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Collaborative Systems

* The cathedral  The bazaar
- “experts” - “users-developers”
- central authority — decentralization
- Isolation - information sharing

- “organized chaos”
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Folksonomies

» folk + taxonomy (Vander Wal, 2004)

» users tag resources with freely chosen keywords
 two kinds of folksonomies:

- broad: each resource can be tagged by any user

- narrow: each resource can be tagged only by some users
« away to “remember in public” (J. Schachter, 2004)
 different contexts:

- social bookmarking (del.icio.us)

- photographs (Flickr)

- scientific papers (Bibsonomy)

- blog posts (Technorati)
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Taxonomies vs Folksonomiesiit

« top-down * bottom-up
 experts do the job » users do the job
« central authority * “democracy”

« hierarchies of concepts ¢ flat space
» controlled vocabularies ¢ freely chosen keywords

» searching and browsing * finding and serendipity
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Folksonomies: advantages

 Inclusive

e democratic

e actual

e desire lines

» reflecting the users point of view
* overlapping

e low cost
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Folksonomies: limitations

* NO synonym control
e lack of precision

* lack of recall

* lack of hierarchy

 possibility of gaming
e |ack of standards
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.. del.icio.us / tag / travel

popular | recent

login | register | help

All iterms tagged travel — view popular I

« earlier | later »

Airline ticlets, Discount Airfare, Helping wou find Cheap Flights At
FareCompare
by to ... 3 mins ago

Hotwire

b to .. 4 mins ago

BOOKING.COM online hotel reservations. Large selection of discounted hotels
in all major destinations. Lowest rates, No payment in advance, Reservation is
free, Cancellation is free

b to .4 mins ago

Cheap Airfare, Hotel Reservations, Car Rentals - Kayal<.com
by to ... 3 mins ago
South Africa hotels, lodges, guest houses, apartments, bed and breakfasts,

holiday cottages, resorts
A4 travel guides online
b to . 6 mins ago

W RS . %@ﬁmﬁﬂm%ﬁ%ﬁﬁfm%hﬁhp

F MIins & ) C

del.icio.us j search |

related tags

hotels
|apan
pratunarmo
narmo
hotel
pratu
airlines
flights
thailand
kong
hong

active users

sirpa

wohler

abbu
underglasstable
bradjg
geekymama
dreamaline
asam.naseem
chrlsfn:-:lnc

——
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.. del.icio.us / tag / vacation

All items tagged wacation (create tag description) — view popular

« earlier | later »

deep sea fishing

Plan your next adventure travel vacation using our adventure travel
company directo
b to

... 1 hour ago

http:/fwww . firstchoicevacationhomes.com/
vacation home for rental,
by to ... 2 hours ago

Flickr: Photos from Casa Marcella

We had a lot of maintenance issues with this Casa in Puerto Morelos, We
recommend you don't rent it for your vacation unless you want to work on
it for the owner. We paid them $8000 to stay there for two weeks and had
to perform our own maintenance becaus

b to .. 3 hours

=1a 4]

Margarita Island forum: Night Life and Fun Activities -
TripAcdvisor
b

to ... 4 hours ago

Felicita |apanese Garden
b to ... 4 hours ago

Ireland Golf Wacation

Golf Vacations in Ireland with the Irish golf vacation specialists. From all
the famous golf links to the ‘hidden gems' all over Ireland, Tailor-Made
Golf ...

by to ... 4 hours ago

L R e A s

popular | recent

login | register | help

tags semantic tree

[- 1location (10)
[-1region
[-1district
+1country (8)
[+1state (1)
community (11)
state (6)
[-1borough
brooklyn (1)
brorx (1)
de (1)
[-1geographical_area
[-1municipality
[+1city (11)
[+1town
[+1tract
caribbean (2)
northwest (1)
patagonia (1)
hotspot (1)
auvergne (1)
mideast (1)
riviera (1)
surroundings (1)
new_england (1)
wold (1)
wilderness (1)
new world (1)
[+1area
cambria (1)
[-1point (1)

|de|.ici0.us j search |

related tags

travel
tourism
villa
lodging
lake
marketing
condo
tahoe
business
villas
and
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Context choices

a popular broad folksonomy -> del.icio.us

« ontology -> hypernymy relation on WordNet nouns:
general categories implicitly contained in natural
language

 active navigation -> Firefox + Greasemonkey:
browser extension to dynamically enrich the pages
with additional semantic information

e programming language -> Perl
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System architecture
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Tags contained in WordNet

 Data relative to 30.000
del.icio.us users:

- 480000 different
tags

1666

888

» only 8% of tags
are contained in 600
WordNet

- over 20 million a0 |
tagging actions

e 68% of the times
the tag used is
contained in
WordNet 0

288 -

1 1 1 1 1 1 1 1 1
a 868688 16680668 1569608 2000608 2956000 306008 350008 400868 450088
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Tag disambiguation

« polisemy: words can have more than one meaning -> need to solve ambiguities
» disambiguation of each tag in relation to the resource it is referred to

- context: the other tags referring to the same resource
- correlation metrics: adapted lesk, Hirst & St. Onge

« algorithm:

- for each resource, take the first N most used tags, and compare them to each
other to find the most likely meaning

- disambiguate each of the remaining tags by comparing it to the first N

e advantages:

- less noise sensitive: based only on the most used tags

- efficient: the number of comparisons to be effected doesn't grow exponentially
with the number of tags attributed to the same resource
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The tag semantic tree

» the tree is a subset of WordNet concept hierarchy, containing all the tags related to
the chosen one

» each node represents a (disambiguated) tag or a concept, that is hypernym of at
least one tag

 each node has two attributes:

- the node's weight(number of resources tagged with that word in that acceptation)
- the subtree weight (the sum of the weights of all nodes beneath)
« steps:
— tree building
- compression
- branches ordering, according to their weight

- result output, in HTML or XML format
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Tree building

 for each tag in a particular acceptation:

— build the hypernym chain from the tag to WordNet roots of
concepts

- merge the new path with the existing tree, starting by the
root

 as the tree has limited dimensions, the algorithm complexity is
linear with the number of tags received in input and depends
on:

- the medium branching factor b of the tree
- the tree depth d
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Tree compression

« problem: WordNet's fine granularity

* need: compressing the tree without making it too flat or loosing any
Interesting concept

« algorithm:

- delete nodes corresponding to high level categories, fixed in a list (such
as “physical entity” or “causal agent”)

- delete internal nodes that:
» do not correspond to any tag and

* have less than K children or have no siblings

» default value for K'is 2, so the hierarchy structure is preserved, but more
specific concepts can rise in the tree
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.. del.icio.us / tag / pasta

All termms tagged pasta — view popular

« garlier | later »

Sweet Potato Grocchi with Brown Butter and
Sage
by to

... 1 hour aqgo

Pasta with cauliflower - The Boston Globe

b to . 1 hour ago

Weight Watchers Spaghetti Carbonara Recipe-
Kitchen Crafts 'n' More
b to .. B hours ago

Aglio e clio - en utflyl<t | det taliensla lkdlet:
PASTA MED MOROT, SPENAT OCH
BALSAMVINAGER eller PASTA CON CAROTE,
SPINACI E ACETO BALSAMICO

hours ago

The Kitchen Pantry: Noodles, again and again and

again. ..
|:._ to
... 14 hours ago

Fish on Fridays: Linguine with Clam Sauce
by to .. 15 hours ago
Chicken or Turkey Tetrazzini - Allrecipes
b to

C .. 15 hours ago

cooking: Spaghetti Sauce?

popular | recent

login | register | help

tags semantic tree

[-1food (102)

[-1pasta (283)
macaroni (9)
noodle (8)
spaghetti (6}
ravioli (3)
gnocchi (2)
perne (2)
vermicelli (1)
tortellini (1)
lasagna (1)
rigatoni (1)
lasagne (1)
fattuccine (1)

[-1produce

[+Jvegetable [12)

[+1edible fruit
veggie (2]
[-1meat (5)
[+1poultry
sausage (9)
[+1beef (7)
[+1cut
pork (5)
veal (1)
lamb (1)
[+1seafood (16)
+1fish (&)
+1baked_goods
chocolate (1)
takeout (1)
[-1communication
[+1Mmessage

fi+Twritten_communication
ot -

delicious | search |

related tags

cooking
recipes
vegetarian
italian
healthy
main
parmesan
food
sauce
sausage
gnocch
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tags semantic tree related tags

[-1food (102] cooking

[-1pasta (283) recipes
macaroni (9) vegetarian
noodle (9) italian
spaghetti (&) healthy
ravioli (3) rain
gnocchi (2) parmesan
penne (2] food
vermicelli (1) sauce
tortellini (1] sausage
lasaana (1) gnocchi
ri{small ring-shaped stuffed pasta
lasagne (1]
fettuccine (1)

[-1produce

[+1vegetable (12)
[+1edible fruit
veggie (2]
[-1meat (5)
[-1poultry
chicken (13)
turkey (1)
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[-1vegetable (12) italian
tomato (17] healthy -
[-1squash (1) Mmain
zucchini (5) parmesan
f-thot_pepper food
chili (2] sauce
chilli (1) sausage
potato (3] gnocchi
brocecoli (3)
radicchiop=*

sites tagged with pasta and broccoli on del.ic

Is

LS

chou (2)

mushroom (2)

green (2)

eggplant (1)
cauliflower (1)

artichoke
onion (1)
[-1edible_fruit

lermon (2)

(1)

i
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« earlier | later
Filmed by Bike

Classic Rendezvous Main

Alta Bikes

Alta Bikes - 1 girs design bysylkel. Designet av BEleed, Morw ay Says, Frost. Adv. av
Schnel&Melnychuck.

BikeCult

Bicyclepaintings.com - Bicycle Paintings, by Taliah Lempert

William F. Yurasko's Web site v.XII - Updated Daily

Seattle International Randonneurs

MRP Mountain Racing Products

Mountain bike product reviews forums classifieds trails

- Hutchinson Fusion Team Series Tour De France (Special Edition)
TO23 Tire

RevoFPower - Motorized Replacement Bike Wheel

tags semantic tree
[+] instrurnentality
[+] activity (1)
[+] location
[+] lizrimgy_thiney
[+] communication
[+] facility (1)
[+] social group
[+] action
[+] mercantile_establishment
[+] content
[+] product (5)
[+] group_action
[+] measure
[+] process
[+] stat=
[+] part (5]
[- ] gquality
fitness (13)
resource [ T)
power (2]
usability (1)
sitnplicity (1)
[- ] property
[+]lchromatic_color
sustainability (&)
fashion (4]
extrems (2]
wintage (2]
lifestyl= (2)
profile (1)
[- ] possession
[-lassets
[+l resource (&)
[+1share (2]
neti1]

related tags
hilee
eyeling
lighting
COITIPATISOI
lights
north-carelina
TEviEWS
hikes
diyr
planmning
nc

[- ltransferred_property
gift (4]
[-1cost
[+] payrnent
price (1]
rental (1)
[+] decoration
[+] cowering
[+] representation
[-1way
[-lroad (5]
trail (4]
streest (2]
route [ 3]
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.. del.icio.us / tag / recipe

All iterns tagged recipe — view popular

« earlier | later »

Gothamist: Making Chocolate Bablka For the
Holidays

by to . 37 MiNs ago

eG Forums -= chocolate babla recipe
in search of chocolate babka
by to ... 38 mins ago
L viEzNo 1 /L YEEE 500 7 v s
ARV
by to
.45 mins ago
Exclusively Food: Salmon Bites F{empe
b to . 1 hour
590
VENISOMN DAUBE WITH CUMIN AND

CORIAMNDER F{ecu::e at Ep|cur|ou5 Com
b - . 1L hour ago

CUMIN HERB RICE PILAF Recipe at
Epicurious.com
hour ago

b|ga deal

1.
1I|I||-||

BEfHmIIL—"T 45U TEREL v E
by to

.. 2 hours ago

Pl I . i T

popular | recent

login | register | help

tags semantic tree

[+1communication (2)
[-1food (180)
[-1baked_goods
[+] cake (15)

muffin (4)
[+1bun (1)
toast (2)
scone (1)
garlic_bread (1)
roll (1)
saltine (1)
[+1pastry (1)
[+1produce (1)
[+1meat (B)
[+1pasta (13)
chocolate (21)
[+1seafood (5]
[+1fish (3)
[-1breakfast food
[+1cereal
muesli (1)
coconut (2)
[-1food (7)
[- 1nutriment
[+1course
[+1dish
[+1meal (10)
[+]sweet
[+1vitamin
mince (1)
delicacy (1)
[+1foodstuff
[+1beverage (5)

|de|.icic.us j search |

related tags

food
cooking
dessert
pasta
salad
beef

L- i
sausage
recipes
baking
lamb
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« earlier | later »
Holistic Learning

b to

_i'.-lif.|---;1-___.|
hL Y X R R
REGED [ A4E

mhhEdg! 7o
i

by to
... just posted

Seth Godin article -

Be a Better Liar.

b to

... jJust posted

My RSS EIEA T H
7 (IEFE) : RSS
HEOLV )y oK
7% MIF LA LIS
[y b

b to
... just posted

LE8dvbug's Journal

tags semantic tree

[+1written_communication
[+1instrumentality
[+1person (9)
[+1activity
[+1message (1)
[-1content (&)
[- 1knowledge_domain
[-1discipline
[-1science (113)
politics (184)
[-1economics (47)
finance (&)
psychology (34)
[-1physics
electronics (22)
optics (1)
astronomy (1)

government (21)
math (15)
[+1geography (13)
[+1mathematics (10)
[+1anthropology (7)
maths (&)
ip (6]
medicine (5)
[+1linguistics (2)
sociology (3)
taxonomy (3)
[+1chemistry (1)
geology (1)
nlp (1)
technology (414)
[+1engineering

related tags

design
web2.0
news
blogs

art
technology
SEX
webdesign
inspiration
Mmusic
web

active users

BazookaDance
birdphone
unfoldingrose
jrhyen
pensar_custa
riguelyn
jameskoole
[zl
sacrificeg4d
rightrminds
luochaol987
yark
chengshan
lokidesign
futher
eckartwalther
joetomczak
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.. del.icio.us / tag / health

All itermns tagged health — view popular

« earlier | later »

Multiple Personality Disorder-DID
b to
i . 19 mins ago

RIDE Project - Semantic technology for eHealth
by to

159 mins ago

MNatural Medicine, Herbal Remedies-Treatment of ADD ADHD
Anxiety UTI and more

Great Matural Remedy site
b to

G U MINS ago

MediCorp Health System | Community Calendar
Classes at Mary Washington Hospital
b to ... 20 mins ago

MNawvy SEALs.com - US Navy SEAL Worlout
b to

AU MINs ago

annabis' may help mentally il
b to ... 22 mins ago

winwww whonamedit.com
b to
. 22 mins ago

blog.myspace.com/independz
to

C
b . 25 mins ago

Aging - State of Aging and Health Report
b to

popular | recent

login | register | help

tags semantic tree

[+1communication (2)
[+1state
[+1activity
[+1living_thing
[+1content (1)
[+1instrumentality
[+1food (16)
[+1location
[+1social_group
+Iwork (1)
[+1agent
[+1measure
[+1process
[+1quality (1)
[+1structure
[+1property
[+1body part
[+1process
[+1action

[+1food (29)
[+1group_action
[+1possession
[+1chemical_element
[+1linformation (1)
[+1trait
[+1natural_object
[+1shape
[+1ability
[+1facility
[+1representation
[+1magnitude_relation
[+1material
+1happening

|de|.ici0.us j search |

related tags

sex
number
discover
penis

source
exercise
enlargement
size

pills

pill

male

active users

griffindarluv
jmresearch
gcubed
dhanam
kasthurilegl
judez2004
OutdoorCine
tonysutherland
Marnroo
mommychele

David Laniado

A Semantic Tool to Support Navigation in a Folksonomy

22



Conclusions

» Filtering tags through a taxonomy of concepts, implicitly contained in a
language lexicon, may improve the possibilities of exploring a folksonomy

« some of the main limitations of folksonomies can be partially solved:

- lack of hierarchy
- synonym control
- gaming
» future work:
- Improving the tree compression algorithm
- integrating WordNet with domain ontologies and multilingual wordnets
- extracting data from different folksonomies

- using tag disambiguation to filter the resources
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