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Improvement of User’s Context Aware and Characteristic
Process using spearman correlation coefficients

Chan-Shik Ahn', Sang-Yeob Oh'"

ABSTRACT

There is very little information on mobile terminal service systems such as CRUMPET because the
all the users have different situations and characteristic, and so it is also difficult to find correlations.
Because of the difficulty of customizing and recommending information based on preference stemming
from the users’ various situations and characteristics, they usually provide limited, conceptual information.
This paper will recommend a system that recommends information tailored to the user’s situation and
characteristics, using the Spearman correlation coefficients. It finds correlations from users’ information
and sequences information that is suitable to the user’s situation and characteristics into a list, thereby
solving the problem of limited, conceptual information. Performance tests have revealed when compared
to existing service systems, this system is more effective in terms of precision and recall, with a 92.3%
precision rate, and a 73.8% recall rate.

Key words: Spearman correlation coefficients(2:3 o1t 42 Al%), charagteristic process(%4 X)),
user’s context aware(A-82} 48, recommendation service system(FH Muls Al2E)
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Initialize the Clustering
Decision cluster k
Select cluster k = 1 to N
Select specimen k = 1 to N
{
int k;
for(k=Lk<=N;k++)
m_meanlil=0;
for(k=0;k<m_cacheN:;k++){
for(int j=1L,j<=m_dimN;j++){
m_datali][j1=0;
}
}
new cluster calculate
}

form collect data to classification
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void PhoneNode::Spearman(}
{
m_lastFrameX=-2;
m_maxLike=MIN_LIKELIHOOD;
m_prevID = NGRAM_NO_ID;
m_curlM = MIN_LIKELIHOOD;
for(int i=0;i<m_likeA.size(}i++){
m_likeAli]=MIN_LIKELIHOOD;
m_pathAlil=0;
m_pathPhoneAlil=0;
}
if (IsHead())
{
for(i=0;i<m_amodel A.size();i++)
m_amodelAli] = m_amodelP;
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Begin
Initialize the Database

Jobl @ Get Input Userlnfo
If UserInfo is exist then next
else goto end
Clear RecomList
Process the HistoryDB,
Add the Pecullnfo to Evaluation(n)
Process the Mobilelnfo transition and
Add the Pecullnfo to RecomList
Insert RecomList to HistoryDB
Get the RecomlList for transition
Process HistoryDB
Replace RecomList
Goto Jobl

Job2 : Create RecomList having

max likehood of HistoryDB

AR B0l e R AA Y AR H4
e WA Al 21 A dAe A

A AL ABAL AN S4E nEidte) 4
o 33 AAE Do AR 4R BE U
EdosRe seflel e st 249 4

]
_O,L
5 2
0

BE FH AYES AAD ALY 4
3} EAL m8sle ARAZ AT AAE BT
3 AREAIE AMESE G2 AT T Aula uhy
& AARs RSPt

A= (Precisiony= A4 9 dHolHE 7120 <
#d dole g vlgg Aitste] dgd dolHu g
e S 2 & 2HE 1A 44 M9
Hole) et 2% Holele AL F48 vloH
2 pyo] 183 A ¥ & (Recal)2 HAE o
HE #¥E ZE dolE9 £2 v FAojt} A
23 goleje} 1S dlojE o] wye =3 o

SJEE o] EESFTHIG.

terst 84 HEE o]&3hr] H3le AF 9
{17], 3%, =4, A8y &9 E T 7IEY A79H
H’ﬁiﬁ}‘)&our Bl e & 20079 &4 AR

o] &8 AREA} 4 4 AR Mo A& E F
Fatch X 1o AF vloje e dRE vehfiich

ft

et

# 1. &4 HiolH

SARY| A | 7HE | 2R | AT | FHEA
olzm | Mg |39k | ¥4 |621-6543| B 7t
vho] | AL 2wkl | §H4) 1417-5035 A4
Ag AT (18R 9 (643-2145) ElRy}
w7 S (19| B2 [806-1482 wElE

oA |3 |2k B4 |244-0567 | WU REEY

A3 dHolele A9, 4 7Y, H1EE, 4
MR FRIte FYIRon SAHER A5
A3 E FHE & UEF 39

& 29 38 Al2d gy 3dS Yehde, o3

A9} &4 A& A A A s o]~ g
o8 FAE.

29 45 N2delq HeiHE $Re] AHE B
3 Aol



1450 EEINICINES ==X HM13A XM10=(2010. 10)

,,,H,esua, S e

85.34872

[4s wams sz
Lo snlsasay |

A .
S 48300

" £0[417-5035 Fal
 HBIHS 0109500 prd 2
- 15800

A% earzus v |

U 5 Habis aNon
1 1 ZOAHI0E 1544-8855 A OFO|EM
12 MiAzd 5308404 AlOfolEM
3 WU AMES B282.1908 MOtolEM
4 BiLIAIE] 1644-0757 NOPOlEM

O3 4. B M3 HAql

AF 3o AEAHE Hr13l7] 98] MAE(Mean
Absolute Error)& AH8-3t9th MAEY] H§ +4&
21(9)eF 2o] vehdo{18]

Z le:

_i=0
A== ©)

NE F AF I, v AF 33 44 3] 23
i 2t A 9AE vehdoh 4 (98 ol &34 o
5 &9 484 »rte sYP3AeH ® 28 )&
A7 vug Aol

E 2. o&e| Fetd dln gt #1t

MAE
9d ¥4 0.236
W 7t 0.247
)4 7wk 0.192
#8744 7%t 0.186
At W 0.183

Bt AL AHSAL dsste 4 T
it B2 S48 FHHANEAE HHE 3
B 2EE B8] S8 AF = APEE o83}
of 71F A79 vl 43L FHSAH.

# 39 4% 23 7|E FH Mulk A"
Hlwate] FE=E R23%, AAEL 7138%2] Hes
HAo

E 3. zutde| v|n MY Zof

BEE(%) AEE(%)
=%d ¥4 88.5 75.2
W& 7Ek 89.9 74.7
A4 7wt 86.2 67.4
&4 7w 90.5 76.1
At HH 92.3 73.8

k-meansZ ©]-&3% 9, Pearson A& AlFE o]
L3 Wy ALERY dEste dde] A=e
Asiae] A4, 28l 4 55 4] 3FA
S 7 AZE A, AR 42 FH E2 Q4o
2 383l vz 8L Pt & 300 e
o Hrlety] fg 742 2 (10)7 Zo] T3

x iston X
=2 precision X recall (10)

F
precision+ recall

¥ 49} o] AF Ad A3 5 o)A k-means
E o83 WHED AHwel A uEgony



AMOOE ARHSE 0|28 AISAL AF 2 4 X2l WM 1451
Pearson 4% 7 o] &g WAL WY A o2 FH AANY EEE A4S
£ HYoH HEE o FME Aol 71 B4 2 =7 AIg A LE] A A V£
UElT 331 25 443 v A8 & k-means M2 A2 S Blaste] aaAS %—3}2‘7}04 >g
E ol &% WHRT Aol EA gro AIALE §3

YeElst ey
Pearson 3¥ AlFE o83 Wne v 23}
£ B Atk B} Spearman ¥ Al o] &3he] A
Fx dF0] JteEs 48S B3k FUsdo

E 4. FH NAH9 sin Y ZAnt

k-means | Pearson |Spearman
A= H2(%) 9.3 976 97.2
A3 0113(‘% 96.5 98.7 93.8
4 25 A %) 98.2 99.1 98.8

Ha A% A B =FoA A¢hg Algx AR
ST AEEE o] &3 HATAA AXA AL
BYon B =Eox 200709 A3 X7 LA
AR He 7o) AHEAE GFoE AHEAA
o B $4Y 4NE FII0E S e
A}%ZM Az zd Bte gdd SAH3E F33 5
i, o AHEAE gtz A9 AS FAET)
FE AR AEEE o|8T £ g7 YEd o
Ae3t 3 Hulxrt 7bssich

()]
]
rhu

AR 4T} B e Hn A
71 WET A7} ke Hoe YU 2
7k o $m AR AN YRvke Aoz 22
e 2R AN Gakd B =R ME 23
olut 4# AFE ol st gt 437 S
A ARE 2HsE A29L Atact
AtE el 43 BYL wAZRY A5
AL ARE AFgAe] 4ol Hat Watse A5
=2 A 98l AW Hels] @ L
FAET BRY YHERY SHS 23se wA
Mg 54 2d2HY AUE £ F 2von
AT AFE ol gete] AHeRe] A A
@t 25t nA e AHEAte) Re} FAke A
BEE AXE AEASS MRl AERS 7]
£ dolBE soE §4} HEES otk ALEA
SIOLE FEEPN DR DEERECIEESS

l-r(
.
2
ol

ft

st

_{
[

l

& 923%, AEE&L 738/i b}E‘rk}E}

#32s

[1] B, o83, “FHlABL HiF
o] A% e A g8 I 2E2A 7Y
AT AFE AR I =FE |, ﬂ]lli A|3%, 239~
248%:, 2006d 72.

[2] S52, TUY, H7VE, “AEA AFE o] &3
FH Muls Al2¥ e FEE 7Y 33 A
T, BRITSEI =84, AgA, A1, 119-
126, 20093 2€.

[3] A, A3, FIH, 88, “FHAAN2HE
A7 2-way 52 FEY YL ol & A5
dnEE,” FEA}NI) =R A, A28, AL,
669-675%, 20021 104.

[4] HE%, F23), Ui AF RS 0|83 28
2A 7 A% 1A FH AHE) JQEUAR
83, A8d, 5%, 81-89%, 20073 10¥.

(5] =%, 59, 43E, “FudAss %8 &
ZBolMe B&HQ) 48 AR oS 9% o]
B #e 3ol tigk A7, 2005 thekALEst
3] BAl&AboloE] dHAgrEt 3 =5, A28
A, A1z, 20054,

[6] S. Poslad, H. Laamanen, R. Malaka, A. Nick,
P. Buckle, and A. Zipf, “CRUMPET:Creation

of User—friendly Mobile Services Personalised

oI‘l
rlot
ol
2
>

for Tourism,” Second International Confer-
ence on 3G Mobile Communication Technolo—
gies, pp.28-32, 2001.

[7]1 G. Chen and D. Korz, “Context Aggregation
and Dissemination in Ubiquitous Computing
System,” Proc. of the Fourth IEEE Workshop
on Mobile Computing Systems and Applica—
tions, pp.105, 2005.

[8] A. Ferscha, C. Holzmann, and S. Oppl, “Con-
text Awareness for Group Interaction Sup-—
port,” Proc. of the Second International Work-



1452 EEDICIOEE =24 182 M105(2010. 10)

shop on Mobility Management and Wireless
Access Protocols, pp.88-97, 2004.

[9] Norman Sadeh, “A Sematic Web Enviroment
for Context-Aware Mobile Compus Services,”
Proc. of Wireless World Research Forum Co-
nference, 2001.

{10] Badrul Sarwar, George Karypis, Joseph Kon-
stan, and John Riedl, “Item-based Collabor-
ative Filtering Recommendation Algorithms,”
Accepted for publication at the WWWI10 Con~
ference, May, 2001.

[11] Harry Chen, Sovrin Tolia, Craig Sayers, Tim
Finin, and Anupam Joshi, “Creating Con-
text-Aware Software Agents,” Proc. of the
first GSFC/JPL Workshop on Radical Agent
Concepts, pp.186-200, 2001.

[12] Badrul M. Sarwar, George Karypis, Joseph A.
Konstan, and John T. Riedle, “Application of
Dimensionality Reduction in Recommender
System-A Case Study,” ACM WebKDD 2000
Web Mining for E-Commerce Workshop, 2000.

[13] &5hg, “HEd4 AL,” gvlro], 130-167
Z, 20059 74.

[14] Herlocker, J., “Understanding and Improving
Automated Collaborative Filtering Systems,”
Ph. D. Thesis, Computer Science Dept., Uni~
versity of Minnesota, 2000,

{15] Z9lg, HAE, “gATAM AeAd He
o @3 AT AFFARI GedI=EF,
SREAES 20039 FA gedidy =%
A, 263-268%, 2003 10¥.

[16] Latifur Khan, Dennis McLeod, Eduard H. Ho-
vy, “Retrieval effectiveness of an ontology-
based model for information selection,” VLDB
J. 13(1): pp.71-85, 2004.

(17] £33, “WebdolA MAstE FEFHE
%) Hybrid S8 A28 o) &3 A7, #hALee)
=8, g giehd, 20064,

[18] Jonathan L. Herlocker, Joseph A. Kosran, Al
Borchers, and John Riedl, “An Algorithm
Framework for Performing Collaborative Fil-
tering,” Proceedings of the 1999 Conference
on Research and Development in Information
Retrieval, 1999.

2
2
1z

20021 B¢ ohst A FeE s
A
2004 Bt HFEH TGS
AL
wARoE: $40Y, B4R,
$4/5% AxAY

2 4 o
19099 TEThER AAA LS
uha}

19939~ 84 Ao sta [T g
AZHALZEYY wd

BB AT EY O EE HA
#e, SEEgo] AYrHE,
PagE, BANE 4
4, B4 Ay, &4/
23 Az



