2006 £ 8 H S HEAT #H£16&3 7 SEMTFEIATY ISSN 0917-1436

Journal of Japan Society of Information and Knowledge

B A =50

Vol.16  No.3 (Aug. 2006)

NNNNNNNNNNNNNNNNNNNNNNNN B R i
R [ BREBE/ & HIE]
;‘E;; EE g i%(ﬁ@]@é %&%zﬁlli,ft(/:m”-‘( ...................................... %H]EC {[)\\% 1
4_r$:ﬁj Ii,f{ﬁ}%&,[%s%&%[]g&i ........................................ E}E %:, EE%ZIK E,ﬁj 4
BERY [H¥HEICBITEHI LI A E FArEmE - T OREE - 14
BERY HNERBEORYE — ZOBBEHEREEAE — &G FHHl- 24
—MH/L RATT Y Ay T =7 EHOCERREICBT A5 RNREONE

----- YTUTF IS5 hF, EyHy v—x, A RS, W1l e 39
EHRE BERTFREEBRICEDS T 7 0EHILEHE

...................................... %Bﬂ %Féj, {@F& _.ﬁ’ EEIEP g%’ ﬁ'ﬂ%ﬁtﬁ % 50
EfFRE FEEE () 2B ALV F1— Y —#H —1HHREET K51 ¥ —HIE & s

B TABEF Y vy —F VDL —F—HEXE—

................................................................... I_JZIK %H%, H:'ID E{n 56
BB B ALFWEOBEERE BEEEAABE T e Ha0 I,

KFE RN, NE BB, AR S, BlE EE, LR EE, 5K FiA - 63
ﬁg E;é’ ﬂa; O)EE;E ]\Uif/@,%k%%?“égi L eessasessandscanescecesnsrese —FE% kﬁﬁ 85
ﬁ@ Igl }EHE ODEEI;E -ﬂﬁ— ........................................................... %%{J” 7& 87
ﬁg g Jﬁau@ﬂﬂﬂ%*ﬁ"ﬂﬂfﬁ(%@ 2)7 ........................................... f&ﬁi}% kz 94
ﬁ%u [j),@— EF;‘EE 17 ﬂ.:}q’sﬁ D/ﬁ;ﬁ%%{% ....................................................................... 97

A 14 Uﬂ;ab\j(/\%?}ffbk_’)f .............................................. BEI/;:—_ ﬁ104
%&%ﬂ;&ki H{ﬂgj&uﬁ/\ ..................................................... Ei%:( 3%%105
lﬁ%&%upﬁﬁg,f;ﬁ*ﬁq:u.%_‘ﬁp ...................... et iatadeciiac ettt :F_EH )_]].06

o P P P P P P P P Pl S P P P P P Pl P Tl it P P P Pl T P P Pt Pl P Pt P S Pl M N P P P T P T P N T P P P P P P P

BHROE S =
http://www.jsik.jp/




A it

Vol.16, No.3

FREEDS 54 BEMEEICAITT

RSB SE DR EZITREICHE L Th
5 3EREDL E L7z, HHRAREYSEE VolL13
No.3 TORMERETIL, FAPFATEY
M, SHN0 MG EHE, FRTNEGRE
FBUODWTHAZBRRTWE TS, 45AK
LTAFTEARBIIZ L VWEREYT S %
HEREA., FNIZE Db ST EATEEHIE
FHEREL T TR, HEBIVRER
fL, SHICHEBROTH OB &, 7R
FHLTVET.

CDIEBMOFIEEZ R B> THAET
L, ETREXZEEFIUTOETH) T,

(1) #=5E

EHFEZRFENOHERAAL, EFIFIAT
END IR T LA, L, DR
EZEE, FRAREZBREZHLLT A
BREH, BEREHEROTENOBPITE VR
9. SMEEDPOREZTBSOMMAZERE &
n, FHLWEEIOD & TH 7 GBS EE =
NTWIT. TOFPREREDOETV ¥ —
VLT, ABTITENE L DT TR, T
TBEADBEDOTS F DO E L FETT.
COHE, WITNERED D VITA— L R—
PIZEDOFHHBLOCFHOMTEICHET 55
WMOPRENBEZ IR ERDNTET. BT
Vx—FIULERHERET LI LI T, A
FEANDT 7R ANELL BRI bk E A
DAy EBEZLNLENS, ZORAED
BRI, 2O TRkEVwEVZELLY.
(2) K— b=y

I TS, FHEBHESE, BE
HE FBRH, REOHAOITRIICE Y
MR EINTERR—LN—DF, %4
BIOBEO—D L LT, REZOANEZM DT
% DERAERMT S LI, REEE o0&
BLRFERELTOMELTCET LA, HBFF
WA L OEH, kT A EHROMEHEOHE, &

LS /NS

ERNAFER

RO N
nE, EAD
RS
£9. 4%
NEEHED S
e HFFEEK
B2 & AR
EhFET.
(3) THHRIFETE 7 + — T &

KEXE, TNRFCRFarry5—Ii3
CODBEELRY-NVTHEY—IT v TEE
SGML/XML O7&5¢ - E R 2 4% 728, 1997 4F
225 9 [EIZh 7z o T SGML/ XML BHE 7 + —
TLDZHDE LN, BMET + — T L &4 11
(1997 fFZ 2 ) Bt L C X F L7z, Z o3
ZIEIIE TSN FE LA, SGML/XML
PHEWICEE L L 2B T 2C, WEEE
PO DT 4 —F LD ) IZH 7 EHA
BT AT APREBEESATET. g
REZORGETH DI, Hak, 77— &
TAERLEROB LT —<, Py 7 %
AT, BIE, TR, FHHRE L2 %2479 b
DTHY 3. MEEEDOE 1 (SGML/XML
WHET 4 —F L HHATHEI0M) 74— 7
LTI, IR GwEPRASNE L7, REE
BB ZETRIRES ho0H ) 7.
(4) oo 4%

INE THIRESHRESITETHERETHES L
TWE L72DS, REFENDO TRROILHEKRF
TH 14 Mo ERIfTbE L. &
BEOVLWETERETH - /27O R R H
BRI LIBHLETOEIFDY F LA, H
BHE EHMAKFONELE, FEROZE
LD, BOBEITHETTAHIENTEFL
2. RFZIZE o THEANTH - 72wz F
L. FI5MENERESRESNTVE
TH, e EQEEIT—FIX, HEDA T




R £k

7o %EBZVERVET,
(5) ABIERGE S
BBIREERIIBE I T ERERETITDN
ol RERE, ETRETHESINTEIL
7z, L LHEEEIX, BHRFLHBERFT
L SN R TR 2 RESL X HITRD
F L7z, SN ARBRFESHLOFHETE B
BE, AREEES, IIAHEE, sEHEO
CRNDOERTHD 3. RIEENLH %
Rl CRBIBEROEHFRBINE T, B
EFICE ERNTOTRE, £F =7
BEBWNRE LS B A DHARE &
nFEs.
(6) BFgeitsx, BAVEEIA
REEITE, A - HERFERITE, EHM
HEERT R4, CODATA #4%, BWES,
SGML/XML #%&, HFOEDVFHY Y. =
D) LBAD ATETIE, YV RITLMBD
k& pIF O - s % E0E s,
BEEETTEY 5. —7F, SGML/XML
#&1E, SGML/XML BHE 7 + — 7 & % Fif
THLDOUWETLZDT, M74+—=54D
LT R T, ZOEEE &) TH0IE4
BoOBHREEEVWZET. T2, HEFOR%
BRED LIRS THRLRIIDONTH,
FOLRKE LTHERKRAILENS ) 7.
(7) &k B#EE
REHZIIINT CTEEMRKRSES TR S
NTEXFRATLEY, BEEMDTIT) Z
EWTEF L FRITHED 5 BICESER
BEF 2 TRFETEROUWE L REREHED
VeSS &, [AA 28 HICHEATE L E L7z,
COHEBREHBIIEOVWTRALSE*ZER
BLILEPBERLZAROS L TEENTD
N, FHILWIREORE EEFERBLIURAT
DFDEAF R ENT L7, FOTORAIK
LR LY, EBEIEEDIIERITONE LA
DiE, EFREHEESOIBNIOBMT LW
ZFEL L), RBERBIOERRERBAEI
LT8R ElH LI BN T E
TOT, SHOMFAREL LTER LLEN
H0FET.
FRLFLAEHZSHREHICEREIER

Vol.16, No.3

EEETWLZER, FILVWEHERIHRES
NEEBTHALAZ LI, WIHITTHHD T
Ao TNETEIFELY, EEFEREZITT

WESNIDIFTHY ETOT, ZOEMER

EhOTREVWEVZFEL LY. £2THN

HBHBESDV R TREFZEZ D o & B4R

WHRETAZENERELEZ, UTIURT X

) B EBEBRBEOELSHE ZOEBIIHLLE

o T#ELos TWEELHEBERIEZEIZOW

T, 6 A6 HICBAESNE LA-BESTHY,

AREINTE L7
BB HHEEAEN X N -1, MEF, R

B, %k, AR, o, FE, M, BEiR,

Jil, BEHED10%TH) TTH, 2EVENE

NEEEE LTkEZ20HEL, EFEWNIZZOD

EHLHLTLIHEE KBEHHILUEE

79281k F L7z HEIORESMEORE

I TEO®EY TTA, HEFORIIOVTD

BRI HEIN T RWE, 6 46 HFETH

WEREDEHMENDH ) T, InbIE4

BEBHAESTREL TV ZE IR > T

¥,
- G RETEER (BIREBESR), B
WELZBE (FHEH)

BB T A — T A, VYRV T L, &
I, BES EET - HLE (BRRES
M)

- HP B | H1% (aHEBHESE), HY
B (REEHE)

- BBIEREES  BEE (AR EBESR), ¥
Z 7 FIHY R (RS, AT
L (TLEHH)

- WFFEER A L HEE (PIE ), HY
(B HEE)

- BAVEERS L BT - HAE (HEHEE)

- WfzEEE S BEE (FREBHEE), E
TREE (FHHE)

Cfo¥EdE SuT oy b RE - Ok
BI&E, OB EBHESE, RIIFBHE,
JEBEE, FHES, ABHE, EHE
PRI M

- B HEE BE - RKNEISE,
BF), $H4%E (FHHESE)



THHA R R RE

HWEDHHEHRFEROMWEEIIL, LBmE:
ERWTWREEHAZ EIIEDVwERD
NFET. EET TIEIA—IVIC L 24
LT L7275, SRITERICEE &Y Tk
TAHMBEWPT I L EERZTVET. bk
L7cxE5EIE, Z20—8RTHY 1.

EHICFERFEHOEEEZR S 7201211,
IZHBY HEREZLIZHLEEbNTT,
INETURICHEE, REBEOH 4 113 &E %
GHLTW2E, MRELFSERSZERL
TWEALWEEZFT, LIZEFEEDTN
TREBED Lok AT,

AHEEOREFEIE T CICRESNTEY
TTH, SBROFEL L TRITTRELD L
LT20 BEERSITENH ) T3, KEAZ
19884 4 ISR ENT LD T, 2F%I1C
G20 BEL LD ET. RESZTVDIERA
X2 B LR BDOTYE. #3720 FHE
AR, F SR LTINLLDRBEOE
—REBOHT /2012, RAEDITE - HEs
T2 EEREBEZDOHLZ L VZT L L
D). FEREREE OTAT, el A, B

Vol.16, No.3

VURITLDORMELR LA DENPEZ LR
T3, FRLOETIED Y 925, b LITO
DTHUE, BDICHEMEZFHBT ALESH
HTLLED.
BEDFEHTLWVWAVAEZLNTT. K
FRE, FF L ARERI K H AR 2 &
DEXEF L ORBE L LRI L - TR
NELZ 29 LEEBIRESZOMETD
D, tTHEETILENSHYFT. Lido
T, CORHEETZT, bokFEER LD
HEL o 72BEORBOARTRTH S &
ZEL L. £/, FREICE o THAEH)
HINETURICHGRELFHEE LD L) R
Ab, LEEEDLITT. L 2IEHEBT
DER - BHROTHCEZSIETICET A48
MHDT A4 — RNy IPEENE L) BB
MFEOBARHITONTET. ZhdDHEIF
&, BHHEXITHRE L TAZVWEEZ T
WETH, HEBIUPEBZMIIBIANT L

THTHBERNZE, FHEERT A 71
TEBEEWELLS, THETHEE
BEWWLFT,



B FREE  Vol.16, No.3

& 3

TH G & (FHRAFAT
Engineering Ethics and
the Information and Knowledge Sciences

BR #Z° BARA
Kohji ISHTHARA and Ryoji FUJIMOTO

ARI TR 7 2y v a FIVRE L TEEHEOBR &) RE0 b T RO —RH =R
oW TRHR LD L EDIC, BHRUBFNOBEHOTWRERIIOWTHRETAZ L2 HME LT
W5, LHHEICE > TEEREE Y B2 REMEIL, T2 30B 0B & KBl
BAEORBEICL o THREN TS LEEX DI ENTEL., LA > T, BHIMHERFICT
PGB T A, BRUBFONREBAMEL, TOREORELIRLT S L
WIOVEEDPLEIZ R > TLBEAY . AT, BHRIA NS ) Y THERDr — AR Y 74
BATHZLICLD, EHARAICHAOREERRY S 2 L eA TS,

This paper aims at discussing engineering ethics from the perspective of the relationship
between professional ethics and engineering ethics. Moreover, we will try to discuss the
possibility of the application of engineering ethics to the information and knowledge
sciences. Code of ethics, which plays a critical role in engineering ethics, is composed of
two parts — norms common to engineering and norms specific to each field of technology.
Therefore, if we want to apply engineering ethics to the information and knowledge
sciences, we should take steps to specify the range of the field and clarify the norms in
the field. In this paper, we will suggest norms specific to the information and knowledge
sciences by conducting a case study to clarify the ethical problems in the technology of
information filtering.
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New Approaches in Engineering Education and
Their Relation with Engineering Ethics
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Based upon the concept of “JICCHI (practice)”, this paper discusses practical engineer-
ing education. The topic becomes more and more important in engineering education.
Then, the paper shows new approaches in engineering education. They are regarded as
next generations of engineering design classes, which Japanese universities introduced to
their engineering curriculums recently. Lastly, it discusses their relation with engineering

ethics.
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EEE#z 5 2 L BERIRICES WS8R
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IZIBVIAF N, E 512, NTIVEERORE
BRI BT HARDELE 3 08577 2545+
(258 F o TV LT, THEEFIHT 5
HFrEE o7,

INLZTHPME—DERTII R WL DD, #
R LTLFHEUE L wbb L) Riih
POOFMUCHEF Y, B2 1L, BE T 7T LFE
AERTAMIHIEE JABEE 258 A S5 72 & L7206,
COTEHBEWEOHRT, KE»SHA S
[ L] BEB ICEAE PR (Engineering
Ethics) & T4#%&1FHH (Engineering Design)
Hid B M,

2 IFHEBEEEH
2.1 ISHBICHTZEHZEEH

THEHEEPMTEORE LR > TWD A
D=2k LT, HEZWBLTHIZOWVWZ &
THWTERERLIT) B TH L EDOFEDIZ
ToNs (2O, EFEHERLICHFELTHE
WHHFEET ).

THEREF L EOEREZFFOFEIZB VT
&, ARROIRIICIE U CTHENRE 2L & ¢
LUEDB D, FHHIZEFS L o EH
A RE LR L LTHIZOW M
RPHEETH > THEMIIBTHRICIL W
EV)TEDBELIBEDT, FNEHRIT AT
OIZAMOUEP LHICIIEFE NSNS T
H5.
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23, FHFEO LD REEB T, #HF
WA FMFIRO WIFHEBIC £ o TR &
n, TOHEERED, BERORIRIHETR
W, WIGRERICE DWW TS S, —J, T
ZOREMSEIZBWTIE, FHELFON
WHABHTAZLEITE LWL DD, HE
WEZRET LHE, T-FO%E%TMT 5
BRI b MR L & RS IS/ RR P 2 ¢ &
BHEZ IR,

MR EIC DOV HEZ To M) B #E
B2 HE121E, a0
ITONAEMBEN S, BIE, Bk L)
IZHMVAYRREE D AL SN A TR S HE MLk
WZBWT, ERHEEFIH ) F 2T LIZHD A
INTVE T —ATHFRH L HIRTH 5.
Lo L, Bk, $RICERINCIB s idmte %
H ) g & il 20 5 By oSt S A1 08k L
TW272012, ZOMGER & FHEEO/mA % B
FUI T OEAN 72 TEEHFEE I ER DR
2D ANDDIIZERMIZZFN ) O

BhHol-Z Ldf@dbins.
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FEEPEHIN TV EIEE LT, (3
FEWLEEEHE] OBLE L GGHE” &
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BRL7-&7 SET B0 WA, FEE, Tk
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FAYFRA )X 2T AR I N TN
Thhb.

UL, “LERZEEDOY Y A v F DK
VF 2T 81285 [Eim bt EEREORKE] L v
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EADOIRBIC L AERHFIIHRITONIZLD
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ZZHN5.7 R, GFEIRFETRRFICR
hi, $DVVoZ) EREHEOEM L V)
EEDRE o727 DF D, A ICERMOHE
PEAL e TWo 72,

B F 2T LT POHRTT A% BIX, 1873
EDOTEE (FaD THRFAR) BARLISE, #5120
HEHPITT, HROTFREEHEOHMIL,
BB HME OB, b T RZEE (BT
FERGU)NEREC YT MLAEERLN
L. Fhbb, BHWOLEHKFEREON ) F a2
I L, 2EBOFER (253E), RNWT 244D
B RBIC2EDEM TR INTED, &
FID 1AERICBW T O P ERKETH -
72DT, b=FNVTHYF 27 LhDPIEE
WHEFICLTOHNT W, —F, EEL®RIC
BEEDPLETHLLDOD, TEREHHE
DR L 2 ) DOH LFH 4F, 5L 24D
H)F 2T LIIBNTIE, HEN1E (B0
L24), BS54 (L 44F) T, HM
DI H 3EIFIFIIMEZHFICETLRTWY
HDTH5.

2ONDH ) FaTLELETHEITIE, B
REEZEEZETLLEN DD, D120 4FD
B OHMHE R P EELE O b2 ZE T T,
THRERSBIEOKRFE S, &4 DORUCE
VT B SE T TEEBROBEAN T ER L T
HrEZoONL, T, B, L¥ERAEEHH
BERAD 1 D Th 5 LESBHEIIB W TEEHM
BAER SN TWAEZ EHMEHETEXL W, D
T, HABEPICAEbLE L TERAM I ESE
HEMBRCBOWTEILERINTELDTH
D, BAEO LFREEHEMBRO - TH 5
KEDPERT H AMIZE o TOEMIITZEH
Bhoh,rd Lk,

Lo L, FEOEEETHROMEEE AL L,
EEF CLEREFHE MBI ELREE
ol ERE- TV, HEVIEHF
NAEZ KT 2BICHNGREZ /GRS D
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BEHRLTETCWLHWTE A, FlxiT,
TR 12 4F (ET) OEZREO/KRIZL S &,
OO EOHHMERIL 252 FATH HDITH L,
BRAOWZEE L 15 T A LB E 2w,
Thbb, BliRAM OB £ 5% L 7
IZoOWVWTWEWDTH A, 727201, BREDOHK
FIREERREBOLZPEIN TRV
Bl BN EEREO T — ¥ 2 EHT 5
L, RRKTFORBEVII IBAEEL LS.
FTROMEI 2 & AT L, BEE-BTHED
I HDEBIRIIFFTRE TR CHEMBEIZR S
CEDHERTES, Lo T, BAEOLE
FEEHRBFHBOERTAAMIZEoTOE
7o B EMIIFIZEERIE T3k L, FaliolE T
Y- RANY BB

B, Wb b KL D —E D RF
FERLHEIGRAR I THHEREDTINOHT,
MR EHOLRI T A RA DAL, #4%2
WIEA 7 SNTEX-Z L IFEHTE 2, fl
AL, Btk 5% L ORE (D—EDOFF) T
THEEB L LTER SN T IEHOEEME
B EREEBIN, 1 vy —rv v TE
W EZRINE 2 6NHE LB, A FaT L
CBHRIICHARTND L ) o7 &8
HiIFons., 512, ARROFELR Ny 7
Th b LEFHEEH b Z0OXIBD—D2TH 5.

2.3 TIFGEtRBE &

A=Yy TERH)F 2T LOHFITH
ARt Z XL, HBENBICERLIND AGE
B FETHLETENLTNELDD, 4
IREHD Z DL SHPESTW A, Thbb,
FEWTHDLHHIF, 3 b E—IVARERRA
LESVPEELEAL, FlA vy —EL
TIRIE S N/2FAE D REHATIC L o THERS
NAEDNRL->TL A, A=y T3
BIEEE LTEETHALOD, MED T2
%LFZTWAD,

72T, EHTHRRE DL (O—8) I8
BTXLBELED BT D & v BHEINED
ATL D, BB THERNICIT b S B
D—EEI YL > THHTLERD X 9 IE
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WO D —E % R ERLERE ICFHT S
DTHL. TDX)BHEEHFED 1 OPLE
EETTH B,
ANKFTEHRE 705 LEEREA0I
5L, THEFFRIBORRNZREZ Fi2ik
FEHTHRICTDEN) I EDHL. HEDRE
EHERBADPTAL L kEOKRFTH k=
WL > TEORFRELRLLDD, FEHTY
BRBENE L THE—BIFAET A DT T %
W ill-defined 2 DHEN LREEL HEP 4 5
RE DB 2 TERETRE I3 EAREE LT
Wh, L72i-> T, FHRIZEZONAFREIC
E LI LIEMRER B RS ER I Tn
LIENFOTITHVLRTWAS, Hlz1E,
THFEREFRH OB AICBWTEREBHTH - 72
ERTHERFIIBWTIE, HAEIIEAL
T2 LTRFDH L AT LR E
7z (B4 TN BT A S5338@m O T R &
IZoWT] RRAL, #h2%EE55LD
BB ZEE (BIAIE, 23225418 [0
ST 4| DNZEDOYFE) I E LIAA TR
& LT\ 5 (http://www.kitnet.jp/ed-seika,/
sekkei2_2005_nonoichi.html).
THFFHEF — 22 X A AEETERT
AOEHITHY, REMIZVzIE, 1) 525
N7 T BARR R IS L LiAA, 2) [
BORKE LTERNLZE / RV 7 Y
TREZENHRL, 3) MKW TOMET
ERiREET LD ETHERIT), £ 3
DDAT—Imbleh. LIzho-T, MESR
FRET) - BRREE 1IN C, F—2 =2, O
Ja=r—var)l), XEEKED, SLE
YT a vy NN, THFEEFEREEZED
THIZOL EHFEN S,
THHEFHRBETHIZORNFICITF— L4
7 — 7 B % BRI XA ERZE CEA N RE L D
DB DD, #9 TIXRVEES D E 1%
KLHGIZNE, F—LTU—23bbLAA%
D—=2TH DN, HERITLLDDOLEE
BREPFIIOSHIEIFEINLIRETH D,
Wl @, FEMECIRMED ST
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5 EIEREPLETHS.

3 KEILEHBICHITAHLUUVLELY
#H A

THHRFHEOREEZ S HIZH#EDT, Hl
VWV BEIED BHLY A AATKRE O W
COPDRFETITON TS, EHIL 2006 4£
2 B2 D &9 LR AT DV THMFA
ATo7. REITIE, ZOBEIZOWT Web
Mo OGRS BEH L 2535 /a4 5000,

BEITHENTHOE, 1) ) 4 TRKFE
? IPRO(The Interprofessional Projects Pro-
gram; http://ipro.it.edu/) BL UL >+ F —
THRKF D MDL (Multidisciplinary Design
Laboratory ; http://www.eng.rpi.edu/mdl/)
& PDI(Product Design and Innovation ;
http://www.pdi.rpi.edu/) TH 5. W RF &
bLERZEDS LATHHETFEMLTNWEL S
ETHHEXULRFETHA.

3.1 IPRO(A Y /1 IFAZ)

3.1.1 IPRO & ZMNHEH

IPRO %, 8742 2— R 2B 53D
Ll T —LFEETH)LBREE (1 FH3 B
1) Thrb., &F—LITIEARI Y —05Y5
AONIBEMROBELRRT L L VWS S
OYx7 b5 26NTHEY, FORENE
WIEHEORY (3%, XV F v —, NPO, K&
WitkR) ORISR ENTWE, F—24
WX L TUE, HEHEB L AR —DFRET
REPTONTBY, 2EEDS 4 FEDS
PR R (L% - BERER, EURR, &
B, LEE, T, BE) ICHET A 5~
15 % (AT 10 %) OFEr LR S
TWwh,

IPRO &, 1996 &£ ST - 7270 75 4
THY), TOFLHHEENE, FESUTO
AR ATV, BHEFICOT A ETH A,

b B

o BLLEMEERETAAESTF —LT
WRAEEL T 5 b FD 70y 27 b
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o N —F—TyrLERREN

o WP I 2 — T a v L RERR
RE

o KM E 22T HE

o BHOBW (E, &%, #&, WH, FHit
WEEME R &) I3t L TN Y ADHR T
HEFEATO R

o HAFOTENEIT IR EIE L [FET
571

Thbb, BEHET, v IV=THEER
T A MBI L TRAERISTLT S 58
EHIIETHI LN TS T AOEHEHWT
5.

3.1.2 IPRO THY) EWF5h3ERE
BF— LD ML FREIISARTD B, B
Z1E, 2006 EFRFHICIIE1IDL IR Y
o HSERE STz (IT BE D A & Hikk).
BEIZIEIMLBDF — VAT —EIIEEL T
EWENDL [F—LFVBFEH] T, k=47
VOREEEA ) TIVE A LTHETT AV AT
LERRETALVIHEIEZLLON, MRS
N2 AT LAPTF LERRICEHE T Ciibh
TWh &) BIRFEWEI L H 5.
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BENBE»SATETOY =7 MY
THEDE D P, BEEYREEEIT) L)
WHRDBEFICMZAT2ODERER T 77 5 —
BHY, FO—2FF— LK, b9H)—2N
A ETH A, IPRO BV TEMEVH
EHAORERIBBREEARBRT S LOER
BHEFAENTVDEHOD, 77T LDE—
ODHWIISRER Ny 7 7T v RefFEoF—
LCIEHTAI LI o TOAFIZOHEN
RBEBEELILETHY, Lo, £71
T 17 M F—LAIBEOFERD L OBNE N
BEBEBRZ VLIRS, T2, D
IR EC R VIEESRESI N TV,

3, IPRO THY BN I3
2 Z Ok (NPO, HIEHRSE4), #A,
ICHENPSIRERINZLELOTUR—FILD
HALHEB L OEESED X VNI X B
TUL A ERTREREINTV S,

3.2 MDL(L>t7—IH#KA%)

3.2.1 MDL®»Ivy¥ar&BR

MDL ® 3 v ¥ 3 ¥, BFEBEA ORI
PEEMaES T 2 PNEEAT H%E
Mz BT 5 [HRARHFEER (clinical experience) |
AT L2 THDL. T, DL IRy

F 1 IPRO THLY EWFS N5 (IT BIHE 2 k)

- Podcasting, Market Research & Multimedia Pilots for Calamos Investments LLC

- Portable and Secure Data Storage System

- Using the IIT Intranet Mediator to Support the United States Holocaust Memorial Museum

(USHMM)

- Data Management, Analysis and Predictive Modeling

- Edutainment — Designing and User-Testing E-Learning Games

- Capturing IIT Reality in Video: The Experience of Finding a Job as an IIT Grad

- Implementing & Commercializing IPRO Knowledge Management Tools: iKNOW and

iGROUPS

- Developing Team Building Games & On-Line Training Tutorials that Enhance the IPRO

Experience

- Improving Health Care Information Systems for a Community Health Network

- Information Technology Solutions for Seamless Networks (An Entrepreneurial IPRO Project)

. TravelFlash: Contextual Information Access via Wireless Devices for Travelers Abroad
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va vYEHOZDIIMDL I, 1) HEHBE %
FEH D OFEMBERKEDNE , Lard AR
Y —REICE o THEELRHEEM R OZE
TV s MITHERDFEDPHERETE, »
D2)TUT Ll POARF—FEIZE 5T
FRZRRY (1BoN72T74 77, By,
FROUWEH L R V55524 #1803 5, &
W) HMDSER TEA LA T 0 oy MR
BEREL TV,

AR —EHELOTOY 27 MZd4FH
NVOBEEZRMEEL, YuP =7 MR (f
BRI RRERICHR T 0, FFICRT T 5
LAR) SEERIRET L 21 TId R, Balk s
FTAT Vb (BorS— =) L LTREL
BT T s MBS LARTIER S .

3.2.2 MDL Oi#& ZDHEDHR

MDL & IPRO & I3FEH 12 L S P2 %
o, $4bb, RN OHEN ZEED
ke HIETHRETH A, L L, mMEIE:
ICHEEZH > TWAEITR LTS,

IPRO THRIZIEES DN TWBEDIL, %
BREZ: T — A AR L CRIEEIC NS 725 & v )
ZETHY, ZOLI BT —LmBICHIE L
CLPOBENZ (0F ), HECRONES
) ESRE SN TV, DF ), SEL
F— L TEET ARG 2 D BENEDT
077 AMIBNWTEE-ICHFBEIENTVELD
TH5b,

—7, MDL IZBWTH¥BM 2 EETH
BIEPPRLTEHINEDIFTIZE VLD
D, FRY LI (BICEEN LT TRL) 2
FAT NIRRT A ARY OEE I HE T 2
LT, 7947 N EDREERDD L HIE
DR TF—AE LTEENGH T2 E0E
I Tz (1), 20k, 7547
N SERAET ZERRE 12D DT, F— A OHERAS
w5 (BIZIE, &BFROFENF — LD K
ZREICBRD) ZEDHFAESATVS . F
bbb, PEMRD [EHREE] 255 2 588
R MDL IZHIfF SN TWw 53, 20EKET,
MDL DS L CEIFFEOWIT I A MDL
BAEDHICE—E L TRE (B LEEOR

2h NG
B A TN
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FERT) IEIB L TWwic ) Z ki, MDL O
BTV A v OF TREELER2H- T
HhEEZLND,

MDL DA% v 7 (RERZIC b o 723 8)
&, RIEEDERORETITDN TS THH
T LT, — IRl 2 v Tnsz, &
"L, FEHIZBWCEMBEIRICET 5 (FEM
WZD725) AP EELZZ LIIGES W
SO0, HECLoTRENMEIL) 232
=T = a e, NEAORENIEE
ThY, £72, VA7 5% =% VBT
LEENDPEREIND, L7z2h> 7T, MDL 71
TILIIBWTE, FOXI) LN HIZD
7, TFEICBUTABENLZEEHE 2 E55
B E NS & LB 12, MDL 2w 5 F T2
FHEL72AE% MDL 2 a ¥ 51%E #H 2
NTEEZ LN TWA,

3.3 PDI(L>t7—IRKZF)

AIEHONAEIL PDIDAIKRED 1 ATH Y,
HHETH P2 Prof. Langdon Winner O H
E T O (2006) THH LT A ¥ (0OF
) POEFIALZbDTH A,

PDI &35 BEAYIZ3%ET (Design) %, Z0i
B 6 M, EERICObELFT-HLTHE
T57075 0 (ZOBEEFLEIEE X
NBDTHERDFER VL = R1247:5) T
H5s.

OB 707 F LIZB VT,

FAEIZ 1 DOOFEME HIE T T L v,
RERIIFEOEFEIIBVW Y T %
FBATWL,

RFEEITFSITH T, MEBRMICEEL S
NFERBIZAB

T ) T7NALIHABROME % Eo T
LZETHA
BHRFEINEICA T4, REEIC
5.

-
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EWVo 2 ENHIREEIN TV, Lo
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o 5.2 O NHBERIZOWTHET, LA L, SOEMDFIENE, #D L) ¥
o RER(Thbb, BENITSOMBITTT HEF VK UDE Uiz, Thbh, M
% 3FA) % 58 U 72 R O SATTEMEA LE L L, PREERER R
TAORE LR ER L, FEI WDOF—bNEEBEBED), 1 D0ER, H
P CIEA TSIk 2720 TH b,
o 5z %iﬂ,f:%?%ﬁfﬁzbzﬁé?é[ﬁlﬁﬂéh ZFORERE LT, KDL 72 A % ER o2
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ZHT, 4
—fE, HIERREXADERO L) BAEE o T EAEMEET AT
T 5 e Multi-disciplinary 7% 5% DAE 4

Academic
Year

Enriched by Rensselaer’s 13 different

engineering programs, sub-teams
_are created to focus on
“discipline-specific problems.

1 MDL ##&[E (http://www.eng.rpi.edu/mdl/becomesponsor_schedule.cfm & 1)
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AR S, MR - FERGED
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FEIET 5. $72, FHIE STS(Science and
Technology Studies) FtH IZDWTH#ERL,
BRI 2 DDAL (Bl 21X, STS & #M T
F) RGTEETD,

PDIOEARKZI v v a YIZEERE-72
RTRE B FFORFEER RN 729 22 12H D,
Z O BEOMEE & % 2 DS, trans-disciplinary
RHeS), PANRIRES), tEUERIRET) (BT 2
X, AHBHRIZOWTEHATYS) Lo 24
WERETEIRA T A A ) F 25 LERTH 5.

COAN)F 2T LOMEE LT O, 8D
? Studio I—ATHY, LIF, I — A%
HIZHMT 5.

Studio 1

H & : multidisciplinary 7% #% 51 (O#%) % 3
9 %

P E R | HEOBR

EMEEEAE R, EM, ATk
LhitE, TTVOMEH, %4

HAWFEEE  2—- Ay va—%HlL
7o — R3EHR, ARENREEIIIE

Studio 2 (1 AN, 22070V 27 M %
FEhit)

BB BuR®, BWMLY, T¥ERFOHEME
3%ICE B
A—ATE/NE R TaY =27 b & X DB

e RE%7aY 7 b2 D%k SFETRR

A &L DI, UHETR AT M - AT

FAFEICET A5 AT NS, Project 1:

T 1 ODORMEYREREIRL, Zh% 5
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—
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L, Mz 27 v 595, 20T, ZOYkD
&z 5 NICBEREFICOWTRER1T Y .
BREEINZIE, FREIZOYERTSET L HE
R LVERET 1R FE T 4. Project 2 © #4413
4BDTF — LB L, RPIDOF ¥ VXA %3
ML7ZAZZBIZS S LB ELRETT 4.
BB, 1) NS < C, M0 BIRE S b
DTHRIFNETR 5%\, 2)RPILOF v V3 A
DEREDERZ TRIFIE S B %V, 3) 2RO
“Advanced Manufacturing Laboratory” T#4
BARE TR NIEZ L%, ZoTuyry
MR LT, SAAE, AN 4 R E R
TAHGIMA T, FraZ3AbICB T 585
DR CUALNEE), BEPED L9 ICHED
PRI OMAEE % AL H (BUE2E, ALK
), RPIO X ¥ VX A)SEHMF 1252 AHIS
(H&e - L), REETEER,

Studio 3

HAY | TR L ZOEFZICOVTESR

B8 HE  Flash, 3y ¥a—% 7= X,
7T Ay T THAL e

AREIFE BAE D RETEY, MR LEROBR,
BT AT T ORI

HERMFEE AR WA, BEth, HEH
ML YR, s & AlE

Studio 4 : HATHEE T DORET (LFEFHFHA ~
~ 1)

Studio 5 .

Studio 6 :

Studio 7 :
7=

Studio 8 .

I—HF—t s —F%F
B DA 287 N LB
T BT 2 FHEHHERR L T — 4

Capstone Design (=Z3i%ET)

3.4 FHLLEYEADEER

KETTHRAN L7728 LWL AL, wih
BIERDHEMD B ) 5124 - 7280F Tladte
L AN WEMRTEISDEET T FEIZHIC
DS ELEBRBEELXHELTWA, T4b
L, BROTHOEMICE T 2 HEIL, e
D HEFFEIR O HIFR D A TP T X 20 WY
BB TH LI EDEL, Tz, FUIE
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4 KEOH L WE A & H&RilTE R
i

AT CHREA L 728D #a & Bl B & o
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BRPE2ERTHALENHAL. LrL, Th
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L&),

ALEF N BRI (FerEm ) & “Bfgt -
BE - EB e L CEE LT - B
HEFEZERME LT, NEHOFED-DIZHRD
T RFENIIERT 5 ETRLERITHBDEE,
ERER, FOMOBES 5 AfE x5 % ¥
Wik T3 72 00BERROBRMAE, 25N, £
DA OMRREE - BLHIORED & LTeEseT
B LTW5h,

COEENPSWS NG I EIE, BIEITHEN
L72BUD LA BN TEBORER & LTI
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REHCEDLAIERBE*ERL L) ETHE
WCERE LRI L% S 2 WEE R MRk, FE
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Thbh. Lad, MHLDHIT, “i)ELVFER
WAL DO TH A LIRS v, i) I LWk
AL OTIEBZVWELTYH, BhiE-EHEZIE
FAET 5.7 B w ) i A3 5 T D
LTwW5h.

& DEM T 5 DIIBR TR, Friw
THEE O M ADEH THANTE M - B8
HOTEEHIETLDTHAD LRI, %
WMEGHHED TP EPERTHEZLHDT
P NER S wizd, 2F D, “HifirEmiE
ELTOTHGHAER DBICEE R Z L1,
S 2P ER L L D b, HEDITENIC
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— Its Historical Perspectives and Future Prospects
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Hidekazu KANEMITSU
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BOBEIZOVWTHL, T—T v RTRALNTWS, FMEREOFMHEHENOILROE
B L, BMEFRIC I AENERBOXFES T2 RODBERIIOVTEET 5.

At present, engineering ethics is introducing into engineering education in many coun-
tries in the world. In Japan just the same, engineering academic societies and professional
societies are dealing with ethics education, and engineering ethics education is in activity
at universities of science and technology. In this paper, the author will examine the ne-
cessity of engineering ethics and future engineering ethics, making a survey of historical
backgrounds of engineering ethics including the difference of each country. He will take
historical backgrounds into consideration by concentrating on the professional responsi-
bility of engineers. And at last, he shall proceed to consider future engineering ethics,
and the discussion of necessity of founding engineering ethics by philosophy of technology,
paying attention to European approach which is trying to expand engineering ethics into

ethics of technology.

F—T— ¥ BNERE, BONGE, HEHRE, P
Engineering Ethics, Ethics of Technology, Engineering Education, Philosophy of Technology
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Study on Heuristic Search in Information Retrieval
Using Bayesian Networks
NATT 2«2y NT—=U BV EMERICEH TS
ERIRROHATR

Warangkhana NGENKAEW ™'
and Shigeru NAKAYAMA "

Ichiro IIMURA "'

Ouen PINNGERN **

PTLTA TShF EXHE I B FEER il %

This paper proposes a Bayesian networks technique and a heuristic search method
for retrieving the most relevant documents, by combining the user profiles with the
document details in matching the given query words. This proposed technique helps
users to retrieve the documents in the descending order relevant to their needs, as the
users can specify their requirements through a set of query words of interests along with
heuristic information regarding the required documents. This technique stores heuristic
information in both document profiles and user profiles. Then Bayesian networks are
used to order documents in the descending order of users’ relevancy. We have completed
the experiment with 850 document records in the faculty library. Experimental results
show that there are two factors that might have some effects on the results. The first
factor is the sampling of the documents by the system itself and the second factor is the
document number relevant to the users’ needs.

Keywords: heuristic search, information retrieval, Bayesian networks

FELEERER,

1 Introduction

Information Retrieval (IR) is a collection
of organized information that the users
can access according to their needs!![2.
Identifying the relevant documents from
all documents in the database is a basic
problem of the retrieving process. Normal
retrieving systems use exact match to
retrieve the documents, by matching query
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words with a title or an author’s name. The
problem of the exact match is how to specify
the number of query words the users should
enter into the system to get the satisfactory
results. If the users input many query words,
they will get few results that may not match
the required documents. In contrast, if few
query words are used, too many results will
be retrieved from the system. Many of these
retrieved results may not be relevant to the
It is possible that the docu-
ment required by the users appears too low

users’ needs.

or too long in the list of the retrieved items.
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As a result, the users have to spend more
time, browsing through long lists of results.

Therefore, this paper presents a heuris-
tic search in retrieving relevant documents
from the document spacel®. Using heuristic
search is based on A* algorithm and Infor-
mation Retrieval A* (IRA) algorithm associ-
ated with a probability technique for retriev-
ing the relevant documents. These two algo-
rithms update the probability function along
the way as the search proceeds. Moreover,
this technique stores both document profiles
and user profiles as the heuristic information
which include certain information, such as
educational level, the field of study, and so
onl4. Then, Bayesian networks are used for
sorting the documents in descending order of

the users’ relevancy.

2 A* Algorithm for Retrieving
Documents

The A* algorithm for searching a docu-
ment space is a practical tool for solving
problems in many problem spaces which can
be represented by a graphPIPl. A* algorithm
is used to calculate the minimum cost of a
given node from a start node to a goal node
by using heuristic information related to the
cost of an unidentified solution for any node
in a graph during the search. This function
is an estimate of the arc costs from the start
node to the goal node which can be repre-
sented by the following formula:!®

f(n) = g*(n) + h*(n), (1)

where ¢*(n) is an estimated minimum arc
costs from the start node to the node n, and
h*(n) is an estimate of h(n) which is an ac-
tual arc costs from the node n to the goal
node, based on heuristic knowledge.

BES
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3 IRA Algorithm and the Heu-
ristic Function for IRA

IRA algorithm is based on A* algorithm
of information retrieval. The difference be-
tween IRA and A* is that IRA is used to
search for multiple goal nodes from a set of
nodes that represent the total of documents.

IRA algorithm uses two lists named OPEN
and CLOSE. The OPEN list is used for stor-
ing the nodes at the present state. In con-
trast, the CLOSE list stores the expanded
nodes.

According to A* Algorithm, it can be de-
fined as a heuristic function of IRA as fol-
Jows: (6]

F=btG-axe, O

where b is the number of documents which
are already evaluated. a is the number of
evaluated documents which are relevant to
the users’ needs, and G is the number of doc-
uments expected to be relevant to the users’
needs.

Therefore, ¢g*(n) represents the costs or
the number of the evaluations where the doc-
uments in the node n occur, and h*(n) rep-
resents the estimation of the number of doc-
uments need to be retrieved from the node n
until the relevant document is found (for ex-
ample G-th document). Any node that has
the minimum of f*(n) will be expanded.

4 Heuristic Function for
Searching the Document
Space

Searching documents usually involve the
query words which represent each document.
A* and IRA algorithm help the users to re-
trieve the documents by continuously up-
dating the probability of the relevant docu-

ments, and the use of heuristic information.
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The problem of searching documents in the
document space is, if there are good q query
words, the result will be 2¢9 — 1 of document
sets. With a large amount of document sets,
the users cannot define the group of query
words to get a satisfactory results. There
are the technical terms used for this algo-
rithm!(6].

The query words are terms in the node
in document space.

Lattice nodes are a group of nodes that
represent documents. And each node rep-
resents the depth or the level of sampling
evaluated as being relevant.

Lattice node sampling is the procedure
that collects samples from retrieved docu-
ments that are relevant to the users’ needs.
Lattice node sampling is the sampling with
a replacement.

When considering the link among lattice
nodes, retrieved documents may have some
similar features within the lattice nodes. If
the lattice node sampling is the node A, and
the document D has already been retrieved,
then the lattice node B is the subset of the
node A. Therefore, the document D needs
to be a member of node B, and this node is
called an actual sampling node.

Let us assume that there are 5 features
fis f2, f3, fa, and f5. If the document
D has the same features or properties like
the node with features fifof3fsfs, and it
is retrieved, then the probability value of
the nodes with features fifsfs, fif2f3f5,
Jifsfafs, and fifafsfafs (actual sampling
nodes) also need to be updated with the
probability value.

5 Bayesian Networks for Rank-
ing the Documents

The main objective of many systems which

Vol.16, No.3

search documents from the library or the
World Wide Web, is to retrieve the most rel-
evant documents. However, there is a prob-
lem with exact match searching systems.
The systems will retrieve a list of documents
without considering the order of their rele-
vancy, arrange documents alphabetically or
according to the highest frequency of query
words in the result. Therefore, these systems
cannot always fulfill the users’ requirements,
if the users do not determine their needs by
themselves. Using Bayesian networks imple-
mented from Bayes’ theorem can solve this
problem. Term weighting is calculated us-
ing heuristic information collected from the
users and added back into the system in or-
der to arrange the result of documents in rel-
evant, order.

Therefore, this paper uses the Bayesian
theory called term weighting function for
ranking the documents. According to Bayes’
theorem for information retrieval, it can
be described in the following basic network
form!™.

One or more document features to exam-
ine is f;;. The node with ¢; represents the
event that the document is relevant to the
topic t;. The node with f;; represents the
event that the feature f;; appears in the doc-
ument.

From the Fig. 1, the two probabilities need
to be specified as follows:

P(t;)

P(fi1t;)  P(f,It) P(fimIt)
Fig. 1 The relationship between topic
and features.
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e P(t;) is the probability that the docu-
ment is relevant to the topic t; called
the prior probability.

P(fix|t:) of each feature given in each
topic is the probability that the feature
appears in a document, when the rele-
vant document to the topic ¢; called the
conditional probability is given.

In order to find the probability of the doc-
uments relevant to the topic ¢; given the ex-
isted features f;; in the documents, Bayes’
rule can be used directly. Therefore, the
topology in Fig. 1 is called simple Bayesian
inference as follows:

_ P(t;)P(fir,- -

fim) = P(fa,. .. '

P(t?:‘fily“' f )

3)

However, we only need to rank the docu-
ments by the posteriors, Bayes’ rule can be
simplified as a linear decision rule as follows:

g(ti|fi17 .- '7fim) = Zl(fzk) w(flkvtl)a
k.
(4)

where I(f;;) is an indicator variable which
equals 1 or 0, only if f;x exists in the docu-
ment and if f;; does not exist in the docu-
ment, respectively.

w(fir,ti) is a coefficient to a specific fea-
ture f;x and topic t; pair, used for ranking
the documents in descending order of the
posterior probability.

Therefore g(t;| fi1,-- -, fim) can be defined
as the summary of weights of the features
which exist in the documents. This approach
is called term weighting.

6 Experiments and Considera-
tions

According to A* and IRA algorithm as
previously mentioned, the search in the doc-

ument space occurs by creating the model,

Soh 25 AN St
RS
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the use of this heuristic technique for in-
formation retrieval system, and the use of
Bayesian networks for ranking the docu-
ments.

Let us suppose that we used a database
system with 500 documents, and 400 query
words. Theoretically, if a user enters the fol-
lowing 4 query words into the information
retrieval system; Network, Communication,
Image, and Digital. The system then cre-
ates the lattice nodes for these 4 words, and
creates the relationship between each node
and its documents in the database as Fig. 2.
Consequently, with 4 query words that the
user entered, there were 215 recovered doc-
uments from 500 documents.

6.1 Determination of the goal
node

After creating the lattice nodes, the sys-
tem randomizes the lattice node sampling by
starting from the appropriate level of search-
ing according to the following criterions:

The levels of lattice nodes generated are
defined as:

Level 1: Every node that has any docu-
ment with one of the same word as the
user enters.

Level 2: Every node that has any docu-
ment with two of the same words as the
user enters.

Level 3: Every node that has any docu-
ment with three of the same words as
the user enters.

Level 4: Every node that has any docu-
ment with four of the same words as the

user enters, and so on.

The searching process starts to sample the
lattice nodes by using this equation:
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Number of Query Words
2

Level(Start) = {

(5)

Therefore, in order to limit the number of
nodes at the selection of the first node, we
identify which lattice nodes in the lower level
will be defined. The lower level nodes do
not need to be examined because they have
so little probability of being relevant to the
users’ needs.

According to this situation, the searching
started from Level 2. By using IRA algo-
rithm, the system would OPEN the nodes in
the circled area and CLOSE the upper nodes
which were in Level 1. Level 3 and Level 4
were the successor nodes which had not yet
been examined.

In order to use the original heuristic func-
tion with the Bayesian networks theory, the

new heuristic function is as follows:

Level 1

Vol.16, No.3

fr(n) =

where n is the evaluated node at the time,
Nper is the number of documents that are
sampled from the node n. Npg.; is the num-
ber of documents that are sampled and rel-
evant to the users’ needs, and Np,. is the
total documents in each node.

The criteria for choosing a node is that the
node should be in the OPEN set and has the
properties as follows:

(1) If the node is already examined and has

the f*(n) value, choose any node which
If the results
are more than 1 node, choose the left

has the minimum f*(n).

node first.
(2) If the node is already examined and has
f*(n) = oo, or if no number of relevant
documents is found, do not examine.

If the node has not been examined,

choose the left node first.

*(6)=0.48, *(7)=0.40

{5)=0.49
: [78] [23]

i 5
Level 2 ¢ Network

¢ \Communicatio
:

6
Network

...........

Level 3

Goal Node

Level 4

Fig. 2 The example of the lattice nodes, f*(n), and a goal node ([x]:

documents in a node.).

Network
Communication
¥ Digital
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Communication
Image
Digital

10
Image
Digital

Communication
Digital

Network
Digital

--------

Communication
Image
Digital

Network
Image
Digitat

[{P1]

z” is the number of
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Table 1 The updating of the probability value of the lattice node sampling and actual

sampling nodes of the node number 5.

Lattice node sampling Actual sampling
Document | Result | r/s (5) | 7/s (11) | r/s (12) | r/s (15)
N®. Rel 1/1 0/0 1/1 0/0
NG N-Rel | 1/2 0/1 1/1 0/0
N®. Rel 2/3 0/1 2/2 1/1
N§D Rel 6/17 0/3 5/7 1/1
NG® N-Rel | 6/18 0/3 5/8 1/2
NG9 N-Rel | 6/19 0/3 5/9 1/2

73RN

T

node number (5), (11), (12), and (15), respectively.

the number of the relevant documents to the users’ needs in the

[T

s”: the number

of the sampled documents in the node number (5), (11), (12), and (15),
respectively. “Rel”: Relevancy. “N-Rel”: Non-Relevancy.

The experiment was initially of the type
defined in case (3), therefore the sampling
started at the node number 5, “Network
and Communication” node. This node was
the lattice node sampling. Therefore, ac-
tual sampling nodes were the node that had
the link with the lattice node sampling (Ev-
ery node in Level 3 and Level 4 which had
the words Network and Communication, the
node number 11, 12, and 15).

The system sampled the documents in the
chosen lattice node s documents, for exam-
ple, 25% of all documents. Eventually, the
users examine if the retrieved documents sat-
isfy their needs. For example, the node num-
ber 5 had 78 documents. If we sampled 25%
of all documents, we could get 19 documents
for the users to examine as Table 1.

From Equation (2), in this case G value
was 25. In order to examine the goal node,
we consider that the approximation of the
relevant documents is greater than or equal
to the G value. For this example, the ap-

5

proximation of the node number 5 equaled
6/19 x 78 = 24.63 which was less than 25,
thus the node number 5 was not the goal
node. Also, the system needs to consider the

other nodes.

- 44 -

At first, if the node number 5 had f*(5)
= null, then the system examined this node
and evaluated the sampled documents in this
node and the others in the lower levels which
had the words Network and Communication.
Therefore, in the first iteration, the system
updated f*(5), f*(11), f*(12), and f*(15).
For example, f*(5) was updated from null
to 0.50, then 0.52, and so on. Until finally
this node had f*(5) = 0.49. As well as, the
nodes in the lower levels, and others which
are examined in the next iterations until the
goal node is found.

The probability value of every node will
be updated, followed by f*(n) function as
Equation (6). The system records f*(n) for
each node in the next examination.

Then node number 5 was deleted from
the OPEN set and the system expanded the
OPEN set to cover the successor nodes of the
node number 5 which were the node num-
bers 11 and 12. Therefore, the OPEN set
had node numbers 6, 7, 8, 9, 10, 11, and 12
Then the

node number 6 was selected in order to ex-

for the next iteration of search.

amine and update the probability value of
the documents within this node. Finally,

the system updates f*(n) along the way the
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Table 2 The sampling of the documents in each node with Precision and Recall.

Number of Number of
Node | Query words documents | Sampled X | Precision | Recall
in node documents
(25%)

1. Network 80 20 3 0.15 0.40
2. Communication 123 31 5 0.16 0.66
3. Image 98 24 0 0.00 0.00
4. Digital 150 37 5 0.13 0.66
5. Network + Communication 78 19 6 '0.30 0.80
6. Network + Image 23 6 0 0.00 0.00
7. Communication + Image 30 7 4 0.25 0.53
8. Network + Digital 65 16 4 0.57 0.53
9. Communication + Digital 74 18 6 0.31 0.80
10. [Image + Digital 90 22 4 0.17 0.53
11. | Network + Communication + Image 20 5 2 0.40 0.26
12. | Network 4+ Communication + Digital 60 15 7 0.46 0.80
13. | Network + Image + Digital 23 6 1 0.16 0.13
14. | Communication + Image + Digital 25 6 2 0.33 0.26
15. | Network 4+ Communication + Image + Digital 12 3 2 0.66 0.26

X: The number of relevant documents that are retrieved.

search is proceeded. The node with the min-
imum f*(n) is found as a goal node. The
system then examined the nodes until the
node number 12 was found as a goal node,
as shown in Fig. 2. This node has 29 docu-
ments relevant to the users’ needs which is
higher than G.

Finally, every document in the node 12
which had these 3 query words; Network,
Communication and Digital was shown to
the users (by using Bayesian networks).
Thus, these 3 query words were the appro-
priate words for this searching procedure.

This algorithm is terminated when the
goal node is found or the relevant documents
have been retrieved.

Before the system processes the Bayesian
networks procedure, it will use some heuris-
tic information from the users such as the
user profiles which also include: educational
level, the field of study, familiarity with the
area of inquiry, language capabilities, jour-
nal subscriptions, reading habits, and spe-
cific preferences. The user profiles will be
compared with the details of documents. For
example, if one user graduated from Com-

puter Science and the candidate documents
also match the query words which this user
already entered. In contrast, the subject of
the candidate documents did not match with
“Computer Science”, therefore those docu-
ments will be deleted from the candidate
documents list. The user profiles informa-
tion will help the system of which some doc-
uments that do not match the users’ infor-
mation have been rejected.

6.2 Experimental Results

Table 2 shows the sampling of the docu-
ments in each node in the lattice nodes and
includes Precision, and Recall for each node.

According to Table 2, the node number 12
had the appropriate set of query words for
retrieving. This node had Precision = 0.46
and Recall = 0.80 as later mentioned. This
experiment used a heuristic search, which fo-
cuses on retrieving the most relevant docu-
ments to the users’ needs. Therefore, Recall
must be considered. The node number 5, 9,
and 12 that had the highest Recall, must be

- 45 -
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firstly considered. If these 3 nodes have the
equal value of Recall, then we consider the
node which has the highest Precision. Thus,
the node number 12 was chosen as a goal
node.

After the node number 12 had been con-
sidered to be the goal node, the documents
in this node will be ranked by Bayesian
networks using linear decision rule [Equa-
tion (4)]. The document ranking process can
be separated in 2 types:

(1) Ranking by fields in the document de-
tails such as author, title, publisher,
subject, edition, etc. Therefore, the fea-
tures are f1, ..., fs, [ is 0 or 1 and w is

the order of document features that the

users want to rank. This calculation can
be used if the users enter the document
details.

Ranking by query words that the users

enter. This weighting process can be

used with keywords, synonyms, or ab-

The first word that the

users enter receives the highest weight,

breviations.

and the weight will decrease in descend-
ing order.

The system calculates each document
weight, for example, in the case of calculat-
ing from the users’ entered four query words
as shown in Table 3.

Vol.16, No.3
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Fig. 3 The list of the relevant docu-
ments and their total scores, as a final
result.

g(NSLI 1 fa)
=@Ax1)+Bx1)+(2x1)+(1x0)
—9,

9N 1o fa)
=@Ax1)+@Bx0)+2x1)+(1x1)

=T.
If N ](3130 had a higher total weight than
N (DQO)C, then N l()lgc was ranked above Ngo)c.

The example of the final result is shown in
Fig. 3.

6.3 The Effectiveness of the In-
formation Retrieval System

The heuristic search has a goal to re-
trieve the most relevant documents to the

(2)

Table 3 The description of the term weight calculation of Nggc compared with Ny ..

Npae N e
No. Word Weight | S(1) | I(1) | S(2) | I(2)
1 Network 4 Yes 1 Yes 1
2 Communication 3 Yes 1 No 0
3 Image 2 Yes 1 Yes 1
4 Digital 1 No 0 Yes 1
S(1), S(2): Status of Nggc and N(DQ(ZC, respectively. I(1), I(2): Indicator

()

variable from equation (4) of Ny,
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and N (D20)C, respectively.
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Table 4 Details of 20 sets of query words used to measure.

Types | Number of query words | Number of groups of query
1 3 words 6 groups
2 4 words 6 groups
3 5 words 4 groups
4 6 words 2 groups
5 7 words 2 groups

users’ needs and skips non-relevant docu-
ments. When this system retrieves the doc-
uments from the database, the next step is
to evaluate whether the retrieved documents
are correct and relevant to the users’ needs.
There are many methods to measure the
effective of the IR system. However, there
are the two most popular methods, that are
Precision and Recalll®l.
Precision(P) is the ratio of the number
Ny¢; of the retrieved documents that are
relevant and the number Ny, of the re-

trieved documents.
— N'I‘El (7)
Ntotal

Recall(R) is the ratio of the number N,.; of
relevant documents that are retrieved and

P

the number N, ;s; of the relevant docu-
ments in the database.

Nrel
Newist . (8)

Precision measures the ability of the sys-

R=

tem to reject non-relevant documents to get
the most precision in the retrieving method.
In contrast, Recall measures the ability of
the system to retrieve the relevant docu-
ments from the database. It cannot be con-
cluded that the system should have one value
It depends on the
users’ requirements. For example, if one user

higher than another.

is interested in a high Precision value, the
user should enter many query words in or-
der to get a shorter list of documents, but
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there is a high possibility to be relevant to
one’s need. On the other hand, if the user
is interested in a high Recall value, then the
user should enter few query words. We can
combine Precision and Recall into only one
number called E-Measure as:[¥!
Ezl_bQPRJrPR’ (9)
b?P+ R
where P is Precision and R is Recall, while
b is the measurement of relative importance
of P or R. For Example, b = 0.5 means
that the user is twice as much interested in
Precision than Recall.

In order to compare the efficiency of the
new system with AND system and OR sys-
tem, we considered two types of the following
evaluations:

(1) The comparison of average values of
Precision, Recall, and E-Measure calcu-
lated from each document on the list of
the result in 20 groups of query words
entered to three systems as shown in Ta-
ble 4 and Fig. 4.

(2) The comparison of the influence of in-

creasing query words from 3 to 7 words

gives to Precision (a), Recall (b), and

E-Measure (c) in three systems as shown

in Fig. 5.

The better systems will have a lower value
of E-Measure. At the same time, both Pre-
cision and Recall need to be higher than the
others for the better systems.



W 2

O Precision & Recal B E-Measure

Efficiency of the Information Retrieval System

New System AND System OR System

Type of the Information Retrieval System

Fig. 4 The average values of Preci-
sion, Recall, and E-Measure compared
in three systems, in case of 3 to 7 query
words are entered, and b = 0.5.

7 Conclusion

Algorithms A* and IRA are applied in
searching documents in the document space.
These algorithms are able to find the node
which has the appropriate set of query words
linked to the real documents. Therefore, the
goal node which is expected to have rele-
vant documents is found. The users get the
relevant documents result list from ranking
procedure by using linear decision rule from
Bayesian networks. The other procedure,
that some heuristic information is used in
the given retrieval system, is the user pro-
files.

Moreover, during searching goal node of
the system, the users help the system judge
the sampling documents whether they are
relevant to their needs. Then the system
uses this information from the users in up-
dating the probability of each document in
the lattice nodes and the actual sampling
nodes. We find that there are two main fac-
tors that have some effects on the ability to
find a good result, namely, the sampling, and
the given number of documents expected to
be relevant from the users.
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F O New System @ AND System H OR System

Number of query words

(a) Precision.

[0 New System B AND System M OR System

Number of query words

(b)

Recall.

—

[ New System B AND System IR OR Sy:

Number of query words

(¢) E-Measure.

Fig. 5 Influence of the number of
query words gives to Precision (a), Re-
call (b), and E-Measure (c) in three sys-
tems.
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Integration of Gene Expression Profiles

into the Visualized Data Management System
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Katsuhiko MINETA Kazuho IKEO
Yuzuru TANAKA and Takashi GOJOBORI
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EFRED L IO TWE DLV FREBRIICAFT AR ZREL TS, L
L&ﬁ%,?—7@ﬁmuww,?~7®mbmw%ﬁ%&8®%mmﬁwf,:niﬁw
AR Ze G L e dr o 287 R A E LTS, AT, T0X) REITLT
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EFRBIEREZHVFRCELTERT 5.

Ak A

An explosive increase of the gene expression data provides us a chance to analyze fun-
damental biological phenomena such as how the genes are being used in the organisms.
As the data increases, however, we faced new problems how we deal with and analyze
an enormously large amount of data. Moreover, the gene expression data includes infor-
mation of the time, location and network of the genes that cannot be managed easily.
Thus, the establishment of a novel management system for the gene expression data is
one of the most essential tasks in the biological data analyses. Here, we introduce our
visualizing platform of higher-dimensional biological data for the management of the gene

expression data.
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Gene Expression, Visualization, Network, Database
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End User Education at UBE Industries, Ltd,
— Information Retrieval Adviser System and
Support of User Education of Electronic Journal
for Laboratory Members —
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Kazuhiko OKAMOTO and Masanobu DEGUCHI
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This article describes how successfully Corporate Research & Development of Ube
Industries, Ltd. had tackled to construct an information retrieval system for end users,
and briefs the “Information Retrieval Adviser System” being emerged from the IR system
construction. It is based on the policy that research or information retrieval should be
done by researchers or scholars themselves who actually engaged in R&D, invention and so
on. The company continues to introduce end user oriented information retrieval systems
and necessary end user education or orientation. In detail each research department
selects “information retrieval advisers” for the purpose of making the end user education
more effectively, and raising the effects. Those advisers not only do their own studies but
also instruct or advise for other researchers on how to effectively conduct information
retrieval. In addition to this adviser system, the author also describes the support of
user education of electronic journal (ScienceDirect) for laboratory members.
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Toxicity Information and Its QSAR Prediction of
Chemical Substances
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Kazutoshi TANABE Norihito OHMORI Shuichiro ONO
Takatoshi MATSUMOTO Umpei NAGASHIMA
Hiroyuki UESAKA and Takahiro SUZUKI
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Recently, it is globally necessary to collect data on toxicities of numerous chemical
substances available in market. But safety tests using animals take huge cost and period,
and it is impossible to get toxicity data on all unascertained chemical substances by
animal test. Also there are many problems in existing databases which collect toxicity
data on chemical substances. As a screening method for animal tests, a toxicity prediction
on a basis of quantitative structure-activity relationship (QSAR) is meaningful. Several
toxicity prediction systems with QSAR have been developed, but the performances of
most existing systems are highly questionable. In order to develop a toxicity prediction
system for numerous chemical substances showing a higher performance than those of
existing systems, we are applying a neural network technique. Several problems on
toxicity information and its QSAR prediction of chemical substances are discussed.
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CCRIS  SO0OHME Ay o hitps//tometnimnihgov/
RIS S00MME %) W hitp//toxnetnlmnihgov/
'RTECS  T0000ME &9 W htpy//toxnetnlmnibgov/
"OPDB  1300fBiE &L AW http://potencyberkeley.edu/cpdbhtml
GAP | GooMBLL &Y AW httpy//wwwepagov/gap-db/
ARC | so0MBE &L KA https//monografsiarctr/
NCI T -3—7,000'T'§€U\_|: — —5)0 h ] http://cactus.nci.ni};.gov/
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IARC Carcinogenic to humans
oA Probably carcinogenic to humans
o Possibly carcinogenic to humans
T Not classifiable as a human carcinogen
Ty Probably not carcinogenic to humans
EU 1 Known as a human carcinogen
o Should be regarded as if a human carcinogen
Ty Possibly carcinogenic to humans
EPA A Carcinogenic to humans confirmedly
B Probably carcinogenic to humans
B2 Carcinogenic to animals, but unknown to humans
o Possibly carcinogenic to humans
o Not classifiable as a human carcinogen
B Not carcinogenic to humans confirmedly
NTP A Known as a human carcinogen
B Reasonably anticipated as a human carcinogen
ACGIH Al Carcinogenic to humans confirmedly
A2 Carcinogenic to humans suspectedly
A3 Carcinogenic to animals, but unknown to humans
CTAd T Not classifiable as a human carcinogen
A Not suspected as a human carcinogen
HAEEBETFR 1 Carcinogenic to humans
oA Probably carcinogenic to humans
9B Possibly carcinogenic to humans
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TWAAILFEYE OFR TR HEASHBE L Cw
5D 1GRETH D, TR D 99%IEHH
YDA L F ERADOEBICHELEL TV,

5 3 DRIESIIEWE OMEFETH 5.
EDT—5 R— A TH{LEWE DK, T
., CASHZEDLFREROKBRBES TR TH
. Lo, tFWE ozt xbo CE
HTH), 77— I R=2IBHENTWDEE
MTOINERET L LiZ—BICHETD
. CAS HFF MY E = BB ARE I BT
ELH/GTHIEY, BEEDILEWLEIZONT
CASHEFTEZMRE Z LIRS T\, fb2z
WEDOREE % IR ES AL E &
TE20, BENREREND L7 — v ~—
AT E L HERL L CANT A HLE
B DR R,

- 67 -

Vol.16, No.3

4 LZMEOEHEOFAE
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BICHEE S % SAR OFETH H. SAR OF
2 J71% 1868 412 Crum-Brown & Fraser 2%t
SEWE O P 2 LR OB S RE L
72T EICIAE D, 20 HAROWMD D HERE m
S S ) PR & IR DLW E DR IS
B X CTHT 0I5 RE L.
%2 EEWIC T % €= EG T
HBH (Quantitative Structure-Activity Rela-
tionship, QSAR) X 1964 £ Hansch & Fu-
jital J OF Free & Wilsonl O IZoE Y,
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L7z, QSAR IC X B EEIEMS T OREN,
@D RNTy FFIFAL IOV TIEEL L DE
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LB T ERAWCEET -5 LolEX T E
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5. QSAR D EXLFWEOHEEOTH
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Structure-Toxicity Relationship, QSTR) &
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FEN TV I35
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INSORBFEFEMT— 5 L OB % FET
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HFEH Y, INSOFEIEMS L VIT
HAasbETHWONS.
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MR Y EEORT KT
WAL R
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4.2.1 TOPKAT

TOPKAT (Toxicity Prediction by Kom-
puter Assisted Technology)!'?-22i% >k
Health Designs Inc. @ Enslein 52 & - TR
HEINTLEEOEREDFH AT LTH A,
H[JF 53T (Hansch-Fujita 2) %0 515047k
TSN, BREEME, B, #
M, ASMESEOFHEITH) LT
b, VAT AIEENENDOFEMT—F N—
AL BERRRTOLyY "OHEESR TV,

B L1 & LTI E &SR o
iz, BFWRLRT& L CIRBETHEE, FRE
W, ZV—TEREEE, ARomRE bR
UY ANV LTS Eak ®
WRER T LT3 s v RIS v &
5. N6 DA TIE TOPMOSII 71 7 5
L2 & D ALEY ORE % SMILES(Simplified
Molecular Input Linear Entry System) TA
ANTHI L) HEIWICER SN D,

TOPKAT (2 & 2387 D F RGO
T, FH7051bEW % F v 7-BIMDY99.6%,
cross-validation (2 X 2 FHIZEAT98.2% & v 9
BWHEFAR I TWE, Lo, kEO
National Institute of Environmental Health
Sciences(NIEHS) DFE 77 & M #l7 X b Dk
RTIE TOPKAT O FHEINHHIL 58% T -
720 FHIBGESZ DL ) 1L o 2R AIX
AHTH 555, TOPKAT OFHllEF IO
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BIZHW S N7-ALE&W 2 NIEHS O 5 A ML,
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4.2.2 CASE

CASE(Computer Automated Structure
Evaluation)[?327113 2K [F] Case Western Re-
serve K¥® Klopman |2 & o THRE S
AT LTHAB. CASEIZBWTIE, 1LaWo
B DR e R3S T 0EE L it o
TEIZT Y-S IL ) HEIWICT bR,
FEICHET 2 MBI BEOHAETOIESICT
AETVHREREINS,

fERLE 713 log P R0 TS REZE LT
DYIMEHEFAMEOMIL, LB DTS A M
WHtH S B B RS O A TIZER S
HEORIIIER LI E B B DT, N1 XFEt
o O CHRMEICH ST A sl 1 % 325
T5. LTI, CASE% S5 ICRRBESET,
R DB L E 8T 5 Multi-CASE (Mul-
tiple Computer Automated Structure Eval-
uation) b PR E N TV 5.

KE NIEHS OFH  HFHT A b OfE 5
T, CASE OF#AIHEIL 49%THh - 7-.
T DFRIEA D IZH N 2 FlR T ok &,
HRBEOFERF5 5 DEFNIZ X 5 chance
correlation(fBSRDAHEE) DAL EZ SN 5.

4.2.3 REPAD
REPADNZ £ 4 1) 7 Instituto Speriore
di Sanita @ Benigni 12X ) B S NL-RH v
HOXEENTFHETH L. ZOHETIHL
EVOBE TN ICHED M B HELEE Ke & 5
7 PRERAEE SA DE % H v THE 24T
9. Ke O¥MEAT3.0 & ) REWLEWIIRY
DL, AINEVAE AR AR
EHIET D, F7z2, SA YT L& ToOMHEE
DALEDFET HEFHHETEX B DTIEL
WS, BREEOF— 5 L OMEPLRS v
WHEOIREL L TR L Tw5. REPAD @
FHIBAE IC 2 Tid NIEHS O T80 3%
57%TH ), TOPKAT & RfETH - 7-.
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4.2.4 COMPACT

COMPACT(Computer-Optimized Molec-
ular Comparative Analysis of Chemical Tox-
icity) 3913 Lewis 512 & W B S iz F AT >
BFRETH S, ZOFETE, (LFEWEIC X
BRI EEEIIBWTT b7 0L P450-1 S E
B REFEULE LT, b7 u L P450-1
DEER Ah L7y —(ERAMETH L E
ADOFBIC LD ET e T 5.

C OIS X, AR OWTIEF
BT A IRFER - Tdh 5 Area/Depth2,
BB IOV T HOMO & LUMO O
FIVE—EAE ZHW, FR50HEDOILE
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EWVIEAEH, 015 X /S VAT —, 0.15
X 0.20 O HORFIIAH EHE T 5. NIEHS
2 X BEF VMEFHE T A b Tld COMPACT
DOFRIFFRIZ54% TH Y, CASE X REPAD
CEIREETCTH 7.

4.2.5 FALS

FALS(Fuzzy Adaptive Least Squares) [31-34]
FHEOSIZL YRS NHEETFUS AT LT
Ho. ALFEWEOBBET -5 13—, +, ++, +
++D XD BEROETIRD T L% 720,
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7T — % (Bt 155, Bk 91 WE) = H
W72 R TUE, false positive A 6.1%, false
negative 75 4.9% T& 1, leave-one-out 7| T
I false positive %% 13.4%, false negative %%
8.9% &\ ) FERMAR SN T VA, HBIDFHK
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FRICHEIC R 5 L BN 57D, false negative
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4.3.1 NIEHS OART X b
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&8 NIEHS ICX 55T Y UFHT A MIBIT 2KV AT LA DHgHER (%)PB

VAT LG (BREE)

=

-y =)
%157 F  Tennant et al.l3) 61.9 783 705
'Ke (Bakale & McCreary)B7 7777 643 647 645
‘WeisburgerB81 ~ 7T T 95.0 263 615
'RASH (Jones & Easterly)9 77 75.0 471 606
'DEREK (Sanderson & Earnshaw)40 =~ 7" 80.0 381 585
'TOPKAT (Enslein et al )~~~ 77777 750 438 571
'DEREK hybrid (Sanderson & Earnshaw)29 ™~ 500 61.9  56.1
LijinskyB8] " T 61.9 478 545
'COMPACT (Lewis et al.)i80] =~~~ 777777 333 682 525
'CASE (Rosenkranz & Klopman)? "~ 471 500 487
‘Benignil?l T 471 318 385
%2772 F  SHE (Kerckaert et al.)[43! 571 706  66.7
‘R2 (Leeetal)ld4l =~~~ T T 400 733 65.0
‘Benigni et a8 T T 714 611 640
‘Rl (Leeetal)ddl "~ Tt 40.0 714 632
‘Bootmanl®l 77T T 286 684  57.7
“Temmant et al 47 77T T 571 579 577
“OncoLogic (Woo et al )81~~~ 7777777 429 579 538
Ashbylol T 429 579 538
‘Huff etal 50~ 7T T 28.6 526 462
'FALS (Moriguchi et al )8~~~ 77T 286  50.0 435
'RASH (Jones & Easterly)52 77777 42.9 389 400
"KeE (Benigni et al )87 T00.07 125 T390
'DEREK (Marchant)®3l 77777 7T 714 263 385
'COMPACT (Lewis et al )54~~~ 77777777 714 263 385
'BeO (Benigni et al )82~ 77T T 571 250 348
Purdysl T 571 250 348
Progol et al56]° 77T T T 50.0  25.0 318
'CASE (Zhang et al )67~~~ 77T 143 200 182
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D Data Engineering
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DT, FOWHIKEBET 5.

RKE - HF4

K ETI¥ Interagency Testing Commit-
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EPA O 1T PMN %47 - T\ 5% D3%* Office
of Pollution Prevention and Toxics (OPPT)
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Diction on Volcanological Community
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