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Algorithm: SocialPageRank

Stepl Input:
Myo =V}, Aijis, Myo € R/
Mor =V, Aijx, Mor € R7*K
Myr =V ; Aijr, Myr € RIXK

random initial SocialPageRank score Oy € R’

Step2 Do
U; = Myo - O;
T; = M{ir - Us
O; = Mor - T;
T = Mgy - O;
Ul = Myr - T]

Oiy1 =My - Uj
Until O; converges
Step3  Output:
P*: the converged SocialPageRankScore
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0000000000 o00o0oUo00D 31)000U000L0D0O00000O0D0DOO0DOD0O0O00DOO
00000000000000000000000000000000000000K 00000000

0000000 (3.1)0000ooo0ouooooooooon



3.3. 0000 030 bDOoOoooobooobo

770 7,00000000000000 (3.1)00o0oOo0ooooooo

K(Ty,T) = Y > > > K%(s1,s2) (3.2)
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oY Kf(u,v) (3.3)
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AEMI(a,b) = MI(a, b) + MI(a,b)
—MI(a,b) — MI(@, b) (3.7)
P(a,b)

MlI(a, b) = P(a,b)log P(a)P(b)

(3.8)
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Vt, € tags, Ct,
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AEMI(¢,,t) > threshold,

size(t,y) > size(t)},

O00O0Osize(t) D00 ¢t0000 (D0 ¢t0O000O0OO0O0OOOUODOOOOOOUOOOO)ODOODOUOO
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MI(a, blt,) = P(a,blt,)log Im, (3.10)
P(alt,) = f}ﬁj;f;), (3.11)
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~

foreach C,
tags = {t|t € C,.}
while true
find ¢;,t; = {AEMI(¢;, t;[t,) > AEMI(¢,,ty|t,) for all ¢,,t, € tags}
if AEMI(¢;,t;|t,) < threshold
break
end if
thnew = combine(t;, t;)
tags = tags — {t;,t;}
tags = tags + tpew
end while

end foreach

032 0000000000000000O

0310000000040

oo O
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3.4.2 0OUO0OOO

000000 AEMIOOOODOOCOOOOCOODOOCOODODOOCOODOOOOOOO 0.00805, O0OOO
0.00530 0 000

3.4.3 0000

00000000000000000003.3003.40000000000330000000000
000000034000000000000000000000000000000000000000
00 (avg) 00000000000 (med) 0000000000

0330000000000000 avgd 80medd 10000MO00000000 avgD 4.590 med O
5160 med 10 0000000000000 mMed0000000000000000000000000O
0000000000000034000avgd med000000000000000005000000
0000000000000000000000000000 avgO 180medd 2570000

O0Davg0 med 000000000 100000000 100000000000000000000
00000000000000000000000000

000000000000000000000000 (Appendix)000000000000000 3.50
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6 | programming || 31 | flash 56 | ruby 81 | article
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11 | howto 36 | technology 61 | apple 86 | maps
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3.5 0UU

0000000000000 00OOO000O0DODOO00DOpen Directory Project OO ODOOOO
gboogobooobooboobooboooboo
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goooo
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0000000000000 oDO0oDoDO0DoO0oo0o0ooOooDooDooooo0ooooOoooooog
odoooooDooooooooo

00 ODPOODOOOODDOOODODODO “News and Media’d “Data Formats’O O OO OO OO0OOO0O
00000000000 0o0o0o0o0U0o0o00oo0oO0000000oU0oO0DOoUoOoDOoon
“and’0 0000000000000 OC0OO0O0OO0OOOOOOOOOOODPOOODOOOOOODODOOOO
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000000000 ODPOOODUIOOOODOOOODOOO (stemming) 000000000

000000000000000 WordNetOOO OO 320WordNet 000 0000000D0O0000O0
0000000000000 oD00oo0ooooooo0oooooDo0ooooooooonOo ObPO
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oooooooobPOOO0OOODOCOOOOOO 3210000000000 O0O0OODODOOOOOO
gboboobOobooboobobooobo 40000000 avgO oo
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033 0bPO0OOOOOOOOOOO
Directory Name depth  size

Computers 9 4144
Science 11 5428
Shopping 10 3269
Sports 10 7524

oboooobooobooboooboobooooobooooboboboobO0obooobooooooobooonoo
00000 “Shopping”0 “Sports”0 000 ODPOOCOOCOOOOOOOOOOODODOOCODODOOO 330
gooooood

000000000 33)0000oo0oUuoooouooooooon

Score(Ty,Ty) = K(Ty,T)— Y. K(T(n),Ts) (3.12)
v1 €V (T1)
where T € tagtree, Ty € odptree

000 T(wv)000 00000000000 0O0OOO0O0OOO KT, T,)OO0OOOOOOOOOOOooOo
obocooOoboooboobooooobooooooobooooobobooobobobooboobooooobooon
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obooobOoboooooboboooboobooooobobooooobobooooboOobooooOoo

gcooooooooobpOOOOODOOOOOOOODOOODOODOOODOOOOODOOODOO
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4.1 0OU

Folksonomy 00 0000000000000 O0O0OOOO0OOOOOO0OO0ODOOODOOOODOOOOD
O00000o0oooOoO0O0O000000oDODO0O0O00000o0O0 WebOODDOOOOOO delicio.us O
OO0OWebOOOOoOOOOOOOODOOOOOOODODOOOOODDOOODOOOOODODOODOOOO
00000000000 00DOCO000DOO000DO0O00D00O000 Folksonomy OOOOOOOOOO
gboooboooooooboood

OO00O0Folksonomy 0000000000000 OCOOO0DOOOOOOOOOOODOOOODOOOOO
OO00O0OFolksonomy D000 O0O000DOOCO0OO0ODOOOWebODODOOOODOOOOODODOOODODODOOO
oooooooogo

O0000D0O0O0000D0000 WebOOOOODOOOOODDOOFolksonomyOOOODOOO
obooooooooogon

4.2 0000

4.2.1 Support Vector Machine

Support Vector Machine(SVM) 0 Vaptik 000 0000000000000 000O00 *OSvMOO
000 (hyperplane) 00000000000 0OOO (DO00)0000O0O0O0O0OOOOOOOOOOOOO
0410 SvMOOOOOOO

oo
gooooodood
S = {(Xlayl)a"'(xlayl)}7 X; € RNayl S {_171}

0000000000000 NDODODOD (00)000000000000 {-1,1(00)00000000
000000000000000000 f:R—{-1,1}000000000000000000 (x,y) 0
00000 (f(x)=y) 00000000000

OO0 SVM

000000000000 SORNODODOOOOOOy, =10y =-100000000000000
00000 (linearly separable) 0 000
oooooooog
(w-x)+b=0 (4.1)

00000DD0DD0D0weRVbeROWOOOOODODOODOOODOOOOOOOOOOOO

f(z) =sgn((w-x)+0b) (4.2)
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0 4.1: Support Vector Machine 00 00 O

000000000000 sgn(0)=10000
000 (w,p)) 00000000 (x,5%)000000

Yi = - (4.3)
(1wl
0000000~ >0000 (x,y;) 000000000O0O0ODOOOOO
oooOooO sbooooooooooood
yi((w-x;)+b) >0, i=1...1
googoooobooboooa
min{y: ((w - xi) + b)} = 1 (4.4)

000000000000000000 (canonical form) J000000000000000 1/|jw||000
000000000000000 ||w/|000000000000000000000000000000
000

1
minimize 3 [|w]|?
subject to y;(w-x;+b)>1, i=1,...1 (4.5)

gboooboobooboboboobooboobobobobbooboobooboooboobobobon
gooood

maximize L(w,b, ),

subject to VwL(w,b,a) =0,VyL(w,b,a) =0, > 0

l
1
where L(w,b,a):§\|w||2—Zai(yi((w-xi)—|—b)—1), weRV beR acR
=1
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000000000000 Karush-Kuhn-Tucker O O O

l
VwL(w,b,a) = w— Zaiyixi =0 (4.6)
=1
l
va(Wa ba a) = Z QY = 0 (47)
=1

goboooooboooooan

l l
1
maximize — 3 Z o055 (X -xj) + Zai, acR
i,j=1 i=1
l
subject to Zaiyi:O,aZO (4.9)
i=1
oooad
000 (48)000000000 0000000000 (xi,yi)DDDDDDDD

yi((w-x;) +b) =1

0 (44)00000000000000000O0OOOOO0O0UO 46)0000 49000« 00000
00000 (wb) 0000 ;0000000000000 0OOO0ODOOOOO

W= Y afyx (4.10)
x; ESV
b* = y,—wrx;, x;,€8V (4.11)

O00000000000000000000000 (Support Vector) DO O0OSYVOODOO
goooooboooooan

f(x) = sgn(w*-x+0b")

sgn < Z a;yi(x - x) + b*) (4.12)

x; €SV

000000000000 (412)00000000000000O0O0O0O0O0UO0O0UOO0O0OOOOOO
gboobgbobobboobogbuoobobboboobooboobobboboobooboboa
googood

oooobooooon

uboboobooboobooboboooooboooobooooboobooobobooboobooooboOooon
00000000000 (45 0000000000000 0OOOOOCODOO0OOO

!
1
minimize §||W||2 + C;ﬁi
subject to  y;((W-x;)+b) >1—-¢,6,>0 i=1,...1 (4.13)

goooc>0000000000000000O0OQOOOOOOOOOODOOOOOOOOOOOOOO
000000000000000000 420000000000 (4.13)00 (450000000000
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042 0000000000000

gboooboobooboooboboon

* *
w = E ;Y X,

x,ESV’
b = yi—(wW'x;), x;, €8V
= Sgn( > alyilxi %)+ b*>
z, €SV’
subject to 0 < af <C (4.14)

0000SYioooo0oooooo0oo0ooooooooooosSY000oo0ooooooooooo
gooobooooooon
obboobOoboboooboboooooboboooooboboooboOoboooooboOobooooon

4.2.2 0O0O00O0O0O0OOOOOO

Web OOODOOOOODOOO0OOCODOOOOOOODOOODOOODOD WebOOOOOOOOODOODO
242000000000000000 WebOOOOOOOOOOODOOOODDODOODOOODOOOO
000 WebOOOODOO (OUDOOOOD)0O0O0O0O0ODOOOODOOUOOOOOODOOOODOOOOOO
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00000000000000000000000000 33¥M0000000000000000000
gboooooboooooboooobooboooon

O00000ooooooooOoO0oooooooooOOo0oOoooooDoOoGchrtaD0OOODOOODOOO
O0ooooDooO0o0ooooDooWebOOOOOooOOOOOOOOODOOOODOOOOODODOO
0000000000000000000 90000000000000000000000000000
00000000 (personalized) 00000000000 OOOOOO

4.3 0OO0OOO

4.3.1 OO

0430000000000000O0C0O0O0O0O0 FolksonomyOOOOOOODOOOOOOOO WebOO
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4.3.2 0O0O0O0OO0O

gbooobobooobooboooboobooooobooooboboooboobooooboooOoboon
oboobOobooobOoboooooboboooboooobobooobobooooboOoboooooboooo
gooobooogobooooobooobooboobooobooobooboobooooboooobobobODo
gbobooboboooobooooooboooo
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good
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gooooooogon

n

G(t) = =) P(c;)logP(c;)

i=1

+P(1) Y Pleilt) log P(cilt)

+P0) 3 Pl log P(eff) C (a.16)

000 .0000000000P(;) 0000000000 0 000O0DOOODOOODOtODDOOOOOO
Pt)0D000D0¢t0000O00O0O0OODOOO (4160000000000 0O0O+O000UOO0OOOUOOOO
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goooooo

obooboboooboOobooooobobooobooooooboooobo0oboooobOooooobooon
00000 tfidf* 000000000000000t¢fidf000000000000

o - 1df (43, dj) = t 1, 0, (4.17)

. 10 —
& ..

0000tf,4,000d;,000¢00000000df;,0¢+0000000000NOOOCODOOOOOO
oboooOobooobOobooooobooobooboooobobooobOoboooboOoboooooboooo
goooooboooobobooooboooooobobobooobooboooo

tf - idf(t;, d;)

\/Z(tf Cidf(ty, d;))?
k

(4.18)

4.4.2 00000
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444 0000
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041: 0020000000000 042: 0020000000000
n | tag name H precision ‘ recall ‘ f-score n | tag name H precision ‘ recall ‘ f-score
1| css 0.843 0.634 | 0.724 81 | culture 0.570 0.347 | 0.431
2 | javascript 0.848 0.609 | 0.709 82 | utilities 0.621 0.285 | 0.391
3 | ajax 0.797 0.494 | 0.610 83 | hacks 0.626 0.267 | 0.374
4 | google 0.860 0.528 | 0.654 84 | internet 0.598 0.324 | 0.420
5 | design 0.786 0.637 | 0.703 85 | download 0.624 0.315 | 0.419
6 | photography 0.817 0.607 | 0.697 86 | media 0.599 0.324 | 0.421
7 | webdesign 0.793 0.653 | 0.716 87 | technology 0.585 0.301 | 0.398
8 | mac 0.870 0.598 | 0.709 88 | code 0.579 0.367 | 0.449
9 | flash 0.800 0.415 | 0.547 89 | online 0.602 0.258 | 0.361
10 | music 0.834 0.562 | 0.672 90 | cool 0.558 0.306 | 0.395
11 | linux 0.832 0.621 | 0.711 91 | resources 0.570 0.231 | 0.328
12 | web 0.711 0.502 | 0.589 92 | research 0.595 0.307 | 0.405
13 | productivity 0.739 0.420 | 0.536 93 | computer 0.599 0.274 | 0.376
14 | programming 0.802 0.703 | 0.749 94 | tool 0.549 0.275 | 0.367
15 | search 0.694 0.358 | 0.472 95 | tech 0.570 0.226 | 0.323
16 | security 0.794 0.536 | 0.640 96 | interesting 0.495 0.238 | 0.321
17 | tools 0.686 0.601 | 0.641 97 | article 0.591 0.396 | 0.474
18 | java 0.831 0.486 | 0.613 98 | system 0.584 0.467 | 0.519
19 | games 0.857 0.524 | 0.650 99 | toread 0.607 0.392 | 0.476
20 | software 0.748 0.662 | 0.702 100 | imported 0.483 0.144 | 0.222

microave. | o772 | 0594 | 0671 microavg. || 0581 [ 0.320 [ 0.412

4.5 UO4UQO0O
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