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HG
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EH

RH LG

EL

RL

HG = (EH , RH) LG = (EL, RL)

EH = {h1, ..., hn} EL = {l1, ..., ln}
RH = EH × EH RL = EL × EL

PH(EH)
PH(h1) = h2

h2

h1 PL(EL)

PH(PH(h1)) = h3

h3

h1

P 2
H(h1) = h3

PH(EH) : EH → EH Pn
H(EH) : EH → EH n ∈ N+

PL(EL) : EL → EL Pn
L (EL) : EL → EL n ∈ N+

Map(EL)
Map(l1) =

h1 l1
h1

Map(EL) : EL → EH
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η(li, hj) =
|Childrenmapped(hj , li)|

|Children(hj)|

Childrenmapped(hj , li) ={h | CH(h, hj)∧
∃lk ∈ EL, CL(lk, li)

Map(lk) = h}
Children(hj) ={h | CH(h, hj)}

CH(hi, hj) ⇐⇒ ∃n ∈ N+, P
n
H(hi) = hj

CL(li, lj) ⇐⇒ ∃n ∈ N+, P
n
L (li) = lj

Map(li) =

{
hj , η(li, hj) > α

li η(li, hj) � α

η(li, hj)
li hj

Childrenmapped(hj , li)
hj

Children(hj) hj

CH(hi, hj)
li Map(EL)

li hj η(li, hj)
α ∈ [0, 1] ω

li hj

li hj

α = 0.5 η(li, hj)
ω li hj

li
U

EL

U

U

li hj

hj

hj

li
hj A(li, hj)

A(li, hj) =
∑

∀lj :CL(lj ,li)

σ1(lj , hj)

+
∑

∀lj :{li,lj}∈RL∧Map(lj)∈EH

σ2(lj , hj)

σ1(lj , hj) =

{
1, Map(lj) ∈ EH ∧ C(Map(lj), hj)

0,

σ2(lj , hj) =

{
1, {Map(lj), hj} ∈ RH

0,

li
hj

li
CL

hj

CH li
hj

li hj

candSet1(hj)
candSet2(hj)

hj

candSet1(hj) = {l | A(l, hj) � X(hj)}
candSet2(hj) = {l | A(l, hj) � X(hj) + sd(hj)}

X(hj) =
1

|U |
∑
l∈U

A(l, hj)

sd(hj) =

√
1

|U |
∑
l∈U

(A(l, hj)−X(hj))2

candSet1(hj)
UmappedSet

candSet2(hj)

UmappedSet

hj

candSet2(hj)
hj
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candSet2(hj)
hj

hj

hj

hj candSet1(hj)
candSet2(hj)

candSet2(hj)
candSet1(hj)

candSet2(hj)
candSet2(hj)

hj

HG LG
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cNum

bNum

dNum

nfNum

Precision =
cNum

cNum+ bNum+ dNum+ nfNum

Recall =
cNum+ bNum

cNum+ bNum+ dNum+ nfNum
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cNum bNum dNum nfNum

•

•
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cNum bNum dNum nfNum

cNum bNum dNum nfNum
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