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Information Overload

- 100+ articles on major
topics

- Google News/Amazon
- organized
- (yet) too much text

"I'm sorry. It appears Mr. Mitchell won't be
accepting any more information today."




Summarization

« Condenses information

v’ salient points
v' length o (1/content)
v user-specified parameters

- Lacks Organization

X delineation of issues
x model diversity
x too long (?)



What is a view?

- A view intends to represent an issue pertaining to a
set of related! articles
- organized (multiple concise views)

- information exploration
- detailed snapshot

- Example? : review dataset (hotel)
views |positive, negative, food, facilities]

summary [unorganized]

1. articles concerning a common topic (FIFA 2010, swine flu in India etc.)
2. http://sites.google.com/site/diverseviews/comparison


http://sites.google.com/site/diverseviews/comparison/views
http://sites.google.com/site/diverseviews/comparison/summary

Example View |review dataset

Views Generated For Dataset 5 (Reviews of Hotel Taj Krishna, Hyderabad)

e There is a vast contrast between the premier Taj hotels in Delhi and Bombay and this property, supposed to be the
best hotel in Hyderabad - at least the top of the three Tajs in the capital of Andhra Pradesh{11}. The hotel is very
popular, especially on weekends when the locals would celebrate and their cars would line up into the street {10},
Time and again we found that if we needed something taken care of efficiently we had to go to the hotel manager,
named Elvis{11}. This hotel is one of the very first & star hotels in hyderabad, near to all the business establishments
{like Hi Tech City etc).{2}[sic]

This hotel is situated approx. 45 taxi mins. from the new modern International Airport, just in the busy and lively
Banjara Hills with lots of shops, malls (Hyderabd Central Mall){10}. Getting calls is impossible. they transfer you aver
and over to people when people try to call a room {20}, How this hotel is included among the Leading Hotels of the
World {usually a mark of clear distinction) is a bit of a mystery {11} [sic]

Food especially was great and full of multiple options with round the clock service. Location of the hotel in the city
center made the travel to many locations faster. The airport service was on time and not much of a hassle. {3} Food
setvice around the pool is poor. We waited over an hour for an order of tea.. just tea, nothing else. This said, the
Krishna is purportedly Hyderabad's best hotel, which doesn't say much for the others. Anyone want to build a new
hotel in Hyderabad? {19} [sic]

If you are making your reservation because it is a "member of the leading hotels in the world" well be prepared for a lof
of surprises. If you can pack 2-3 towels of your own, because towels that are supposed to be white are nasty gray
color. {18} [sic]




Example Summary [review dataset

Summary for Dataset 5 (Hotel Taj Krishna, Hyderabad) [Compression Ratio: 30]

1 told han what had happened end be rensked that onee he chowred up 2 & guest’s rocmn who renagked that he had called the frorg deck asking for an "sdaptar” to be st to the
room! Getting calle is mrpossible. they transfir you over and over to people whwn people try to call arocmn. We needed to mske s ranmber of calls to IT services to keep the
temet nraung i the roon. The windowrs vreren’t soundproof and I could hear the dicco soumd from their hotel disco and the fimctional halls. Location of the hotel i the city
cerder made the travel to mary locations faster. Hydersbad is set to become 2 weorld class city but if this is the best that canbe done i what is supposed to be the top 5-star hotel
i Hydersbad then the city and the Tyj hawve 2 ways to 2o, We couldn't et the LAN working i the first roomn wre were Ziven and had to move to awther floor, foregoing the nice
it sareens TV 2 the original roomn. There is ¢ vast contrast betwreen the praxder Ts) hotels i Deld and Bommbay and this property, supposed to be the best hotel i Hydersbad -
it Jeast the top of the three Tajs 2 the copital of Andies Pradesh, This said, the Krichow 12 purportedly Bydersbad's best hotel, which doemn't suy xxach for the others. They
wanned 2 was ok for thom to charge 2 1o 1y room, an ¢ost of #t was about 5.6 thues more than i Tveould by it outside. 1 styyed for 5 days in Taj during my trosit end had o
great experiance during my sty & Taj Krickna |, good food, great rocm savice. We did use the hotel car savice from and to the afrport, which i recomanended a< the ride can take
an hour. Ithink if you're travelling to Hy rdershad on business md spend little or no time i the hotel, the Krishna is & great place to stay. I stay oy vronderfial hotels sroumd
the world, thas rates pretty close to the top of the list. This hotel is sibaated approx. 45 tad mine. fromn the newr modem Edemational Amrport, jast i the busy and lively Bargars
Hills with lots of shops , malls (Hydersbd Cerdral hiall) Be 4 nice hotel and probably the best i the City. Given the price for the room, it is absobately not worth 2. Tane and
aZain vre foumd that if wre reeded soamething taken care of efficierly vre had to 2o to the hotel mavger noned Elvis, The Ty Knishow is rowhere newr the standard of the other
establishenerds. The hotel is wery populsr, especially on weekends when the Jocals would celsbrde and their cars would line up 220 the street. Food was tarible, siwce xuy
hoashand's roots are fromn Hyderabad, 1 can tell bad food foen good, if you wish to have somne udian £00d, call up 4 restoared near by called Tabls, & you let than kavowr thwy will
make your food non spicy, median or hot, We thougha the hotel not nearly & good ¢ it thinks 2 is. I steyed ot the Taj Krichana for about 4 wreeks, 2 vrie enchading the lobby
that is, rooms are also clean, St veere sccormmodating, Ives anoved three thnes until I secured & Chab level rocan. How thic hotel i tchaded among the Leading Hotels of the
Werld fusaally & mark of clear distinction) is 4 bit of 2 miystery. The hotel and margy of the rooms sre clesrly ioneed of 2 muakeover. This hotel 16 onwe of the wery first § star hotels
i hoyderabad, rear to all the business estsblishenerts ( Iike Hi Tech City #tc). For moving about tovm the hotel service is over-priced and the frond desk can amange @ more
econoenicel outside car hire and driver, Quality and professionaliom of the service e I xy opindon the lu'gf.lig‘m of this resort. A corevendert classy cevdrally located busmess class
wotel for ay wevelr to l‘gﬁd\bui the place 1o be- The Taj Krickma! The hotel needs to refimbich its rooms ¢ #t looks dated with CRT TV and oll. Room service and the restoarant
seIvice were the VOISt aspect of iy stay there, You can cee the building’s age, undortizutely, you can do ¢o i the roo 57 dyy 20 iy blood pressure got high from desling writh,
hotel people and local people. Firduis, o indian restomret & Taj nd room savice didn't understand the word honespicy™ &6 Twras trying to order some food to share with iy 18
morths old deaghter. Bathroom @ good, clean and st weork sooumd muy schedule, Ivrorked ot rdgite. Very good location and the hotel stands out againet other properties in the
area. About ten mdrates later & hotel staffer comes to the room brmging me an “sdapter" for the electnicity outlet. We tried tharee of than and all wrere lacking in tenns of service and
quality of food. Food especially wes great and fall of aaltiple options with roumnd the clock service. The afrport sérvice was on tine and not noach of 4 hassle, There are other
hotels m the city that offers oach better, revrer and more modem facilities. The two restaurarts | hoveever, the Chinese end Evdian, vere excellerg. Thas i< 4 second thne [am
staying & Ta) Knickna, and wrell I becane more and more dissepomted every dey. The location is prime and service is grest. They responded sach thme propuptly and ecietly
nd vre do give pradse hure for thee response and sarvice. When you enter the hotel, s o wowr feeling. Az o frequerd Taj patron scross hdia, vre vrere & bt dissppoirted with this
propaty, which is chowing e age. The rooms are undnaginative Taj avers@e, with the ususl anall motel type bathrooms. Taj Hotels e alvwrays gret snd Krishow condinm the
quality of thic chain, Char experiance of the Taj Kriskew was clouded by on wdortimate checkin, B is one of 4 good business hotel i Hyderabad, Thwe carvice is outstanding, here
you’ll still be sddresced by our neme. Shame I did not take time to mjoy the hotel. Managanad i very cooperstive to make the sty comfortable. I am mxpressed by the
hospitality by hotel staff. The lyyout is good and gives « very good view. Thanks for such 2 wondefall stay |, would love to visit sgain and stay!! To get 4 maharaja feeling, this
hotel can provide you that pexfect efect. expectations fromn thic pramdnm property hotel vrere quite high but somehow the same fell short. Good, solid sddition to the Tej range.
Staff is nice though, ad food ok, but no more than swversge within this segmend. Food service awound the pool is poor. Seriously they cant take & phone call to someones Tocen,
Nicely decorsted Hotel but the service v exceptionally poor, We booked this hotel having visited taj iy Bangalore end Dehli. Avyome vz to dundd & xuewr hotel 2y Hydershad?
They e probably the best two things shout this hotel. Guests are really treated ke kings in all aspects of their stay. Owend] experience of stay was very xice td comsortable.
Agun: the service here ic just fidadous! Their service i also good and you feel grand. Owvirall, & plessara stay with good $ood options, Probably oversll rocen drcor enendties etc
e not I place. Staying on business 2 nights on an exdencive trip. An excellag stay froom all aspects i ey case. viry decerd hotel, clean rooans, :

recomamend. Or if kitchen odors and rock mnsic blasted. Conld have besn 4 better stay. Rooms are very nice and vrell equipped. Re a huoamious hotel
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Related Work

. Allison et. al

- idea of multiple view-points
- framework

- Tombros et. al
- clustering of top-ranking sentences

- TextTiling*
- divide text into multi-paragraph units
- unit represents a sub-topic

1. M. A. Hearst1997



Problem

Related
Articles

BLACK BOX

Problem
[Mining Diverse Views]

day. “‘We've seen most of it

it. A lot of people say, “T
drunk, leave them like that.
my child to be left like that

found slumped on a window led
lounge area, sleeping off a bout
vomiting. Dave Cater, 41, drive
He’s a self-employed builder

and volunteers on the SOS Bus

Just before closing time, 20-ye

extracted from the big Misery nig

Ranked set of views



Datasets™

| ID |  Source | Search Term # Articles
1 google news financial meltdown 49
google news israel attacks gaza
AINAZON.Com the lost symbol
tripadvisor.com | hotel taj krishna
tripadvisor.com hotel marriott

google news fifa vuvuzela
google news gulf oil spill

* http://sites.google.com/site/diverseviews/datasets
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Data preparation

- Datasets
- sources: google news, amazon.com, tripadvisor.com
- crawling + parsing [html and rss]

- Data cleaning & pre-processing
- stopwords, stemming and duplicates
- word-frequency, TF-IDF !

1. http://nlp.stanford.edu/IR-book/html/htmledition/tf-idf-weighting-1.html
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Top-ranking sentences

- Main idea

- We score each sentence in our dataset and extract the
top-ranked ones. These sentences are used to generate
views [Pruning]

- We assign a Importance (I) score to each sentence

- Importance [; of a sentence S; belonging to article d;of
length r is
II

\S

= I T;
r
T;;= TF-IDF of w; e (Sy A d))
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Sentences — views

- A measure of similarity is required to extract views
from sentences
» Semantic similarity : likeness of meaning

- Mihalcea et. al
- specificity of a word can be determined by its idf

* we use
» word-to-word similarity &
> specificity - to calculate semantic similarity

13



Semantic similarity

» Semantic similarity between sentences S; and S;
where w represents a word in a sentence is

Y wers.y (mazSim(w,S;)xidf(w)) 3 ,eqs,y(mazSim(w,S;)*idf (w))
Laswe {L 3 } . 7 > . — 7

4 4
b W=

S A iy O k™) il - i
._sl.nl.(bl, ASJ) . 2( vu_:{s} idf (w) D (5,1 vdf (w)

(symmetric relation & range € [0,1])

- Need to define maxSim(w, Sj)

- Wordnet : sets of cognitive synonyms (synsets)
- wup': based on path length between synsets

1. Z. Wu 1994
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Sentence clustering

- Clustering is used to extract views from the set of
important sentences

- Hierarchical Agglomerative Clustering (HAC) was
used
- upper triangle [symmetric matrix]
- no restrictions on # of clusters
- terminate clustering when scoring parameter converges

- We treat clusters as views discussing similar content
15



Ranking of views

- Focus on average pair-wise similarity between the
sentences in a view

« Cohesion

C= Zi,j GVSi,j
len(v)
S = Slm(T; J T;)

1,]

V = set of sentences (T,) in the view
len(v) = # of sentences in the view
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MRV & OV

- Most relevant view (MRV)

- preference to views discussing similar content [greater
cohesion]

- top-ranked view

+ Qutlier view (OV)
- single sentence
- low semantic similarity with other sentences
- Cohesion = o [ordered by importance]

17



Framework

HTML + Text
Related
Articles
Ranked
Views
MRV & OV
Ranked
Views

Data Cleaning
and

Preprocessing

Ranking

(Cohesion)

Raw Text

Extract

Top-ranked
sentences

Top-n
Sentences

Clustering

Engine

Views
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Results

- Number of top-ranking sentences (1) vs. cohesion
« n which can maximize cohesion
- median cohesion >= mean [outliers]
« 20<=n<=35
- incremental clustering !

- More top-ranking sentences need not necessarily lead
to views with better cohesion

1. M. Charikar STOC 1997
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Statistics

Dataset

financial meltdown
swine flu india
israel attacks gaza
the lost symbol
hotel taj krishna
hotel marriott

fifa vuvuzela

gulf oil spill

Mean (3)

financial meltdown
swine flu india
israel attacks gaza
the lost symbol
hotel taj krishna
hotel marriott

fifa vuvuzela

gulf oil spill

Mean (N)
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*

Conclusion

- IR model as an alternate to summarization
v multiple diverse views
v easily navigable
v browse top x views
v detailed (yet organized) snapshot of a Tol
v clustering at sentence/phrase level

- Future work
- polarity of a view

- user feedback
- Implicit [clicks, time-spent]
- Explicit [user-ratings]

as opposed to document clustering

pAL



Thanks!



