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Abstract: There are a lot of information recommender systems on the Web. These systems aim to
find and provide useful information for the users. For example, many online shopping sites recommend
merchandise which the user is likely to purchase. However, practical users do not always use these rec-
ommendations. In order to make an apt recommendation for the user, we need to give a plausible reason
for it. However, the almost all existing systems give very simple or quantitative reasons. This paper aims
to present clear and non-quantitative recommendation reasons which everybody is easy to understand.
We make use of rules generated by Inductive Learning for the aim. We use Inductive Logic Programming
(ILP) and Decision Tree. ILP generates first order predicate logic rules, and Decision Tree generates tree
structures based on propositional logic. As an experience, we extract several rules from blogs with ILP
and Decision Tree in order to recommend blogs or web pages which the bloggers are likely to be interested
in. We succeeded in extracting several useful rules from blogs. We show that the rules could be used
for not only recommendations but also giving their reason. The recommendation methods using in this

paper are based on collaborative filtering and content-based filtering.
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Fig.1 Positive and negative examples.
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Table 1 Knowledge representation in background

knowledge.
Predicate Meaning
prev(Entry1l,Entry2) | Entry?2 is the previous entry
of Entryl.
next(Entryl,Entry2) | Entry2 is the next entry of
Entryl.

link(Entry,Url)
category(Entry,Cat) | Entry’ s category is Cat.
title(Entry,Title)

Url is linked from Entry.

The title of Entry is con-
taining Title.

contain(’http://o o o />’http://o o o /x x .html’).
title(’http://o o o /x x .htm!I’) 00000000 DOO").
title(’http://o o o /x x .htmlI’) 0 00000O°).
title("http://o o o /x x .html’; 0O D0°).

ord(’http://o o o /x x html’,-2).

category(’http://o o o /x x .html’,” O 0°).
link(*http://o o o /x x .html’’http://000°).

Fig.2 Background knowledge from an entry of blog.

next(C1,C2):-
contain(B,C1),contain(B,C2),ord(C1,T1),
ord(C2,T2),T1+1=:=T2.

prev(C1,C2):-
contain(P,C1),contain(P,C2),ord(C1,T1),
ord(C2,T2),T1-1=:=T2.

Fig.3 Additional rules to background knowledge.
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Fig.4 Hierarchies of ODP.

business

4.3 ODPOOOOOOOOOOOOOODO

ODP(Open Directory Project)”000Web OO0 OO
0o00o0o0ooOU0ooUOooUObD (booo)boooo
Oo0000WebOOOOOOOOOOOOOOOOOOO
oooooooooooooboooooooboooooo
oooooo

O0O00Fig.4000000000000O00O0OODOO

category(X,' 000 '0: —category(X,’00").

title(X,) 00 0'0: —title(X,'00").

ooob0200000000000000000'00’00
ooo0o0ooooD’oo0D’ooooooooooooon
oo2000000000000’00’0000D00O0OO
0’'0o0D’ooo0oo0ooooooooooooo
gooboooboobobooooooobobooboobo
gboooboooooboboooboooobobooobo
gbooboooobooooobooboobooobooon

5. 0 0O O

gooooooOoooooooboboOooooboooooo
goooooooooooobocooooooboooooo
0000000000000ID30C4.5*0000000
ooboooooooooooOooooooooboooooboo
00000000000000000000 Weka'¥0O0O
000 C450 JavaOOO OO J480O00O0ODO

5.1 OOO0OOOO0OO0OO

WekaOOOOOOOOOOO ARFFOOOOODOOO
oooooooooooooboooooooboooooo
0000000000000 ARFFOUOOOOOOOOO
gooooooooooooooooooooILPOOO
gbooobooog

gooboooboboooooboboboboooooo
OO0O0O0O0Oleog OOOODODOOOOOODODODONO yes’
o0o0o000o0o0oooooOo0ooooOooo o’ 00on
goooooooooooooooOooILPoOOoOooOOO



—-78— coooooooood

ooooooboooooooooobocOoooobooooon
O00no’ 000000
gjooooooooooooooooooooooooo
gooooooooooooboooooboooooobobo
goboooooooobooOooooooooooobooooo
goooooooooooooooooboooooooo
OoooooooobPOOOOOOOUOOOOOOCODOO
0000000000000 00OFiIg. 40000000
O0o0000@ooooooooooo0’rwe’ 0000
00o0o0ooooo0ooo0’Trwe’ OO0OOOOOOOO
000000000000 Japanese 0 000000 True’
ooooooooooooooILPOOOOOODODOO
goooooooooooobobooooooooboooo
Ooo0'Trwe’ JO0O0O0OO0OO0OOOOOO0OOOOOOOO
O0000000000000000000True’0000O
ILPpO0O00O0O0OCOOOOOOOOOOOOOOCOOOO
ooboboooooooooooooooboooobooooo
ddooooooooooooOooooooooooooo

6. O d

ILPpO0O00O0O0OOCOOOOOOOOOOOOOOOO
oobobooooooooooooooooooooobooo
gooooooooooooooooooooooboo

6.1 0OOODO
gobooooboooboooboobobooooboobobo
gboooboooooboooobooboobooobo

0ooo (3900)

00,00 ,00,00000,00,000,
0ooo,0,000000,00,
0000000o0,0000,00000,
0o0o0O0,00,0000,0000,00,
00,0000000,0000000,
000000000000,000000,00,0
0000,000,00000000,
ooooooo,000,0,0,00,
000000000,00,000000000,0
00,00,00000,000000

gooooooooooooooono 3sooooooo
0000 (1531 0)0000001531 000000000

ILpO0000O0O0OCOOO0O0OODOOOOOODODODO
000000000000 0000000D00 (4180)
goboooobobooboboobooooboobooooooo
goo0O0oO011300oooooooooooobononogo
gbooooooooboobo

gooooooooobooboooboooobooOooo
000000000 QDOO0ODDD0O0O0DO000O 4180)

Jo000bO00obO0oOoboOooboono 131ogobooooag
go013lbdbobobobboboobooboboooo
B300oooboboboboboboboboboboo
goooooo

OO00OOILPOOOO Aleph O SWI-Prolog5.6.64 00O
O00O0OWekaODODOOODO 3.6200000000000
000 PCO CPU O Core2Duo O 1.83GHz O OO OO
2GBO OS O WindowsVista 0000

6.2 0O0O0ODO

ILpO0000D0OOCOOOODOOOOOO

ILPOOC0O0OCOOOOOOOODOOOODO’ODOCOO
ooo0000o00oooooo0o0o0o00O0ono Fig.s
O0’'o00b0’ooo0o000o0oooooo0o00o0on
000000000 Fig.6O0OooO

[Rule 1] [Pos cover = 2 Neg cover = 0]
entry(A) :- prev(A, B),

category(B, > 0O O0OOOOOO?),
category(A, > 00000 ?).

[Rule 2] [Pos cover = 2 Neg cover = 0]
entry(A) :- next(A, B),

category(B, > 0O0O0O0O?),
category(A, > 000000 OOO).

Fig.5 Rules extracted from a blog in the
‘travel /area’category using Aleph.

[Rule 1] [Pos cover = 2 Neg cover = 0]
entry(A) :- prev(dA, B),

category(B, * 0O0000O0O00OO),
link(B, ’http://o o o .com’).

[Rule 2] [Pos cover = 2 Neg cover

0]
entry(A) :-

category(A, > 0O00O0OO0OOOO,
link(A, ’http://o o0 o .com’).
[Rule 3] [Pos cover = 2 Neg cover
entry(A) :- next(A, B),
category(B, > 0O O0OOOOOO?),
link (B, ’http://o o o .com’).
[Rule 4] [Pos cover = 2 Neg cover
entry(A) :- prev(A, B),

title(B, 0000 ?).

0]

0]

Fig.6 Rules extracted from a blog in the ‘news’

category using Aleph.
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Fig.7 Rules extracted from a blog in the
‘travel /area’category using Weka(J48).

tit; 0000 T: yes(2.0)

tit; 0000 F

|  linkto;http://o o0 o .com =T

| | ecat; 00000000000 =T: no(3.0)

| | cat; OOOO0OOODODOOO =F: yes(3.0)
| linkto;http://o o 0 .com = F: no(420.0/5.0)

Fig.8 Rules extracted from a blog in the ‘news’
category using Weka(J48).
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Fig.9 A decision tree extracted from a blog in the

‘news’category.
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Table 2 The number of blogs from which we succeed to
extract rules and the number of blogs for which
we can be recommend other blogs.

The number of blogs
from which we succeed
to extract rules

The number of blogs

for which we can be
recommend other blogs

Method

ILP 1374 (89.8%) 1088 (71.1%)

Decision tree

1398 (91.3%) 1126 (73.5%)

Table 3 The times of rule extraction.

Method The times of rule extraction(hour:minute)
ILP 2:03
Decision tree 2:11
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