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Figure 1: Exploration of the parent sets space for a given variable performed by sequential ordering
and independence selection. Each point refers to a distinct parent set.
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Ordering based search (OBS) (Teyssien & Koller, 2005)
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Settings

IREEFE
parent set identification
. independence selection(IS), sequential selection(SQ), greedy selection(GS) D3>
structure optimization

: ASOBS, OBS, Gobnilp(exact solver) 32
INOZEBEOHEAEHE(BXx3=98Y)ZLLRT 2,

L F &
parent set identification|ZIZZ % 1min. structure optimization(Z X & 524hour D&IFIA T
BOlFoNi-m&EBICD Y 7 7% H DT 5,

2ODFETHEBRLIZT T 7DBICOEXFTEL.
{0~2,2~6,6~10,0ver 10} — {neutral, positive, strong, very strong}
ERFET B,
INE, BEOT—2+1y MWL TITUL. {neutral, positive, strong, very strong}lZZ NNLZ N DE|
) B TouNDIDZMERT 5,
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Data set n Data set n Data set n Data set n
Audio 100 Retail 135 MSWeb 294 Reuters-52 889
Jester 100 Pumsb-star 163 Book 500 C20NG 910
Netflix 100 DNA 180 EachMovie 500 BBC 1058

Accidents 111 Kosarek 190 WebKB 839 Ad 1556

Table 1: Data sets sorted according to the number n of variables.
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parent set identification® LE &S R
ISERERFH)N. BFEHL YL
K ICREERETH B Gobnilp L A EDHE D Z & T
IREFEDEATH D, SBICEF OMESDIERNINRAEZRIBEL TS

structure solver Gobnilp ASOBS OBS
parent identification: IS vs GS SQ GS SQ GS SQ
ABIC (K)

Very positive (K >10) 4 38 +4 30 et 32
Strongly positive (6<K <10) 0 0 0 4 1 0
Positive (2 <K <6) 0 4 2 3 0 2
Neutral (-2 <K <2) 2 3 0 4 2 4
Negative (-6 <K <-2) 0 1 2 1 0 2
Strongly negative (-10 <K <-6) 1 1 0 5 0 4
Very negative (K <-10) 1 1 0 1 1 4

p-value <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Table 2: Comparison of the approaches for parent set identification on 48 data sets. Given any fixed
solver for structural optimization, IS results in significantly higher BIC scores than both GS and SQ.
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structure optimization @ ELBHE £
TORIEIKEVWTAX(n>5000DT—XEY POARATOERTHD Z EITE
n=102ED T — X TlE. BEEEDGobnilpHEAESXAT A2 H LT

parent identification Independence sel. Forward sel Sequential sel.
structure solver: AS vs GP OB GP OB GP OB
ABIC (K)

Very positive (K >10) 21 21 20 21 19 21
Strongly positive (6<K<10) 0 0 0 0 0 0
Positive (2<K<6) 0 0 0 0 0 0
Neutral (-2<K<2) 0 0 0 0 0 0
Negative (-6<K<-2) 0 0 0 0 0 0
Strongly negative (-10<K<-6) 0 0 0 0 0 0
Very negative (K<-10) 0 0 1 0 2 0

p-value <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Table 3: Comparison between the structure optimization approaches on the 21 data sets with n >
500. ASOBS (AS) outperforms both Gobnilp (GB) and OBS (OB), under any chosen approach for
parent set identification.
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