KBERELR 1wk F=M
RBEA+ALFE+T=A pp. 1-16

J& P A - B $1 SO F IR B H AT 4 B 5 8 AR
S 0 #7 LASSCILE B By 451
Trend Analysis in Machine Learning Research from
SSCI Database by Document Clustering
Manipulation and Text Mining Methodology

## =" (Yin, Chi-Yen) ~#BZ R ( Yang, Jiann-Min )

(Received August 15, 2009; Revised First November 13, 2009; Revised Second November 4, 2010;
Accepted November 11, 2010)

&

BELVHEABHAXBROAERSEELR  —ARTHALRRER BZMAR
Ve ey he > RHEAIASSCIE M E b a4 B2 F &R 48 A 22 Bk » A X
FIREBAN  HRAXTEN N2 HHAE  #AREKERMW  BEHXE
HRAFEES AR UL BB ERGBAGS  HAEBRHETLES
BENE BHRBLTRANTRIOKRAES BRSO XETH AENETHE
oM REEATAABRMOBE LIRS > B —FFAMKRRTHEME -

B - XN XTHEY - A a s e
Abstract

This paper introduces the new concept for data mining manipulation. The
research utilizes a document clustering technology to gain the homogeneous
glossaries in each article at SSCI database, and forwarding toward onto the literature
cluster assay. To select the term frequency indexes which generated by the glossaries
aggregation as the parameters of the Self-Organization Map (SOM) network,
proceeding the network neuron automatic clustering function, it is to strengthen the
discovering ability through the historical tracking and gathering the results from
various research domain, and forecasting the future possible research tendency.
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TR RGER  BADHOETREL - FHKAXF ORI EETILW
AR EF X2 AR ETH AN - PHSRBFTERY > ZEoidEng
TR TREZBROAZABEFTRER > BEFXHLBEREBRE > &K
ERERENBEZIR  FEBHTBEFT L FERF - Fh > T8ERITHE
MEZAMA - XHAH-BETURARBLEN TR REBEXHEH 2R
FH o X REREE AMEAEHNE  RRENERTEEBRAL—% - @
RERABEEARELRGRE  REAZTEHPEREAANGE N XFED
(text mining) #H#ATEE M4 o X FHEMLE A T H4kE (data mining) #4758 B &
BETRE - BMREEN  BAEUXFEARLEER >V TN TE2RAE
HAHTHE - BHRHE - XHRE - oBETERMEEANE -

BATEX FHEYBART » XHIHEOBBMAL+>»ELZ > GFECERITHA
X -MBPAEFHSHEE - FHOIPNE - @AEHHE BRI HSSHE
(document clustering ) &43% 7848 Bf] - Lam, Ruiz, and Srinivasan (1999) #5 % 4% x
HEHTHERLEETRKREAOFET > TREREXH 4 &Y 5 Moens and
Dumortier (2000) RISA R BB AL F TS HFREBNEE  HEEH
HEEH BB E a5 o M Sebastiani (2002) WA RIEE » BB A
B REAXFEFTBLEsrBMREFRIEE - BB TUAH WAL S
EER S B HEBMHMERRATHREAAIEZ)BERLER £ B3 XH8
B BEFREER Bk XFHFHTHRMIEX S BEEE > L8 4K
RXH o A FRMOXHRE RS EBESR -

A~ SUERIR 3 48 B AT R

AARAME LT RMBF AR EN > & 4443 (homogeneous
glossary) #AER ~ X FHEM A F £ E % (glossary aggregation) i > ¥ B2 T
MM AP SATEL 54 0 BB ATEHRAZ -

-~ XFRY

XFHRIGHEXFTFEHBITRE > ZBEMBELKY st EH
BRERE  HUAIFEES  REREES - AHAFNREZHE
A HRAAEBMEREZ » koo F 32 (Sebastiani, 2002, 2005) -~ FiL2
( Garcia, Pikatza, Florez, & Sobrado, 2005) ~ &% (Lu, Chien, & Lee,
2002) ~ BARE T R (Kao & Poteet, 2006) $13%E 4985 ( Stumme, Hotho,
& Beremdt, 2002) % - XFHEYMTHRENIMHT > WA EIXFHENE
o XN AESNE R oA R M~ oo MR F R
FAULBRREFXFTHERR R AEZREANHLAHETILXHE
# e

XFHRYAETHNKRBEAOBEBANRFR BT AR EESE AN
Ao - MAARBANEZTREDHOEH > THIREET R 2 EE R
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SO EM XFFGBEBEAEMSG—HE ERALEAEHRZRS > Bt
XFHRYLBOHALENRE  vAREZN —BAXFHMENEL EdE
LR B S XAl AXFXHLEHEATENIELHRF
HAEIL o iTREENE SRR AXF R R A ENEE - LRAUHF
BREBTREFASZEBAFT ZABERLENMBNE PR HBREESFL
A ARE R ko T £ BN B IRA X FEYLEL EEE F=
BRAIXFEHTFZRNB TR AXFER-—THBRAUAE —FEETH
B XFHTAERBTREENREBTAHFEE > Hldo P XX F EF -
FHEE ol THXFRIFEEST - FEREF RPN ERETEENR
B oo

RATXFHEIBRNEPY —BRARESRBRA SO BB R EIH
EomFFIEE UEERFREZIER - — K0T XFHEY BB T
HoRToHmAEBKX > 25 A "%, (clustering) #2 7 %5 %
(categorization) > MFHMBERLRE » BABRTAMEE !
(—) #&

BEIBXHEASMERARRA NG BB T RZeELE
NBEEBRHBNZHENEIRAAEE  c TERAABRHEN L
BEARBANRND  BHEAHEZIHAUALBEHRTRBESN

(coupling) - HEILAKMERHFE - P HEIRBER B EHEN "#
Ay (pattern) @ BATHRAHRBAFTROERERAKTHE (k
means ) ~ /)4 R4 (minimal spanning Tree) (Moretti, 2006) -~k
BB #0 &% (k nearest neighbor, k-NN) ~ X F % E .k (Goldberg,
1989; Davis & Mitchell, 1992; Maulik & Bandyopadhyay, 2000 ) #1[% &
4%t (Heller & Ghahramani, 2005) % -

(=) »#A

TREABEEREN —SBAN T RERITANLALEEL
ERFHBHES - FBEBANTHIXBTES  BHNBNZRNG
AN NS HEEFTENESAFTALER » MBRIER ARE
REHEEaGAEAL R BEEABRNBRRLERZATRBEERER
oA ARALEBHNESAFTAER  THRETEABIREHRIL
AR Z ) BURASBELERZEHEE

FHMXFHRBOGEHRZ R o AmaR 0 LF X FHIR (text
refining ) & 403k:%41t (knowledge distillation) :

LXFHR B RAANGOIFBARFLTREFGTHAX
(intermediate form ) o

250808t 2 2R B P RA XA REH (deduce) REF B KR R0
W HEMEwEI] -
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FHRAETHGEERXHrBaGLRET o EENATESH > LV A
BT 4o 43 B 3% % & (information gain) ~ FF# & (x’-statistics) ~ &
F & 3 (mutual information ) ~ 3 4% 3% & (term strength ) & X # 48 %

(document frequency) ¥ Z B G AAF bk > A A KA H XA GME
/T (linear least squares) % 4 #E F A H MM X754 0 £ 18
TUEMHBE - TR EAIHIERE TR ey E & o et
BAiFey A E (Yang & Pedersen, 1997) -

£ % Baker@McCallum#| A £ A LB B R MM E - BRE A K
ERGOEIE BEAHE BB BB BEARKREREAT X
BEBEIMAET XA &4 #ER (Markov blanket-based feature
selection) ~ REZEM - KBFTHREH  RAEATERBELATELE
AEZH AR AR E R4 (Baker & McCallum, 1998) - Bekkerman, El-Yaniv,
Winter, and Tishby (2001 ) %275 A AR e B R E & » 3 B 03
FEEHINEXH B FRE R L FoBakeriMcCallum % £ % 2 & £ —
% - fBassiou, Kotropoulos, & Pitas (2001 ) £ E R EUHF B R L EX
i EOBR  HRABEXEREHAEI B ERAHAXAKERRFHL
XN ERORE > eHEIHLE > AR ESKTF-IDFy R pRFAREZ
gh > AN HELE > ERERREARS -

ARFUARENEEL RELRTZHUARE > AL R IvA
HILBGOE MM F ok A ABEMIEBRRGEENEIEN 2 MEEREL
B RBMANREABHEA LR Z ML ERGIRENBE %
REDBEEFE R -

X ERER

EXHIBOBAT  BRANEELEIXABINEEF 2R Y
W B XA AN FEHBLEN R LT EH A
SH R PHRAREHESERXAIERKEE Y SRS
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A8 % -4 24 SSCL & #H 2 5]

REER  PRIZFBRI VBRI £2 > gAEM#M (noise) » RMAES
AR - EARGHGRPHER B XHSBEERABENNN > ERE
RFEEBBEIFRERNFERTFRE FEHELARFOTERL  REHM
FIHAASXGTEAME  BHRAS B LM BRI BEXERY -

UXRGHBFRERE > XHBEINHER  BRBEARIMHETRZE—H
B A ARELY - REAEBRLL > XREALZBRAE > HXHHENEE
RH o MAER—HOER BEXHRTHEBERERFNIEY - Lo fX
HREERAXBREY  mASHEWEY  FEEBARTXHEARAGHN  #
BIEB XA EEARE ~ ERA0HIE - B UMM RR > Bk—
EVMHOREBEARTRE TES ) ENT LATHRBETRE THRHBR
8 ey Bt AARRAXMHHFALERS A (multiple categories )
M o

XHRHBETUERALRT » SDAXMHES  CHEHNESL  REEFR
KD T :

DD X C = {T ' F} oo, (1)

—BFDO:Dx C > {T F} #Hxhyr#aE EPC={c,cs...,cn} %k
THNES MDEARKEBBROINESL - FEEITEKX od,.¢)=T
B R XAEd, B, R o XS BET o BAEASR LM REFEM
AyBEARZER - FROSHEA TE— R, 2T 5BRwe, 28 TR
XA PBEUR Txxsh, 82 THH X4, =4 (Sebastiani,
2002, 2005) - BBl SRR ER AN HERIT AN EHAE——
BN I BB X BERTHRIE TR EZES - HEEERT
DB AX A E S RIAG] Edh o XM EAIEFATE XHd, e D THEAIEE
¢, eC o FEHHYBE—~HXMHE VLB T—EABEINZE - B TG
AAHEA c, eCHEM > HEBXH d, eDATHFBNUBES > fd, eDT
HMIEXE—BUA LB 2 REEHBN T $42% , 28 "TBRA A
"BA pBEARRLABG NI R LAL R XSRS B Z 4 0 B
O:DxC —{T F} 244X raG»BRERARNL TR Z
T — B4R ¥ B4 > TREPHEA{E 25 o sbHE A48 o7 4t o 3R 1) BT R ok 8 B A2 4R
WA AT o EHM (feature) B XAEZ K& » B MEHYE
ARFEAMETER - A OBEMEFREX S EAFTLHHEFRE
X FHMEBBE UG EN AT SRFHUEIGHERGTH 8
A ERAF g, NATHEBUAEIXF P HRZIME -

HEZIRFTRFAAFEEIAER (term frequency) - BPadd %3 & & X4
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P 4 3RIE % o TF-IDFR|#§ 3% %) X438 % (inverse document frequency) #A
# & (Satlon & Buckley, 1988) - FH XBRUAXHANEKEAHEILE - B
%5 (information entropy) HE A EMIEHARAKER DR > AENTEF
EBRAMEAE  EEXRLAHEBME  SEEHERABFUEEBEELNER
B AR MAERBINZ LT BITHBENEEBRTHESBEXE (Aas
& Eikvil, 1999) o 4 450k £ B USRI (feature sélection) & X - F 5§
REZEERABFERE > AR TXHEEME, - TEREMN, B2 TF
Fhit ) o RTHSH L= F L BITHE - XH3EEFIE (document
frequency threshold; DF ) 3t B /7 & 4 R X4 F 4544 (characteristic ) # 38,2 43
o B PR Z A A E B PR (Yang & Pedersen, 1997) -
EBEAAMRAFAFDNETERALASALBRTEETNE ARG EBLERLES
M HBRARERE BATBRZHBGERF AT M RAREA
HME > HNARKERRARSTBESCLARE X4 - BIIEB T RFE L1045
HEEBRFE—ARMER -

%34 ¥ (information gain; IG) & Quinlan# 1979532 4 » #E d R T4
ABBAEXHPEHRATHERA TN ARELAAFARN >3 (Yang &

Pedersen, 1997; Aas & Eikvil, 1999) - 4 {ci }; AT BHES AlFEE
wZ ERBAHERT XQG) &7 ¢

1G(w) = _z Ple,)log P(c,)+ p(t)g Ple, I w)log Pc, / w)+ P(w)>" Ple, 1w)log Ple, /W) -

i=l

B)
F¥ Ple, ) RBA ¢, AR T HRZME o Plw) R K £ w £DI%
BATHRZME - Plc,/w)kTEREw HRE  AX4BRc, 2HhE
i Ple, /W)l & 7§ W w R B R > B, ZRE - ikt E
FEEAKZEMBAME > BB ENPIBEZRNEHRBIUES TR - X
AHERBEEAXGEAGELSBARRGER > UENEERAA - XK
BN ARAEEFALR  THXHAIFZIHALRS RMER 45
# (clustering) » T4a "MEKX,, o TEMEX, -
(—) PR X » %% (hierarchical clustering )
R XRELMAELNBHER —ABKEHE - BAMR M 42t
& TTRBELFITET AT ARE  —HAGRBIHHE B
PRABELE A HEAGIHARGHE  BARRK S #H %
( Bassiou, Kotropoulos, & Pitas, 2001 ) -
1.E 3 X (agglomerative) #y#k & & 518 FH AR A & 18K F oy 8
& BRUZBEWABAHE  RASHYERUA—BE—2
£ o
25 B K (divisive) ek RIREAFHIH th BHR A —BE—24 -
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BIRESHBNOHE AR REAA G E IS R — B8
(=) P& E X » 8% (non-hierarchical clustering )
JEMS & X o 2F % B s k-meansiE B kX &  k-means & — 18 f§ B 4=
RANB TR EFRFARE;HEE > EFEE AL T
1LiEF Bk - kRARLLHBEHE -
QIEMEBKBENEEERBEE T -
3 E R R B HKEAS 09 IERE > 3 45 ELi% R B BIIERE R AL a9 BF

R
AEMA BRI BB BN E > EFFELSBBEA M F OB
B e 1

SAR o # e P BMAEF AT A RAEAAE 0 QUKL RS - B
ERMAFHEERHEN T BAEHRSHIZHEHS o

%N BEARE T X

— > B R AAT R
R H iEAE ASSCIE MR BAT X BRI E > ERGHFAXFTHZASH
42 % “machine learning” - JLEFTIEXAESIHE - MEEE -~ BB &% %SSCI
EFEHBE MM HRGR A BIS6F2008FEXFTHA A
“article” z 48 M AATI XBR L5548 - B HEHEX T > AR RER
X FIEE K AEQDA Miner V314754 » B ELHRBEHETERITR
2o BRESHBME (o FEE) RERBEARAEEH (o B0 HE-F
HAR) SAEBBEXRTHIAEIHZEREX » o T RIHF
&1 FHEKX
#E | MstT | BXEW/ | ART A
Casel (’fext) (Text) (Text) (Text)
Case2 | (Text) | (Text) (Text) (Text)
Case3 | (Text) | (Text) (Text) (Text)
Case4 | (Text) | (Text) (Text) (Text)
Case5 | (Text) | (Text) (Text) (Text)
(Text) | (Text) (Text) (Text)
Case554 | (Text) | (Text) (Text) (Text)

B R REFRE R

=~ BPFRETE AT
BIEERBAIT » HILE AR CRATE TR 04 - A AER
QDA Miner V3.1:#4TE7F 54 » A A X RAE R B X F » 7 F 547 & F o



8 EKEBEREEH E1twh B4

R2T 0 BHELI6NBBREXF > AT R4 LB AR FEMAE £4£5,720
8> XHE P (o and~or~as) ~ 733 (4w a-~the) ~ 4% 3

(Jo

at ~ above) ~ &3 (4o : some - specific) 3383483 & H Tk o #

WREFAEEER > Bt AR ash o 3E R S5337TER BT HAFEHR -

(=)

A2 AHEHREA

B 27 pirdes | ks | Brey | x4u
SSCI XK EFEHME 5,337 5,720 96,935 554
51 39 BB R 72

BREERREENNOHFBAR BB HUANLTRA L
B LA AESERAFERALTF-IDFEEAN B2 T2 E £
BBITER MR ESF (Yang & Pedersen, 1997) » AB %587 £47
P EFHEARTZRBEHSH  (DERALERBEEANISE
Case » ww R\ EFH ARG > REEFH - QF £ HERAFIFALES
BT70%LA EegCase > B AR o —ECase NAH R - TR EEH
71 © Q)& S TF-IDF7 ik » Mm@ 6 € Rom ik TR -

ti= (Wi, Wity oo s Wi, oo, Wi, (W | Co), ..., p (W | Cpop))

K45 UA b Z B 0 18423k A TF-IDF AA26 2 # & -
H B R PIE R TF-IDF# & 547 > & R 24 68 B 533@ 435803 »
b 22039 49.98% AT T —BRENFEER 2T -

AR ER M

553 R R o AW EENEBFHBALAR—BEXEY K2
BEHE—REER ATEBEAZRAAR  FEARAREEE > Bk
AR R A A ¥ Z A phith # (adjusted phi coefficient ) 3t & 35 & 48 11
B T ER@THEEER -

EEREHESFRBEIH »EH 4R (Baker & McCallum,
1998) » AT HE R ERHES > MK A A~ XN ELEE %
BEE LA SRBEMUIEREY N RABSEHBE o B ER
A8 B 15 BB Mo T R 3P

2B TER B2 0 EAaEERE 06531 0 B REE
ETRBAREE > FEFERKRTR > ARRTELBER KRBT
FREHEEE A FUFEERTENE > k4T -
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AHE A5

ABILITY

ACCOUNT

ACCURACY

ACCURATE

ACHIEVE

ACQUIRE

ACQUIRED

ABILITY

1

0.494

0.528

0.555

0.523

0.496

0.546

ACCOUNT

0.494

1

0.514

0.511

0.502

0.478

0.48

ACCURACY

0.528

0.514

1

0.558

0.545

0.461

0.481

ACCURATE

0.555

0.511

0.558

1

0.475

0.508

0.484

ACHIEVE

0.523

0.502

0.545

0.475

1

0.536

0.509

ACQUIRE

0.496

0.478

0.461

0.508

0.536

1

0.558

*

ARTIFICIAL

| INTELLIGENCE 4
BUILT

HYBRID

EFFICIENCY

INTEGRATION
BAA

KNOWLEDGE

DEVELOP

PROCESS

ANALYSIS
DISCRIMINANT

LINEAR

ADVANCE

TECHNICAL
NETWORK

NEURAL -
CLASSIFICATION

SUPERVISE

TEXT
SUPPORT -

VECTOR
SV

ALGORITHM
PROGRANM

R SO IR R R SO T N Y Y N Y P R R I

DECISION
SYSTEM

COMPUTER

INFORMATION

1.0

0.8

| < |
| 0.653 |

0.6

0.4

Similarity Index Adjusted PHI Coefficient (Occurrence)

LEEERER

B2

HEERBETER

AR A RIRBEEENALE
WL E R L EAX > dueconomic ~ financial - forecast ~ future ~
investigate -~ market% 3 & % -

¥4 %4 % financial economic#f &

ETERETFL A
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& B — A 8 AP R Z A R X A Aymachine learning &) &k R A8 %5 #7
ARG BMEBAMR I GHEMERZ L/ -

&4 AKEERGE

FREQUENCY|% SHOWN| % PROCESSED | % TOTAL | NB CASES | % CASES | TF - IDF

NEURAL NETWORK 389 1.2% 0.7% 0.4% 96 17.3% 296.1
'WEB/CONTEXT/DOCUMENT QUERY 687 2.1% 1.3% 0.7% 207 37.4% 293.7
LANGUAGE & LINGUISTICS 420 1.3% 0.8% 0.4% 111 20.0% 293.2
MODEL 645 2.0% 1.2% 0.7% 198 35.7% 288.2
OPTIMAL PROBLEM 1057 3.3% 1.9% 1.1% 296 53.4% 287.7
EDUCATION 386 1.2% 0.7% 0.4% 102 18.4% 283.7
ACCURACY PREDICTION 688 2,1% 1.3% 0.7% 222 40.1% 273.2
INFORMATION RETRIEVAL 651 2.0% 1.2% 0.7% 211 38.1% 2729
'WORD EXTRACT 582 1.8% 1.1% 0.6% 194 35.0% 265.2
TEXT CLASSIFICATION 432 1.3% 0.8% 0.4% 144 26.0% 252.8
HEALTHCARE/TREATMENT

IDENTIFICATION 1094 3.4% 2.0% 1.1% 328 59.2% 249
SVM 403 1.2% 0.7% 0.4% 134 24.2% 248.4
KNOWLEDGE PROCESS 567 1.8% 1.0% 0.6% 218 39.4% 229.7
RULE INDUCE 369 1.1% 0.7% 0.4% 138 24.9% 222.7
HAND 28 0.1% 0.1% 0.0% 16 2.9% 43.1
STRUCTURED 27 0.1% 0.0% 0.0% 17 3.1% 40.9
CONDUCT 25 0.1% 0.0% 0.0% 23 4.2% 34.5
FINALLY 25 0.1% 0.0% 0.0% 25 4.5% 33.6
WIDE 23 0.1% 0.0% 0.0% 20 3.6% 33.2
HANDLE 21 0.1% 0.0% 0.0% 16 2.9% 323
DEAL 21 0.1% 0.0% 0.0% 20 3.6% 30.3

12~ XBRFFRR AR BB ABNMEE 547

— ~BHEOH
#AE 4 machine learning#8 Bf SUBK 9453 1 £ 18 > AR EB B A gk 4
W ARERORSCAHREHAGART > A A BB s @R (self-
organizing map network, SOM) #47 EA}&F4n > SOMAE — & JE & B X (non
supervised) 2 V@B X - £1980F HKohonendz &} » E X Z BB EHE
E0B AWRAS M ARHELGHA M AR - £ 8 AR En
¥ > 54£ & (topology level)) #y#afb 4@ L A U4ER ey XPE5 » £ BAARE B
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A% 534 K SSCI B 2 151

ATEBANGIE o LR F A FRE AL ES ARG MRAH R
HELERBEIAGELY "8, AF &R "L, (topological
structure) BRRAWE B P > AT EL NG HLE BB TURBIANG E
AH OB BLEIEA B adusE -

AR A W R RRIE AR A KIS > KT B A 48 lsh
fetialo REL R W ABABITARIAE BT -wREEGRNE
B LRGSR THUBAR ) M A aRRAER LR R
WA R HREEACRIVE  TEBZE R4 AMARERR
AL ETREA UG CRAEABUEESHREHEE - §RNSOM
HHEMREAGHRETRIALTHE  BREAUERSHERRE A -
ROBEHAE-BHENEIZHUAN RESLREOHEH - KHEAA
BaSBAEREARFEFTHRRACHEHNIREBE > FRRENHE
B o RSHIE o

k5 @EBLBRE

Input Layer 1,075 neurons
Output Layer 10 neurons
Input Field 118 fields
Instances 554 instances
Learning rate decay Linear
Neighborhood 2

Initial Eta 0.1

Cycles 150

—~EHEe L

HETLAREBENSBBAREROR B ETXMGHENL &
LB RBEBGE XA B T RO -

&6 NEERAHEGL

BEE G | X3 EFEREEEREFIR) BEGL

HEALTHCARE/TREATMENT - \ -

1 111 | INFORMATION RETRIEVAL % ;"g‘;ﬁ 1;3‘4”“'@ AXF
WEB/CONTEXT/DOCUMENT QUERY PR
RULE INDUCE = o Azt o

2 38 | ARTIFICIAL INTELLIGENCE if‘ iﬁ‘ ATEERA
ALGOTITHM RARH

3 53 | LANGUAGE & LINGUISTICS BRETHEELR AN
FACE CAPTURE AR B
FINANCIAL ECONOMIC J—

4 77 | NEURAL NETWORK : fﬁiﬁ RARREICE
ACCURACY PREDICTION R
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HEALTHCARE/TREATMENT s
5 35 | HUMAN INTERACTION fii% ERAMREI 7 4
SYSTEM R
DECISION/INDUSTRIAL MANUFACTURE .- )
6 29 SEQUENCE JOB/SINGLE 4 & Bk i T A BEAE AR
REPRESENTATION/PHENOMENON Ty .
7 85 | BEHAVIOR iy
PSYCHOLOGY/KNOWLEDGE PROCESS ?
OPTIMAL PROBLEM
8 34 | KNOWLEDGE PROCESS A R IE L 4o 3k B T AR B
SEQUENCE JOB/SINGLE MODEL
EDUCATION
9 30 | HUMAN INTERACTION HF RAT B O BAR R
BEHAVIOR PSYCHOLOGY
ERGONOMICS/CYBERNETICS . . P
10 92 | KERNEL FUNCTION ;fégfi’ ;ﬁ*;ﬁ‘m” 2t
BEHAVIOR PSYCHOLOGY o nE

M~ B2 BHABRESE oM

H/RBXBLB19145% > BERRAEALZGUSHMAEELILE > 25 E3~E
12757 » TS ARIXBRZ R kMY > LFREARABGER AR ERBA
BRERKRRE -

JEEMBAL XA R IE R 4 A X F P HARBN200055 14 F 2K LA 4 B
RIEBT MEE LR A HBASBE TH2000~2004F FHEA A » 820054 75 & 4
Bk SFRAGUAIRESFEERAABARSGERK > 200554 %8 M A
AEH#RENR S UKEEBERMNAREICERABKR20045E A FRERL £
BRIER LN BERRBREAABEIESG A S48 B20065018 2 A8 Lot S
AEHSATHRABRAABTAIRZ ALBR EAABRKBRE S 248 E &
EOR L MARTEHiRL TLARA20054% > FRZ EHGER ) HF R
B P2ERA 19954 A R EABEHE N E20085FREHAERER A
$A KB T A2 B gAY 4245 SRR BRARIRIR20074) 0 AL REKMRL

o
o
4
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o O 00 O O O Q000 0 0 Q0 0 O
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