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Going further: Architecture and states (version 2) Solution approach 1: Find latent topics
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Solution approach 2: Temporal latent topics The ETP3 problem
12119/04 122804 01/0505 01/1505 o 01/31/06 0200805 T
— . S~ — -
. . . . . Evolutionary theme patterns discovery, summary & exploration
Cﬂ'“ ) * no fine-grained relational information Y p Y Y p
e oL e “themes* are fixed by the algorithm
- * no ,,drill down“ possible identif ical sub . I . indexed
2 no combination of machine and 1. identify topical sub-structure ina set (ger_]era y, a time-indexe )
human intelligence stream) of documents constrained by being about a common topic
322/ e uoué’?s é“‘gdnggga . 2. show how these substructures emerge, change, and disappear
| [ Fechna o3 i 0.0085 (and maybe re-appear) over time
e 00250 00103
B DR 3. give users intuitive and interactive interfaces for exploring the topic
[ oepom oot T landscape and the underlying documents
“erning 0.006% TR 000w
Tan/ e s donations BOI0 and for their own sense-making
11/ Bk 0.0058 “Tamil 0.0038 . o . )
05 Chincee 00053 public 0.003% — use machine-generated summarization only as a starting point!
‘ 13: Chinese 0.0085 Tamil 0.0121
Figure 6: Theme evolution graph for Asia Tsunami
Mei & Zhai, PKDD 2005
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Ingredients of a solution :
9 “Powerpoint demo*

to ETP3 = Evolutionary theme patterns discovery, summary and exploration

Document / text pre-processing Interaction approach
T

« Template recognition

+ Multi-document named entities ‘ graphs (8;‘_ Iayotu?

« Stopword removal, lemmatization omPara Ive statics or
morphing

Document summarization strateg * Drill-down:
* no topics, but salient pts & relati q ing” relations
- time window; word-span window « Links to documents (in

Selection approach for concepts \ progress)

« concepts = words or named entities
« salient concept = high TF & involved
in a salient relation, time-indexed

imilarity measure to determine relations
« bursty co-occurrence STOR' ES
Burstiness measure

« time relevance, b ba) — freqi(by, ba)
« oy TRy bo) =
a “temporal co-occurrence lift fregr(bi,bz)

An event: a missing child A central figure emerges in the police investigations
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Uncovering more details Uncovering more details
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An eventless time The story and the underlying documents
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M S M.M. ‘suspect’ RIMI has been identified by police in P
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Luz, and said his nephew knoes nothing of M.M. abd

villa, just 150 yards from where the four-year-old v

entering it early in the day. They reportedy left the h

drained a swimming pool on the property and check:

police tape outside the McC." holiday apartment since
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Story-space
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Data collection and preprocessing Story elements
m Articles from Google News 05/2007 — 11/2007 for search term m content-bearing words
“madeleine mccann® e the 150 top-TF words without stopwords
e (there was a Google problem in the December archive)
= Only English-language articles TF . Hy
= For each month, the first 100 hits T,
m Of these, all that were freely available = 477 documents
= Preprocessing:
o HTML cleaning
o tokenization
e stopword removal
39 40
Story stages: co-occurrence in a window Salient story elements
1. Split whole corpus T by week (17 = 30 Apr + until 44 =12 Nov +)
2. For each week
o Compute the weights for corpus t for this week
3. Weight =
= Support of rence of 2 tent-bearing words w;, w, int=
[Sep 7, 2007] Madeleine McCann's fnother is being made a formal suspect by police investigating the
childs disappearance. The move Wa%mm]mm}wgw early on Friday marning (# articles from t containing both w,, w, in window) / (# all articles in t)
after almost 11 hours of guestioning by Portuguese police on Thursday night, prepared to face officers again. 4. Threshold
o Number of occurrences of co-occurrence(w,, w,) int 20, (e.g., 5)
o Time-rel TR of nce(wy, wy) =
support(co-occurrence(w,, w,)) in t / support(co-occurrence(w,, w,)) in T 2
6, (e.9.,2)*
5. Rank by TR, for each week identify top 2
6. Story elements = peak words = all elements of these top 2 pairs (# = 38)
41 42

Salient story stages, and story evolution

Evaluations (so far...)

7. Story stage = co-occurrences of peak words in t

o For each week t: aggregate over t-2, t-1, t > moving average

8. Story evolution = how story stages evolve over thetin T

1. Information retrieval quality .
e Challenge: What is the ground truth
e - Build on Wikipedia

o Edges - events: up to 80% recall, ca. 30%
precision

2. Search quality

e Story subgraphs index coherent document

clusters 20
[ i

o0

0

a0

B T R TR T T S O
macSin BawSInOES10  nseSmOf Wiwo  hafen  Hocscm  mSiean

3. Learning effectiveness
= Document search with story graphs leads to averages of
= 75% accuracy on judgments of story fact truth

= 3.4 nodes/words per query
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lead to understandable, useful + intuitive interfaces
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The Future
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= Better language processing
= Linkage information!

= Opinion mining
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