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Abstract Folksonomy is a user-generated taxonomy to organize information by which a user assigns tags to
resources published on the web. Triadic datas that indicate relations of between users, tags, and resources, are
created by collaborative tagging from many users in folksonomy-based system. Such the folksonomy data has
been utilized in the field of the semantic web and web2.0 as metadata about web resources. In this paper, we
propose FCA-based folksonomy data mining approach in order to extract the useful information from
folksonomy data with various points of view. And we developed tool for supporting our approach. In order to
verify the usefulness of our proposed approach and FMT, we have done some experiments for data of
delicio.us, which is a popular folksonomy-based bookmarking system. And we report about result of our
experiments.

Key Words : Folksonomy mining, Formal Concept Analysis, Fuzzy Formal Concept Analysis, Rough Formal
Concept Analysis
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S gom, BUT HenS Huld O O ASAE
o] AT B)E WL 4 ck Flick2l: 2219l
258 9l ARUE AlolE2 A A
oz a ‘dﬂ% QL ek, AHgARE AA12] o]l AE <)
dal B1g Rae 4 e &
Qo] 27 s ool A2
QITF. 920 ATht melshA ALgA AL ARIEUCC
User Created Contents)ySo] =M1 =91,
Younbe[IE AL A4 AT B4EE 350
7 e Eawo] AN ARYERA 2
BibSonomy[4]+= Eul=z ¥} olug} =5 —‘g—jq- CIPAR
of BAE Blacol HAE B BT & o
QA UAAES O B
Conntea[5]2} CiteULike[6] 5©] STt o]ejoe ZE AL
u] 7]9ke] okt ¢ o EejAloldEoe] s, o]e}
2 A LRSS 7| 2H 02 AMEAE] BAS ARE
E2 4 garE fJAsks 715S Alssta ok
Falen] 7IREE] Ao = ARGAHuser), ETL
(tag), ZLE|AL 2]a2(resource) Ato]S] BAIE U= 3
Fl Aol E(triadic data)S 7|HFO &2 &}a1 T} =,
FEo Eaten] 7|Hk g o EejA ol HollA= AREATL
Holl EAfsh= T’% Feb ai(=g, *}11 T34 el
BlILE 20]A4] 33 =
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R1: article

sunset, Australia

u3 R3 : photo

(28 1] Zaev]e) of

2. BE 917

—

2.1 dlo|g{ oto|'d

djojejuto]d- tf-8-5F2] HlolE|2RE], ol & &
HA A= QAIE, A A olal, A o= Holy Yof
EAske WA, e, 732 55 Fohfa o] Hystst
o] 83 A4 —zr%o}L A 9] I EoIth Z, Hlo]
EjutoldS th-&F9] tlolE 2R E AHE 9u = A
HE FEdto] oA AAof &8ske &S ongith
IT 7]&o] A dagte] wet dolgntoldS SAE
(Statistics), o] E|H|o] 2~ (Database), 1 &l 2] 4](Pattern
Recognition), 7]A|8<5(Machine Learning), 2]8HMedical
Science), AJE7 H8H(Bioinformatics), 21-5-X]5(Artificial
Intelligence) 5 THYEE wofo] &H8-511 UTH7-9].

dlolelnfolde Bo) 2L 4 ol Rl Fefe o)
& tpgsie, oo whef theket ] So] EAgt}. dlo
Eo] BT B ulel HES d‘?ﬂﬁ}i B
83t AEE == d 5 3
A2l 7| o2& dlolg Ato]o] WALS E?’i‘é}%
T+Zl(Associations rule), I o] =3 HolEHES £
sto] o] = Atolo] EAste HEE EYFHE vHE0lA
ME2E HolHE EFstel oSSk gAEAFUE
(Decision trees)7} Ul E3E <17l Fk|o] AAAMEZEE
Dk A oR elgke] AR ae sd Tk &
o A8 &5 FU ol AHle] 7H ol 2R H
HHEAQl st AA diEE Zohyx OIE dutst

WSl gk olelelE AEA E
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A71¥ 2 EF(Classification), %3 Clustering), Q°F
(Summarization) 5 T}eFgh EA7IHSo] QITH7-10]

2.2 g dlo|g otold

Htolis WWWE o831 4 AAS] Suke ALEA)
S thopat Holet ZE 7 Qo olejgt 9 Hlo]
He AlEHoR Z7ePgA|ASte L, AAZo R W
slels S4S 1A 9k olet 22 g HlolelS 24
sto] 83t A AFHES F=E317] 9% ot A=
[11-15]¢0] &ElslA] Z3 =3 It Ching-man Au Yeung
et al[11]i= offmj &3t ej1o] ouE T}otslr] 9]sto]
Z 409 L RAES 2518 Z(bipartite graph)E
7N R St SYAEHEAZIHE A|$Helelth Robert
Jaschke et al.[12]+= tri-concept H|o|E] mlo|y 7|HE 7]
who. Zaojo] alsol gl PRl AEA T4
Qe 23] 97 /1Me Alskrh Suk-Hyung
Hwang et al.[13]= &4 4-10|9] 3314 Ho| gt A%
shel BHF B NS Akskck SHE, Kim et al[14]
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=] (FCA: Formal Concept Analysis)2
tolE 258 Fe&58E 4= AsS 292
sto] FR O] Haeke|2H 7d(Concepty 58 =
SlaL 15 Aboll] BAE EYE AlZElste] HlolE
WAE HdEe] 25 7S sl HolEE4 71
ozA, FAMNGEA7IH AYBge 2929t Lk
FANEREA7ES A=A AAIAY dolgol g
=5 Adsel diet ASTFEE aapHer 35T 5
71 wiizoll, @A &Jsh, YHs), ~zefo] Fdk 5
ThFEt wofol 4] A-gste] F-gE AL QITH16,17).

Jus)

Formal Context

Formal Concepts Formal Concept Lattice

(38 2] F2PHEEA71H A2

BT oIS B4 Tiafe] sl dlo]el}

Formal contextzhi= YE2] o]|zlH|o]E] Ho|& FEE +
o] Xt} Formal context K=(G, M, )= ZA]|E(Objects)2]
A3t GoF £A4JE(Attributes)2] A3 M, 1811 G2} MAL
0|9 oA ISGXME FAEt). &, oH A g7}
Hd mE AL Q& Y, glm B= (g, m) €1 E
BRI, g= m& k=t AS ujit) ol & S0, &
194 A o1& &4 al3t a25 Zh=t}.

AN

>

[¥ 1] Formal Context2] ¢

Objectsttributes al a2 a3 a4
ol X X
02 X X X
03 X
04 X

Formal context K=(G, M, D)of tjs}le], 0OSG, ASM
o @, 0=A A A=0Z THESI= (0, A)S 7}y (formal
concept)o]2}l 3l ¢, O == {aEM|V0EO:(o, a)E},
A" = {0EG|VaEA:(o, a)EI}. =, formal concept (O, A)
09 BE 50| FEAOR 2 S48 Wglo|
AQF i1, AS BE HHES TSR = AAEY
Ugtol 09 e AT SyuTes T,
EIZRE % 67lo] A5l me} o 2Eelsitt. ®
gk d9l9] 7| (01, Al), (02, A2)°] ths}o], O1<02
(©A12A2)2HH, (01, ADS (02, A2)9] A9I7Hd(E+,
(02, A2)= (O1, A9 3¢7id)olH, (01, Al)<(02,
A2)Q} 7o) &SI} Formal context K=(G, M, I)Z5E]
whEol BE S Hgk cot 15 Alolo] Asisll
oA <g o]foRl AFFx L=(C, <)& /Nda3t
(Concept Lattice T+ Galois Lattice)2}al F-Ec},

[E 2] #19] contextZ2HE] =25 HE HfPS
1D Extents Intents
C1 |{ol, 02, 03, 04} {}
C2 |[{ol, 02} {al, a2}
C3 |{o2, o3} {a3}
C4 {02} {al, a2, a3}
C5 |[{o4} {ad}
Co i } {al, a2, a3, a4}

7N AA}= Hasse Diagrams ARg-sko] AIZA31 7id
Tz 2 7IA S 4= 9lc}. Hasse DiagramS AAS
I JAEE AR, 2 A2 NdAXe AdEel

tissti, 24 Adole 2FFol  @lolE(Extensiony}
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L33
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FAEH, 53], 7dE 119 @20 o8 vhEolAl=
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&=, stePideRfE Aeder sid AxEol
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ol 7} ahgldCAR ] At 24 o2, 227 44 al
a2z FHRI &, C2 ol 027 FFA R
2t SA0] alTt a29% Yehl= Zigelch £33 7iE
Cat 73] 029} AHSIAEC29} C3omRE 22t AE
“al, a2"@} "a3" O 2 FTAEH, “02= &A] al, 12, 3E 7t
_‘:I;]—”_! 6Hk]6h:]— O]Q]— 71’0] '6‘:]%]7“153/&47]1@—% }\}._g_
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=< contextF e 2 T}etsle], 7ig

P = vepd oz, =3l LH—J
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2.4 x| &g 0|2

2] A3} o]Z(FST : Fuzzy Set Theory)2 7|7} &
AR, ‘Upol7t W2 AR, 7o) 7k 47 T3 2ol <l
7ro] Adoj} Abare]] FAE “ofmigPat “R /7S HE
oz thEy] 98] 19659 L. A. Zadeho] 2J3) A=
ATH18,19].
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2+ A (Incompleteness) F+= E2H24J(Uncertainty)
o BRg 2 doleg ner] 99 AekEsd
RST= of® 3ol ZAdstA] BRE= skt AKLower
Approximation)2} E2HSHA EFE= AdeIAHUpper
Approximation) g} o|2& Eal|A YERATH27]. #=
o) 29 JetAte} shehAtel theh 7id-S 15t
Zrh 22 dlolE o] A4 vH, siEl Q14 HR
A, 71939 A4, 3 2EE5h o7 A} og
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ARE AL, olelet RS thE 8T Th
TR Zolth ARG AHAle] 23 AREE EEZUCC
: User Created Contents) T= TF=E ALEX}7} of &7
gt glase] HIE ZolA ARE ERSIL FR5ke
Zcn] 7)ol ) ofBel o Mol Ho) tha: S}
5 QIeH1-6). olo} T ofE el Aol ol 3L
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7] glall WA G| E(Fuzzy set theory) T} 22 o] 2
(Rough set theory)ol] ZHZF FAIH A7 H-S §3A17]
AN B PIAGEAE Aokt o]F Brjz
sl Zawn] golg moly XAETE st

3.1 HXPHEEAM7IYH

of7]o| A= FSTOll gt 72 7fdi} o] BEvi= of
= HRNFEA7|H(FFCA : Fuzzy Formal Concept
Analysis)®] AFgele} A elwTo] chajal e,

24004 A MALT] SHE FAAIRA]
of A-gFoEa, Fol7l o9} I HEERTE A
A o AN AR 2astel pxsh o 4 9le.
HAZEEA 7ol A= ol Z=r919] HA|H ol E (o]
W A e S Al Lol diE e
TrEDE WFEE Fuzzy contextE: ARGl eTo]
Helo] &2 3t}

[&H2] 1] Fuzzy context

Fuzzy context K = (G, M, [=0(GxM))= AA|E2]
U GoF 459 A M, T2 GoF MAte] 9] A
£ Uil 12 8 & (g mE 1= 07} 14}0] 9]
FAEE=D(E mE 2=t

[ 3] Fuzzy context

Tags . .
Users art |design | photograph | tutorial |web2.0
bellehammond |[0.124 | 0.118 0 0.118 0
JonFlood 0 |0.129 0.038 0 0.105
joonanooj 0 |0.012 0.115 0.048 | 0.006
3L Fuzzy context®] o2, 3ol AlgA}

(bellehammond, JonFlood, joonanooj)7} AR&-3F 5712] €
1 “art”, “design”, “photograph”, "tutorial", "web2.0"1}
ZF B8] AR HIE=SE UERE Aolth olE 50, AR
Z} bellehammond= "art"E]| 15 12.4%(HH 4] $He7t -
0.24)45 AFgatL oot BAlElo]Elo] et 5%
MERAS st oda) wulele] AEE A
(Threshold)& A& 4 91w, dAG TE 7L = ¢
9u ololes Wel(flering)dto] 71t B Fuzzy
contextg =F3l ¥ 4= Stk A& 9, AHE Fl=7t
e dojelg A g8 wael AR T-0.12 A
83to] 349 o] AAZkl ol TEY F contextE:
w2aheict
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[F 4] #3o] JAGE T = 0.1& 283 23

Users Tags art |design | photograph | tutorial |web2.0

bellehammond | 0.124 | 0.118 - 0.118 -
JonFlood - 10.129 - - 0.105
joonanooj - - 0.115 - -

[Heo] 2] EX|7HE(Fuzzy Concept)

2] Fuzzy context Ko} A3k Tof| tjs}o], ACG,
BEMY uf, FEB) = A A B = FI(A)ES u&Esk=
(O(4), BYE #HAgelztar 3tk &, FI(A) = {meM
| vgeA : O(g, m)>T}, FEB) = {g&G | VmEB : y
(g m)>T} E3L ZF A geO@)e] hsiA
M, =min fi(g,m) o]},

= e A7 g9k 54 m Aole] AR F Hagk
2 Upehdlth ok B - ) el RE gead] T @
- tole), SR RE FEE BE HANHEE H52h @
THT=0.1). oS S0, H#49] 34|, A = {JonFlood}©|
11, B = {design, web2.0} ] o, FI(JonFlood) = {design,
web2.0}0] 11, FE({design, web2.0}) = {JonFlood}o] =&
({JonFlood}, {design, web2.0})= HX|7jgolt} o,
[WonFlood, design) = 0.129¢]3, [WonFlood, web2.0) =
0.1050]2%, Oonflood = 0.1050]c}.  wahA|,
({JonFlood(0.105)}, {design, web2.0})Q} Zro] E&H =)

[# 5] #4004 F2E HAMEE

ID Extents Intents

{art, design, photograph,

Cl1
t tutorial, web2.0}

C2 |{bellehammond(0.118)} {art, design, tutorial}

C3 ({JonFlood(0.105)} {design, web2.0}
{bellehammond(0.118), .

4 lionFlood(0.129)) {design)

C5 [{joonanooj(0.115)} {photograph }

{bellehammond(1.0),
ColJonFlood(1.0),{}
l]'oonanooj( 1.0)}

Fuzzy context K2HE &% ZE HX|7/fFE Alo]o
= TR ZE skl g A (Super-sub
relation)7} Zx3tc}.

concept

[Ho| 3] &-5ti7ie 2|

doje] HANE Cl=(O(AD), Bl), C2=(0(A2),
B2)e| tfsted, AFateZiEEAl (O(AD), B)<(O(A2),
BYE thSa} o] e i,

(O(A1), B<(O(A2), B2) < O(A1)CSO(A2)
(SB12BY).

270 C4 = ({bellehammond(0.118),
JonFlood(0.129)}, {design})2} C3 = ({JonFlood(0.105)},
{design, web2.0})o]] T34, {JonFlood(0.105)}<
{bellehammond(0.118), JonFlood(0.129)} (<>{design,
web2.0} 2{design})o| =&, C4= C39 A7l (Super
Concept)o]™, C3 < C4¢} Zro] FH3IT}

919]9] Fuzzy context Koj] thgt HX|7J¥ A2} B(K)=
Kol tigt A TS K25E 24 BE HANEE
T 325 Ato]o] st TAIE o8 -6t 2ol
A H4E E°l.  HANECAE ARA
bellechammond®} JonFlood7} ZEZ o2 AMEstil Q=
Bl27} “design”o]il, AMEAIY] FEEIL AMERIES=
27 11.8%2} 12.9%(AH 4] $=ZF : 0.118, 0.129)92
vepdch ®=3F C2&= bellehammond”} ARESH 1=
“art”, "design"¥} “tutorial”’o]il, ©] 37]9] El1E 4
11.8%014 ARgakL 9188 Uehlhe mA Aol

[
‘ { bellehammaond(1.0), JonFlood(1.0), joonanooj(1.0) }

(]
‘ { bellehammond(0.118), JonFlood{0.123) } ‘

{ photograph }

{ art, design, tutorial }

[ ] L

{ design, weh2.0 }
] (5 )

{joonanooj(0.118) }

{ bellehammond(0.118) } {JonFlood(0.105) }

‘ {art, deslgn, photograph, tutoral, weh2.0 } ‘

[2 6] 3390 gt H=XAFAA
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Algorithm 1. HIP/NE & daEs

//Input: Fuzzy Context K := (G, M, [=0(GxM))
/ with a confidence threshold T

//Output: The set of C of all fuzzy concepts of K
C = {(FEM), M)}

setMembershipValue((FE(M), M))

for each g € G

for each (X, Y) € C
Inters:=Y N FI({g})

if Inters different from any concept intent in C

then
C:= CU{(FI(Inters), Inters)}
setMemebershipValue((FI(Inters), Inters))
end if
end for

end for

function setMemebershipValue((X, Y))
/Input: A fuzzy concept (X, Y)
for each x € X
min = 0.0
for eachy € Y
if( (x, y) < min ) then
min = (X, y)
x.membershipValue = min;
end if
end for

end for

ZF0]Z] Fuzzy contextZ2HE HANEES F&3511
ASSNRAE Teleto] AMAANTRE FH]

Slaf chaat ge dwEES sk

Algorithm 2. HAZNF AR} 5 A&
//Input: Fuzzy context K=(G, M, I=00(GxM)) and
C=B(K)
/! that is a set of all fuzzy concepts in K
//Output: Fuzzy Concept Lattice B(K) = (C, E)
Find C with the algorithm 1

XCoveringEdges(C, K)

function XCoveringEdges(C, K)
//Input: A set of fuzzy concepts C

// and a fuzzy formal context K
for each (X, Y) € C
Set count of any concept in C to 0
foreachm € M\'Y
inters := X N FE({m})
Find (X1, Y1) € C such that X1 =

inters
count(X1, Y1)= count(X1, Y1) + 1
if(IY1-]Y]) = count(X1, Y1) then
Add edge (X1, Y1) (X, Y)to E
end if
end for
end for

3.2 BOINEEMT|H

H I G EA 7] H(RFCA Rough Formal Concept
Analysis)& ofjE 53 Ho|EE thF7] 9%t =Y
o]0l FANEREA7IHE HEsto] 85k ofmins
T UaES il shto] Aoz Faeln Txs)
Fozu, Folzl dolelE BRab] SAat A LA 714
ol

YEAgRAIEe] o2 dolet mew 7S
Formal context2 UERJ 1, ojul =53 d|o]g|E t}R77]
9% el zel A NAEHI IS A817] SAal
227 ol 29| ArhAte} skl SHeE T EA o
Agoieg oheat 2ol Belasict.

[E 6] Formal context

Usaegrss art |design | photograph | tutorial |web2.0
bellehammond | X X X
JonFlood X X
joonanooj X

[Zo] 4] AStZALRt SISHZAL
912]9] Formal context K = (G, M, I)of] tfaljA], X<
G, YEM & o, 3}ehtAKLA)R}; AgHE A UAYE Tt
2ol Yoy,
LAX) = {a€M | OS(2)=X]},
UA(X) = {a€M | OS@@)NX # @}.
LA®Y) = {0€G | AS(0)ZY},
UA(Y) = {0€G | AS()NY # &}.
@, 0S(a):={o€Gl(0,a) €I}, AS(0):={aEM](0,a)EI}.
LAGOS oltl 3 Xel BHishA) mahels asol
Z0e ek 0] et %, Xol Shsk EakE 2
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A5ol HHEWO ;& 24459] xgtolth. UAX)E ©f
® Yaxe] 2es = 5
o] PASS z_x.]]zhg_] &.As]g]

= 7“111501

7]
Zr AU} Yol RO o S5 2
Moz 7rz AAYTE 78 4 Aok ol Sol, Teo]
a4, X = {JonFlood, joonanooj}, Y = {photography,
web2.0} 4 W, LAX) = {photography, web2.0}©]3l
UA(X) = {design, photography, web2.0}o|m, LA(Y) =
{joonanooj} ©]1Z, UA(Y)={JonFlood, joonanooj}°|C}.

LAS} UASHE ARE35}o] F20]%] Formal contextZ -
o elslde 2% & Uk

[Ho] 5] 2{=Ji{H(Rough Concept)

212]9] Formal context K := (G, M, D)of th3jA], X<
G, YEM & 1, X = UA(Y) A Y = LAX)S BH=sl=
(X, V)2 dzAdoleta it

A& E90], #69] 34|, X = {JonFlood, joonanooj}
A, LA(X) = {photography, web2.0}°]31, UA(LA(X))
= UA({photography, web2.0}) = {JonFlood, joonanooj} |
th 2 X = UA(Y) A Y = LAX)|2.2, ({JonFlood,
joonanooj}, {photography, web2.0})+= Z]Z7]jgo|c}. o]
oF Z2 o r w6oHE 8719 BEigEe] &7

I o] FZE It
[® 7] eomRE 224 HTEE
ID Extents Intents
i {bellehammond,|{art, design, web2.0,

JonFlood, joonanooj} photography, tutorial }

Cc2 {bellehammond} {art, tutorial}

c3 {bellehammond,|{art, design, tutorial,
JonFlood} web2.0}

ca {bellehammond, | {art, photograph,
joonanooj} tutorial }

C5 {joonanooj} {photograph }

C6 {JonFlood, joonanooj} {photography, web2.0}
Cc7 {JonFlood} {web2.0}
c8 |} {1

sl M FEE ALIAEE Aelols 431
M (<)7h EAHct

[Z2o| 6] &5t 2

QJojo] H= Y C1 = (X1, Y1), C2 = (X2, Y2)o tj
sto], st eA (X1, YD) < (X2, Y2)= oh3t 2
o] Helsc,

(X1, Y1) £ (X2, Y2) & XICX2(SY1SY2).

HIZ|Y C5 = ({joonanooj}, {photograph})2} C6 =
({JonFlood, joonanooj}, {photography, web2.0})o] T3}
A, {joonanooj}< {JonFlood, joonanooj}(<{photograph}
C {photography, web2.0})°]2&, C5= €69 3}¢7id
(Sub concept)o]H, C5 < Co61} Zro] FETIC|

1

‘ { bellehammand, JanFlood, joonanoo) ¥ ‘

S~

{ bellehammond, joonanooj { bellehammond. JonFlood }

{ JonFlood. joananaoj »

{JonFlood

{ joonanooj |

[38 71 z6e] digt Hzohd A=

919 HoEd Edr 5d g giaes 1
H71} 2ok 278 A g C1& 5203 context2]
A 2F &89 AARNEE vehde o AAsate o
2A wigH o zhe £S5l s SHAEHY =,
2} FPAEES ARST T50| Hep o 2 44
Sof gom FHET ojoh 2& FAAHES Bz
23 B2} C1L €3, C4, C62 BEF M, 3710 2=
WEL 217 vhe] PuAdER EaREt o S
C4= AREA}  bellehammond®} joonanooj7} ARE-A}
JonFlood®}= HjE}dog  AMESE g7 “art”,
"photograph"®?} “tutorial”’ ]S YEM= ZZgolch
C4= C29} C52 EFHEH, C2 bellehammond”| th& A}
SAET} wjeld oz ARMESE 1) “art”@} "tutorial" Y
2 YEJ AL, C5+& joonanooj7| HEF o2 AMESE B
7} “photograph”l-& LERTh
olo} e ANt HolB B2 HEAY FEI oA
ganE 125 912 S} ol et
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Algorithm 3. HZ7/|Y & d118|&

// Input : a formal context K = (G, M, I)
// Output : a set C of all rough concepts in K
for each a € M

for each b € M

if (a == b) then
X = UA({a});
Y = LAX);
else
X = UA({a, b});
Y = LAX);
end if

if (UA(Y) = X)
for each x€X
for each yEY
Z=ZU{x y, Mx, Y)};
end for
end for
C=C U{X, Y, 2)};
end if
end for
end for

Algorithm 4. 2|/ AR} -5 File|E

//Input : a formal context K = (G, M, I) and

// C that is a set of all rough concepts in K
//Output : the rough concept lattice B(K)=(C,<,A,V)
/! of K

for each ¢l € C
for each c2 € C
if (cl != c2) then
M = meet(cl, c2);
J = join(cl, c2);
ifM == ¢l && J == c2) then
for each ¢3 € C
iflcl £ ¢3 && 3 £ ¢2) then
add an edge from c2 to cl
end if
end for
end if
end if
end for

end for

3.3 ZA 0| ojo|d X|[E=F
7S A st
7] 95t E4xu] nfolyd AYEE(FMT : Folksonomy
Miming Too)S urshele. FMTS] A2 el of7|8) 4

1885

3.3.1 Core Components

AGAE  H2] FHIEUE(Context processing
component) : ©] AELUEE= CSVILY FJE|2 HEH

CE SO EEERERERRCE
+= o) we}l Fuzzy context ¥+ Formal context
2 FH3IcH
Nd3% XU E(Concepts extracting component)
HEL F0]Z context2XHE 7d 9 71
= ARlY] BAES FEShe AXUERH, HX|
7W'd5%(Fuzzy concept extracting)¥} ZZ7|gx
Z(Rough concept extracting) REESS X3Sl
Sk

AdAHTE

1 o] AE

7 J E(Concept lattice
constructing component) : /|@3E AXZHEZH
F28 AYED 1 AWE Aolel Aate] @
A% melsio] AMAAE Faele AEUESR
A, HA]7\d A xHFuzzy Concept Lattice)2} Eiﬁ7ﬂ
JZ*HRough Concept Lattice) LESS E319

At

3.3.2 Internal Data Model

Folzl EHQlozRE ARet £AES
ZZ3}9] cross table FE|Z FH 3L AR} &4
Ato]o] IAIE sl Aol “X aEAIFTH
7N'd(Concepts) : A2} &40 0] RH(pair) 224, &
§ 442 2 AR5 ZelAgo),
7N'd ZAK(Concept Lattice) : 28 NEEY 15
Kole] 4bal9) WAL stersto] 75E AZA 7
g% (Conceptual hierarchy)o|c}.

Context :

0

3.3.3 Ul Components

L ES-IN R R Fd

ETEE

HolgE HEAE A HAdE
2o A context FejE vhehdich E
A 9 HY 7l E Atk
Nae|2E 7RAE Had
component) : 0] HEZHELE /gxE HILHE
A FEE BE AdSe] ofet ARE AgAlA
H7 22 FE2 HojErh

MaA= 7S AEUE(Lattice

EjE(Context

component) :

E(Concept list View
==

View



SAIs | &atsl= A 4107 A8, 2000

Context View

Context

Concept list
View

Ul
Components

Lattice View

Internal Data
Model

processing
, FFCAmodule

I Fuzzy c.oncept core
I Lattice Components

, RFCAmodule

Rough Concept

(22 8] F4wn] vholyd AAETEMT)E] of7|ElH

extracting

Folksonomy Data

Fuzzy Formal Concept Analysis

2| (a) (b)

Fuzzy context Fuzzy concept i

= art biog blogs hooks husingss 55 desi|~ No Extent Intent
3= [nagive 003 0006 ] 0002 0008 0014 T.0:= 13 [HonFlood(0.057), Rafael Urngeher Taborda(0.0. {hlog, desion} BN
ASIIRE = Fo0i 5505 e 3 T 7o 14 {JonFlood(D.087), shaggerty7B(0.075)) {blog, web2.0)
2 |[anyuanes = . i T i B B 15 |{JonFlood(0.067, Ratael Urngeher Tabordafd.0 Tblog}
e R Ty 3 3 . B = 16 Tjoonanooi(d. 116y, shamanriver(0 053} Tphotography! =
i " i 5 7 fyshiini0.06)} {development, programmming, web, weh1.0; | _|

Fuzzy concept lattice

Rnlale: O e ‘ (c) [w]intent [i7] Extent (7] simplified label
2 5

s(1.0), echumienneﬁ 0), freeborn(1.0), Gotz(1.0), jamiecoleman(1.0), Jp1138(1.0), kolderal(1.0), kOoLiNuS(1.0), Omar Cortassal1.0), robksawyer(1.0), owling(1.0), seccanj(1.0), Stellad8(1.0), Tom Adriaenssen(1.0), Vincent Wi

{ design }
( e drenl) -

e { graphicdavid(0.053) }
‘ { shamanriver(0.053) } || { inspiration }

190
11i(0.054) )
S

| {javascript} ‘ ‘ [ Rafael Umgeher Taborda(0.061) ) ‘

{ar, tutorial }
]
{ bellshammond(0.118) }

{ travel }

{ kumarasok(0.05) }

{JnnF\uud(U 057)} { Andrei NECULAU(D.05) }

‘ {yshiin(0.06) )

{Juunanou(U 06) }

- Concemnoda

1 Intention , books, business, education, flash, food, free, games, gooale, howto, mac, music, news, opensource, politics, reference, science, shopping, software, technology, tips, webdesign } ‘
1 Extention W
. I V|

[33 9] HANFGRAS AYUst= FFCA 250 A3
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FAAGEAS 0|7 Faten] vloly 7]} A UETL] A

B Rough Formal Concept Analysis
File Editor Menu Tool Window Help
Build, (- E

T
[ RoughContext 130aT38_[0.05 ~ 0.15).ctx &2
Context (a)

art blog css design development inspiration ~
Andrel NECU,,,
bellehammond X b3
graphicdavid ®
JonFlood x S S
joonanooj
kumarasok X

niklaus, i gerber
<

Context| Text

ID | Objects Attributes

21 {JonFlood, Rafael Umaeher Taborda, shagger... {blog, linux, tools, video}

22 {JonFlood. jaonanooj, Aafael LUmgeher Tabar,.,

{Andra\ MECUI Flood, kumarasak, nikl..
0d, KUl

1{blog, inspiration, photography, tools, vid,,,
welopment, javascript, prag,

ammo Ic on| 5
{JonFluud kumarasak yshhn} {:ss deva\apmem pragrammlng (rave\}
27 {JonFlood. jaonanoa), kimarasok} {cas. inspiration, travel}
28 {Andrei NECULALU, JonFlood, kumarasok} {css. javascript, travel}
23 {JonFlood. kumaragok, zarrelli} {css, linux, travel}
{JonFlood. joonanaa), kumarasok, shamanriv,,, {css. inspiration, photoaraphy, travel}
{JnnFInnd kumarasnk Ha'aa| UmgeherTahn {css, tnn\s Irave\ vldan} p

1 Tree 5 | Navigator

[=] (D {Andrel NECUL&U, bellshammond, graphicdavid, JonFlood, joonanon], kumarasok, niklaus, 1 aerber, Ratael Umaeher T &
= @ {JonFlood, Rafael Umgeher Taborda, shagaery 76, zarrelli}{blog, linux, tools, video}
= {18 {JonFload, Rafael Umgeher Taborda, shaggerty?6}{blog, toals, video}
(# {Rafael Umgeher Taborda} {tools, videa} (C)
= @ {Rafael Umgeher Taborda, zarrelli}{linux, tools, video}
& {zamelliH{linux}
(M {Rafael Umgeher Tabarda}{tools, video)
= @ {JonFlood, joonanooj, Rafael Umgeher Taborda, shaggerty 75, shamanriver}{blog, inspiration, photography. toals, v
i (I8 {JonFlond, joonanool, Rafael Umaeher Taborda, shaggerty 76Hblog, Inspiration, tools, video}
i 3 {JonFload, joonanoa), shamanriver}{inspiration, photography}

i @ finnnannnl Ratasl limaeher Tahnrda shamanvartdnhntnaranhy ks vidank s
< | b

[2F 10] 2ZAdRAS AYsHs RFCA mEe] 4

component) ol AxUEE= NehA+5 H2xd 2 A8 4+ %S formal context P2 HESh= 7]
Eof| o3 A MEAAE 7l AZTH 58 50, contextS *Womur T4 5 e 7sE
Eolt}. ARGA} HlolEE #A8taAl sk wy AlEsith 2lZvig W SARE 715 29109 ()¢

of ute} 2le HlolE o 24 A=A HAE o] JE formal context2 R E W& HINIES 5
Axp Ee HEZAGAAE AlERich =5t 7S Ateld] st ddAE shefstal 1
109] (b)2t o] 7ig 2 AEE MBIt E3L RFCA

3.3.4 FMTQ| At HEOALE formal context2HE] &% HZNYET

FMTE A AEEA 7S |95l FFCA BEy 15 A9 BAES EYE 198109 (o9 22 E
HE N GEA7HE R Ysl= RFCA ZEZ FAEo]  FEt 27109 ()9 22 HZ/Ng a4 Feiz 7Hs)
Qlth. FFCA 2EL8 1893} ZFo] CSV(Comma Separated FE 7seS AlEsta Aok
Values)Zd-S U23}o] Fuzzy contextz HFHIS}IAL
Fuzzy contextS A L A = U= ALAEA T

okl Qlok 3, Fuzzy 4,
contextol [0, 1J410]9] Q1AGHE: H-5540] B2 et o
EHEE AAISE & dAG] 751‘8‘51‘_ 712199] (a)Q] Fuzzy
contexti—[—E-] TE HANEES =&3519] MY glAE o3

S L999] ()2t 2ol 7%@6}1 Ao] €] 474] 7]
Sorel AN W A 22 71 e A
ohfel, HANEET 15 Afole] BASS
MgAAE 5381 2799 (0% &ol 7HAglsk= 7] 41 MXEEM7HE 0|2
L= Agsi

T, HZEgEAE A 43}% RFCA 259 HelX
B2 7158 CSV ThlS Jeisto] BT

2=

>
ot
p Lo

FHL

oA, A4 Fdtev] dloleo] £ Aol A
FAAG LAY 7] Fdten] doje) upoly
2 Ao AN A@Ael thaf Hirsch

-

Ol

itz F

0 mln

2

EHZ™E

HI

M AlSH

-1 =20
deliciouse] 7] B FeFLEO|A 714 Wol AgH
387l|(design, blog, video, ... games)?] B|1E5S ¢o&2

I
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[H 8] deliciousZ2 ¥

FE3 2 W

o] &

art | blog | blogs | books | business | css | design | development | education | flash| food | free | games| gaogle | howto| inspiration| javascript | linux | mac | music| news | opensource
alohaglide | 22| o 10 23 53| 180 83 o 18] 4 49 0 o] 128 B 1] 10| e[ 37 15 7]
‘Andrei NECULAU of s o 2 of 25| a9 B o 3 o 7 3 o 18 o ssf o o o 5 0
anyuanay of s o 2 o 0 0 4 2 o o o 0 6 0 0 4 o o 3 3 0
bellehammond I 3 o 29 0 o1 o o 0 o0 0 o o o o 0 0
diyers o _8 350 1 4 7] 1 8o 4 1 9 18 B 7 ¢ 10 9 7
echomienne 7 35| 10| 3 3 0 3 0 EEE RS 0 70 0 o o o 9 4 5
freeborn 6] 55| 20 4 o 3] 81 39 76 o 29 10 EE E s 28 o 13 9
Gotz o 36| 113 0 45| 66| 40 0 o 33 o o o 10 0 0 oo 33| 35| 34 39 o)
graphicdavid 35| 216] 86| 67 107 31 872 0 107 o2 26 129] 23 25| 93 340) o o 71| 89 74 25,
Jamiecoleman 3| 82| 28 11 30 25| 102 b 8 17 o 33 o 21 2 20 o o 39 169 24 )
JonFlood ol 12l o o o 1] 27 0 o o 2 o 0 o 9 18 o o o s 0 0
Joonanooj o e o o o 0 2 0 o o o o 0 o 4 10 4 o o 1 0
Jpl138 35| 148] 82 18 o o e 14 1l o o s4 o o 10 o o 30| o 38 31 57
kolderal 15] 18] 9 5 3 2 4 A o o 2 4 o 4 o A o[ o o 4 2
KOoLiNuS o 21 o 15 18 43| o3 88 o o o 3 o 38 0 60 o 197] 315 14 0 106)
kumarasok of 2l o o o 9 3| 0 o o o 2 0 o o 1 o o o o 1 0
niklaus fgerber of 11 o o o o 3| 0 A ¢ o 2 0 o o 7] o o 2 4 1 0
Omar Cortassa 18] 78] 23] 27 3 62] 19 172 1] 24 o e 1 es] 55 23 4] 103 o w1 29 166)
Rafael Umgeher Taborda | 28] 83| 0] 0 o 3] o9 0 o3 o o 0 o0 0 3 o 23 1 3
robksawyer 8 &7 19 0 o 13|11 103 a[ 105 0| 29 0 a2 50 T o 27| 24 4 [
rpowling 63| e8| 34 97 o o 7 0 50| 18 o 82 13 25 21 7 o o o 1| 1 1]
seccan) o _o o 2 o o 10 5] o 1 o 2 1] B 0 ST o o o 9 B
shaggerty76 o 39 o 0 1 0 g 0 sT_o o o 0 o s 0 o o o o 9 0
shamanriver a7 o8| a5 7 o[ 95| 180 3 o 79 o e 0 D % 3o 7 27 8 0
Stella0g B s o 8 o o 27 0 10 20 o 77| 19 o2 0 o o 9 e 29 0
Tom Adriaenssen s 93 17| 0 8 4 o5 141 o 19 o s8 13 13 47 18 570 10| 55| 18 38 19
Vincent Wiekenkamp o o s 5 o o 0 0 5 o o o 0 i o o o o o o o 3
Vinod Chandran 4 3] o 1w o o 30 0 o 7 o 7 o a4 o 16 60| 260 9 o 3
yshiin i ul o o o 6| 10 25 o 2 1 o 0 2 o g 0 o o o s o
zarrelli o o 5 o 8 1 B of o o s 0 4 a0 o of 23 o o o 15,

photography | politics | pragramming | reference | science | shopping | software | technology [ tips | tools [ travel [ wtorial | video | web | web20 | webdesign | Total_frequency | All Tags
alohaglide 31 3 B 1 15 0 30 6] 6 14| 0 18 34 15 7] 19 3657 559
Andrei NECULAU 7] 0 15 3 0 0 10 ol 2] 20 o 13 o s9 20 13 1150 388
anyuanay 0 0 4 2 2 0 4 4 o o o 6 o 7 5 0 1308509,
bellehammond 0 0 1 3 0 0 0 of of o o 22 o 2 0 0 183] 29
dtyers 2 0 15 15 2 B 2 0] 6 2 10 19 4 1| 2 B 1361 550
echomienne g 0 0 3 0 2 5 o o 25 0 s 1] 5| 63 £ 1543 534
freeborn 37 0 34 8 5 0 31 2| 27| 27| o e 21 a4 18 43 217 76
Gotz 0 0 2 0 0 ES 109] o 60| o 74 123]1140] 164 15 23539 3312
graphicdavid 8] 75 29 70 4 67 118 144] 59| 133] 0 67| 150 191 109 154 16313] 781
Jamiecoleman PE ST 0 59 59 8 76 3| 44 74 13|  es| 110 77| 52 75 6061] 1418
JonFlood E 0 0 0 0 0 0 2l o 4 o of o s 0 2 208] 49
Joonanoo] 19 0 2 0 0 0 1 of o o o 8l o 1 1 1 169) 55
Jp1138 2 0 16 6o 13 0 72 o 12| 4] o 58 2] 15 9 q 4046] 714
olderal 29 0 8 0 3 3 9 8l 2 U] 3 m| ] 1 37 9 1185 461]
KOoLINuS 19 0 30 120 0 o290 33| 7g| 238 0 o3[ 777 137, 11493] 1772
kumarasok 0 0 0 1 0 0 0 IE o o s 1] 3 15g] 39)
niklaus f.gerber 3 0 3] B 0 1 4 i 3 o 1 3] 8| 1 10 D) 77139
Omar Cortassa 31 0 247 o] 1 o 289 37| 39| 465| 23] o3 es| 251 38g 214 T041a] 171
Rafael Umgeher Taborda 0 0 o 10 0 0 36 o o 75 0 o 12| 0 0 1 1103 33
robksawyer g 0 135 a7 5 0 60 | 12 59| o s 5 2 0 39 3630 47]]
rpowling 4 0 0 s U 0 33 si| 14 149 o 1 4 oo 115 ) 5366 o043
seccan) 0 0 1) 0 0 0 3 of o 1 0 6 o 3 3 1 6a 129
shaggerty76 0 3 0 3 0 0 0 E 1 2 o 4 3 s 112
shamanriver 289) 6 10 25 0 6 39 7] 22| 62| o 74 4] s8] o4 114 5353 1128
Stella08 9 7 0 53 0 8 9 2] 25 4] 0 o 3 13 19 q 2015 178
Tom Adriaenssen 47 o 100 2 0 o 100 ul 13 75| o 25| 41| 58 19 53 s440] 125
Vincent Wiekenkamp o 0 o 1 3 0 3 I o o o 2 q 95| 164
Vinod Chandran 15 0 > 8 2 0 5 o s 1 3 2 s s 2 26) 1388 392
yshiin 4 0 3 2 0 0 3 i1 o o o o o] 24| 29 19 400 11
zanell 0 0 11 45 0 3 51 3| 26| 35| o 38 9 19 0 g 2264 703

H T : @ Zt Ef 2 E9| Membership value

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 0.11 0.12 0.13 0.140.15

1.0

[T 11] Wy Shpghe] Bar=e) AR 44

225 309 0] AgAFEe] ol AR AT Ao

£ B2 o1 AMg 3G ASE RE B
M BE Y ANESE FEUT
olHEe oz 23t 3099 AHgAE
2 A HEGT) B 38l gase %
S Aol ALgA7} S IS ARE:
olg FAE ;sof i} e

Z-gsto] 92} 72 Fuzzy contextE AY

0 9]
=1 o

_ freq(gm)
" total_freg(g)

flol w4 S 2 Bk ARE RIESE AR
3 BmE B IE0 ARRHIESE Yo B A, ARAT} 2}
BIE ol = AR SleAlol gt W e
& 0.07E 1L0x}o]o] groR FHTITh

112 390 gt W4 pghe] #a=elch 1
YA Hi= e} o] thro] A gAES 54 o

aF s AHgely] Bk coRE gase A
A2 AgekT Gee o 4 Gtk oleh e W4l

rgte] 2EEE EUE AR REpv A2 HaES
AAsH] A8t AAIZE T(0.05 < T < 0.15)E 245},
2 AtollA A FMTE ARg-sto] 39 disl] w27
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FAAGEAS 0|7 Faten] vloly 7]} A UETL] A

[® 9] ¥4 =5 %83} AY/JH Fuzzy context

art_| blog | blogs | books | business| css | design 1t| education | fiash | food | free | games | google | howto | inspiration | javascript | linux | mac | music
alohaglide 0.03| 0.006| 0] 0.002] 0.006] 0.014 0.049) 0.022) 0.001] 0.004] 0001) 0.012| 0] 0.001] 0.035 0.008] 0003 0.002] 0012 0.01
Andrei NECULAU 0| 0.004[ 0.005| 0.001] 0f 0021] 0.039 0.005) 0.005| 0.002} 0 0.006] 0.002 0] 0015 0.005] 0.05 0] 0 0
anyuanay 0| 0.003] 0[ 0.001] 0| 0| 0f 0.003| 0.017| 0) 0] 0f 0] 0.004] 0j 0] 0.003 0] 0] 0.002]
bellehammond 0.124| 0.027 0| 0| 0.016| 0f 0.118] 0f 0] 0.005f 0f 0 0] 0 0j 0] 0 0] 0| 0|
dtyers 0| 0.005[ 0.003 0| 0.008] 0.002( 0.005] 0.01] 0.005) 0| 0002 001 0004 0.001 0013 0.001] 0.001] 0.005 0.004{ 0.007
echomienne 0.004| 0.022| 0.005] 0.001 0.001] 0 0.002) 0f 0.014| 0.001} 0| 0.009 0] 0.004] 0j 0] 0 0] 0| 0.005]
freebomn 0.008| 0.018| 0.005] 0.001 0.006] 0.007| 0.027] 0.013] 0.002| 0.002f 0| 0.009] 0003| 0.001 0014 0.011] 0.003| 0.002] 0.009] 0|
Gotz 0| 0.014] 0.004/ 0| 0.001| 0.002( 0.001] 0f 0] 0.001] 0| 0| 0] 0.005] 0| 0| 0.002| 0.001] 0.001] 0.001
graphicdavid 0038 0013 0.005] 0004]  0.006] 0.001] 0053 o 0006|0005 0.001] 0.007] 0001 0.002] 0003 002 o] 0| 0004] 0005
Jjamiecoleman 0.006] 0.013| 0.004] 0.001 0.004| 0.004 0.016] 0.002, 0.001] 0.002] 0| 0.005 0001 0.03 0004 0.003] 0.001 0| 0.006] 0.027]
JonFlood 0] 0.057] 0| 0| 0| 0.057] 0.129 0f 0) 0] 0.009 0] 0] 0 0] 0.086] 0 0] 0] 0.024]
Jjoonanooj 0] 0.036] 0| 0| 0| 0f 0.012] 0f 0) 0) 0] 0] 0] 0] 0024 0.06 0.024 0] 0] 0.006]
Jpl1138 0.008| 0.036] 002] 0.004 0| 0f 0.019] 0.003] 0.002) 0) 0| 0.013] 0016] 0.002] 0.002 0] 0] 0.007 0] 0.009]
kolderal 0.012| 0.015| 0.007| 0.004 0.002] 0001 0.017] 0.003] 0.001] 0.001} 0| 0.001] 0003] 0.007] 0.003 0] 0.001] 0.001 0] 0.007]
kOoLiNuS 0| 0.01] 0[ 0.001] 0.001] 0.003 0.008] 0.007| 0) 0) 0| 0.003 0] 0.003] 0} 0.005] 0] 0017 0.027| 0.001
kumarasok 0| 0.012] 0| 0 0| 0.056] 0.013 0f 0) 0) 0 0.012 0 0 0} 0.006] 0 0] 0 0
niklaus.f.gerber 0| 0.003] 0| 0| 0| 0| 0.01f 0f 0.007| 0.021f 0| 0.007, 0] 0 0j 0.025] 0 0| 0.007| 0.014]
Omar Cortassa 0.001| 0.007| 0.002] 0.002 0.003| 0.005 0.018] 0.016) 0.001] 0.002f 0| 001 0001 0.006] 0.005 0.002] 0.004| 0.009 0] 0.009]
Rafael Umgeher Taborda 0.025| 0.079| 0| 0| 0f 0011] 0.061f 0f 0] 0.002f 0f 0 0] 0 0j 0] 0.006| 0.002 0|  0.02]
robksawyer 0.004| 0.023| 0.005] 0| 0f 0.003] 0.031f 0.028) 0.001] 0.028 0| 0.007, 0] 0.001] 0.007| 0.013] 0.004 0| 0.007| 0.006|
rpowling 0.011| 0.012| 0.005] 0.018| 0| 0f 0.013] 0f 0.027| 0.003} 0| 0.015 0002| 0.004| 0.003 0.005] 0 0] 0] 0.002]
seccanj 0| 0| 0| 0.007| 0| 0f 0.037] 0.045) 0] 0.003 0| 0007 0003] 0.011 0011 0| 0.018 0| 0| 0|
shaggerty76 o 007s] o o 0027 o oot of o009 o o 0 0 o] 0009 0 of o o 0
shamanriver 0.016| 0.018| 0.008] 0.001 0.001] 0017 0.033] 0.002) 0] 0.014) 0 0.011 0] 0.001] 0.006| 0.016] 0.006 0] 0.001] 0.005]
stella08 0.006] 0.026 0] 0.003] 0| 0f 0.013] 0f 0.004| 0.009} 0| 0.038] 0.008 0] 0011 0] 0 0] 0029 0031
Tom Adriaenssen 0.001] 0.017| 0.003] 0| 0.001] 0.007[ 0.017] 0.025] 0] 0.003 0| 001 0002] 0.002] 0008 0.003] 001] 0001] 0.01] 0.003|
Vincent Wiekenkamp 0| 0] 0.007] 0.007 0| 0| 0f 0f 0.004 0) 0] 0] 0] 0.001] 0] 0] 0 0] 0| 0|
Vinod Chandran 0.002| 0.022 0] 0.007| 0 0.006] 0.021f 0f 0] 0.005) 0| 0.005] 0004] 0.002 0.03 0] 0011] 0043 0.018 0.006|
yshlin 0.002| 0.027 0| 0| 0 0.015] 0.025f 0.062) 0] 0.005] 0.002) 0| 0] 0.005] 0} 0.02 0.02 0] 0 0
zarrelli 0| 0.003| 0.001] 0.002] 0 0.003] 0.004f 0.002) 0) 0) 0| 0.003 0] 0.001] 0.035 0] 0] 0054 0 0
news | opensource | photography | politics | programming | reference | science | shopping | software | technology | tips | tools | travel | tutorial | video | web | web20 | webdesign
alohaglide 0.004] 0.001] 0.008 0.002] 0.025 0.044 0.004] 0 0.008] 0001 0.001f 0.003| 0| 0.004] 0.009| 0039 0.001] 0.004]
Andrei NECULAU 0.004] 0| 0.006 0] 0013 0.006 0] 0 0.008] 0/ 001 0017 0] 0.011] 0] 0051 0.017] 0.015]
anyuanay 0.002] 0| 0 0] 0.003 0.001 0.001] 0 0.003] 0.003 0] 0] 0  0.004] 0] 0.005] 0.003] 0]
bellehammond 0| 0| 0 0| 0.005 0.016 0| 0 0| 0 0] 0| 0| 0.118] 0| 001 0| 0]
diyers 0.006] 0.001] 0.001 0] 0011 0011 0.001] 0.003 0.017] 0007| 0.004 0.016] 0.007 0.013| 0.002| 0012| 0.015] 0.009]
echomienne 0.002] 0.003] 0.005 0] 0 0.005 0] 0.001 0.003] 0 0] 0016 0| 0005 0.012| 0003 0.04| 0.003]
freebom 0.004] 0.002] 0012 0] 0.028 0.016 0.001] 0 0.01 0.004| 0.009 0.009] 0] 0.022| 0.007| 0.014] 0.006] 0.016
Gotz 0.001] 0.003] 0 0] 0.001 0 0] 0 0.014] 0.004 0] 0002 0| 0.003| 0.005| 0.048] 0.006] 0.006)
graphicdavid 0.004] 0.001] 0016| 0.004) 0.001 0.016 0.005] 0.004 0.007] 0.008| 0.003[ 0.008 0| 0.004] 0.009| 0011 0.006] 0.009]
Jamiecoleman 0.003] 0.001] 0.003 0.003] 0 0.009 0.009] 0.001 0.012] 0005 0.007[ 0.012] 0.002 001| 0018 0.012] 0.008 0.012]
JonFlood 0 0 0.038 0] 0 0 0] 0 0 0.009 0] 0019 0 0 0] 0.014] 0.105] 0]
joonanooj 0| 0| 0115 0] 0012 0 0] 0 0.006| 0 0] 0] 0] 0.048] 0] 0.006{ 0.006| 0.006
Jpl1138 0.007] 0.014] 0.005 0] 0.003 0.017 0.003] 0 0.017] 0] 0.002[ 0.01] 0| 0.014] 0.005 0003| 0.002 0.001]
kolderal 0.003] 0.001] 0.024 0] 0.006 0 0.002] 0.002 0.007] 0.006| 0.001f 0.014[ 0.001 0.009| 002 0011 0.03]] 0.007]
kOoLiNuS 0| 0.009] 0.001 0] 0.002 0.01 0] 0 0.025] 0.002| 0.006( 0.02] 0| 0| 0.003| 0006 0.0086 0.011]
kumarasok 0.006| 0| 0 0] 0 0.006 0] 0 0| 0| 0018 0.006] 0.05 0| 0| 005 0.0086] 0.018]
niklaus f.gerber 0.003] 0| 0.01 0] 0.01 0.018 0] 0.003 0.014] 0003| 001 0.032] 0.003 001| 0.028] 0.05] 0.036] 0.043]
Omar Cortassa 0.002] 0.015] 0.002 0| 0.023 0.009 0.001] 0 0.027] 0003 0.003 0.044| 0.002 0.008| 0.008| 0.024| 0.037] 0.02
Rafael Umgeher Taborda 0.012] 0.007] 0 0] 0.005 0.009 0] 0 0.032] 0 0] 0067 0] 0.008| 0.092 0| 0 0.013]
robksawyer 0.001] 0.013] 0.002 0] 0.037 0023 0.001] 0 0.016] 0.004| 0.003 0.016] 0] 0.023] 0.014| 0.006] 0| 0.01
rpowling 0.002] 0.002] 0.008 0] 0 0.014 0.003] 0 0.007] 0015 0.002 0.027| 0| 0.002| 0.008 0016 0.032| 0.007]
seccan] 0 0.011 0 0] 0.045 0 0] 0 0.011 0 0] 0003 0] 0.022] 0] 0011 0.011] 0.003]
shaggerty76 0.017] 0| 0] 0005 0 0.005 0] 0 0| 0015 0.005[ 0.011] 0] 0.001] 0.003 0| 0083 0.005]
shamanriver 0.001] 0| 0.053 0.001] 0.001 0.004 0] 0.001 0.007] 0001] 0.004 0.011] 0] 0.013] 0007 001 0.011] 0.021]
Stella08 0.012] 0 0004 0003 0 0.026 0] 0.003 0.004] 0009 0012 0.02] 0 0] 0.026] 0.006| 0.007 0]
Tom Adriaenssen 0.001] 0.003] 0.008 0] 0.018 0.004 0] 0 0.018] 0.002| 0.002( 0.013 0| 0.004] 0008 001 0.003 0.01
Vincent Wiekenkamp 0| 0.004] 0 0] 0 0.001 0.004] 0 0.018] 0.004 0] 0] 0| 0| 0| 0| 0038 0]
Vinod Chandran 0| 0.002] 0.01 0] 0.018 0.005 0.001] 0 0.003] 0| 0.005( 0.008] 0.002 0.001| 0.003| 0.005| 0.001] 0.018]
yshlin 0.01 0| 0.01 0] 0.082 0.005 0] 0 0.007] 0.002 0] 0] 0| 0| 0| 006 0.065] 0.047]
zarrelli 0| 0.006| 0 0] 0.004 0.019 0] 0.001 0.013] 0001] 0.011f 0.015] 0| 0.016] 0.003| 0.008 0| 0.003]

]
{JonFlood(0.057), shaggerty76(0.075) } | [ tbiog, desian}
13 )

{ JonFlood(0.057), Rafael Umgeher Taborda(0.061) }

| { blog, css, design, inspiration, web2.0 } ‘ | { blog, design, tools, video } |
: 12 7
| {Ratasl Umgeher Taborda(0.061) | |

(32 121 AZE TO0S<T<0.15)°] that HxIHd AR =)

| { bellehammond(0.118) } |
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art | blog | css |design |development|inspiration |javascript
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Andrei X
NECULAU

bellehammond| X

graphicdavid

XXX

JonFlood X | X
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kumarasok X
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Rafael mgeher
Taborda X X

x

shaggerty76

shamanriver

yshlin X
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X
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TAEe] gtk o], AR&A} JonFlood, shaggerty76,
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