng topic: 1dent1fi¢at1an cnly
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affaﬁted 24 santanaes. Tha gemer&l gsrea-enh af the graups~’

;milsrity af senteneas at parggrnph beundarigs is shawn 1

ﬁ;’;i\\ Table 5.' Thié tablé ahaws tha meaa prﬂhability E?gsure ef

rw,;: 3 ' Tnsert T;blg 5 gbout

k]

”jaf ‘the naxt) Bﬁd (b) fcr the adjaeent aenAi,

“’baundarles._

 jiad3acent sentenceg ﬁithln paragrapha {t 1ff j

i:-r'fgrxGQP; t =¢5.7?, ar a‘fgs p< 05 for HQB}.

f;was a tendency fgr paragraphabaunﬂary

,:igas mcre similgr whsn paragraph 1ndentatlan was remived,fhan_

;l~;when lndentatian was Preaent, ThiB iﬂéféaﬁé 1n similarlty wgs

n“igtstlstiﬁally glgnlflcant fer bath passgges whan evaluated

with I;Ea!ts fDI‘ carrelated méans (t = 2, 58 anﬂ 2.?8 fur GGP

ik

Lt 18

: ?;gﬂa NDD, df zzg.apfigﬂj);z Thls 1neraase in similarlty far .




witn gradter:thnn—dhsnce adcurncy when pnragraph indnntntinn

hds been re mnvnd. The resulta df thn pr&nnnt study suggent

thnt pdragraph 1ndentntinn ncts td enhgnee *he dfréctd df the'

/ N i .
dyntactie and semantld cues td tnpldal bdundnrles. ‘

Gennral Discusslnn N

A

‘ ThE atudy presented a methad fnr determining the . rndddr 37

| perdeptlnn of the tan;cal crgd lznticn cr a passdge.' The

i e

-
relnted sentences that 8seem En\reflect the subjeetn discussed

: by”the,wrltngg_ In additlan, the methnd yiglds rdprddudible =}ff;

resiults. j“ S '; Ce ,f o g

This clustaring methad nf retrdeving tdpinal dfgdniZEtlgn;,

WES devised tc hdlp in the searcn fdr text features thdt readnrs

use tn understand whnt they rend; The rasul ,;of Experlment 1




AAribﬂth writars snd researehars.. Thls clustering

-197at

shewad that tha 1&:1351 aimllgrity of santencas msy leaﬁ raaders | 2;;
to percelve that two sentences are teéicglly slmilgr 1f the e 7
!sentences’arn clase tegethar.: This nding Euggeats that the
.!spatial reiatianahip af sentences 13 an 1mpnrtgnt determinsnt
of the pereeptisn QI tepicailtj. Perhaps ‘one @f the raadingl
strategies uaed by resders 13 ta aasume that spstlally adjacent 5fﬂﬁ
_senteaeég aelang to the same tapic unlasé tha Hrlter s;gnala -

“the. readar that a new tcplc hss begun-r Etperiment 2 presentad

evi&anae thgt ane such s;gnal mgy ba the typegraphical aanvent;an

“of paragraph indentatiani . i “
; | The hierarchleal elusterlng mathad prgvidas a rel;gble

 way Qf characterizing the Qrgsnizatian percelvad 1n a pﬁgsage.

Eaving a metric ta deserihe:erganizatlan ean be valulble ta

"*had’prevides

& way te map tcpiaal arganlzatian on ta:ta and to;detact thP=f,;f?vxu

qaequenciﬂg éf topics in a passage. Uslng this mathcﬁ 1t shaulﬂ
'be pcssiblg tg evaluatexpaw slternative uays af arganlsing passaggs]

'}*affect readerg from bath a practicgl and thearetieal paint af vlew;;
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' 83,84

87

191,92

Sc;gs‘Lf

95,96
97 .

i

. disadvantgga of atginiess stae 1 ;thgt it sttra

~réasan far ssrviee wire reaist&ne

 Denver stuayAaﬁly the,first phase of studies,

: g i“\ : R
aid theary—gbsut éuratian of naed zar esb1e

praﬁecﬁi@n.

bast armor. fnr buried wirg is"d>

lighzning, 1im;ted use ta servi:a_inst d-of  rura

T

af rural wire,
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reason for fiéld test,
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raasans fﬁf cholce af field teat ares and the
" pature st field test. o
place of field test,use af test results,
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1,A diamnnd énclases the number cf eac$
-sentence that ;s the first sentenca af a
paragraph T

[{1)2 ' higfarica; introduction - cnin talephs;ne serﬁ.ee
. ae:ﬁmplishgents- SR

R I . o
5 5 ) R reviaw af coin. talephana ser‘riea,cain serviee ‘ 5

iﬂprﬁvement pragra.m defined,’

S Y% I

7,8. " .pre-pay (él‘ép'asit) calling since _"1?5'3@“5} B

o5 -

9 ~exception to pre-pay calling = - _.. oy

10,11 = description’ of post-pay apers.tim: “and 1ts’

| ! ' S digadjgntggéa.,

a

reatﬂ;ea defi.n_e«i

-1l i w—j_tﬁmt disil tene den t know ;Li‘ Phgﬂé ig work TE

before depasit cf maner. i L
-3 risk of. ;Lass—afamney a.vaiied with dia.l-tane—ﬂrs ,

)

16,17 ‘type of calls with dialstﬁneﬂfirst made withaut
L _r' QEPQsit _’=“ : . o
.@18 can dial without depasitimg fﬁr gerta.in 251133 L

i;l:luding cs.lls requirmg aperatar assistam:e.

19 ot pmﬂedure for regu,lar laga.l call. - ,' -

G,El ' dets.:u_s of pragedu:e for carreztmg depasiﬁ erfnrs. ‘Eg 21
1

' improvement ‘pragram offers better ;n:ice tra.nsmissian. \

23,24 e;:planatian of how and why..
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-37,38

b1,43

modifications not the only problem.

holding time increases due to time to deposit coin
after dial tone.provided;also needvta *edial._
coin calls handled by ESS similarly’ take mgre tima

‘me additional equipment neeﬂed in central affiaé - 3?,38

example of h@lding time af crassbsr.

more sendars and- regiaters,mcre cciﬂ-cantrﬁl cireuits ﬁl;ks

becgﬁﬁe of holding time 1n ESS,

. transfer of panel office service to ESS or crgssba:;

equipment designs available to modify craéspgfiH
offices;step-by-step offices in 1970.
- 5 '
four key components of crossbar modification:
line cireuits, e =
s&nders, markersg L
circuits;ESS canversian vias pragram.
changes in cord swit chbaards.

conversion of pbstapay offices.

2amprnmises to minimize gasts gt cain telephanes

-'maiﬁ madificatian to multislct for dial—taneafirat*

none for new univers&l single-slet

m;difiﬁ&tians of mﬁl 4~ and single-slat described-

same,different.

Table 2 p. 2 of %
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26,27

| 54,55

56,57

60,61

67,68

ideally appl‘rcable to all central offices, ég?
switchboards and stations. '
biit changes ﬂversall substantial;therefarg theré. 26,27 .

are cnrﬁprcmisas .

changes in sigﬁalling between telephones and .central

office rdecessary.

-
A3
W

how signalling operates currently.

-
wn
-3

haw signalling will operate with dialatane-first 56

deseription of cgmplié&tianxin central office

*‘@%"
. =

because must verify initial deposit 1f>nqt

req_uired

central affices differ in when and way to decide 60
/
ta camglete or deny eall;but same chegk for; cains.=
) ' : . : 61

universal coin telephone possible with any central 62

office. . IRt
. "\\ .
addition of #Laavalt battery and use in*eantr&l ai‘fice, 64

when battery connected with cord switch. é%?ﬁé

this precludes Touch-Tone. - .=

An ruture, fewer cord swit:hbgards, thus 1imit on - S?’,E& '

Touch-Tone wlll lessen.

28 .

N " Table 2 p. 3 of 4
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Table 4
The mean tapica;_similérity-betﬂeéﬂ sentences
as a function of spatial proximity during the
topilc generation and identification phases of
the mapping procedure. V ‘

Test Version Used During
The Mapping Procedure
Topic | - Tople -

Condition Generation | .Identification " GOP| NOD

 Passages

00 A Original _ Original 281 .31
RO Rewritten|  Original | .11} .34
OR Ooriginal Rewritten . 861 .96

RR Rewritten Rewritten .90{ .95




Table é :
Mean probabllity measure of gimilaritj
between adjacent sentences at paragraph
boundaries and adjacent sentences within
paragraphs as a function of the presence
of paragraph indentation

Version of Text "Adjacent Sénﬁences Adjacent Sentences|:
Used During At Paragraph . Within
Topic Identification. Boundaries - Paragraphs

 Indented - .60 e
Unindented .68 o .84

NOD : ‘ . ’ o L
Indented = o .59 - .93
Unindented .67

S
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Fig.

Fig.

Fig.

oy

7

8

Figure Captions

The tgpical arganization of GOP resulting from an'

- hierarchical clustering analysis of the similarity

‘matrix based on the"prgbability measure of similarity.
The topical organization of GOP resulting from an
~hilerarchical clustering analysis of the similarity
matrix based on the frequency measure of similarity.
The t@pieal;ofggnizatign_gf NOD resulting from an '
hierarchical clustering analysis of the similarity

matrix based on the prababilify measure of simiiarity;;

"The tgpical Grganizaticn ‘of NOD resulting from’ an
hi%rarchicai clustering anaiysis af the similarity
matrix based on tne.freguency measure of simllarity,

Graphiéairevalﬁatian of the goodness-of-fit for the
‘GOP tree structure (Fig. 1) derived fram the prcbability
measura Qf similarity.

Graphical evaluation of the goodness-of-fit for the
GOP tree structure. (Fig. 2) derived from the frequency

measure afréimilarity.'

Graphical evaluation of the goodness-of-fit for the

~NOD tree structure (Fig. 3) derived from the probability
- measure of similarity.. '

Graphical evaluation of the gccdress ~of-fit fur the

NOD ﬁrea_struéture (Fig. 4) derived frcm the frequency L

measure of similarity.



o3

ERIC”:-

Aruitoxt provided by Eic:

V% i

H.ll'lﬂ - ﬂ M Sl

[
]
!
A
H
F]

A W . 0 R

L, T 1 e mﬂ P

L L R L]

ERERRREREA

FERREE

]
-

SRS R N EE RN

1 I

Ll

Z ,:i V; =§; s’g’; grég;é
I 3 d : ¥ % T -5 = T T I r i
525;2 SRR £oroa LIRS ;i-g%%
iii;{i%;; gig 352 g = 5 1 -
IEEREEBEEE £ O R T O O |
£ & & 4 & & & & £ £ _& £ & 4 £ 4 d & 4 £ 4
R ez 1 t:r:frzrlre
) T IR
_ ol s o 8 e &
- 50 : T e T i el F s xes =



ISR RRRRREREIE 1 1
R EEEEEERED iz it
EEREERERERIE I il
_,ii_iiéedaiiiié.!- & & 4 = =
‘_s’»séis.i_:’::::-::!! [ I e ¢t

F ‘e iilii:

Aruitoxt provided by Eic:



e
=
-
o
x
-

.

7 rasey

.

A

w0

sones

FeRInG

Pt

.
L]

13 4

2
»

ol

158 =l

TEnGt ¥

16 Sil

URJLETS A3El

vy

Yo

l!iﬁliflif!!rr - "eawnf : N
fﬁijiiiiijiihi!i]lilElJlljlill JliiLJPTi—C!“ m—l!rll
iiiii!i!i!iiltﬂ,iifiigijilfljr,dili IJI. M ,—l!x.m. S0

L E L L L L L R Ty ) e e i
mamaness .. l:l,l,Liiilril,lirn,l.l,ii - l_l_.i.! . - -
liiliif!iillill(lf!l!iir!lilrg o ﬂ T
i!lllf!]!!ﬂiiil!!jlibilri - ﬂ!tim!illrfiﬁ

. . . . R [ .
liilli!iillll!Jlililil!iiil!!lilJliiiil!l1ili!la
!l!ir,r!li!iill!i!iilii!!l!l!l!iliiill fillﬁ

- -
-
u

-

O

W
L]
1

X
P
o -

RS |

LE R T T

- '

LEE X LN ¥
-

!,l!,ll,llrl[l
L -
LR T T T
.
LERXE LY RET )
J

-
M - -

- -

- LY}

- -

- -

- -

- -

- [

- -

- [

[} »
u L] L

L L. L)

oy

"

L I PR R R T T TR
LR LY L TR AN

i
e
i

i

™

- .. - LI YT T K

-
- -
L
-
-
-
-
-
aone

€ a3

L I

(LT
LR EN] "
|
¥ -
*
| J
| »
- :
\ . . ]
LAY AL R L AT ERE L AL LYY LY
-
1 "
i ) f - .
. -
- ¥
]
[]
FEETIT TR R T N

LE R REREREXTE]

- rl -
-
- -
- -

.y

b
L L]

!lii!l!iiil!ili!llliim

W
g ﬂ
,._ -

|

L LK N} J - e l:l:l,l:l:l,.l LA B L L L L)

ﬁinlcuylg

- W ey W
- ;- o L
: "
R T ™
EliiiiilIi!!!li!liiliiillilllit!lgliiil
i!ﬂl!ill[iiil&!!ilillliig. .L,ﬁ
- W )
LR T TR R P R L PR Y g
e T iih:li._l;l, LE TR ¥ ] l;li,l;l,l,—, , '
,l:l,,,_ll,ll LE R E N NN i o —i
) L LT . | ,
e ,m -
: ) L LER LT LT
- e
LR T Y LT T Y R ll!iiiiilllllii*
- ol - - it - - L o - - it s - -
- - - ™ - o - - - - - e ™ - -
u T 4 5 ¥ ¥ o4 ¥ 4 %= ‘4 =
- - - k - L. - - - - - -
- . - ' - - - - .. - -
- - - -« - - [ - -
- - * = " e = - = = - - s.
-1 5 & = EF & X. = & 3 B8 = =
¥ * ] " * " “ w o Y ow. . L N
L] N L] - - - -, e - - - -
- = > = ¥ 2 % 2 % % % 3oz B
- . ) . [ N .
w - " o
. . . OE
- » it » 2
f - i —):
. . . ~
,_ ., :




. B N Y -
S . N M . . w ;
. L LT LT PR :!l:l,l,!l!,lliiin . "
. v ﬁi,l,!li,l?i:izl -y ' . s
L1 ] LA E R EYERTENEE LY NEEYR ]
" c . g oo b . Lo [3
R » . * . o ,l:ll!l,ll,l,llii,!,!llli,l:!l:ll_!_l_l
e L LEREL LI L RER LR LN R . g .
. - l! PRI III LY L R R P R T R T S
S i - PR TR R L R R R R LR ] - __
. » L] ,l,li,l_!,ll:l.,!l:ll:li,!,Il:l,l_llllfl_li, - h.
" .
w Co - R L L L] ﬁ . ! .
. - . . . - Iwm [ , |
" " ' E1 - LR E R TR TR EE}.] - - L] ﬁ - i
) LT ,I:l,ll_!,lI:!,lIl:,li,l,i:ll:ll,!!l,i?lll ”., [ »
T e W R @ l:l,li,m,
L I A R R T R T Y T T Y

] — - - L e P R P L L T X
. “ " . *i,lll,l,
,. o o R L e L L L R L I Y R X .
N . " .. "
f - . . " )
” ™~ ae ,I:u.,l;!I,I,I,I:ll,li!ll,l,llili_l,ll!!ll,l,l,[li:l,ll,ll, - - "
M -,
g ™ R T T T ,I!,!lllll,lllilil,!lll,lllll, - |
3 . - -
[~ . " E ) W
™3 [ O N U R O O A .
* . ! B ¥
ﬁ o M M I L Y Y L L T L s r  r rE " L TR L T LTIy " ,_ ”“,
- m ,;L s T - T 1 - - _l;l,l_ll:l._,lvl,iIiiI,!i,lI:ll,l,li,_,l,.l,l,i_I,,I,.,“ .
.,m ﬂ“, L3 : R EELERERELREEENEE. I,ll:ll,lI:I:l_lfl:l,I:l:l;lI,,,lI,ll:!l.l'l:l,l:li,!l:l ._
m_, ”m ™ ,II,l,l,l,izl,l,itli_i,,ll:lilil;lrll!ll;l,li!l!i!iil,il,!l!illﬁ.,lzl,,, " n
- “ T e g e e T T B L. N | . [N .
1 , " ) . ) “!i!il,l,l,ii, N -
“, m T LR L R L R P I R R R I LR R A L L N | i LR -
)
o .- [ ——
3 - .
o . 1 ' f
. w ] - I P LY. * ! R TN . .
* v - - m” - - _ mh . v , '
: SR | i ~
LA L L. N LE LR [] 1 ﬂ H " "
- i3 : ' i
. 4 - - g ol IR LR L L L e L LR
o, | I f
" ﬁ, LT 1 Iill,llll—, | . ’
B M s m e o i
= f -
m - LA R LN LR EERNRERRELTR] [ FEF YRR RETE L F T RN ] itl,ll,“
L .. lill,llii!l.l,v.
b . [P R R A e TR il_[I,lllli,ll;ll,l!ll?ll,n, w
. " -
e T O A N I W B A A S “ " "
. | )
ﬁl,,ll,ii,lii 1 o -
L 2] LA R R RS R EREEELEEEESEERET R E N R EEN LT L NN - m » m " [
Iy ] | )
* . .- N g o S o —— _ . ! 3 ,_, m” . n
. . 1 ] y .
N - e mﬁl,ﬁ?li,!il,n
. . - ]
T - R e - ) o
b | - f
L1 ] P R R R R N i H” .t ,, )
e o . X ﬁ!I:l.l:l,ll:ll,l:l,-.;i, .
N Y] Ml re 1 . "
¢ ‘ . ] \.\l/..
, W Ii,I:I_li!ii,ii,lzl,li,ll;!l:ll.,l,il,l,l,ll,ll,l!m ./fl M
- LR N T I._,l,,,i, - -, ,—, i
V. N ] LR 3 Y L A T NN R _,, . |
o P l,l,lI:l,Itlii!l;li!l,!ll,ll!_lilll,l_llll,ll_!l,l, ,“ ,‘__, . L ”
. |
L1 ] PR R R TR T R A I R R ] | Bl
. . ) . ]
4 - A O e ) . . . m H
: ,m - oo TR R YRy e R g R R S T TR TN 1 .
LT ] W R T R W D g ] 1 . ] H
. ool ,
1 [ e e e T TR I ' n I c, [
. [ - 4
”“ e [ e e —— ] . . " . i
[ . . b b . ELELLE
¥ ,ﬂ - P Y L L IS I . . ' k
1 * . 1
i . . - | " . ] .
m,, L L AT L P P R R R N L Y ]
. . )
q . . N ]
,m w ol ll,i!liil,l!l,lli!,l,l,,_ . "o : ¥
] i EELTE T TN T . - " X H
. v ) - g \
“ rig LA R ERE L XN X EL N R N TN .,, - 1 ,_,..
' . . . ] " .
,lll,ll!iil,l,l,l,lli:!,l,l_!,ltl,f [ X &1 LA R LI EL LR LA ELELYLRELE LI LT T L T N M
| AR, . . - . . )
- b, o N, N

Aruitoxt provided by Eic:




Lttl L T R

.

o

e

AR LD, -

-

-e

—

- ==

= ==

= A=

-y SRR EE .
2 sEsEEse=sses
- a=

e -

s =

- =

-

P T T T

' H‘a‘; WP RS

=" . SEFESEREasEna

EhassaEsaband

"

L] l-‘mml:m-u

[ T
[N ——

[

Aruitoxt provided by Eic:



EEEREEE S

EL LI ITT I P T

N T e
LT ey
g T

T

o o,

Aruitoxt provided by Eic:



Ll - - .!lll.llilr
- il.!f.i]iiilrLL!!1l

- - ]lL,,liTl]l!!.l
_y L

A

LN W Y L L R R T

A i!ll.ll

. .-
LLE LT LN Y]

i T o .Ell!l!flrlr!l, ew
il..l: I!irfill!l
- ;il,.jil!i.!!liillli]j!ll!

2¥,nlll§!llii[lj!l!!l,

. . el - . L -

R T IR B e XY
. v I .

L iiliillliiillllllllfﬂ

-~ - ,Ullh.Tilll.!llliiiill
..m( W eemme G
. - |
: ,r, N - e enm " i
- . L XN sene
,m T Illlia i
N~ - ) .
. ,“ )
ﬂ, - 3
ﬂ “ _I,,l. .,I,l,.l_,l,l.i_I._I,,l,.il:l,l!_l,l;l.l,!
P . L
. K . i,i!!!lliiilil!l!:
1 - *f.il
; !\, L S Y 3 ¥ ] - - e - ]
- ) e .
uﬂ -l LAE L E X TN T Ty YNy LY XN
.- e R
i o m, L E ] L2 !li.@i.llllilillli
i . e SNecensesemEmmw Tewew
o il!lli!!ii!l!rii!!ll.!
L]

iil!illi!ﬁilur]!il[lll
- llli![l!li!lliil!!!!
-l Jliiilrlli( iill!li!i!
s. Qliiiii!iiil!!l!ifll.!

e e weewe -

.,m_r..n.rym
oM
NP

LR R R T ™Y Ry ey

L LR N Y

I!E!lllll!ilf

| o -

"
LR T TN Ry ey
. .
acene » - "
. ..
ok
1 . R
I!!l, E
- N
an
ae |

lecensia

!ilf!,j

1=223190EK B1

%

LA LT TY Y P

“w
.- N

A .

L d
. '
O . h
LA RS TR T XY Y]
- w .

1

"

Aruitoxt provided by Eic:



~ RANEW

i

I

T e

SLNTERCE T8 TOPICH

FWLITCTS ass

LN

Tm

-n
LE |
T
-
[ X 1

" i

L

L
Ty

& .-

L L]
L]
-
L L]

- .
o
.
e

lﬁl!jlilh

LA R R T LY

-

- .

LE L T YN IQIli.'illi!!i!illllli!i!i!lilil
I,Irl“l!tl,l,ll_,l:lclll,l,l:l,l,l,llll.ll Il,lillitl,jl,ll,lili,ll,li;l:ll
" . . . . L .
-,_l,.li..,l_I,_l-,..Zl-!.,...i,.,.:.i!-i-!,-.,i,..',.:.,.,....i., EE LY ]

- - ease - wne e LI LT
LA A LR L L Y Y P Y Y Y R Rl
. - : . rl!l!iiiiiﬂl!il
. . . 0
LR R R P I B T I e R g g g appapgapengagey l, ,-, Fl
- . - [ I I L Y T Y T T LY L

-

P -
- 3

- . e .l -

lllﬂiill

T Ll Ty

.iiiil

llfill!flrl LN !

LT Y T E E T

"
- .
. W




0-0 Index of goodness-of-fit
——— Estimate of the worst fit

INDEX UALUE
0.4 0.5 0.6 0.7 0.8 0
T

0.3

0.2

0.1

,ﬂ

Foren Seicime=s

300 o .'Sava
CLUSTER LEVEL.
GOP - PROBABILITY MEASURE

Fig. 5

43

03-15-77 16.71% . frame no. 01

41, KOETHER




INDEX UALUE

, ~ GOP - FREQUENCY- HEQSUEE T
: . - 'Fig. 6. 0

S CLUSTER LEUEL' ‘="t°“wi7; Tk

ERICS

Aruiext providea by enc

gz



in;éx cf,the'gééingss—gfeff“

Estimate of the worst f£it

701 703215-77 15;2-}35*

e




1.0

0.9

0.6
I

INDEX UALUE'
0.4 0.5
I

U. 5 .‘

B ‘ﬂ‘ ] 2‘ .

0.1

0.

~ 0-0 Zmdex of goodness-of-fit

—— Estimate of the worst fit

By

5T a1 33 1627 14, 41? frame no., 01

O 51 Mig1

ERIC

EJ

KDETHEE




