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1 Project Aim i 2 Dominant Authors

Aim: to use clustering to identify topicsin electronic discussionsand provide

i " | saved In the example shown here, we are clustering email threads from the newsgroup
descriptions of these topics to interested users. gi f comp.graphics.app.photoshop, using K -Means. The example shows three clusters
and their most characteristic words.
. . transparent
Target application: ahelp-desk system, but we have used newsgroups advert ipsement s cluster 3
as atest-bed. Newsgroups are useful becauise s hl i nk phot ogr aphy Thewordsthat aremost characteristic of cluster 2 appear in the signatures of two
- they provide agood approximation to help-desk systems, tomi87@arthl i nk. net I'i ght dominant contributors. That is, the clustering algorithm has created this cluster based
- they arereadily available on the Internet in large quantities and diversity, and crop convert ontheaithors, rather than thetopics of discussion. The characteristic words are
- they obviate the need for manual tagging of topics, and thus ereble automatic unsol icited sinilar irrelevant to the topic of discussion.
evaluation. .
nel son Examples of postings made by these authors are shown below, as ae the authors’

. . CO'_ our highest overall word-usages in the newsgroup. The words that characterize duster 2
_P_roblem_: when peopl_econlnbmefrequmtlytoanengroup, their Vi ew are highlighted in the example postings. N
idiosyncratic words dominate the clustering process, as shown in the example cluster 2
ontheright. LIUSIEl £

sket ches I | ah
- - ! " : ! . o Example posting from “vizrosplugin: 00.cOM”":
Example posting from “edjhann@hotmail.com”: http:// waw sover. net pie p 9 splugins@y
— - - comc The fastest software conpany is Borland. Wen |

To make the type visible make it white smth kalled themto buy JBuilder 5, | was told the
put a Stroke on it fromthe Layer Styles

; L tony current version was 6. But what | got from mail
dialog. O sone variation of that. deno s 7. Anonth later, | learned 9 was schedul ed to
- realistic el ease.
Comi ¢ book sketches and artwork: fony G Snith

ht t p: / / www. sover . net / ~hanni gan/ edj h. ht i izros - Realistic 3D page curl plug-ins and more
Peno at http://ww. vizros. com gal | ery. ht m

Overall word-usage by 3 FI |ter| ng M eChanI S’T] Overall word-usage by

“edjhann@hotmail.com’” in 85 postings: “vizrosplugins@yahoo.com” in 47 postings:

We have built afiltering mechanism that removes undesirableinf luences of d T G
word frequency proportion dominant authorsin anewsgroup. The mechanism worksasfollows: wor requency proportio
sketches 84 0.988* 1. Build a“profile” for each person posting to the newsgroup. This profileisa tony 42 0.894 *
http:/Awww.sover.net 84 0.088* distribution of word posting frequencies-- the number of postings where aword vizros 36 0.766 *
comic ’ T 0.088* isused. demo 35 0.745 *

. i *
artwork 84 0.988* 2. Consider each word in each posting: smith. 3 9.702 *
layer 6 0.070 g - redlistic 30 0.638
styles 4 0.047 a) calculate aword-usageproportion (word posting frequency divided by the software 3 0.064
person'stotal number of postings) borland 1 0.021
b) if the proportion is significantly higher than athreshold, filter the word from
* wordswith asignificantly high proportion arefiltered that posting. * wordswith asignificantly high proportion are filtered

4 Evauation

R Dataset 1
Objective: to examine the effect of the filtering mechanism on clustering performance, with respect to Dhe '
i ool Gl A Newsgroups: o .
- the topical similarity between the newsgroups, and Ip. hp o
« the number of clusters. conp. text. tex EZ;r_ Bt
Approach' conp. gr aphi cs. apps. phot oshop E:
3 Q &
1. Mergethreads from separate newsgroupsinto asingle dataset. Results: % L7
2. Test the ability of the clustering mechanism to separate these threads back into the correct newsgroups. - Performanceis much poorer without filtering, £
. suggesting that author-specific wordscreate San
I ssues: undesirable overlaps between the newsgroups. 1§_""" |
- Clustering is an unsupervised |earning mechanism, thereforein order to evaluate clustering performance, - These overlaps are resolved as the value of k
we need to determine which clusters match which newsgroups. increases, because more clustersenablethe 0.5 % = +
- The number of clustersis not always equal to the number of newsgroups. detection of finer differences between the 3 4 5 & 7 8 9 o
. threads. number of clusters (K)
Solution:
1. Calculate the F-score (detailsin the box below) for each cluster -newsgroup match. D )
2. Choose the match with the best F-score. Dataset 2
3. Pool clustersthat match the same newsgroup. Newsgroups , ) Dy
4. Calculate an overall F-score as ameasure of how well the pooled clusters match the new sgroups. talk.politics.ndeast S Iter of
tal k. politics.guns 3 —— filteron
talk.religion.msc L DE
Results: o)
.ot « These newsgroups discuss fairly similar gO7
topics, so thereisalarge topica overlap =
between the threads. Therefore, separating o] :
these newsgroupsisdifficult, yielding a "’é" &, £
poorer performance. 1
dataset - However, filtering consistently improves B S ¥ 5 0
b 5 7
thread 1.1 1 pooled performance, which meansthat there.are number of clusters (K
thread 12 Kolusters  DeStRsoore Cusers adso _ur_1des rable overlaps created by author -
match specificwords.
clustering ® T —— pooling @ overal
thread 1-n q | —1% 2 q _BM.BL’
thread 21 0”2/3 3 Dataset 3
thread 22 ) H - o
® »n @ Newsgr oups: D e ]

tal k. politics. mdeast
rec. sport. hockey
sci . space

5 Conclusion Reaits

| . il - These newsgroups discuss very different
_ddusteri 0 newsgroupjl | . Theresults show that our filtering mechanism generally improvesclustering performance, topics, so the threads are different enough for
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=

F-score calculation:

,_|

Precision:

i

performance (F-score)

| cluster i| where the magnitude of its effect depends on the topical similarity between the the clustering to perform similarly well with 8
Recall: newsgroups, and the number of clusters. and without filtering.
|cluster i N newsgroupj | - We have experimented with newsgroups of varying degrees of topic a similarity. The - Nonetheless, filtering has an effect for lower M=% & 7 1§ 3 0
T least related newsgroups provide abenchmark for clustering perf ormance, whilethemore  values of k, suggesting that some overlap is number of clusters (K)
| newsgroup | related ones exemplify our target help-desk application. created by auithor -specific words.
Fscore: b0 - Author-specific words used by dominant authors can have adetrimental discriminative
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