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A Context-aware Ranking Method
Based on User’s Value Judgement Model
for Information Recommendation

KENTA OKU,! SHINSUKE NAKAJIMA, T2 JUN Mivazaki, !
SHUNSUKE UEMURA'® and HiRokAzU KaTof!

This paper proposes a ranking method based on a user’s value judgement
model depending on user contexts. Since the user’s value judgement is depend-
ing on user contexts, it is impossible to make a unique ranking. Therefore, in
this paper, we define the user’s value judgement model depending on user con-
texts, and propose a context-aware ranking method based on the model. This
method consists of the following steps: (1) Makes user’s value judgement model
depending on user contexts from a user’s training data set. (2) Makes a rank-
ing for recommendation items based on the user’s value judgement model. This
paper explains each step and shows the effectiveness of the proposed method
by using experimental results.
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Fig.2 User’s value judgement for choosing items (example of restaurant choice).
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Fig.5 Making a user’s value model based on the distribution of positive and negative data on the
axis of an item parameter.
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Fig.6 Calculating of importance of an item parameter and overlapped data pair (in the case of
continuouse parameter).

00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000000000000005(b)000000000000000000000
00000D00000000000000000000
000D0D00000000000000 ¢ 0000000 w,; 0000000000
ooo
w,; =0000000000
+0000000000 (6)
-00000000000
06000 (7) O00DO0OOO0DO0DON 2, 00000000000000000
(7’ 00100020000000000000 2 00000000000000000
000000000000 30000000000000000000000000000

(© 2009 Information Processing Society of Japan



66 U0000O0OO0OO0OOCOOO0OOO0OO0OOOOOOOOOO0O0O0O0OOO0COO

nt=4,n=5

When =0 mr=6,m =6m"=4

Ol | %1
——t———————Tx

UL L 12

TAT LT DEEE

2x6  2x6 2x4
W, = + - =+1.2
(4(4—1) 5(5-1) 4><5]

nt=4,m=5

When r =0 mr=3,m;=4,m'=9

0 ?: ——+ | I W T B | xl
FAT LIS oy DEEFE

" = 2x3 N 2x4  2x9)
Tl Ad-1) 5(5-1) 4x5)

07 0D0000O0O0OO00OO0O0OO00OO00200000000000000
Fig.7 Calculating of importance of an item parameter (in the case of binary and categorical parameter).

ooboooooooon

om;
0000000000 = ——% 7
nt(nt —1) (™
2m.
0000000000 = ——% (8)
n—(n- —1)
DooDooDoono = 2 (9)
ntn—

0000rtOr 00D000DO0O0O0DO0OO0O0DOOO0ODO0O0 6000000000
nt =40n” =50000000000000000000000D00000O000 6
0000000000000 00<r<1MO00000000000 00000000
00000000000000000000000000000000000000000
0000000000 6000000000
e 0000ODDOODOOONDOODNOODOOONDOODOO
e 0000ODDOODOOONOOODNOODNOOONDOODOO
e 0000ODDOODOOONODOODNOODNOOONDOODOO
0000000000 (MOE®O(9) D0 mfOm; Om; 0000000000000000
000000000000000000 6000000000 m{ =30m; =30m] =2

000000000 0ooOooO0 Vol.2 No.1l 57-80 (Mar. 2009)

oooo
05()000000000000000DO000O00O0O0O0ODOO 100020000
00000000 5((M)0000000000000000O00O0DO00O00O0 30000
000000000000 (@ 1040 20)0000 300000O0OOOODOOOOO
gobooobooooooooboooboobobooobobooooo
gobdoedoobooOOoOUoOobDOOOOODOOO200000DO0O00O0O0DODDOO
000000000O00ooO00o0oooOoooooOoo Ao, 1}00000O0DOO0OODO
oooooooooooooooooooooobobobobooO 7000020020000
ooooooooooooooooooobooboboOoOooorooooDooOOboOoOoOoooo
gobodoooboooooooooooobooooooobooooooon
gobooobooobil1boobooboooboobooboooOoobOoOoOoOoboboOoDo
ooooooo
rgooog
gobooooooooboooooboooooooboOooooOoboOoooboOoooobooro
goooboooooooooobooooooooboooOoOobOboOoboOoOoOobOoObobOODbOon
gooooooooboooooor-0ob0o00o0o0oooboooboobooooboooooDoboo
goooooooboooooooooooboooooboooOoooooboooOooooooDoon

(© 2009 Information Processing Society of Japan



67 O00OOOO0OO0OO0O0OCOOOOOOCOOOO0OCOOOOOOCODOOOO0O0

:

ERF—s L w08 Ty
D MK XOORUKX
step1® §
(QERT—453
DERNTF L
step2 <=
(3) Ef{Ltk
ERNTS L
step. 30 MR R
(41831 b
HEETIL
TERE THE

08 DO00OOO0OOO0OOOOOOOOOO0OOO0ODOO0OD
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data.
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Fig. 10 A prototype of context-aware recommendation system.
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Table 3 A format of training data used for experiments.
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Fig.11 An example of context patterns for experiments (in the case of user A).
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Fig.12 A training data set used for experiments (in the case of user A).
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Fig.13 A test data set used for experiments (in the case of user A).
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Fig.14 Preliminary experiment: relationship between the number of training data and model

accuracy for untrained data.
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Table 5 Importance of each item parameter (in the case of user A at context C1).
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Fig. 17 A ranking for test data set (in the case of user A).
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Fig.19 A ranking for test data set by each ranking method (in the case of user A at context C1).
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Fig.21 DCG for ranked items by context paramters selection.
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