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The writer of a reasonably long piece of expository

prose usually discusses a aUrOaer- of topics in presenting the

general subject of the passage. Part of the reader's undsr-i..

Pr\ standing of what the writer is trying to say involves perceiv ng

(=) these topios. At present, little is known about the stimulus

LIJ attributes of-texts that readers use in detecting the topics

presented by the writer. The purposes of the present study were'

(a) to develop a method for describing the topical organization

perc ived by:readers and (b) to look fort xt features that

determine the reader's perception of topical organization.

Method of Desci- bing Topical Organizlon

The method for describing topical organization is

based on readers'Audgments of the topical relatedness of

sentences, rather than on a content analysis of the meaning

of sentences. -Readers mapped topics onto text sentences by

Identifying sentences that were topical]; siMilar. 'Then an

hierarchical clustering analysis of the matrix:of reader responses

*as used-to determine clusters of topically identical sentencea.

The details of the method are as foltows.

Mapping of Topics onto Sentences.

Reading. A reader was given a pas_ ge and .old to read
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the pasaage carefully. The reader was told that he would be

asked to summarize the topics discussed in the passage after he

had finished reading it.

B. Topic generation. After reading the passage once, the

reader was told to review the passage and write down from five

o nine topics. -A toPic was defined for the reader as a general

description of something the writer discussed. The reader was

also given an examPie of a topic. To encourage the reader to

describe topics clearly, he was told that another person would

try to locate the topics in the passage. The reader wrote down

his topics on separate 3r5 cards which were collected by th

experimenter. The reader could consult the passage while

generating topics.

C. Topic identlf -ation. The reader identified the sentenc-

that discuesed eaph of the topies he generated. The reader was

given his own topic cards, one at a time along with the

passage and was told to--underline all the sentences that had to

de with that topie. The reader's topic cards mere given to hiei

in a haphazard order obtained by shuffling the cards. Bach

time the reader was given a card he waa also given a fresh Copy

of the passage. This allowed the reader to assign a sentence

to more than one topic.

The readers' reeponsea were entered into a matrix

hg all possible sent e pairs in a passage. A cell



entry in this response matrix number of -eaders who

underlined both_sontences of a pair to indicate that they

belonged to the same topic. The following two measures of

topical similarity were then derived from thIs response matrix!

(1) Frequency measure_of similarity This measure is

the number of readers who indicated that two sentences were

topically related. This measure of similarity Is simply the

cell entry in the response-matrix for a sentence pair.

(2) Probability measure of similarity. This measure I- the

cell entry in the response matrix weighted by the number of

eadere who assigned the two`sentenees to topics. This measure

the geometric mean (GM) of two cont_ngent probabilitiess

-GM = Ptillim3/m) P(Ln

P( En 413 ) is the probabilitythat sentences- n and

42 are aSsigned to ihe same topic given that

sentence m_is assigned to a topic;

P the probability that n and m are

assigned .t40 the same topic given that

ntence la la assigned to a topiel'

D1.1113 I- the number of reader's assigning n

and m to the same'toplei

Is the nukber of readers assigning

sentence. n to topics;

ls the number of reade-s

se tence m to to ics.

The two simi iarity derived from a response
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differ from each other in that the level of similarit between

two sentences for the frequency measure id partly determined

by. the number of subjects who assigned the aentences to topics.

is'not the case for the, probability measUre.

Hierarchlcal Clustering Analysis.

An hierarchtcal clustering analysis as uSed

This-analyais finds the

sen ences- that-are cipsest together at each level of (topical.

similarity in a similarity matrix.. The ana.ysis results in

the topical organization of a passage.

-o de ermine

a tree structure. At the top of the.tree are clusters of senten

that are highly similar to each other. Clustersat lower levels

-f the tree repreaent decreasing levels of similarity between

aentences. :The tree structure is ierarch1cal. Sentences that

form a cluster _owards the top of the tree are all(membem of

the samecluster,at lower levels of the tree. Also, a sen en e

cannot be a member of more than one cluster.

Often ,data that ex* being analyzed are not truly

hiererchically organized. Johnson-441967) has developed clgorithms
(

for'retrieving underlying hierarchical structUres. Johnson's

maximum method was chosen for the present analysis of topical

organization. The maxiMUM method is an iterative procedure

'for joining clustorc together until only one cluster remains.
a

Thia method only forms a new cluster when ail the.similari'Tlea

between cluster sentences are at or above a minimum value.



This minimumvalue,defifies a eltister level Of a tree. 411 clusters

forming at a cluater level have the same minimum_similarity value.

Any Similarity matrix can be analyzed with the maximum

method. TherefOre, a scheme is needed for evaluating .thezoodness-

-f-fit_ f theTtree _trueture'td the data being analyzed..

lff (1975) has suggested.a graphical evaluat on technique.

ff PropoaPrl that an inde*,of-goodness-of4it be ealcUlated

for each cluater level of a tree. This index Is the proportion

of. unelustered sentenep pairings. that-Should have been, clUstered
o7r,

at a given cluster level. This index would be zero at all

cluster levels if the data were truly hierarchically structured.

efore, goodness-of-fit can be evaluated by lookIng at, the

deviation of the index from zero, t each cluster level.

Halff alS6 proposed that a value of the index can be eel. uiated

that represents the worst fit for each cluster level. ThIs is

the expected value of the index if sentences were clustered

together at random.

.Halff s evaluation procedure was Used in the present

study to decide how well the readers' perceptions of topical:

latedness were described by the hierarchical Clustering

anelysis, Using this procedure, it was also possible to decide

which of the two measures of sim larity-p:roduced the bet er

tree straoture for a passage.



Application of _h- Clusterthg Technique

The clustt tng teehnique ws used to determine the

the topical organization of two prose passages. Two-tree

-tructures were derived for each pas_age. One was based on the

_requeney measure of similarity and the other:yen the probabIll.tY

Ifteas*re of similarity.

Method

Material. Two passages were- taken fkom a publlcatlon

containing technical artieles,of general interest. One

passage (GOP) discussed gopher damage te telephone -able_ he

other passage (NOD) discussed pay telephone service. Bach

passage was approximately 2000 words long. There were 97

sentences in GOP divided ihto 24 paragraPhs; there were 99

sentences in NOD also di ided into-24 paragiaphs.- Both

passages were fairly difficult ( 'Flesch Reading Ease Score

was 50.7 and 50.8 for GOP and NOD, resPe:tively).

Bubjects. Judgment6 Of topieal relatedness were made,

by two groups,or,readers.

(1 ) Twenty-el ht paid, volu teer high school students.

Each student only saw one of the passages.

'(2) ThitY-two paid, volunteer college undergraduates.

These readers also served in ExperIment:1 to be reported.

They;read the publiahed version of one passage and an altered

version of the 'Other passage. Only judgments for the published

7
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versions- of's passage were used. Sixteen students generated

topics for Go? and 16 generated topIcs for NOD.

Resu

The response matrIces produced bY' the two groups of

-readers were compared with each'other. The'Pearson product-

m6ment orrelaaon between the matrices indicates'that the

two groupo of readers were in general agreement.about the

topical relatednesr of the sentences (r= 82 and .93 forpOP,

and NOD, respectively). This result Bugg _ts that the method

for describing topical relatedness yieldsreliable results.

The response matrices of the two groups were dombined

into a single matrix for eadh passage. These,combined matrices

/

were used'to derive -the frequency and probability measures of

inter-sentence similarity. Each siMilarity matrix was then

,subject to an hierarchical clustering analysis.

The _ree structures representing the topical organization

a pa sage are shown in Fig. 1-4. Figuree 1 and 3 are-the

ep structures for GOP and NOD derived from the probability

measures of simIlarity. Figures 2 and 4 are the tree tructures

Insrt F E. 2, 2 and 4 about here.

for GOP 4nd NOD derived from the'frequency measure or similarity.

The dluster-levels and theIr simile ity values are shown in

the aeft-hand column of each figure. Sentence numberS are

listed along the top of the figure.

8
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sentence cluster from an old-cluster is ind1cted by a horizontal

dashed line connecting the new sentences entering a cluster

with the vertical line coming down from' heTold,cluster.

In order to demonstrate how these-tree structures relate

the content of a passage,-Tables 1 and 2 give Verbal descriptions

the content or the clusters for GOP and NOD, respectively. ,

Insert Tables 1 and 2 about here.... ...

A brief Summary of eath sentence in a. passage is shown,. 'The'

sentences are organized as theY are in-the tree structures-

derived from the probability measures (Fig. 1 and 3). Sentence

numbers are shown in the left margin of the pge. The lines:

connecting sentences correspond to clusterings -at different

levels of the tree. The letter labels correlpond tothe lettel;s

1Sbel1ng'each major branch,of the trees in Fig. 1 and ) The

sentenee numbers and brackets in the right margins of_the two_
-----

tables represent the tree structureti derived from the fre4uency

measures of-aiiiiarity (Fig. 2, and 4). This information was

included In the tables to help.in comparing the two tree

structures fora'single-passage.

The two different measures of simila ity produced

slightly different tree structures for eaph passage. Clus-ers

differed primarily in the clustering levels at which 'specific

sentences joined c usters, rather than in which sentences formed

clusters. -This Is illustrated by the letter labels on the

_figures. Each maj r branch of-the probability-measure trees

for GOP and Wallas been assigned a .letter. Iheseletters were

9



then used to label corr sponding parts of the frequency-measure

trees. For GOP, four of the five major branches in Fig. I

correspond to major branches in Fig. 2 One major branch (E)

in._ Pig. I split into two'branches in Fig: 2. For NOD, four _

the six major branches in Fig. 3 correspond to major branches

in Fig.-40 Parts of two branches (C and,D) in Fig. 3 form a

single branch in Fig. 4.

Evaluation of Goodness-offit. flialff's goodneas--o

indiCes were calculated fOr all trees and used-to determine

which measure of similarity produced the-itter tree structure

for a passage. The ihdices and the estimates of the worst

it are plotted -In

- ---

plotscorrespond to -the

--------s-
Th

.--ese----
Insert Fi -8 about here......

tree structures in Fig. 1-41 Halff s index remains reasonably

near zero for all tree'structurep except at low levels of similar-

ity. This finding suggesta that the topical-omintion retrieved

by the clustering technique describes the similarity data

reasonably well.

Specific comparisons\between similarity measures for

both passage0 indicate that the tree structure derived from a

probability measure matrix provides a better description of the

readers perception of the.topital organizatibn of a passage

than the tree structure derived from a.frequency measure matrix

10



For bo h GOP and NOD "he deviations of the goodnissof4it

_indlces from,zero appear to be less ;or the Trobability measure

data (Fig. 5 and, 7) than for the frequen6y measure,data

Fl- 6 and 8).

The hierarchic 1 clustering arlycIz generated Clusta

of seman ally related sentences. These clusters appeared to:

be related to,the subjects disOUSsed in:the passages. In:additio-i

the clUstering analysis produced tree'structUres that described=

the similarity data for sentences reasonably well. These'find-

ings indicate that the clustering method is a valid method-for

desdribing the readers' perception of.toPloal organization.

Thus, clusters of topically similar sentences can be retrieved

vithOut evaluating 'the verbal-labels that readers use to describe.-

topics.

Exploration of Text Features that Deterltine Topical Organization

Experiment 1

topical organizations for GOP and NOD (Fig. 1 and

3) were compared with clusters of sentences that had 'been formed

from Sentences that shared conterkt words. This comparison was

part of an effort to find text features th t would predict topical

organizatlon. The co-occurrence of content words in Sentences

was analyzed because it was thought that writers might tend to

the same words when discussIng-a tople. If sp4,spntences

ii



that were similar in thei- use of content words should be

related.

comparison revealed little relationshivbetween

clus ers based on topical.similarity and clusters ,tased7on

lexi_al similarity. One reason for his lack of correspondence

was that topically similar sentences tended to be neariach other

in the text while lexically similar sentences couldADelOcated

anyWhere in the text. It was'hypothesized,that spatial roxtm1t

might have-an'influence on the reader a .percept,ion'o
I

relatedness. In that case lexically similar sentencesiwduld

Be perceived'as topically similar if these sentenees werenear,

pach other. To teat this hYpothesis the GOP and NOI pas:Sipa

were rewritten,r .Jk few lexical). sim lar 'sentences that.'were

far apart in the original texts itere toyed so that theY:.were:

adjacent to each other in the rewritten teits. 'Eachpair'w

chosen so that the sentences of a pair were lexically highly

imilar and topically very dissimilar. It was predicted that
al

the sentences would become topically similar in the rewritteil

\.
paSsages.

hod

aterial. Both the original and xewn1tten ye_ _one'

the GOP and NOD'texts were used. The texts were-rewritten
+171, r

so that nine sentences were moved in each passage. k moved

sentence was placed next to the sentence with ,which it was lex-

ically similar, but topically dissimilar. :Topical dissimilarity

12



Was insured by'picking sentence pairs that came together:in:a
. f

cluster at low levels of the tree representin the topical'
,

Organization of a passage' LeticaI similarity wae-inauied:b

picking sentences that clustered togetherat high levels of the-

--tree representing the lexical organization of a passage.

lexical organization of a passage was determined from,a meas-
,

of lexical similarity. This meastire was -based-on.both th'

number of-content words shared by two sentences and the number-

of content words in the two sentences t Co occUrred' in Other:

sentence& The index of comMonality (De se* 516.5)_was tuled tc

determine... the ,degree of

[

When a sentence.was moved', all'anaphoral-words were

:replaced ,With their referents. In'adFliton, the tense of the-'

moved sentence verb was changed if it conflicted wi h the verbs
A

in .the sentences adjacent to the move&sentence.
,

. 1

Procedure. The versions of-a passage seen by a reader

during the topic generation and topio identification phases of-

the mapping procedure were varied.- -Some readers aaw the same

version'of the text In both phaset (op -.0rig1 version of:

text 1:luring both'Oasesi RR -,rewritten vorsiondutingboth

phases), 'Other readers, saw on_ version of the text while
,

generating topics and theother +rattan while identifying topic
1

dUring generation and rewritten'sentences .(OR - original' version

versionsluring-identlficationi R itteniversion during

generationcand original version during Identification),

The design:for the experiment_is shown in Table
-------------- . .. ..........
Insert Table Iabout here..

....... -------------



hi:reader-mapped topics onto:sentences for'.both. passages.

4.iftermapping tOpics for one passage, 'the: readar.WaS gilien.

Short test before-Mapping the topica-for the other4assage
f.

:Subjects.,'Sixt four'paidl. Vollinteerc011ege Unde_

graduStes were assigned at random to'one-bf-the-Condltions-
. z

shoWn in.-Talile 3
/

The meanisim lar measurei fOr the nine:lexically

ntences are shown In-Table 4. To determine whether

Insert Table 4 about here.
- --_----------- - - --

these sentendesi becsme, topically similar when the senten es

were'adjacent to each other, the me

and RO -were'compared With the me-

teat for

Th

rrelated means was u d.-

lexically similar-Agentences böcame topIoai1y similar

when Moved maxt to each other during the topic identification

.phase of the mapping procedure. For both passages, topical

similarity,was aignifican y greater when the sentences were

acent (t = 8.91 and 9 76 df = 8, p (.05 for the OR-and-RR:

--cations of GOP; .t = 5 k and.5.84,-df-=

OR and Raconditions of-NOD).

The topical-Similarity between pairs.did.pot ncrease,

when readers saw the rewritten texts only during topic

_generatioh (oondition-R6). For GOP0',sentences actually bocaie.

less toplcaili'sitlla- '(t = 2.96,-df == 8- while for

P .05 for the

14



-

'NOD, there 1ras virtually no Change in tor4oal similari y

D sou-- on

The finding that use of the rewritten text-during

topic generation had little effect on topical similarity is

not surprising. During the generation phase of the mapping

procedure, readers were only con6erned with summarizing the-

subjectd_a ecussed by the writer. -Apparently,.the d1sp14Cpment--

Of a very few sentenCes.(lesS than 10%).. did not'disrupt the_

reader's ability to underEitand what the writer diScussed

It waS during topic identificaion-,that-sentence

proximi y had-its effect-On-topical similarity. During this

phase of the mapping procedure', readers have to make judgments-

abOut each sentence, 'In keeping' with the findings of DOoling,

and Lachman (1971) amOng others the.results of this Study-show

.that'the topical context or'a sentence played an'imi4Ortant

role in the reader's interpretation of the sentence's Meaning.

Experimen 2

While,spatial proximity and the'perdeption of topical

relatedness are strongly related, this'is nottivariably the

case. Detailed examination of the tree structu#es for-both

passages_indicated that the- first sentence, of a new paragraph

and.the last sentence c)f the previous paragi_ph were ofteh in-

different clusters. This was.especially so for clusters th-

high levels of similarity, These Sentences at paragrePn

boundaries seeled to be PerceiVed as topically less similar-



to each o her than

top

vention-p

/.
tenees within a par graph.

observation suggested-that the-perception of

rganization was influenced by the typographical con-

/
iiiiiding a passage into paragraphs. This extieriment:

_ _

evaluated the Anfluence-of paragraph structure On-topical

organization by comparinglpassages with and without:Iiaragraph

indentation. ReaderszapPear to use paragraph,indentation as

one,.eue 'chat a new topiOlas 'begun. It was hypothetized that

sentences at .paragraph.:boundaries the fiist:sentenee-o

a,paragraph4Lndthe last sentence -of the previous paragraph)-woul&

-be perceived as moreytoPicellySitilarflhen the:indentation

cue to topic change-was removed.

,

Material. The 4original, indented GOP and NOD _passages

and versions:of these-passages withoutparagraph indentation
-

were used.. Each origirial,passag&mas divided into2kvaragraph

Thus. -Vt of the 97 sentences.in.GOP 'tete indented 1i the origin&

versieh. and. 24 of th 99 sentence's in'NOD were inented -An the"
. ,

original version

6cedure. Heade s

h , he GOP-and NOD'texts.

mapped

Half o

_opi

the

noes for

readers saw the GOP text

while baltsaw the NOD textfirst. :After apping topbcs

one paesage the reader was given a snort before mapping

the topics for-the othei passage. ,

Headers used the indented versions of the texts durir

)he topic geeration phase of the mapping, iirocedure.. The unind ed
,

16
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version:WAS used during the topic identification phape. This

as done because we wanted readers to generate'topics under

optimal conditions for perceiving- topic boundaries.

way we could better assess the effect of removing

these boundaries on the perception of topical rills. ednese.

Alio, the topical similarity data _roM the first studir repor

in this paper wemeused to evaluate chahgei in:similarity due

to the removal Of indenta ion. Therefore, it-
, =

was deairptble for readers in this experiment to generate topics

under the' same conditions as readers in the_jirst study.

, Subjects.. Eighteein paid, volunteer h ichool

students participated it the experiment.
A

ResUlts

The response

present experiment was-comparea'

the 30 readers in the 'first atUdy.

_atrit'producad',by the readers in .ehe

the response Matrix fOr

Peereon product-moment

eneral atreement betweencorrelatipts'imlicated- thatHthe

the twi, groups of readersAr .90 and .430for GOP and NOD,

resPectively). Also, the tree structures resulting from i

clustering analyiis of _the probability measure matrices for th

experiment close4-resembled.the tree structures for the first

study shown in Pig. I and 3

The finding of little difference between-the topical

organization perceiVed by the two groups could be expected..

Readers in.both groups -generated:topics Under identical conditions,
. . .

and removal, of indentation drArin&topic-identification only
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oted,24 sentences, The general agreemen f the.groups.

corfiris the conclusion that the- present tecrnique for studYin

topieal driganization produced rentable resul

The effect of removing-psagraph indentation, on the

slillarity of sentences at paragraph boundailei ls-shown it

Table 5. This table shows the mean-probability iiesure of
diaqftwliwaft . womeOW4.04#0wmirwW..

-Insert Table 5 abont here.

ty (a ) fOr:the adjadent sentences pnragraphboundaries

he senteneea at the end of
-

one-paragraph and the beginnin
- =

of ltallext1 and (b) for the-adjacent sentences within,paragra

boundaries.

-When readers, d den ed verelons of- exts.- .

adjacent aentences at paragra un

.adjacent sentences within paragraphs

_for GOR; t = 12 14 df

es were ieis kiMilar-than

1.06, df 112'94

p 4 .05 for NOD).; _When_ paragr ph

indentation waa removed, readers still pereeivedl:

ntences at paragraph bdundaries to be less simll

adjacent sentences-within-paragraphs (t 4.63, df m 94, P4-.0

or-G0131 t = 6.77 df d961 p< for NOD). -However, there,-

was a. tendency-for paragraph-
.

more similar when.paragraph Indentation was -reioved th-an

ark:hentences:te be perceived':-'

whan indentation was present. This increa in similarity-was

statistically significant for:both passages :When evaluated

withji-tests for correlated.means (t = 2.58 and 2.78 for GOP

aiid NOD, d 22 .p 4.05) This increage in sim

18



sentence at pa_ graph boundaries contrast

larity be ween adjacent sentendel.With

results of this exp

irdeitat Ion is only one cue that--
-tOpical boundaries. Even when

readers still found ad

ith a decrea _e

paragraphs.

Ilaenv nuggent that paragraph

etc!ers use

-graph. indentation Was removed,

acont senterIces

&pent sentences with

a ;consistent With the

that '.readers can identify the _first sentence of-
, ,

with greater-than-chance accuracy *ben paragraph indentation

fiP4ing

boundaries

n paragrapha. This

oen -.et -al- (1969)

g aph

as been r moTed. The results Of the present study

that paragraph indentation acts to enhance the -0 r

/
syntactic and semantic cue to topical boundaries.

General D scussion

method' for determini

uggest

of the

The study presented a ng

perception of the topidal or4ization of a aissage. : The

hierarchical clustering analyss produces clusters- of 'semantic

related sentences tihat seem to reflect the subjects diecussid
_

by _the writer. In Addition, t e method yields /reproducible

the ,,reader s

resUlts.

ThIs clustering method,of re rieving topical o

we's devised to help in the search- for tektfeatures tha

;use tO understand whet they read.

. '19-

The results. of Experi

lly.

ganization

readers

ent:

_s



showed,that the lexical similarity of sentences
\

to .perceive that two sentences aretopically similar if the

sentences are clos- togetheir. This f:'nding-suggests that the--

spatial relationship of sentences is aii,imporpalvp,determinan
1

of the perception of topicality. Perhaps:one-of -the.,:readingl

strategie0 used by readers is to. assume -that..sPatially adjaent .

sentenees belong .to the.same.topicAnieWthe WrAtei.aliPaid

lead readers.

-the-reader that a new topic tab begun.. ExperIment 2 presented'

evidence that one such signal may be t e' tyPographical convention

of Paragraph.indentation.

Theshierarehical clustering method provides a reliable

wak-o_ characterizing-the:organization perceived in*patvage.

Having-a metric to deseribe-organizationcan- be -valuable,to.

both writers and researchers. This clusti1góthodprovidee

way to map _topical organize ion on texts.ana_todetect-the

mequencing of topics in a passage. Using this methe4 it should

possible to bvaluate'how alternativerways of Organizing;=passag

vet readers from both a practical and theoreticalT.point Of VieW.-

2 0
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Verbal discription of the content of the

sentences of the clusters for the clustering'

analysisof. GOP. SehtenceS ih the same.pluste

are bracketed together with.straight lines

A diamond. 0 encloses'the number of each'
,

. '6
sentence that is the first 'sentence of a

paragraph.

In roduction to general subjeCt.

IntrodUrtion of gopher and how,he_d_

-s proble_. much evidenCe..-

time,place,gophere,

about'firatetUity; de

trection used prior to'first

also tried in Ati*Y.

main conclusian of studY 1.

'things have Changed sinde f

new evaluation-planned for 1966 obje

described.

pew evaluation. who,where,whe
,

interesting fact

20,21 description of,gaphe * length

of appetite.

geographicarloca

23024 -.PtableMof incisorgrowth far

25,26 may lead to.death.

ineffectiveness of chémica

depend-on taste .

location inside madth means can che

sharpness of biting surface.

-rdnesd,of surfacelarge biting force results in

enormous pressure."



ten spcimens of eacW.design.

enuMeration of typ

inaample,s.

d thichnesses of cable armor

diameter of cables-and wi es in sample.

general description of samPles of cables,wires-

and protective-material including rOdent repellents.

and shield types used wi h wires.

description f buried wire and their shield and armor.

4 design.of cages:who,mater

experiment.

-eriala.mounted In cage.

how long samples left in.cagesno need for-ineen

to chew.

hunger not a factor In che

hems for



general'statement

Over a certain diameter.

specification of diameter.

58;59 maxlmCm jaw opening &nd how lax

be attacked.

field reports support minic

nO damage..

field re%ort of size and loca

cable damage.

construction of cable Sheath unimpor

discussion of steel armbred cabIe.

results 7. nO need to solder steel arMored

51 52 One plastic offered protection 'plastic to preve:

corrosion did not work. thicknesses of lead .

and aluminum that did not work,

other'plastics,even those with repellents,
/

54,55, , description of most of other aetals that

statement that moat metals:were effective.

1
t8,79

all armored cable/offered proteot±on but corrosion

of armor if penetration of- p1atic cover because

arer then less resistant.

'corrosion mak

_

normal thicknesq of a-
- -

importance of tYpe of internal stn.icture of wire;

air spO.qi 1_ espeoLally bad.

one wire/not damaged had no air space in core.

degree:/=of overlap of windings had no iffect.'

in general, wires did notperform well-
/-

75,75 04d result for two wires;description of difference 75,76

81

in-winding.

conclusion about wire construct based c' results 81

having;to do with solid core7

2.4



'

old theozy about du

protection.

ground compacted, but damage reported after'6

need for cab.,e

protection needeefor life of cable-,

-
best armor for buried 'wire is stainless stei/.

4 ,
disadvantage of stainless steel is that it attracts

lightning; limited-use to service- initead of

Just _5 years-.

reason for se

opposed to

f rural wir

s best far redistin

D -ver study only the, first phe.

89 reason for field test.

91,92 reasons foi choice of field -tee

nature f field test.

place of Field test;use of test results.

significant obserVations

plastics vs, metals'.

pr_-pects.

.90,93

de.to da



:Table
Verbal description of th e content of the

sentences ofthe clusters for:the clustering,

analysis of NOD. Sentences in the same Cluster .

are bracketed together-with straight line's.

A diamamd encloseg-the number of eeh

sentence that is the first seriténce of a

historical introdUction - coin t lephone s

accompiishMents.

_
revievef coin telephone servic

improvement program defined.

-Tay deposit

exception to pre pay cal

description.ef post-pay operat,

disadvantages-
.

dial tone-first a Majo

features defined.-

without dial tone don't know

before deposit of money%
\

risk pf.lossof-money avoided:with dia

type of calls

depobit, ,

an dial without depositing for certain,ealls;

including ealls requiring:operator assistance.

procedure for regular local call. 9

details of procedure for correcting deposit errors. 20,2_
174-

improvement program offers better voicetransmission. \

24 explanation of how and why,



mc Ons 110_- the only probleM.

Table 2 p. 2 of '.4

holding time increases dile to tjme to depositcoin 4o

after dial tone.provided;also need,to redial.

Coin calls handled by ESS siMilarly.takaMore tlie.

-37,38 me additional equipment needed in central or lee - 37 38

example of holding tiMe of crossbar.

41,43 more senders and.registeramore cOln-contra

beeau-d of holdimgtime in ESS,

32,33

34,35

45 changes in cord switchboards.

47 conversion of post-pay offices.

transfer of panel office service to'ESS or crossbar. 30

pment designs available to modify croisbar. 29

offices;step-by-step offices in 1970.

.four key components of crossba modification:

line circuits,

senders, markers1

circuits;ESS conversion via program.

comprOMises to minimize costs at coin telephones

50

modification to multielot for dial-tone-first; 49

for new universal single-a

modifica ions of mul - and single-slot describedk

same,different.

2,7

27



Table 2 p. 3 of )4

ideally applY:able to all central off ces,

switchboards and stations.

26027 but changes over-all substan alrtherefore there 26,27.

are compromises.

Changes in siallIng between telephones and central

office ilecessary.

55 hoW signalling Operates cUrrently.

how 8imlling

55

erate with dial-tone-fIrst. ,57

description of complication.in central office

beceUse MUst verify initial deposit if not

required.-

central offices differ in when and way to decide

to complete or deny call;buteame check for:Coins

62 . uniVersal colt telephone posSible with e

office.

64 additLon of -Volt batte

1

_d Use in central dftjce. 36

6

61,

central 62

when battery connected with cord switCh.

66 )his precludes Touch-Tone.

67068 ln future, fewer cord awitchboards, thus limit on 67,68

Touch-Tone will lessen.

28



1

84

85,86

80

1

81

tria of dial-tone-first.

first trial - where - Hartford. .

conditionnof Hartford,trial.

purpose of Hartford trial,

standard developed as result of_ Hartford trial and

tried In Danville.

purpose of Danville triaL

conditions of Danville trial.

method of, operating in GreenwiCh trial. ,

Greenwich Village trial.

79 conditions of Greenwich trial.

reaction to Greenwich trial.

Danville trial verified feasibility of overall

plan and standard method.

emaition to dial-tone as smoothly In switchboard

as in TSP.

feasibility of service cor.firmed In Hart ford trial

and good austomer reaction.

75,76 \ specifics of results 7 positive and negative.

189,90,91 overall results discussed.

94,95

specific: effect,of one esult-reporting of trouble.

trial results lead to nationwide

dial-tone-first.

where being introduced.

all locations are crossbar offices.

.cost of conversion and schedule

future 2 9

oduction of

75

89, 0,

83

;92



Condition N

8

2 8

3 8

4 8

5 8

6 8

7 8

8

Table 3

Design of Experiment 1 showing the passage I

veriions used during topic generation and

identification and the order in which rea4rs

saw the two passages.

Text

First

Mapping Procedurellases

Reading and

Topic Generation

Text

Topic

Identification

GOP Original Original

GOP Original Rewritten

GOP Original

GOP

.Rewritten

Rewritten Rewritten

NOD Original Original

mop Original Rewritten

NOD Rewritten

Non Rewritten Rewritten

Te#

Second Text

Nping Procedure Phases

!Reading and Topic

Topic Generation Identification
,

Rewritten

Rewritten

Original

Original

ReWritten

RewTitten

Original

Original

Original

Rewritten

Original

Rewritten

Origina1

written

Original
/

Rewritten



Table 4

The mean topical similarity -betWeen sentehees

as a function 'of Spatial proximity during the

topic generation .and identification phases of

the mapping procedure.

Test' Version, Used During
The Mapping Procedure

Condition
: Topic
-Generation

. 'Topic
Identific-tion

Passpzes

'GOP 'NOD

00 Original Original .8 .31

RO Rewritten Original '.11_ .34

OR Original Rewritten, .86 .96

RB ReWritt en Rewritten .90 .95

3 2



Table 5

Mean probability measure of similarity

between adjacent!sentences at paragraph

boundaries and Adjacent sentences within

paragraphs as a function-of-the presence

of paragraph indentation

Version of Text
Used During

Topic Identification

Adjacent Sentences
At Paragraph
Boundaries

Adjacent SentenCes
Within

ParagraPhs

GOP
Indented .60 .93

Unindented .68 .84

NOD:
indented: .59 .93

Unindented .67 .88



Figure Captions

Fig.. 1. The topical organization of 'GOP resulting from an

hierarchical clustering analysis of the similarity

'matrix based on the probability measure of similarlty.

Fig. _ The topical organization of GOP resulting ,from 'an

hierarchical clustering analysis of the,similarity

matrix based on the frequency measure Of similarity.

Fig. 3 The topical organization of NOD resulting from an

hierarchical clustering analysis of the similarity,

matrix based on the probability measure of similari

14 The topical organization of NOD resulting from an

hierarchical clUstering analysiS of the similarity

matrix based on the frequency measure of similarity.

Fig. 5 Graph-cal evaluation of the goodnessOf-fit for the

GOP tree structure (Fig. 1) derived from the probability

measure of similarity.

-Fig. 6 Graphical evaluation.of the goodness-of-fit for the

GOP tree structure Fig. 2) derived'from the frequency

measure of similarity.

Fig. 7 Graphical.evaluation of the goOdnes -of-fit for the

:NOD ttee structure (Fig. 3) derived from the,probabili

measure of similarity.

Fig.8- Graphieal evaluation, of the goodnes -of-fit for the

. NOD tree,struCture (Fig. 4) derived frOm the frequency

measure.of similarity..

Y,
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