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(57) ABSTRACT 
A method for informing a user of topics of discussion in a 
recorded chat betWeen tWo or more people is described. The 
method includes the steps of identifying elements from the 
chat having similar content, labeling some or the identi?ed 
elements as topics, and presenting the topics to the user. 
Identifying elements from the chat having similar content 
includes decomposing the chat into utterances made by the 
people involved in the chat and clustering the utterances 
using document clustering techniques on each utterance to 
identify elements in the utterances having similar content. 
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METHOD AND SYSTEM FOR INFORMING USERS 
OF SUBJECTS OF DISCUSSION IN ON -LINE 

CHATS 

COPYRIGHT NOTICE 

[0001] Aportion of the disclosure of this patent document 
contains material Which is subject to copyright protection. 
The copyright oWner has no objection to the facsimile 
reproduction by anyone of the patent document or the patent 
disclosure, as it appears in the Patent and Trademark Of?ce 
patent ?les or records, but otherWise reserves all copyright 
rights Whatsoever. 

BACKGROUND OF THE INVENTION 

[0002] The invention disclosed herein relates to informa 
tion retrieval systems, and particularly, to systems and 
methods for providing users With helpful information about 
the contents of chats including ongoing on-line chats. 

[0003] Real-time textual conversations, commonly knoWn 
as chats, have become increasingly popular among both 
personal and business computer users. Chats occur as con 
versations betWeen tWo people, as conferences among larger 
groups, and in persistent chat rooms or spaces accessible to 
a larger community Who can drop in, read What Was recently 
Written, and contribute if they desire. Chats are Widely 
available over local and Wide area netWorks, and are par 
ticularly popular among users of on-line services and the 
Internet. 

[0004] The textual nature of chat makes it particularly 
valuable in some settings. Chat can be conducted While 
people are on the phone, alloWing it to be used as a second 
channel for exchanging information. Because of the persis 
tent nature of text, a user can catch up on anything that Was 
said in a chat if they Were momentarily distracted or inter 
rupted. Chat can be an inexpensive and lightWeight Way for 
people to exchange information in real time. These and other 
reasons contribute to the groWing use of chat in business 
settings and the increasing incorporation of chat into the 
offerings of major softWare manufacturers. 

[0005] Chats frequently contain important information 
that users Will Want to access at a later time. This can include 

speci?c details, such as a phone number or address, lists of 
tasks the user must remember to perform, and broader 
discussions and ideas. While mechanisms have been 
designed to alloW users to save the transcript of a chat 
session for later retrieval, these identify the saved transcripts 
only by such details as the date, time and/or participants in 
the chat or require the user to manually assign a single name 
to the conversation. They do not provide an automatic and 
convenient Way for transcripts to be identi?ed by the topics 
they cover. 

[0006] Because of the conversational and often informal 
nature of chat, a single conversation can concern a number 
of topics, intertWined temporally and frequently shifting 
from one topic to another. A person presented With a chat 
transcript, both When retrieving a past transcript and joining 
a conversation in progress, must scan through the entire 
transcript to knoW What Was discussed or to ?nd a topic of 
interest. 

[0007] In addition, While some existing systems give 
others aWareness that people are involved in a currently 
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occurring conversation in Which they could participate, they 
do not inform them of the speci?c topics being discussed. 
The user must access the chat transcript and read through it 
to determine if an issue of interest is being discussed. 

[0008] There is therefore a need for systems and methods 
for alloWing users to quickly determine the contents of a chat 
and to monitor the progress of ongoing chats and the topics 
being discussed therein. 

SUMMARY OF THE INVENTION 

[0009] It is an object of the present invention to solve the 
problems described above With existing chat systems. 

[0010] It is another object of the present invention to 
automatically label a chat transcript by the topics it includes. 

[0011] It is another object of the present invention to alloW 
users to easily locate the portions of a chat transcript dealing 
With a speci?c topic. 

[0012] It is another object of the present invention to alloW 
users to easily discern the topic under current discussion in 
an ongoing chat Without monitoring the complete text. 

[0013] It is another object of the present invention to 
automatically notify potential chat participants When topics 
of interest to them are under discussion. 

[0014] It is another object of the present invention to alloW 
users to easily determine the topics discussed in a chat 
transcript. 
[0015] It is another object of the present invention to 
automatically categoriZe and topically index the contents of 
a chat session through statistical analysis of its contents. 

[0016] The above and other objects are achieved by a 
method for informing a user of topics of discussion in a 
recorded chat betWeen tWo or more people. The method 
includes the steps of identifying elements from the chat 
having similar content, labeling some or all of the identi?ed 
elements as topics, and presenting the topics to the user. In 
some embodiments, identifying elements from the chat 
having similar content includes the steps of decomposing the 
chat into a plurality of utterances made by the people 
involved in the chat and clustering the utterances to identify 
elements in the utterances having similar content. 

[0017] Furthermore, each decomposed utterance is parsed 
into one or more tokens and represented as a vector com 

prising a combination of some or all of the one or more 
tokens. In the case of a previously recorded chat Which is no 
longer ongoing, some of the tokens in the utterance may be 
removed before representing the utterance as a vector. The 
tokens removed include tokens appearing in a percentage of 
all utterances in the chat Which is beloW a loW percentage or 
above a high percentage. In the case of an ongoing chat, in 
Which such percentages cannot be determined because the 
full chat record is not yet available, all tokens in the 
utterance are included in the vector. The tokens in each 
vector are Weighted by frequency of their occurrence in the 
utterance or chat as a Whole, and a vector-space model is 
generated from all the vectors. 

[0018] Standard clustering techniques are used to cluster 
the utterances based on the vector space model created from 
the vectors and tokens. In the case of a previously recorded 
chat, clustering is performed on each utterance. In the case 



US 2002/0188681 A1 

of ongoing chats, clustering is performed in accordance With 
a process Which accounts for the dynamically changing 
nature of the chat content. The process involves receiving a 
?rst set of ongoing chat data from the ongoing chat, decom 
posing the ?rst set of ongoing chat data into a plurality of 
?rst utterances, and, When a ?rst number of ?rst utterances 
has been received, clustering the ?rst utterances to generate 
a plurality of ?rst clusters. As the chat continues, a second 
set of ongoing chat data is received and decomposed into a 
plurality of second utterances, Which utterances are clus 
tered into the ?rst clusters When a second number of second 
utterances has been received. A neW cluster is performed 
under certain conditions by breaking the largest of the 
existing cluster into tWo or more smaller clusters. The result 
is an ever changing collection of topics representing the 
subject matter under discussion in the chat. 

[0019] Salient phrases and keyWords are automatically 
extracted from the topics for use in labeling the chat tran 
script and creating a dynamic listing of the topics it contains. 
The listing serves as an active table-of-contents, alloWing 
users to easily access the portions of the chat transcript it 
references. A variety of textual and graphical displays may 
be used to provide an overvieW at a glance of the locations 
in a chat transcript in Which each of its topics Was discussed. 
The keyWords identifying the topic under current discussion 
in an ongoing chat can be displayed, alloWing users to 
decide at a glance if they Wish to participate. A number of 
chat conversations may be automatically monitored, and 
users noti?ed When a topic in Which they have previously, 
through deliberate setting or observed actions, indicated an 
interest. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] The invention is illustrated in the ?gures of the 
accompanying draWings Which are meant to be exemplary 
and not limiting, in Which like references refer to like or 
corresponding parts, and in Which: 

[0021] FIG. 1 is a block diagram shoWing a computer 
system for processing and clustering a chat in accordance 
With one embodiment of the present invention; 

[0022] FIG. 2 is a How diagram shoWing one process 
performed by the system of FIG. 1 for decomposing and 
clustering a chat in accordance With the present invention; 

[0023] FIG. 3 is a How chart shoWing the process of 
indexing a previously recorded chat in accordance With one 
embodiment of the invention; and 

[0024] FIG. 4 is a How chart shoWing the process of 
indexing an ongoing chat in accordance With one embodi 
ment of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0025] In accordance With the invention, automatically 
clustering the utterances of a chat identi?es elements of the 
chat With similar content. Extracting statistically signi?cant 
labels from the utterances identi?es the topics associated 
With the clusters. These labels then act as a summary of 
topics discussed, a description of active topics at a speci?c 
time, such as the current topic, or a table of contents into the 
chat for later searching. TWo general clustering processes are 
described herein, one for off-line processing and one for 
on-line processing. 
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[0026] Asystem and method of preferred embodiments of 
the present invention are noW described With reference to 
FIGS. 1-4B. Referring to FIG. 1, a system 10 of one 
embodiment of the present invention includes a computer 
system 12, Which may be a personal computer, netWorked 
computers, or other conventional computer architecture, has 
a processor 14, volatile and nonvolatile memory devices 16, 
a keyboard 18, and a display 20. The system 10 may include 
additional or alternative input devices such as a speech 
recognition system 22, including a microphone and speech 
recognition softWare such as the ViaVoiceTM softWare avail 
able from IBM Corp., the assignee of the present applica 
tion, to translate speech into digital data, as Well as other 
convention input devices 24 such as a mouse, electronic 
stylus, etc. The system 10 may further include additional 
output devices such as a voice synthesis system 26, printer, 
or other conventional device. 

[0027] In accordance With the present invention, a number 
of softWare programs or program modules or routines reside 
and operate on the computer system 12. These include a chat 
application 28, a chat preprocessor 30, a clustering program 
32, a labeler 34, and a table of contents or index generator 
36. The chat application 28 may be any conventional chat 
application, such as VP-Buddy from Ubique and Instant 
Messenger from AOL. The chat application 28 receives 
input from a local user of the computer system 12 through 
one or more of the input devices 18, 22, 24 and receives 
input from one or more remote users trough a local or Wide 
area netWork 38, including over the Internet, an on-line 
service, a telephone netWork, or other telecommunication 
connection. 

[0028] The system 10 collects chat transcripts, decom 
poses chats into individual utterances, cluster treats each 
utterance as a separate document, and extracts labels from 
each cluster. The preprocessor 30 collects the chat tran 
scripts by using existing chat logs kept by the particular chat 
application 28. The preprocessor 30 decomposes the chat 
into individual utterances in several possible Ways depend 
ing on the application. In one embodiment, ad hoc parsing 
techniques speci?c to the transcript ?le format of the chat 
application 28 to identify each utterance and Write it to a 
separate ?le. In a real time chat environment, the utterances 
may be individually logged or sent to the input queue of the 
clustering engine 32 as each utterance is sent. 

[0029] The clustering engine 32, Which may be any on 
line clustering algorithm including conventional ones such 
as the k-means clustering algorithm described in L. Bottou 
and Y. Bengio, Convergence Properties of the K-Means 
Algorithm, in Advances in Neural Information Processing 
Systems 7, pages 585-592 (MIT Press 1995), Which is hereby 
incorporated by reference into this application. Several 
examples of additional document clustering algorithms are 
described in the folloWing tWo documents, Which are hereby 
incorporated by reference into this application. Douglas R. 
Cutting, David R. Karger, Jan O. Pedersen, John W. Tukey, 
Scatter/Gather: A Cluster-based Approach to Browsing 
Large Document Collections. In Proceedings of the 15th 
Annual International ACM SIGIR Conference. Association 
for Computing Machinery. NeW York. June, 1992. Pages 
318-329. Gerard Salton. Introduction to Modern Informa 
tion Retrieval, (McGraW-Hill, NeW York 1983). 
[0030] The clustering engine 32 treats each utterance as a 
separate document, and converts each document or utterance 
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to a feature vector. Features are the Words used in the 
utterance, key phrases, and other attributes such as time, 
date, and author. In particular embodiments, the natural 
language parsing capabilities of the TextractTM information 
retrieval program available from IBM Corp. are used. Tex 
tract’s ability to locate proper names is described in the 
folloWing tWo articles, Which are hereby incorporated by 
reference into this application: Yael Ravin and Nina 
Wacholder, Extracting Names from Natural-Language Text, 
IBM Research report RC 20338, T. J. Watson Research 
Center, IBM Research Division, Yorktown Heights, NY, 
April 1997; and Nina Wacholder, Yael Ravin, and Misook 
Choi,Disambiguati0n ofProper Names in Text, Proceedings 
of the Fifth Conference on Applied Natural Language Pro 
cessing, pages 202-208, Washington DC, March 1997. 
Textract may be used only to identify key noun phrases. 

[0031] The feature vector for an utterance has a non-Zero 
Weight for every feature present in the utterance. The Weight 
is based on the frequency of the feature in the document, its 
type (e.g., Whether an author ?eld, Word, or phrase), and its 
distribution over the collection. Once an utterance is repre 
sented as a feature vector, a similarity measure is de?ned on 
utterances. The similarity measure is then used to group 
related utterances. 

[0032] The labeling engine 34 selects the most statistically 
signi?cant features to label as clusters. Noun phrases are 
advantageously selected as labels because they are typically 
more meaningful to users. The table of contents engine 36 
organiZes the labels received from the labeling engine 34 

[0033] Particular methods for processing and clustering 
off-line, completed chat sessions and on-line, ongoing chat 
sessions are noW described With reference to the How 
diagram of FIG. 2 and the How charts in FIGS. 3A-3B and 
4A-4B. For off-line chats, a chat transcript ?le 40 (FIG. 2) 
is retrieved, step 60 (FIG. 3A), and the chat transcript 
broken into separate utterances 42, step 62. An utterance 42 
is a particular entry by a participant in the chat session, or 
may be any other convenient logical block or portion of the 
chat. The utterances 42 are then parsed into individual 
tokens 44, step 64, the tokens containing individual Words or 
Word phrases. 

[0034] In off-line chat preprocessing, some tokens in each 
utterance may be removed from consideration because they 
are less relevant or meaningful to users. Tokens that appear 
in relatively very feW utterances likely do not represent a 
truly relevant aspect of the discussion, and tokens that 
appear in a large percentage of utterances are likely com 
monplace Words such as articles. Thus, the preprocessor 
computes the percentage of utterances in Which each token 
appears, step 66. Then, each utterance is considered, step 68, 
and each token in the utterance is considered, step 70. For 
the given token, if the percentage associated With that token 
is either less than a prede?ned loWer limit percentage L, step 
72, or higher than a prede?ned upper limit percentage H, 
step 74, the token is removed from the utterance, step 75. 
Alternatively, all tokens may be retained, and utterances in 
both off-line and on-line clustering processes may be sub 
jected to a stop list, Which ?lters the utterances to remove 
certain Words knoWn to have little value in information 
retrieval, such as a, an, but, the, or, etc. 

[0035] For each remaining token, a token frequency tf is 
computed, step 76, as the frequency of the given token in 
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that utterance, and compared to tfmaX, Which is the largest 
token frequency of any term in the utterance, initially set to 
0 for each utterance. If tf for a given token exceeds the 
current value of tfrnaX for that utterance, then tfrnaX is set 
equal to tf, step 80. Once all tokens in the utterance have 
been considered, the current value of tf Will represent the max 

maximum token frequency for the utterance. 

[0036] When all tokens in each utterance have been con 
sidered, step 82, and all utterances in the chat transcript 
considered, step 84 (FIG. 3B), each utterance is represented 
as a vector in a vector-space model. Thus, each utterance is 
considered, step 86, and each token in a given utterance 
considered, step 88. Each token is given a Weight in each 
utterance according to the formula tf/tfmaX, step 90. Other 
possible formulas include a binary value (1 if the term 
occurs in the document, 0 if it does not), and a traditional 
t?df measure Where the frequency of the term in the utter 
ance is divided by the number of documents in the collection 
that contain the term. In the case of on-line clustering, 
discussed further beloW, the inverse document frequency 
Would simply use the number of documents up to the present 
time that contain the term. 

[0037] If all tokens have been assigned Weights step 92, a 
vector is generated as the combination of the Weighted 
tokens, step 94. Each vector is then normaliZed to a unit 
vector, i.e., a vector of length 1, step 96. This is accom 
plished, in accordance With standard linear algebra tech 
niques, by dividing each token’s Weight by the square root 
of the sum of the squares of the token Weights of all tokens 
in the vector. 

[0038] When all utterances have been considered and 
converted into vectors, step 98, the vectors are converted to 
a vector space model, step 100, Which is a matrix Where the 
number of roWs is equal to the number of utterances and the 
number of columns is equal to the number of tokens retained 
to form the vector-space representation. This Will be referred 
to as document-token matrix. In retrospective or off-line 
clustering of chats, the number of vectors to be clustered is 
equal to the number of utterances. The matrix resulting from 
the preprocessing is sparse, i.e., very feW of the cells in the 
document-token matrix are non-Zeros. 

[0039] The vectors or utterances are then clustered sepa 
rately, step 102. This clustering can be performed in several 
conventional Ways knoWn to those of skill in the art, 
including in Ways described in the Salton and Cutting 
references referred to above. The clustering results in a set 
of clusters 46 (FIG. 2) Which may then be grouped into 
groups of clusters 48 based on similar content. This process 
of hierarchical clustering is accomplished by computing a 
centroid document, Which is often a vector Where each token 
Weight is the average of the token Weights for that token for 
all vectors in the cluster. Each centroid is treated as a 
document, and each cluster is represented as a centroid. The 
process of clustering is performed again on the centroid 
representing clusters, generating a neW, cluster containing 
one or more old clusters. This process of hierarchical 
clustering may be performed a desired number of times or 
until a prede?ned criteria is reached. 

[0040] The clusters are then assigned label 50 by selecting 
some of the tokens in the cluster 46 or cluster group 48, step 
104. The labeling of document clusters is knoWn to those of 
skill in the art, and is described for example in pages 
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314-323 of Peter G. Anick and Shivakumar Vaithyanathan, 
Exploiting Clustering and Phrases for Context-based Infor 
mation Retrieval, in Proceedings of the 20th International 
ACM SIGIR Conference, Association for Computing 
Machinery, July 1997, Which document is hereby incorpo 
rated by reference into this application. Problems may arise 
in chat clustering since the utterances are usually not very 
Well formed and there are potentially very large number of 
spelling mistakes. The process of labeling chat clustering is 
restricted to picking semantically meaningful and important 
Words and phrases in each cluster, Wherein Words are 
considered important When they satisfy prede?ned statistical 
criteria similar to the generation of token Weights. 

[0041] Once labels have been assigned, a table of contents 
or index 52 is generated, step 106, by, in one embodiment, 
arranging the labels in an order generally re?ective of the 
order of the tokens in the utterances or in any other desired 
order. The table of contents 40 and chat transcript may be 
shoWn together on the display 20, as shoWn in FIG. 1, such 
as by the use of framing techniques knoWn to those of skill 
in the art. An additional frame 54 may be provided for 
displaying a cluster associated With a given label selected 
from the index 52. In some embodiment, the labels may be 
hyperlinked to documents containing the cluster group infor 
mation, such as through the use of HTML anchors. The 
cluster group information may contain a list of the utterances 
in the group, each utterance being hyperlinked to the same 
utterance in the chat transcript 40. As a result, a user may 
quickly and easily navigate from the index 52, to the group 
Were utterances are shoWn, and ultimately to the position 
Within the chat transcript Where the utterance occurs. 

[0042] On-line or ongoing chat clustering (OCC) is a 
slightly more dif?cult problem than of-line clustering. One 
Way of looking at the OCC problem is that of a constantly 
evolving problem that the system attempts to track using a 
clustering process. The purpose of the on-line clustering is 
tWo-fold: 

[0043] 1. Classify an existing utterance into one of 
existing clusters/classes. 

[0044] 2. Ascertain Whether a neW utterance should start 
a neW cluster. 

[0045] For on-line clustering, the system has to perform 
the same general three steps as retrospective clustering, that 
is, preprocessing, clustering and labeling. HoWever, the 
individual steps involved differ. 

[0046] Referring to FIGS. 4A-4B, preprocessing of the 
chat sessions involves the steps of retrieving ongoing chat 
data, step 120, either continuously utterance by utterance or 
in sets, breaking the chat data retrieved into separate utter 
ances, step 122, and parsing the utterances into individual 
tokens, step 124. 

[0047] Chat data is retrieved until the number of utter 
ances reaches a prede?ned threshold T, step 126, Which is 
sufficient to create a meaningful data set. When the threshold 
is reached, each utterance retrieved is considered, step 12, 
and each token in each utterance considered, step 130. In 
on-line chat clustering, all tokens are retained in the utter 
ances as they are needed to represent the vector-space 
model. As With off-line clustering, each token is given a 
Weight tf/tfrnaX by computing tf, step 132, comparing tf for 
the given token to the running variable tf and updating max, 
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tfrnaX until the maximum frequency is found for the utter 
ance. Using inverse document frequencies in the on-line 
case is problematic because Weights of the same term at 
different times are not really comparable because they Will 
have different document frequencies. On the other hand, 
updating the Weight of a term in all past documents it occurs 
in every time it appears in a neW document, that is, re 
evaluating its Weight, and reclustering is currently compu 
tationally prohibitive. It may also lead to unstable clustering 
of pre?xes of the chat. 

[0048] When all tokens in each utterance, step 138, and all 
utterances in the current chat data set, step 140, have been 
processed, each utterance is represented as a vector in the 
vector-space model, step 142. Each vector is normaliZed to 
a unit vector, as in off-line clustering. 

[0049] If clusters do not already exist, step 144, then this 
set of utterances represents the ?rst set retrieved from the 
ongoing chat. In that case, the utterances are clustered using 
any conventional clustering algorithm as With off-line clus 
tering, step 146, tokens from the clusters are selected as 
labels, step 148, and a table of contents is generated from the 
labels, step 150, and presented to the user. 

[0050] The system continues retrieving additional data 
from the chat, step 120, and processing the data in the same 
fashion. When the number of neW utterances is greater than 
or equal to T, step 126, vectors are created for the neW 
utterances as described above. Since clusters already exist, 
step 144, the neW vectors are clustered into the existing 
clusters, step 152. In one embodiment, on-line clustering of 
utterances is performed by computing the dot-product of the 
neW utterance With each of the centroids of the existing 
clusters. A neW cluster can be formed in several Ways, 
including, for example, by forming a neW cluster using the 
on-line clustering algorithm if the nearest neighbor of all the 
cluster centroids is less than a pre-determined threshold t in 
distance. 

[0051] The system then determines Whether to break up 
any clusters. First, the system ?nds the cluster With the 
greatest number of utterances, step 154. If that cluster has 
more utterances than a prede?ned threshold N, step 156, 
then the system ?nds the utterance With the furthest distance 
from the centroid of the largest cluster, step 158. If this 
distance exceeds a prede?ned distance D, the cluster is 
broken into tWo or more smaller clusters using the k-means 
clustering algorithm, step 162. The labels are then revised to 
re?ect the change in clusters, step 164, and the table of 
contents or index also revised accordingly, step 166. The 
system continues to retrieve neW chat data sets and proceeds 
in an iterative fashion as described. 

[0052] As an alternative, the clustering process may 
involve use of the Minimum Description Length (MDL) 
approach, described in US. Pat. No. 5,787,274, Which is 
hereby incorporated by reference. In this embodiment, the 
neW utterance is assigned to one of the existing clusters, by 
ignoring the pre-determined threshold, based on a nearest 
neighbor evaluation using the on-line k-means clustering 
algorithm. After a pre-determined number of neW utterances 
have been collected, the overall likelihood of the data is 
evaluated, conditioned on the existing partition. The cluster 
With the loWest likelihood is selected and split into tWo 
clusters, using a batch version of the k-means clustering 
algorithm. The likelihood of the neW partition is then 
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computed, noting that in this case the number of clusters is 
one more than in the previous case. The tWo computed 
likelihoods are compared after adding an MDL penalty, the 
MDL criterion acting as a regulariZer. The number of 
clusters to retain is selected based on this computation. 

[0053] Labeling is performed identically to labeling in 
off-line, retrospective clustering. 
[0054] As a result, these various embodiments of the 
present invention provide users With a powerful, effective 
and easy to use tool to quickly determine the contents of a 
chat transcript and to monitor an ongoing chat Without 
having to In addition, the system may be programmed to 
accept and store speci?c Words or phrases Which the user 
desires to monitor, and to inform the user When these Words 
or phrases are found by virtue of the chat clustering process 
described herein. 

[0055] While the invention has been described and illus 
trated in connection With preferred embodiments, many 
variations and modi?cations as Will be evident to those 
skilled in this art may be made Without departing from the 
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spirit and scope of the invention, and the invention is thus 
not to be limited to the precise details of methodology or 
construction set forth above as such variations and modi? 
cation are intended to be included Within the scope of the 
invention. 

[0056] Appendices 

[0057] The folloWing pages in and forming part of this 
detailed description contain three appendices With eXem 
plary source and result data generated in accordance With the 
present invention. Appendix A contains a portion of sample 
chat transcript. Appendix B contains an eXemplary indeX or 
list of topics generating from the entire chat transcript from 
Which AppendiX A contains a portion. The number of 
utterances associated With each topic is listed in parentheses 
folloWing the topic. AppendiX C contains several sample 
clusters and associated utterances associated With and hyper 
linked to their respective topics. The utterances are hyper 
linked to utterances Within the chat transcript for ease of 
navigation, as described above. The Weight of each token is 
listed in parentheses after the token in the cluster. 
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APPENDIX A: EXEMPLARY CHAT TRANSCRIPT 

Commons Area 

9/8/97 11:46:32 AM From SPEAKER37 _: 

= 11:15:02 AM From SPEAKER48 : Good morning! 

= 11:48:38 AM From SPEAKER43 : Hi 

= 1: 15:03 PM From SPEAKER104 : Hi y'all. I'm not seem’ green... 

8/22/97 1:15:52 PM From SPEAKER37 : 
I just got green when your mesage appeared. 

= 1:16:37 PM From SPEAKER48 : And the clock on the server is ahead by 10 minutes or my watch is sick. 

2 8/22/97 1:23:10 PM From SPEAKER37 : 

SPEAKER104: how many colors is your display set for? I use 16-bit depth. It's possible that the ‘subtle’ shade of 
green I use doesn't map to something green in 8-bit depth. 

* 8/22/97 1:57:44 PM From SPEAKERIOS : 

Yes, I've been using 8 bit color to get 1220: by 1024 resolution on my big screen. For testing purposes, I've just 
switched to 16 bit color and reduced my resolution. But, I'd prefer the other setting... 
I'll let you know what happens. 

—— 8/22/97 1:58:16 PM From SPEAKERIOS : 

Yeah, I see the green now. Can we map it to an 8 bit color? Pretty please? 

== 8/22/97 2:45:18 PM From SPEAKER37 : 

Will do when I can ?gure out how colors map! SPEAKER13 may know. 

—— 8/22/97 3:23:40 PM From SPEAKER47 : 

I don't know about ProductA, but others have "named" colors (e. g. Color paleGreen) which often Work across color 
palette depths. 

== 8/22/97 3:33:40 PM From SPEAKER37 : 

I should try that; I'm using bare RGB values now, 16 bits each. 

******** Aug ******** 

8/27/97 10:41:34 AM From SPEAKERS 9 : 
Hi! Nice work on the new install SPEAKER13 -- it went ?ne. It's nice to be able to look over the commons areas for 
the previous days to see what's been happening--and I'll have to check my color depth. 
--SPEAKER23 

——— 8/27/97 10:56:07 AM From SPEAKER59 : 

This is very cool to use, and will be more so when I'm remote! Thanks SPEAKER74! 

= 11:13:09 AM From SPEAKER43 : Good morning, all. I'm remote, too, working from home. 
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= 11:25:55 AM From SPEAKER60 : Hi SPEAKERIO. I thoughtI was supposed to see green... 

= 11:29:54 AM From SPEAKER43 : I'm not seeing it either, although I checked and my display depth is at 256 
colors. 

= 11:36:07 AM From SPEAKER60 : On 8/22 they were saying you needed 16 bit to see the color...and I was at 8 

I = 11:41:58 AM From SPEAKER43 : I'm at 8, too. 

"'—-———— 8/27/97 11:43:08 AM From SPEAKER59 : 

I switched and it now Works, after rebooting of course. Finally, I get to see the elusive green ?ash! 

== 12:24:27 PM From SPEAKER43 : bye...be in the of?ce (or lab) after lunch. 

—*— 8/27/97 2:04:55 PM From SPEAKER59 : 

Question: I can't get ProductB to work from my computer (it works from my Mac): is there some special trick to 
getting through the firewall? Also was trying last night to get ProductC and ProductD clients to work from the 
computer and also had no luck.... 

=———— 8/27/97 2:37:22 PM From SPEAKER47 : 

There's a package which socks-i?es Win95 - and its free! 
Try: http://www.huird.com/products/REQUESThtm 

8/27/97 4:34:39 PM From SPEAKER47 : 

Hi SPEAKER231! (this is SPEAKER79) 

= 5:20:43 PM From SPEAKER60 : Hi SPEAKER79! 

——— 5:52:29 PM From SPEAKER48 : Good night all! 

= 6:16:13 PM From SPEAKER43 : nite 

== 8/28/97 2:58:40 PM From SPEAKER42 : 

SPEAKER23 -- I think your color looks ?ne. Deep, too. 

"_———— 8/28/97 8:59:44 AM From SPEAKER59 : 

Good morning! 

= 9:40:59 AM From SPEAKER48 : Good morning. 

: 10:02:45 AM From SPEAKER43 : Hello, all 

= 11:35:10 AM From SPEAKER43 : hi SPEAKER74, SPEAKER9 here 

= 11:39:28 AM From SPEAKER48 : Morning, SPEAKER9. 

: 11:39:43 AM From SPEAKER43 : hi from me too (SPEAKER79)! 

= 11:40:27 AM From SPEAKER43 : i'm gonna install this today, but i don't usually run my laptop connected in 
hte lab 
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= 11:55:33 AM From SPEAKER48 : Hi SPEAKER79! 

-— 8/28/97 2:01:17 PM From SPEAKER49 : 

SPEAKER74, Hi! left a couple of notes for you in Problems and Development Envt. Also, is there some way you 
can make your server source visible to me so that I can put it on my computer starting from a PPP phone connection 
this Weekend? I'd like to start getting the NSTP Client/ Server environment ready to hang the server on. Thanks! 
May your weekend he bug-free, literally and ?guratively. 

8/28/97 3:30:41 PM From SPEAKER42 : 
SPEAKERlO here...just had to re-start the server - after I clicked on the "Suggestions" area. 

—-.~~—-—— 8/28/97 3:31:43 PM From SPEAKER37 : 

Yeah, Im working on that. It got 'too big‘ and I have a patch but no good solution for the long term yet. 

—"-—— 8/28/97 3:41:41 PM From SPEAKER42 : 

Ok...I have another question: What happens if I start two copies of the client from the same directory with different 
user names (e.g. the machine that SPEAKER79 and I share). 

—— 8/28/97 4:02:48 PM From SPEAKER37 : 

It works, but there is just one list of topics not seen so you loose that info. I’m looking into better support for this. 

= 5:46:20 PM From SPEAKER106 : Ok...thanks. Separate suggestion...we should give a Babble client to Brent. 

= 5:46:47 PM From SPEAKER106 : Yet another suggestion (this is SPEAKER10)...where in Cyber-Space are 
you while using Babble? 

== 5:46:53 PM From SPEAKER106 : answer 

= 5:47:01 PM From SPEAKER106 : Babble-onia! 

== 5:55:48 PM From SPEAKER106 : Bye, all. 

******** Sep 2 ******** 

——— 11:20:35 AM From SPEAKER43 : Morning... 

3: 9/2/97 11:37: 14 AM From SPEAKER42 : 

good morning, everyone! 

: 1:21:43 PM From SPEAKERSl : hello? is this quickie Working? 

: 1:22:10 PM From SPEAKERSl : what's the difference between a quickie and just typing in the transcript? 

===== 9/2/97 1:51:38 PM From SPEAKER36: 

OK...so why does the screen change from gray to green at random times? 

———* 9/2/97 2:57:48 PM From SPEAKER37 : 

Hi Brent: 

That quickie did work. The difference between a quickie and a message is that the quickie is faster to send and is 
displayed as a one-liner (if the line length ?ts the window). 

Typing in the transcript is a no-op. 
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The screen turns green when something new appears. There may be a bug which causes it to turn green sometimes 
when it shouldn't 

SPEAKER74 

= 2:58:27 PM From SPEAKERSl : Mine is almost always green (except now). 

== 3:00:01 PM From SPEAKERSl : My client dies when I try to append to an empty room (suggestions) 

== 3:04:29 PM From SPEAKER48 : I just tried it and it works for me; how are you doing it? 

= 3:05:41 PM From SPEAKERSI : switch to the room, then hit quickie, it ?lls the screen with some kind of 
dump, then asks me if I want to quit 

== 3:06:41 PM From SPEAKER48 : Is it the Sugestions topic? That's broken until we start a new server later 
today and you get a new client. 

2 3:07:00 PM From SPEAKERSI : yes 

= 3:07:36 PM From SPEAKER48 : SPEAKER13 can get you a copy of the 0.63 client which ?xes the bug. 

== 3: 13:04 PM From SPEAKERSl : I got whatever client that SPEAKER13 had on his ftp server...there was only 
one 

= 3:35:33 PM From SPEAKER48 : There is a new one of as of 30 minutes ago; SPEAKER13 is in a meeting 
now. 

= 4:21 :29 PM From SPEAKER43 : Hi, brent 

= 4:21:45 PM From SPEAKER43 : bye...SPEAKER13 is starting a new server 

7: 9/3/97 12:53:17 PM From SPEAKER42 : 

hey, everyone 

= 1:04:04 PM From SPEAKER23 : Hey, SPEAKER79! (have you had lunch yet?) 

= 1:04:15 PM From SPEAKER106 : have had lunch, but i have a question for you 

= 1:04:32 PM From SPEAKER106 : do you have the list of participants from DIS';97? i can't find it here in the 
lab 

== 1:04:32 PM From SPEAKER23 : shoot 

== 1:04:45 PM From SPEAKER106 : why don't you get your lunch & come to the lab?! 

~— 9/3/97 1:05:18 PM From SPEAKER42 : 

also, it would be great if you could come over & play tonight. however, we remembered last night that there is this 
2-hr. star trek special on that we kinda wanted to see u up for that?! 

: 1:05:24 PM From SPEAKER23 : Well, I might 

== 1:05:34 PM From SPEAKER106 : i'll be nice! promise! 
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= 1:06: 15 PM From SPEAKER106 : i'm going back to ?nish entering brown's talk, 'kay? 

= 1:06:31 PM From SPEAKER23 : Well, I'm not actually a big startrek af?canado (heresy, I know...) 

2 1:07:26 PM From SPEAKER23 : Emote leaves to get his lunch [[see, wouldn't it be nice to be able to do 

that?]] 

= 1:27:41 PM From SPEAKER43 : Hi, all...SPEAKBR10 here...workin' from home 

9/3/97 1:37:14 PM From SPEAKER23 : 
Hi SPEAKERIO! (Hold on to your hat, SPEAKER79's about to post a gigantic message which I half think will ‘ 
cause a crash...) 

= 1:38:01 PM From SPEAKER43 : ok...altho I think that bug is ?xed. Good luck! 

********* 4 ******** 

== 11:03:32 AM From SPEAKERSl : Hi SPEAKER90! 

9/4/97 11:06:25 AM From SPEAKER49 : 
Hellooo . A little guidance please? Is the ProductE summary We're preparing for personA supposed to be an 
exercise in feeling good, or are we supposed to be giving him hard-headed guidance? 

= 11:10:43 AM From SPEAKERSI : yes -) 

9/4/97 11:12:20 AM From SPEAKER49 : 
I think I Won't mention my new product idea, then. 

: 11:18:07 AM From SPEAKER23 : Did someone create this thread (9-4-97 Commons Area)? In theory this 
should not be happening anymore, and we should be inhabiting the (undated) Commons Area lower down in the 
list... 

= 11:18:38 AM From SPEAKERSO : Not I, said the little red hen 

== 12: 10:24 PM From SPEAKERS] : OOPS...it was me... -( Ithought that the ?rst one on did it 

******* ******** 
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APPENDIX B: INDEX OF LABELS OR TOPICS 

32 Topics 

Topic 1: babble client try (253 documents) 

Topic 2: speaker172 responding path stu (1 documents) 

Topic 3: chance getting edt (1 documents) 

Topic 4: thanks Walk pointer (27 documents) 

Topic 5: archie morning morning speaker74 (18 documents) 

Topic 6: morning adt speakerO morning (39 documents) 

Topic 7: adt responding speakerO responding (100 documents) 

Topic 8: morning babble ?nally (27 documents) 

Topic 9: adt thanks babble (69 documents) 

Topic 10: 

Topic 11: 

Topic 12: 

Topic 13: 

Topic 14: 

Topic 15: 

Topic 16: 

Topic 17: 

Topic 18: 

Topic 19: 

Topic 20: 

Topic 21: 

com WWW http (39 documents) 

responding edt speaker3 responding (10 documents) 

consumer mac level disk (1 documents) 

screen viewer big screen viewer (16 documents) 

morning client folks (33 documents) 

morning adt audio (3 documents) 

forgot ready jason (14 documents) 

babble-onia speakerO hi charlie mac-o-philes (305 documents) 

archie cookie page (32 documents) 

australian adt australian desert time (4 documents) 

responding speakerO responding menu (74 documents) 

yes speakerO responding speakerl7 yes (51 documents) 
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Topic 22: 

Topic 23: 

Topic 24: 

Topic -25: 

Topic 26: 

Topic 27: 

Topic 28: 

Topic 29: 

Topic 30: 

Topic 31 

Topic 32: 

Dec. 12, 2002 
12 

Week edt adt (1 documents) 

edt thanks responding (239 documents) 

adt marble topic (134 documents) 

yes adt speaker13 yes (4 documents) 

project playing Xml (1 documents) 

morning speakerO morning good morning (167 documents) 

nice folks look (65 documents) 

adt edt babble (846 documents) 

edt (54 documents) 

: morning adt weekend (11 documents) 

?nished month page (1 documents) 
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APPENDIX C: CLUSTERS ASSOCIATED WITH TOPICS 

Topic 2 
1 documents 

Label: Terrn(Norrnalized Weight) 
"speakerl72 responding" speakerl'72 responding(l) path path(0.94099) stu 
stu(0.90298) happy happy(0.76285) lab lab(0.53449) responding 
resp0nding(0.3312) edt edt(0.01869) adt adt(0) 

Utterances in Topic: Utterance number (distance from centroid): utterance 
summary 
Utterance 2166 (0.0): 

——~Friday 24Apr98 1:18 PM ADT From: SPEAKER172 
Responding t : ————Tuesday 21Apr98 2: 18 PM EDT From: SPEAKER9 in the lab 

* * * 

Topic 12 
1 document 

Label: Terrn(Normalized Weight) 
"consumer mac" consumer mac(1) level 1evel(0.78556) disk disk(0.78556) 
drive drive(0:73 943) announcement announcement(0.69 l 41) apple 
apple(0.65002) doing doing(0.l7544) reading reading(0.11333) news 
news(0.03489) little little(0) 

Utterances in Topic: Utterance number (distance from centroid): utterance 
summary 
Utterance 2193 (0.0): 

Thursday 7May98 10:48 AM ADT From: SPEAKER73 
Just doing a little morning news reading, and I saw the announcement for the new Consumer Mac. See 
http://wwWapplecom/ilVIae But why didn't they put in a ?oppy disk drive? There's no way to back up your Quicken 
?le, something that is important in a consumer level Mac! 

*** 

Topic 13 
16 documents 

Label: Terrn(Normalized Weight) 
screen screen(1) viewer viewer(0.l 104) "big screen viewer" big screen 
viewer(0.05585) change change(0.0l 1) "Bill Rubin" Bill Rubin(0.00503) "aol 
instant messenger" aol instant messenger(0.00379) spaces spaces(0.0037) 
allows allows(0.00369) bill bil1(0.001 15) switch switch(0) 

Utterances in Topic: Uttcrance number (distance from centroid): utterance 
summary 
Utterance 9 (0.031585): 

== 2:21:32 PM From SPEAKER43 : congrats to SPEAKER23 for being the ?rst to break out of the computer 
























