HEEA BEFEHRBEEFR
THE INSTITUTE OF ELECTRONICS,
INFORMATION AND COMMUNICATION ENGINEERS

(B
[EICE Technical Report
$52005-13 (2005- 06)

BT ANEZY o TZESL YT by = THRBEFETOH#E

ok mEt ok BT T /' Al MRY M| BAT Rk gt
T & BB I R B R AE A 2T e T630-0192 Z5 B IR AEN T & 1 LIET 8916-5

E-mail: T {tomohi-a, naoki-o, takesi-k, masate-t, akito-m, matumoto} @js.naist.jp

HOEL i BELOVT7 Py THRBEFE/BRIATVWS. V7 Ny = PEREREN, “hboffitTszs
BT LIIRETH B0, HbOPULDBFBTREEHROBREITOSLENHSD. £F2C, BTN Y I ESR, &
BWEIZE > THERIEEBDONE Y 7 by = TRRBREM 2 HE T 5 HE218RT 5. RE|FETIE, $TEENE
WXL, BRREMICHTIRBKOESVWERRD. ZLTHRET AV F ) U I ESWTRROEM AR L7
BWELXRER TS, B LZEMERBOIFMEZ LTBY, hoa—¥Rmbiauniife, HRAERLE LTHE
179 . BRBEFIEEZ 4 DOKEME (Extaass, #@oR, EEEK, FIE) CXVFHELEL 25, BEFEOKER, HICEY
BEEHBTII L, EXEETO0.16, FIETO0.09 RVERENEOLNT-.

X¥—U—F HBTLITY XL, TATLIR—R, a—F_—2, FHPE, BE#iFE, BEREN, s FlE

Software Technology Recommendation Based on Collaborative Filtering
Tomohiro AKINAGA'™  Naoki OHSUGI' Takeshi KAKIMOTO
Masateru TSUNODA " Akito MONDEN'T and Ken’ichi MATSUMOTO"

T Graduate School of Information Science, Nara Institute of Science and Technology
8916-5 Takayama, Ikoma, Nara, 630-0192 Japan

E-mail: 1 { tomohi-a, naoki-o, takesi-k, masate-t, akito-m, matumoto }@is.naist.jp

Abstract  In recent years, much software development technology is proposed. It is difficult for the software engineer to
be master of all these technologies. So it is necessary to select the technology that should acquire it beforehand. Then, we
propose a system recommending the software exploitation technology that seems to be useful for engineer by using
Collaborative Filtering. In the proposal method, first of all, the interest to each development technology is first investigated to
each engineer. And, the engineer to whom the tendency to the interest is similar is discovered based on cooperated filtering. "A
similar engineer is doing a high evaluation" and "technology that user doesn't know" so recommends it as useful skills. Four standards (an
absolute error, precision, recall, F1 value) estimated the proposal method. As a result, it was better than the accuracy of the proposal
technique recommended a simple mean value (absolute error is 0.1, and  F1 value is 0.09).

Keyword Recommendation Algorithm, Item-based Collaborative Filtering, User-based Collaborative Filtering, Engineer,
Development Technology, Absolute Error, F1 Value

1. ¥ 208 %

Y7 by TRBCHETAEMN (IR TIX, BREE
W, HIVIIHEICEMNEKBETS) IEmELET T
5. X Thomson Corporation D2 L 5 &, 2002 4
EBE, Y7 M =2TEETIRFEFIHRLET
470 THIZRATWA[IR]. &b, 7uk AUREET
N LTELARY 7PV 2THRBREET N
(SW-CMM) [9]2 &, BHF L LTRHFSIL TV ARVYD
DETEDD L, FLELOEFBHFEEL TV S,

V7 U =T ERETOIENE (LIBETIX, BREE
WE, HHVITHICEHEELBETTS) X, 2 oM
BEFOFLL, BONBOIRAREBICHELEZLOD
FERBBRLTERALRZIE RSV, Zh b &l
DESFEERELHBEOUEFELAML LTERIN

LbOTHDN, BEREABEATIRRICELTZEOHE
HRESERD. flx T, SW-CMM IZRELE SN 5 EHE
BRE B F ik L eXtreme Programming (XP) [1JiCfR%F &
NHET7TVYANVEARFEL, HCAEMCREREY
HHE L BHBMERI2BREFIECFHEEAELTHS.
UL, BiTEIIKRBRBERER &FL/HABELERIC
BLTEY, BATH EMEED LUEDRBELN
RV TR, £EHCRERETI2HEExd
3 [2].

SHLIZHREEFEL, hofEForhrd, LVE
BICEBTELILD0ZMBBERLTEB LRTNIEAR
LW, BRREEMEIL, FHREBCHELCEORM
EEPLLTEY, BROBHBCHATE 5RMIEMRSL
NTVE . BEEEEE LD 200EEORECLS L,



t/ tZ cae tj e tb can t"

u; rii rp2 rpj T Yin
u; r21 rz2 r2j 72,6 r2.n
Ui ti1 ri2 rij ri,b.' Fin
Um Ym, 1 Y'm,2 Fm.j rm,b_‘ Ym.n

B 1. CFIZRAWS miTndloRT—4

MARARY 7 b 2T #BRETIHKEFLT, ALY
160 BRI L2 EBCBRLPLTVBEOICHL, HEWK
FIA T 2RMITEFY T 20 KELUTTHD[6]. B
bNEREORT, RIS EREBET 22D,
BEFCKIEBLAEMEBEEIELS, BBEELE
HMBERKBICAATEIHENNEERBIRT 2L BNEE
L.

LHL, ¥FERCEL OEMOF NG, HFENE DL
ORBEBICEL, o, BHICEHB T 5BRBEN
PREBRTAIZLIAS TiIln. BN EEICHE
TH50, HBVIE, TNETIEEBLLENL OBBE
BENLZHET 52020, BRE BRI
OWTEBL, ZORNFCHELTHIBEOHNB XS
BRINERORV., YEBEMPEREOEBICHE SR
WV, hBAWE, BB TEHENEETHIES
Wik, ENETOZEZBICESC LR EEIZZR 5
XD, BONFERHEMOP T, R L HF
ZEETIEDICR, EROBRBBRE2XBIZ2HE
BULETHD.

IOMBEERRT S, ARIXTIE, Ee o
HEOYV 7 v THRBREBICEL, 2o, BiEICL
STEBBRESFELEbh3EKFEHHRT oV F Y v
27 (CF) [4], [8], MIICESWTHBE TS HELRE
T5. CFid, $BRICBEETITAT L(ERHE, X,
BEELLEEYOFP D —FOHLICAED LT
NATATLAERZEHLTHBET VAT 20 ER
BHiELTAOLNTWS. . CFIZESSHBY AT A
T, 1HB37A4AT LR L TCHRKEOFEMET 22—
FREIE, O7AT7ACELTHLRKOFME T 2
ThHH] LEx, B EULEEFMELTNS 2
—FRBVIEE LT AT LDOHBL2ITS .

BREFETE, V7 by =T HEKICETIREED
BERABTHWAERER LT, thoEHFCELTHLR
BROBYERTTHAY ] B2, HBEITY. #E
EITH1DIC, BREDOY 7 F 7 =7 T+ 58

KOEAWEZRAR, T—FLLTELDLEbOETHWL
5. £F, MEBNROBHELRD, YT U =TH
ot s BkOEmMAFEL L TV EHRE (B
&) BEBLET. 2LT, HEEBRREN K& R HK
ERoTRY, o, HBXMREOEMEICL > TKRHM
DM EHBTS.

PIME, 2B TIE CF ZAWT-H#BFES>VWTHHAL,
SECTRBRERFECBIIHEBOFIELHATS. 4%
TRERFEOFHELFMT 2ERICOVTHEL,
CETERBREMNTHEELRARD. 6 TIIHENR
ERAL, TETELHLASHOBEICOVWTRARD.

QAT AaNEY T

CFiX, 2BIHFEETDHT AT L(RHF, Web, FFE,
i, MEERR SOOI L2 —FOFHIZED &F
HMENDZTATLEREBEHLTCHEB TSV AT LD
EREHRELTHOLONATWD.CFERVWLHERL R
F & & LT, Resnick[10] 5 @ GroupLens & iF b 5.
GroupLens X —# D BBKIZE 9 Usenet = = — A FLH
BB TDIVATATHD. —RIC, CFERVICHER
ITRDFIETITbNS.

FIEL. HFax—VFVIIERLET AT L(EE - b -

B )t 5 MmEATD.
FE2. B RO —Y (MR —F) LFMDME
MBAPTWDa—9% (Fl=—Y) &,

FIE3. B2 —FRREROTATHIIHTDFE

iz, Ele—YVOoFMESHNTTFATS.

FlE4. MBI ELLFMET DL FRENLT

AT LENBL—FICHETD.

Sarwar H[11IX, 7A4 T A2EPEFILEL, = —F
X DA RED 1% T LarFEA{ToR T
WF— 2 L THEA TR —FORFAE TR TE
E7NAY X L&ER-RB LK. GroupLlens TRIAES N T
WA FENLI PRI FEBIEFTLDIOCHL
T, TOFHEETAT AR—ZFRE[]EEITNS.



TATFAR—RFHETIE, Blla—F TR, Fif
BETHWATATLAEUTAT2)ERBOHL, HE
TATAOFMERVCHB T 5. Bl — V& LK
LCEUTATADOEBINESL, BUTATLOX
¥y VaRARETHYHERMOERBRITIDOLD
TATLAEREFIZZVEEIC ﬁ%&?&f&é.:
D7 T Y XA Amazon.com P IRHET B AR T A
FATHLHVWLRTWNS.

BRFETH, 2—FR Y7 v THREBEBNE,
FTATAIY 7 by = THESEMRELT, HBEELITS.
(Y7 by =7RBEEMCET 2 BEOMBMBEUTY
HERER T, thoBRBEMRCEL THRKORK
ERTTHAD] LEX, HBERITY. T, BRERS
BETH, 2—PR—RFELTATLIX—ZXAFHEON
FERAWS

3. ERRBIFBECB T HHBFE

|/EFETIT, WRT L9 miTndOET —
ZEBVD. B9, w,€{u;, us, ..., uxdid i AB OB
EErRL, LEU, L, ..
E7, rE P iy s P VS BT E u; OB BB 1,
T REDOEASVERT. BKOESWVITHEKN
BRW)~KERKRHD@)D 4 EBETRL, BEFK
EWEFAKDOEASVWRAKREVET D, HINENRRE
EHEMD VRS, I XEERALRY.
BREFETIE, CFOaL—FR—FiE, X, 7
ATFAR—ZRFE, FRERICESS 2BEOFIET
WEBEELTH. a—PR—ZAFHEICESWTHELITD
BE, V7 b7 BEEWNICR T D Rk @S E
TVWAREEFRELRERL, KOFIBETHEBLIT.

1. HBHROLEWE u, &, TOMOBNE v, OF D
BHUEZRAN()THEAETS.

Z(ra-j —;j)x (ri.j - ;_1—)

JeT,NT;

bz "

JeT,NT;

sim(ua , u,.) =

EEL, T,& TREATNERE up b w 5T
LEMBEHAOREERT. Eh, [ MR

G HFMOPHEE BT
2. HELLEUERCESE, BN RORWE u,

DB 1, IR T 5O T RIE 7, & KR Q)
THHATS.

L BB ORBERIRERT.

2( Vip — ¥ k-neighbors.b )X Sim(ua s u,.)

iek —neighbors
Z sim(ua U )
iek—neighbors

\)

7275 L, k-neighbors 1%, B#f 1, i2xt U TRl & 1T
STEY, 1o, ENiE u, LEUEREV LAD
BEWEOERERT. BUSERER LI THURE
WCEBLEZ DD, FMERTIIAEEHSE,
BELREENELS LD kERATILENDHD. £

1z, ;k—neighbors,b XEEERE O ¢,

FREEERT.
3. HBUHBEWE w, PFMLTOARVERERE
TIOWTFREZFEL, TAESASVHEER
W OIEI, YEEiEC L THBET .
—F, TATAR—AFEICESOTHBLXITOS

&, FRARBOEN LU ERECRKERFZATY
HEMERERL, RKOFETHBELT.

1. HEBUBOHENE u, PFMLTORVEWN ¢

WKL, BT 1, & 7 OO 4 0B ORI
EFRAG)CHET 5.

22l =)l )

ieUyn U

(,b *)z Z(’ -1,

ieU,NU;

W9 5 M0

Sim(tb'tj)= \j 3)
L, Uk UyRERETREWR 6, & I LT
FMETo BN EOERELRT. o, o
WEuwOFMOEHELERT.

2. HELEEUECESE, HEXROKWNE u,

DBRER 15 (X T B EOTHIE S, 2 KR
4HTHETS.

Z( E)x Sim(tb’tj)

jek—nearestTechs

Z‘”m(tb: )

jek—nearestTechs

Py = +1, @)

72172 U, k-nearestTechs X, W& u, HBFFAl %17
STHEY, o, B, EEUEREY LEORK
WOESGEZRT. BUBENRE (I TFTARECER
Y525k, FMERTIIEEHIE, &b

RBERGRDKERATHLERDB. E1, 1,



£l 77— MCRBLEY 7PV 2THEEREEEBTOTEME

Y AYEYL E 5T ¥ i Y AYEYS LT BES
T AN —AFulF Y (XP) 84.31% Pascal 90.20%
AT T A 31.37% Perl 96.08%
Yy—r Y7 y=7H%E (LSD) 37.25% Ruby 84.31%
BWHEY 7 by =7HB% (ASD) 25.49% Python 60.78%
JYREN T 7Y 15.69% LISP 84.31%
Z4—FxBHRMARE (FDD) - 23.53% COBOL 92.16%
TV RRY—L-EFY T (XM) 23.53% Ty Tvayv e R®A L MK 88.24%
FvariE—Sutx (RUP) 70.59% COCOMO 84.31%
1S09000 80.39% COCOMOII 72.55%
(S/WZ:I\:M? =T RORBETT N 86.27% AgileCOCOMO 23.53%
HEHARBEETT LHES (CMMID) 88.24% GoalQuestionMetric (GQM) 77 u—F | 70.59%
NR=YFNVIT7 by =zT7 7t X (PSP)| 68.63% ExtensibleMarkupLanguage (XML) 100.00%
F—LY7 b y=7 k& (TSP) 56.86% SOAP 80.39%
—€7Y v/ EHE (UML) 100.00% Web H— £ % 98.04%
v Ry (PMBOK) 68.63% Y—EREBAT—XT 7 F ¥ 76.47%
v—® v 7 (SWEBOK) 56.86% & LR & 94.12%
Java 98.04% ATV MERRE 100.00%
EnterpriseJavaBeans (EJB) 84.31% 2HOMEERE (TQC) 58.82%
JavaServerPages (JSP) 82.35% BEMMAEER (TQM) 54.90%
ActiveServerPages (ASP) 66.67% A S EER (SQC) 50.98%
HypertextPreprocessor (PHP) 76.47% J2SESDK 76.47%
CommonGatewayInterface (CGI) 86.27% WindowsAPI 86.27%
c/C++ 100.00% MicrosoftFoundationClasses (MFC) 60.78%
Ky x> b ((NET) 94.12% VisualComponentLibrary (VCL) 25.49%
VisualBasic (VB) 96.08% Qt 23.53%
i u, LA A O B9 O ET ¢, 02 03 B FFEAT 0 I fE WE ABETERLTL Do, ABRIE, | ZEE

wRT.
3. HEBXMRBWE u, BFEML TWRWVBEEENR
ETEOVTFRAELZHEL, PRELEVEA
REWMP ORI, SREWEHEICHLTHBETD.

4. A0 EBR

REFEOTHURELFMT 5720, EREITo .
UTICERDOHEMICONVTRRD.
4.1. EBRT—%4

ERTIE, Y7 MU =THREE 31 ALERBEL
BRTHIRFRE20LDFH S1AETHFLTT 7 —F
ETotBRIESHWTT %y FEERLE. 7
V- MCRBLEY 7 MY o T EWN L, & BRI
T 2FMEER KR, 22T, FMERLE,
25 AFFHMET o ABOEEERT. T — b
T, TREROEFEIL, Y7 b 7TRBEM SI
BIZH LT, Mo TWEIrHMELNIPEZEZXLTH DL,
MoTWARbEZoRBHFICHLT, HEDOES

BEW, 23D LAKEDH D, 3IIRKEHD, 413K

EREPEHD E LT

HoTWBA»HoTWRWho

HBr AT, ZORBEMOMELZBEATEINE D

he L.
4.2. Al A %8

AR EE MBI, MextRE, HAR, BES, FIHEO

4 2% R\,

Ihbik, CFICLDHEBT AT ADRE

MHEETHDH[5]. BERIT, HBHERCEEINIEY
REROBEEZFL, BERI, 2To#ENLERD
ILHEBRERCEENLHAEEZTT. FI HIX, H&

RLBAREZ —DOOETREATIETHS.

Zhbid

HBHEELRTFMERET, FFMHEEOCEIKRE W

iz L,
XTEhERLREIND.

Maxh R 2
Mk | — T U0

TFTHRBERGENI EE2RT. Znbix, LTD

(3)



100%

o =
80% ==~
ST el N
I e ey ~ -
W 60% ) e - N —_—1—HR-2
4o o h T — — PATLR—R
4 .
= ° ) -- - -HSIT
20% |-+
00/0 1 | 1 !
0% 20% 40% 60% 80% 100%
BRE
M 2B FECLZ2THOBHESRLE BFHE
AR % 2 HEFHEOEE
HER= ﬁﬁ“@?ﬁ%%‘ x100 () Wt E ) F1{g
EAETFRIL-EK 2N — R 0.56 0.76
BHR: TAT HN—2R 0.58 0.74
. . B 1) 0.72 0.67
R FRIOEZ$ 1 0 0¢5)
RERCHEAL TN O3 BOYy—22 DT AT hEH>F—F € b
F1{f: LT, 1 2O —RE%FAINTF—Z L LTE
N 5 RL, BOVOm-1AOr—22ROTmEOT A
E=Zgiiéxﬁ%f 6) FRAETILOWTFHT 57 A7 5OFME
B+ BER ERRLEZFRETS. hEk nERYVELT
4.3. EBRFIMR FHEELRETSFHETHS.

ERIL, 2 —PR—RFETHIEBPLEY 7 b=
THEE»OLOFHEVE, T4 T AX—ZAFHET

m
Z“i,b

i=]
2EMEL
HEREULEY 7 by = 7TREEN» L OFHI(ED

ZOWTHMLE., ERFIEXLLTICRT.

1. 7y 9 —FrTHBLNERETHD 1 ~4 DM
Bz, ZOFTEEHEOEELEL, LRV EEXT
BFRAEEEAETICT—F 2y VEER L.

2. BHUEHETALIY XA, FHEHAE LAY X
A, BRI TAITY) XA, BT —2ABERE
L, CFZAVWTTFRELHEHL, BERT LA
VXLADHMBEbEEREL .

3. BRELEFEZAVT, Pyv 72 A 7kCES
EFRARELZRDE. Py v s A 78HEE, m

R(ab)= @)

4. EU, EICXHLTFIEIZHEALLE, ThEhD
FRFEEL R

e, REFEORELEE T, FHELA

W FR(EA) T, ZOHRAEDHB AT Ra,b)

BFREORTRD S,

4.4. EBER

BREREM Yy —AEEROT DT, FTHERYL
fTol. THEROKR, =2 —¥FR—ZAFHKIZESL
W, 7TATIR—AFHEICEIHEE WThbE
Llr—2E»N 6 dLxiZhkd Fl ERKESRY, F
HEEXEVWIEE2RLE. FIERELRKEWEERGD
FHMER 2ICFT. £k, 2a—FR—Z, 74T A
NR—2Z, BRETEHZINREFPLOBARLBREEROBK S
R.ICRT. iRz, FIHE, (CRBFEKELS T
HREMEHICLITFRHIV OHEESIEVLENRDS.
SEEREZT P TIE, =2—FR—XTFREITH



Enterprisalavabetn (EMB) |

ActiveSenerPages (ASP)

VisualBasic (VB) '

PE DT B EEIE )

COCOMO -
TTCOoCoMoll

R=vFav RSz TIORZ (PRPY
YIRS TENRBMEET L (SW-
o

 EHRBREEFLES (CMM)

F—hLYZ Yz FPFOLR (TSP)

B 3 BOLBA 3 Bo it & BLLBE

ILEBR—BRVWERREONE. SEHORBHELH
WTHRBENROBENELZ2HEL, RbLLEbDO %R
K2iRY. 2T, FEEYZ7rvzTHEOS 0
AREET) FEIEMEOBVWEFE LToRR
DBRHIONEERTES.

5. 58

BRBREFEICLDIHEBTIE, 2—FR—X, 74T A
R—Z2FXIZTFRAEOBENBVRERELON L Z LD
5, MREAECH L THAZBAREHROSEE L
REHTHDIEEZDND.

IDERIE, BEL DBV T I THREEKD S
LD 1HMOBEEMCH L TIToebDTHY, 4%
FELRELOHEEENEZELT —FEy PITXHLT
ERTHEFELLT V=P IHLTHLEDEL DR
FEELTLHY, KRHELT -2y ML T
LRBIFEVBEDTHDIZ L EZRIETHILENSH D &
Zxbhb.

¥/, SERIOERTIE, 7o/ — bORERI LR
HEWEERERINZY, LM TEHRBENR
BT IHE, Z<OBRENRFMTHLD Z LM
Erxbhd. SHREEHELETFTHUBECHMGEFAET
DULERDDEEXILND.

6. BRELBF S

Ohira H[7iX, Y7 by =THEEL Y7 b
DEFEARILT DI L EZRELTVD. 2 — ¥
boTWwaZFudxzZ MZIHELT, 2—HFiLL>TH
PREREFE S TVEEEXONIBAEE LR OITH
FTZEEMTS. 2—FiF, HEXTbbW VRN
EPO HBEPVETHAIITBROEBMLHA L T,
EBEEZLHLBELLTVWAENEERLTVIREE LR
RTBZLIITMETHS. L, =2—FRHFEH T
ROFTRRL, 2—¥FARBLII LLARY (FELCK
ST BAREZELHETZLETE 2.
BRFEIEZ, 7=/ o EhicEDLLRA
REOT—FENEL, AREOELUENOHEAEIZ, CF
EFRWTWS., DOk E % 5T simfinder # AW THA#
kEITo>TWSB. LL, ZOFETHE, BHFEHLHE
boTWwaZuv=7 bEoBEEEEFIERELTY
50T, BREEFENEZORDTWIEEER
LTWB LITRG2.

7. LT

AWLTHE, YZ My 2THEEFORKOKE &
b CFZRAWVWTY 7 by o THEENEHET S Z
LERRLE. FMEROKERETOFIMTCHBRHE
BBV ERERIIE., Zhiy, BREBEFEZRO
HBIASHTHI EEZOND.



SHEOBRBE, BAPRBELEYZ M =THER
T TR, ERKAF TS THHERAIATVWIH
EERFICOVWTHLBRY ANTHEMEREZITH>IZLTH
5. ¥, BRBFEEZ2VAT AL LTRSS E, B
FIZEBIZVATAZFALTHL LW, ERAKEOFEM
EITOLERDS.

W EF
A RO—EiL, XHBFEE Te-Society MY 7 |
TxT ORERAE] OFFHICESTITbh R
BizE 3L,

X W

[11 K. Beck, Extreme Programming Explained:
Embrace Change, Addison-Wesley, New York,
1999.

[2] B. Boehm, and R. Turner, “Balancing Agility and
Discipline: A Guide for the Perplexed,”
Addison-Wesley, 2003.

[3] J. S. Breese, D. Heckerman, and C. Kadie :
Empirical Analysis of Predictive Algorithms for
Collaborative Filtering, Proc. of the 14th
Conference on  Uncertainty in  Artificial
Intelligence, pp.43-52, (1998).

[4] D. Goldberg, D. Nichols, B. M. Oki, and D.
Terry, ”Using Collaborative Filtering to Weave an
Information Tapestry,” Comm. of the ACM, Vol.35,
No.12, pp.61-70 (1992).

[5] J. Herlocker, J.A. Konstan, L.G. Terveen, and J.T.
Riedl,  “Evaluating  collaborative filtering
recommender systems”, ACM Transactions on
Information Systems (TOIS), Vol.22 , No.l,
pp-5-53, 2004.

[6] MFEEE, ARV 7 b TR DME(LH
EZBR(EE) 2004FER HARRY 7 FU =

TEXEEREREE, 2004.
[7] M. Ohira, N. Ohsugi, T. Ohoka, and K. Matsumoto,
“Accelerating cross-project knowledge

collaboration using collaborative filtering and
social networks” MSR 2005: International
Workshop on Mining Software Repositories ,Saint
Louis, May, 2005

[8] N. Ohsugi M. Tsunoda, A. Monden, and K.
Matsumoto, “Applying Collaborative Filtering for
Effort Estimation with Process Metrics,” Proc. of
the 5th Int’l Conf. on Product Focused Soft.
Process Improvement, Springer, Berlin Heidelberg,
pp.274-286 (2004).

[9] M. Paulk, B. Curtis, M. Chrissis, and C. Weber,
“Capability Maturity Model for Software (Version
1.1),” CMU/SEI-93-TR-024, 1993.

[10]P. Resnick, N. Iacovou, M. Suchak, P. Bergstrom,
and J. Riedl, ”GroupLens: An Open Architecture
for Collaborative Filtering of Netnews,” Proc.
ACM Conf. on Computer Supported Cooperative
Work (CSCW’94), pp.175-186, Chapel Hill, North
Carolina, U.S.A, Oct. 1994.

[11]B. M. Sarwar, G. Karypis, J. A. Konstan, and J.T.
Riedl, “Item-Based Collaborative Filtering
Recommendation Algorithms,” Proc. 10th
International World Wide Web Conference

(WWW10), pp. 285-295, Hong Kong, May, 2001.
[12] Thomson Corporation, “Thomson Derwent Patent

Focus Report
http://scientific.thomson.com/, 2003.

2002-3,”



