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Abstract

In order to enhance school administrations to
electronic-service, National Taiwan University built a
platform of NTU E-paper management system in May,
2006. The URL address of user subscriptions is
http://epaper.ntu.edu.tw. As of July, 2007, the number
of journals published in the platform is 54, the number
of articles is 646, and the total amount of subscribers
is more than 104,000. In the process of managing the
E-paper platform, NTU Computer and Information
Networking Center usually receives the requests to
promote their publications from all publishers. In light
of these, we induce meaningful information and
present to the platform web pages. We have a big
incentive to provide recommendations to those users
who are just browsing, to drive them towards a
subscription.

In this paper, we use the subscribers’ history
records as the source data of KDD (Knowledge

Discovery in Database), making use of the Association
Rules in the Data Mining technique, building the
recommendation system of NTU E-paper. We match
each of the user’s subscription records to similar items,
and then combine those similar items into a
recommendation  list. We  present the
recommendation lists which are generated periodically
to platform home page and each single e-paper
publication web page as a result. Subscribers in
addition to use search function, these recommendation
publication lists can lead a subscriber to choose the
most interested in or useful information in great
quantities of possible selections. In the future, we
hope this recommendation system can reach the
customer relation management of higher layer.

Keywords: Data Mining, Association Rules,
Recommendation System.
1 %3
11 #EAR@A

WL F e Li%%%&%%%‘ﬁ’ﬁ
A2 PeiE XE ¢ AR N RRREARPEN
A EFEFE BB A L B kO R e
oy By YR RS2 F
R (WWW, Web) > » @ gk~ Forrde g # |
T A A B Sl ﬁ*kl%*/i’%@“f‘

G -

1245 Alex Iskold ** Read/WriteWeb % # -
fae F[BHp T A g A A AR R
-#% (Search) £ #7 j7(Browse) - *=-Google 2 F » 3R
Bt RBLOE BRI IOR b o KA RIRRRE
B2 R RHEA S o R HF RO S o Gl
Y HPFETE D EGFOMPPF o BT LR
WFE L I APEF s “% Google search —
T oo felEE R F I R AERH RS Bk
RAGEHTRET 2Tk ET Y FFE
- EaEzk o Fptinr 45 E % sL(Recommendation
System)’;\ L IE* g 48 € [11] - Alex Iskold A=
FUORRT A A R

i

® iF 4 i 4& & (Personalized
recommendation) — £ B 4 hF 5 BN



EERE
® it ¢ it & (Social Recommendation) —
A¥Ap it 2 E L HEGVEFRE
® i p i3 (Item recommendation) — #
WP ALREFHRE
® AR ERE
TR e R e b
Amazon.com ~ eBay %
RE o
fi g % o8 - #8 7 ik (Information Filtering)
AT LB R ATE S B H AR
Tkt oo 518 —“‘#" FBR BARN 3 ol
%ﬁﬂ’%@ &wmvﬁii%’éiiﬁ@
SEBRAN &\ RE £ B U § 72 (Web-Based
CRM)[1] o Fpt 2t e sf b2 2 — o ehda 5 4 55
PRV FEEE S AT RINFTNE 2 0 BT Beh
FRAEALE SRR KA o d kA
BT RO EE Y - HEE T R
DI e v AFHMDMEAD o
A F A (Wikipedia) ® 4 3] > 48 & 4 SLend
ARFIAZDTHREAE A "ﬁ“‘ﬁ" W e g
MRS (R R FEEREAHIT D AR
;%?*f%%ﬁﬁ$@“*dﬁﬁﬂm4&*&
FEATE) P RE SN GAR 2 R
o FliR* FAF AR A FEAFFLILEPR
%ﬂﬁ*ié°’maﬁ%?ﬁﬁiﬁrkﬁ’ﬂ
W R TR R PR LR P ST UBE
0% 3 * chlidp TR F #89 4% £.2 % (transactions)

i T G
) AL it 5 et y

- )|

AL E & 43 § oo 12 Amazon.com E i) 0 iE § it
LR IF I E JU,THL&@—L& ’ ﬁﬁx-é‘
S SR I R A SRS S
q”ﬁmf’_’ﬂ

12 25 4R k32 i

SATH F ERF PR EFT 4 L T
.iimwi o PEX R D MR 2 ERE P /5?'/ 7o
44+ §2006 & 5 7 dn i g pophplisteng & 47
BT L ARG L IR P R o
phplist ¢ #SourceForge.net * zip % % H F > %
=k 4yt 5 http://www.phplist.com/[13] > € _— F’HTJ)%! 4
5 (Open Source) e + 4§ T 4 o

Pad AT IHFT A BEIRLE I F
F R FARE TR S PRI TR T
B2 02 email address 37 R F F AP TR H A -
HEPRAFN F4oT DR F L g ERE TR
?4$ﬁﬁ/iﬂrﬂMLﬁ\ﬂ1/*+ﬁﬁ%
B /vESEY S E R H R (Multiple Contents
Template) /£ £ ¥ e iy % AL+ B T R F ¥
SERFEFFEFAEDFHRPNF T FE 2R
TFHWAT B EFFE /T VRGARE T
Wi RE B RSS T NTU
Daily g #fE§ p N s & R H 775 f

Qﬁ’ﬁﬁ%%ﬁ E/a‘%”ﬁi'«fﬂ«ﬁ—r%m"ﬂ?“%
Py SREGEFEE AT

di? B2 5t E JRGRE R iR g
dEFSFRIFT B FHRF SR 2 2007
#7725 54T oy E#f@—-fxp\ b2 opd
TR oS T LFNDT AT LI 646
S *’i103"445"_‘5'1€‘«1€$d7§
RS SR E O S R & UF &
ZAELAE S ABETRFYHT 2 FHZ A

EEE o

.‘E:;—,/ —;«r%»—?g—h ﬁ—m“—%‘p‘:‘—gr;p L‘“E'F] F }éé
*’mﬁi“ﬁf’**ﬁ’&m‘d#“. IR AR
FHRT CHE R »Google:}fﬁ (Site Search)
e BK{E@%B ‘T‘J‘:’r’ﬁ A 0 R EITHP N B (T D
T hof] Lod AT IET L ELE T
PAERELEF o TR ST AR RHT
A AN F AR F TR o

I mF masy

AL Ll el L L

T T
Wi

L1l o R B

anwws

R AN
L L b
EEsA A CRTE o
BrOE R

T Ee SRt
.

R RS

(2= TLRLTEL B
sy RTE i
|
Ll o LETRT
B TRRRT BT iy

I: it i B

-----

L]

T-T)  Cobage B mavkGRE Re s ETer M R

[Bagih Ve

3 A S BN
seein gt B ] AT AR

mza. EAEEEEN S e

UREY B S EL 25 b

é?’ﬁlﬁgﬁ%mﬂﬂ Pk k2 F e
2 R RT3 3 2007 & 7
i E44?“*f%p%ﬂ’%ﬁm&%ﬁ
B PHRELECNTIFT SFF T
G el Lo F L FHEBRET LR
PRI E R ET ,&3&5’1’1;\ Moo R o T
%ﬁ#%@»‘%%ﬂ’ﬁW%iaumiéaﬁ
T RS R ETOHARET L ihin oA
Fed R RRB] ¥ - 26 0 & F 3w tlET kit
llg‘—‘z’ ﬁ@ﬁ%’;ﬂﬁﬁ?p\ 7,5 %ﬂ_f% ’ 131,‘? _}iJl])ﬁ-F\ 75
R ER -

TR TR D R S
A AL SR R K BT R T
‘%”WE?JM%M%ﬁwigw%o
sl PR R R TERRT DTS
BB A L g -
A LA ARERTERFFYHRE 025
B oo mom o @ T 2 URL 3 1k 3

=

Bis N TE o

;!P ”



http://epaper.ntu.edu.tw/view.php?listid=37&id=3652
PR T TR AT TRV HE CH AR 20

]
Eiﬁﬁmﬂzmﬁﬁ

IE[ BREIAFHEHEE TESETE
FEERTEEBRSEADLETE
BEHEE TE

W2 A RBRKTEEFEVFLB A RE
P rH

e ah

2 WAL

2.1 M pEFEE

Rakesh Agrawal >+ 1993 £ 3 % 1 % - B i &
B 3% PFE 7 [8][9] » B B2 P (Association Rules)
AFTHFERAER? - BELR P HY w R
BA G- 2s zg*» 24 ’Qﬁ‘"'ﬁﬂ?%""% LN & I
IRt N Sl el e s gL R O o S 2 F""rﬁ
BE B P > F i if‘”*ﬁ.ﬂ IIERIF 2 R 7 A
ﬁ_’;ﬁ » ILF U ﬁpé {r‘;, jg./j_ﬁ\ o

ot BE B R ajm— (I D [
AT B ARy -
WRP R e R e ¥
B E E RRI[6]

BB R AN EA - B plmp %— [l
‘)ﬂ'?"&?i’—%oAﬁrv’w;")g—’ﬁi?g-%"BFﬁrv ¥
2 e B 2] g R G L 45 R (Support) 2 ,»51
(Confidence) + # B it £ thd - BHF TP & &
FTALE® MIMAE S B Kol RAZBI IR AR -
PP B Y b B 20 S Bt B o s RP L
Ll N e R F)” Mo dopb R B OSAT Y R
AR e A S I Gy T
ik et B o

NEAARIA - B HR L135% 0
B L70% B e oy ﬁ';’ﬁ%{r'f PR EE R SA
# 4 70%:4 R T EB AP RSB L &
w4 e b 75 ¢ 813, 5% [4] -

EEIR > &d iE
FARRFFEMG @
5 Y o

f’ Iy g
"+ XA BT Fn

R A

fx\r‘mkk

A4 2 Rp(rule) » &
5’3 A E 2 G ApERE T

22 AVHBMERZE

SRS R S ) S A %éi
WOREATARE 0 TG R FIRIFE O RS T
Mok B L pg o Fa 5#“&»@ PERER
R LA T SR T &

=R R T
/ﬁ% °

LAy A b SR I ";ﬁ“‘#i#rﬁﬁii4i*rm7%
o RS EOFTHY FHRAF AKDTR T
BEAEEy wAEN G ¥ m#&/% s b H oo TR
i Pl E'Jn\ﬁxg&i\mﬁjg—jijﬁ’ Ry
R A - AR [10] o B 2 e BT
EHE G P T RP) Y g LHS(left-hand side) » @ #-
RHS(right-hand side)# 5 2 E 38 B » el F 48
Basad ¥ Lo 3aeT TR AT SR TS B
BT

WEEY P RMEARR(E e RE LR
EE LMD BT R[T] B Ao e
iF g AR E

FE o

e ”:fv”dp i - S vHr?i#ﬂ ﬂi«JrfriE
PRV EFEAHAME DL 0 BE- kR T
FHROTREEFEIHEB S RRE Y P4 -
,kogl—"s"‘ “3’—4{?7/7»)3&:‘/7“‘1{3"#’? ,13},;
R ok & #70i- L7 §4ﬁﬂ%w B 7
n“i‘x*?“’*']“"*%'iv’ CE- TR AR

J'Ja‘ﬂﬁx’ T - LB A - 4 - Seh

¥
75 o

Y

SRR SRS RS 2 L
AT Lo TS E > - AIRB R TS
ER- AN L TICC N I R S RURCE 3 7 SR E I

31 FERE

i F A 4B R 55 2R (Frequent ltemset)
H A - TP B M EARR] 0 A 3 A2 IR
B o bk A FR AT - BPEEIE (&)
AFER) QT AU LT iR > b E - v £
AR PEESR S AL KEEEOT
‘m%a&b,%ggﬁuﬁg,ﬂwgﬁ%;,
.ﬂ.%ﬁiv"rg—;i_%mp,fl o

F - BREFRAE R
RIFR LRI TR o

B g% — B R R E Ao PeE g PP
WiE o PHEEsF ;ii/z-i}) J';fH_}i{' ¥, % i‘&;T‘k‘.g
4 g+ 3% LT R ).
ICT FULE T P SO N
Ec e Bt T f pRE e DI Bl & o
ok Z o P L 257 80%E E e &0 b
S _ﬁm%ﬂlm’;ﬁﬁﬁ?%&ﬁv%&ﬁvﬁﬁ?i » Ar g

a

P ETYREEF T



A LER ) LEREPH L O T RT
gﬁg%ﬁﬁﬂinm%ii%imﬁéﬁﬁﬂ‘%
B s s g X A SHEE A P Boengs 1L IR
% o

32 MPHEFE 2

AR RS %éiﬁ.fé';ﬁiﬁ Rt R
fem o3I R AT TS ’T%v}’l{ﬁh:nup o 13
et R B T L A el B B T4 L
Him s TR o PE R n AR

$FRTYFXFEX G AT Ey L EE
BRI B R R FER T R R B
A AN T IEE X Afp i E

SO B AN ETE 4 TRk
REE IR

AR WARIE S Y Yol E‘:”,’gﬂmféj/#p
EE g i) LB o

m

stepd

| etz query ><:-| 100 - | ==>y:-|§2 “Ell

[support [0.002603283918334134 105 -~
lconfidencelD 40045506257 11035 | 106
Grld rules of = | 1er7
vy supp conf 102

Mum of candidates: |3 Gengl13 =
R S
Gen reoororaend Top 10 nlist 116

: 117 e
Gen ¥--3 ulist 118
[EEEe3) 2
| 123
127
|11
[132
29
|30
31
33

34 -

z KV 2 . % o
Wl 3 dgmrphiwlzsqir

W4hgRENFLE2ZAS

BAAPRTREY 83135 4+ ?1;*%
TR A F - T RERRNG (userid,
listid) » #-f — userid 37 B 7|4 T = —
PEd 2N EE 2480 BRI BAR *’PIE'E'JII
ATFFOLFRE GEIR  BHEP o7

userid | listid
1 317 5 "users":{
> T2 "317"["5" "2,
3] 107 2 "2n[s",
1 51 105 107'":["2"],
5 6| 105 \5n['1057,
6| 37| 2 ) 6" ["105"T},

supp(x,y) = join(x,y) .length/ subscribes.length();
supp(2,5) = |{317}/5=1/5
supp(2,105)=0;
supp(5,105)=0;
confidences (lcommutative)
conf(x,y): x>y, p(join(x,y))/p(x)
conf(2,5) = (1/5)/(2/5)= 1/2
conf(5,2) = (1/5)/(2/5)= 1/2
conf(2,105)=0
conf(5,105) =0
rules
2->5 (conf, supp) = (1/2, 1/5)
5->2(1/2,1/5)

BI3L g tniciErRB 279 taxzy
AT e listide 5§ R R B E T4 g
AAE I BuadeEizE L o B R AS
TR FREFEZ AL B ERET S LE
(Top m Recommended List) > iz i» & ¥ € Atdd & =
HiEERSD A S HTML 4 7 5 23R 5%
PE-APRRBAGIERPEILRLE Cfw ¥ -
= “102” [ “109” , “113” , “116” , “117" ,
“1277 , “65” , 73" 1& 7 T4 102 M AT
$ 100 113 % 7 7| cfe § £ 8 ¢ > &) 102
BE ) A

4 %% A5
41 REAF2ZFTHITA K

d 33T s oA (37 2 5000 04+ 52 1000
T P E S R i T

B s g™ il & (TR RS Gl )
R R A IS ERT S R ¢ F3T BT
R RS - BT RER e f L

§;§;§§:|J—Ff?,ug TRAITE PB4 AT
O L AR S IS T Sy
AR R B F > BT LY g < £
Fed TS oA A PF RS A
xis o H T%ﬁ’ii}ig‘l 7,@&%4,: ° 4\.,[:18‘:\}1{&\?&
e R L B
TP EHERL HG & HE - R R ART
B AT

R AH RO DT S E R R
A EABRGE - FAAPRFBH S ZH X b
%\wm Gl ANFREFEZALORE L E
2_ listid » Y Bk T ATH TR ke Z A7 F B ELD

THFE)\—_‘?



ME R AR 4-56 7 R TP ATH TR S ke
AdpE s end IS g b RIS EFER

R Ar (F K ALRGEAR A S ARR S A &) TR S
gtj%%cmjr‘hﬁf; °

350

1 ~e-3-4
300 / \ e
250

200 -

150

100 -

50

= =2
2

50
W 5RENFFEZRENNFLE? 837 &

42 FERATREAELVR

AP 45.6 1 ”'T"fl IECES TH AT = Hi
RORE > TP BB E I ALY R
T F RS TSR LR ek 1] £
32t ik o FRERES IR 2 ER RO
R S EIEETEN L TERI A S RSP R

E{%\,lpl,{"""l.@ L 59 ﬂ/é—*a}‘%‘?ﬁﬂ
?3%N%0mm4>law CTAN12D) R E R R
47 R AATH B B e 10 Lo R ARG
2 gl B a3 3 @A d(listid A =) 5 37
74~102) 1 & FTHGTR S L0 10 Lo A PR
B S 40 BITRH RS 10 £Ap 2
B SHAE S 5 30% o

FLFHT RO REFE AR L2 R
(2007 &35 347)

e WY SN ERE SN AR SR R LY R E R
et o b3 FRERAFTARN T TG 0
*’ﬁﬁﬁﬁﬂiiﬁ?ﬁiﬁﬁiéeigﬂ%
R RAL R EA4 2 2824320055

T O6 N Kot Ll oo ¥ 4 2—;:_.-/‘_%:”59 > pF

LR SURSER SRS TR SCES BT AR
BiE 3] 40% - e £F]7 6 7 i dok 35 BAMIE

HE 2 BEE L 30% 0 @

R S el P A

Bk o A0% R S o
R 2AHI A MARENE SR 2R
(2007 # 47 2 5 %)
#e HwEF | ETF | 450 B
id (7 g | Td (G p | A
£ %) Biw i) | e g
2,
' 48 71
2 31 74 131
> 35
4 38
5 82 5
° 105 127
! 74 102
8 121 61
o 31 99
10 z 5
T 4710 410
LRHICEARERNE AR L2V R

(2007541 3 64)

Pt BENF | ETF | 340 5 Pt ENF | ENF [ 560
id (P | id (F147 42 | A id (P 5% | id (T4 4 | 7337 =
#i#) Bk k) | He2 Ty #i%) Bwpiz) | w2y
2, Pt
1 31 48 1 48 134
2 82 2 34
3 34 34 121] 3 31 74 81
4 105 38 123 4 38
5 5 127 5 34 121
6 29 29 6 82 89
7 121] 102 102 7 105 31 87
8 5 61 71 8 74 48 102
9 2 31 9 121] 102 99
10 38 2 99 10 35 2
B 9 12 3/10 3/10 B B3 12 3/10 4110




SRR AR AP R B R 2
BT R ORI M IMERE = T o e L -
EATE R ORI A kAT RS BRI S
LHS(left-hand side)™ r2 31 * pF » §]% T S35 T4
ZTREFMEE LA 2 oot 0 AP AT
R E AL A PR o

BE 134 3 zalime > APFIEIGLm
ﬁﬁ*%%ﬁ%ﬁ%l’ﬂ%’ﬂ&ﬁ*% EE g
—‘%Kﬁ,‘f"rﬁg"r“ﬁi#t zeom 10 Z¢ o A \:Auﬂ A
FEE TN E R RS ]tJL_(Locallzed)EIii F 4
FEAAE RN RBPITAERE LHpE, B0
iU RSER R R R S A L
FAREOEER G > A B HFNEEHE S
ERBETERE L 2T d AP NSl
Ak T AR T 23 R M A S
PEREH AR ER Y -

$HhEARFY

AP MEEREE - BT IET DRE
) “J—E drz PN I R B e
(Support) 2 i« & (Confidence) » o p- 4 41 & (> 7|
P = g AP 0 IR #Jl]ﬂ TR D
ST o BN HE LR RFIRNE TS e |
- %umT% T LT R \m#&a
ﬁ’wﬁg Fltp W e @ ATt > TR B Y
A R o g AT - RS
RO i L PR s L
TP niEE CHE BT AU ER > A4 T 5§
HHETP R R RECEERNT SFE
F o

Bﬂﬁ?"ﬁﬁ%m*,{f%W% * %
IIGEAACE & Pk a3 UE LS R - A
BB g K Z AR AR O R e 8 ¥ (Grid
Computing)+v i B 5% | i@ & > 1% AT S

PRI B % T - L GRE O aR G R EE R
Lgd FHREBDHE L 3 2 SRS B A
ﬁxim TRFAZ R ESHE GEFHITR

= i A dkoif T 4 38 & (Personalized E-paper
Recommendation) > I #-pt 42 5 G d AL S ixie
;é r,:n}fﬂ:g A FT% = B A #R {4 Tp% , ugpi;tzlgf
gg - /% ,E_;F‘;Z

FEZE Web 20 PR3- & £ 4
YA g E e ApdFied - B %ZE‘J'J?‘]‘K B
RefEp 7T ipr@@REL FRTINF2 L
BT F )M qe Rl o Tt NP E

T

;a;”‘f‘?ﬁ';w)ﬁ!’lé”“%*fﬁl > - B
T FALFTRLE -

22

i

TEREHL AT “*ft't-mﬁﬁ*ﬂi?i‘€

F‘:‘N i fEmg #ff{:}:cﬁff{%ﬁgﬂ AR
RppEagiia -

SN

[1] # £ 5 (2001) “FHIF m @ B FTRE KT
225842001 # 8% > 28> 10-19-

Rlg g - FAA - RAB - FRAREHIRA
(2007) - “FALFEET DAL > 2007 £ 2
GRIEE. T

[B] 1744 % ~ przxd ~ R4
SRR M L
7] > 2005 # 6 " > 5A > 115-134 -

[4] =0 & (2006) - “Microsoft SQL Server 2005 Data
Mining ;% & ;% - Association.” Microsoft TechNet
3t g 02006 # 30 o S

[5] Alex Iskold(2007). “The Art, Science and Business
of Recommendation Engines.” Read/WriteWeb,
January 16, 2007.
http://www.readwriteweb.com/archives/recommen
dation_engines.php.

[6] D. Tsur, J. D. Ullman, S. Abiteboul, C. Clifton, R.
Moteani, S. Nestorov and A. Rosenthal(1998).
“  Query  flocks:a  generalization of
association-rule mining.” Proceedings of the 1998
ACM SIGMOD international conference on
Management of data, March, 1998, Seattle, USA,
1-12.

[71G. Linden, B. Smith and J.
“Item-to-ltem  Collaborative
Internet  Computing,
76-80.

[8] R. Agrawal, T Imielinski and A. Swami(1993).
“Mining association rules between sets of items in
large databases.” ACM SIGMOD International
Conference on Management of Data, 1993,
Washington, D.C., 207-216.

[9] R. Agrawal and R. Srikant(1994). “Fast algorithms
for mining association rules.” International
Conference on the \Very Large Databases, 1994,
Santiago, 487-499.

[10] Ramez Elmasri and Shamkant B. Navathe(2003).
“ Fundamentals of Database Systems, Fourth
Edition.” PEARSON Addison Wesley, 2003.

[11] “#& /& % o : BE#2RP](1) (2).” Beyond Search,
June, 2007.

http://my.donews.com/clickstone/2007/06/29/post-
070629-185659-606/

2] & & ~ & % 5 & +
http://epaper.ntu.edu.tw -
[13] Phplist

H#14 (2005) « “FR]
.#&%TW?EE%§

York(2003).
Filtering.” IEEE
January/February 2003,

B u

F = %k http//www.phplist.com/ -




