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Abstract

There have been quite a few cases in which pieces of knowledge that had been determined useless in certain situations
were utilized as valuable ones in other situations. For example, the glue of Post-it is a useful material because it can easily
attach and detach in many times. However, it was originally developed as an ordinary type of glue and hence it was
regarded as a failed product and as useless knowledge. Like this, “useless knowledge” is not always useless; it has
potential values. However, it is usually difficult for people to find latent real value of the “useless knowledge”. It is just
discarded and opportunities of new knowledge creation such as Post-it are eventually lost. Hence, we should recognize
and find the real value of knowledge that was regarded useless, and should create measures to fully utilize it. Conventional
researches on knowledge engineering has mainly put stress on how to create and to (re)utilize “useful” knowledge; there
have been no attempts to utilize the “useless knowledge”.

This dissertation focuses on such “useless knowledge” and creates measures to utilize it to prevent loss of opportunities
of new knowledge creation. There are two types of the “useless knowledge”. The first one is the knowledge that is once
externalized but that is unused in the final outcome. I named it UUK (UnUsed Knowledge). The other one is the
knowledge that was thought in mind but that is not externalized because of some reasons. I named it UNK (UnNecessary
Knowledge). I describe measures to efficiently collect and to utilize both of them in this dissertation. As for UUK, I
consider UUKSs generated in a document composition task. In the document composition, many text fragments that were
once written are often deleted and unused. Such deleted text fragments (DTFs) are regarded as UUKs of the document
composition task. As for UNK, I consider UNKs generated in a Brainstorming (BS) session. In BS, people often criticize
others’ ideas in their mind. However, the rule of BS prohibits them to express the criticisms. Such criticisms buried in
their mind are regarded as UNKs of the BS.

In chapters 3 to 5, I study on means to collect and to utilize DTFs. Chapter 3 explores an efficient mean of collecting
DTFs. I implemented two document composition support systems, i.e. “DTF collecting editor” and “Text ComposTer”.
DTF collecting editor is a text editor equipped with a function of collecting DTFs that are generated by operations to
delete characters such as hitting the backspace key. Text ComposTer is a document composition support system that is
equipped with a function to support from upper-stream process to lower-stream process of the document composition
process. It allows to separately collect DTFs with different granularity as R-DTFs (Rough-grained DTFs) and F-DTFs
(Fine-grained DTFs). I conducted experiments of writing documents with using these systems, and analyzed obtained
DTFs. As a result, it was revealed that Text ComposTer can more efficiently collect DTFs. In chapter4, I conducted
experiments to analyze possibilities of utilization of DTFs. As a result, it was found that DTFs can be utilized in various
phases of creating new documents, and that R-DTFs, in particular, have high possibility to be utilized in creating new
documents. Chapter 5 investigates whether R-DTFs collected by Text ComposTer are actually used in new document
creation, and, based on the experimental results, discusses design of environment to utilize the DTFs as an intellectual
resource.

In chapter 6, I study about means to collect and to utilize criticisms generated in BS. I hypothesize the outcomes of BS
can be improved if critique does not impede divergent thinking. To collect and to utilize the criticisms under this restriction,
I created "Criticism Climber," which is an electronic BS system. Users of this system are divided into two groups, i.e. a
BS group and a criticizing group. The BS group conducts a BS session as usual, while the criticizing group gives criticisms
to the ideas generated by the BS group. The criticisms are provided to the BS group after the BS session finished, and the
BS group is required to create further ideas to solve and to overcome the criticisms. I conducted user studies using
Criticism Climber and obtained valuable findings on how the criticisms are effectively used in BS.

Finally, chapter 7 concluded this dissertation. I mentioned contribution for knowledge science and described future

perspective.

Keyword: mining values from useless knowledge, knowledge reuse, document composition support system, electronic
brainstorming system
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5.3.4.2 B H NI AIEMEIC DWW T

5.3.3.6 {ilI R L7z L 918, I S e &M i/ R-DTF OEEIZER L& &,
Z DVERE I & TSCEW T O 5 MEALIZTE A Sz v (B8 S1, S2), R-DTF @
FPENATTER SN2 35 (BRE S4) LW ORRB G LT,

ZORERIZBWT, #ERE S4 OFEFIZHET5H L, HERE S4 BAIE L7 3CEIT
FIZ & > THERAXMRE LIS E VAN TITR o720, B S4 BAH &4
Wi L CHAIL 72 R-DTF 122\ Tk, fhFIXiEHAxRE LTI L) 2 &
Thsb. ZOHEHFE, Creativity Mining[77/IiZBR L TCWb EEZE 2 BND. DF D,
ZHE TIIE DT 2 SCE A ERT 255 28V TR S4 1 3AIERI 2 AN & 78
WENRWFETH 7=, L, RDTF OIFHREEZ#E 2 52 LT, WE S41%
B DH 272 L EEERT 2HAICB W CAEN R A & LGRS 2 alHErER
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R-DTF Oif MBS AT 5120 7= » COHEI 2, EHEER & IEHx%E L O
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5.4.1 TEAE&

R-DTF Z{EHT 5 KL, R-DTF OIFEREARN L ZNLUAOMERZZ HND.
ARWFSETIE, R-DTF %7% 9 % 24625, R-DTF DR EARALS OME TdH - 7278,
Hip b 5.3 BOERMERENS, R-DIF OEREOM#E= I 2 =7 ¢ LIEHATR
DHFE 2 I 2 =7 A ITFTBRRNZ 03D o72. L7z -> T, R-DTF OiEHER
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2L, AWFETIE R-DTF fEREARADREE O R-DTF 2 8D X S5 ITIEHT e
IEIZOWT, EEEBEZE LD TRy, £7-, IHHERDE W (B121F, R-DTF
ARE A S, ZOAERE IV D X 2 =7 4 DAY, ThUSNOME) 12X - T,
R-DTF OIGHOMA T IR AT e D, ZHODOREALNCT L &
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5.3 HiDOEEFE R )5, R-DTF OIFHITEE U CHBRE 13 CEAERR ORI R AR O
XoNTFELTUEATA2ZENIFEALETHSTZ. 2V, R-DTF #iEHT D%14:
ELTE, BEEZET LG THIULH T SCEERTZ TR RN BZ 2 6 b.
L7235 T, R-DTF OB, $iic e SCEERIZbHAADZ &, LBV T —
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DT =%, EHMRIHRDL T —~ EBEPRNEDOTH DL Z LN FE LWV, Fi,
ERZA I 7 ERO X IERARMRO 2 7 o BT 512472 > TOHE
RIS 22N FELNEBZOND.
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OIER CIER SND 0 E ) M ERIET DIEHERE1T-o7=. L LT, R-DTF »
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Bt GB3%) it (B4 E, HB5E) OMGEEITo T, TOME, H4
EOREERIZ KL > TR-DTF 23R IR ISTE A ATREMED =m0 Z & 2V L, FEBRIC R-DTF
MANITEHFRETH D Z L b 5 BIZBW TR T 22 LN TE. £L T, Text
ComposTer @ K 9 72, SCEERIRTRD fx it TR 2 KR RER SCEFR Y AT L%
Ao Z T, EBRICEMNEASNS RDTF 2 LV Z<EHH T ENTEH LN
IFERDLE I EMNOELNT. LN - T, CEMERE WO AETEEN#EE TAE L 54
RENZOWTIE, WETDHZE THERE VGO LERT I ENTELLEER
L. WETIEL, RNEFOTEM TR OV TORETZ1T 9.
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FI3ENLHE LS EETIE, HETIHEMA OB, NHMONERL LOTERIZD
W7z, BARBYITIE, ARRAIETEE) O x5 & SCEVERAT AR E LT, ASUER
IZBWTWo e ATFEEHINTZ S OO, FREAITITHIBR v SCER T 2 A % &
LTHZR L, ZOWETER XOTEHITECOWTORGT 21T 72,

ARETHE, ERT LW 6, REMCOWTIUETT AR X O OFE 71k
IZOWTHRETZ1T . AEMEIE, FH1E TR LIIZ, A F VT —)L RNTA
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SNz DO, FEROMRNRESR & L TALE (RE) SHrsh, REETosh
IR TGN R 23R RIEET D S o T makW ik, A S 2 mEkofl
BN AT, 7TATT7LXVOMETHLEEZOND. 22T, AFETIT
T AT T RNEEE A FRAEIRE OX G L LTREL, 207 4 7 7 AlEEE OafE
THAR SN AEMOIEES L ERIZOW TR Z1T 5 .

LI, 6.2 HilCWTIET A 7 7 AEEENERICI T 2 REHMORELTT 5. 6.3 i
IZBWTIE6.2HICBWTRE LIEAEMENET 572007 7 —F 2O\ TRt
%ﬁiGA%mﬁwfi63%féﬁbt7fm~%%%_mﬁbt REHIDIL
HELIEHANTRERET T LA VA =3IV TV AT ATHONWTIHRS. 6.5 il
Ti, 6.4 HiCHMLIZE T 7 LVA A RN—I VT AT LOFHFEERIZ- DUV TR
T 5. 6.6 HiTIE, 6.5 HIOERKERELEEEZ, 747 7AETFENCI T 2 REHOIE
FBRBEAEEE T 72 D7 AP EIZ O W TR 2 IR IS 6.THICBWTAREL L L 0 5.

6.2 7 A7 7 AIEEENRRICR T D REMDORE

AREIZBNTIE, 747 TAREEERRICBIT A REANED L SR DTH D)
IZOWTHFIZITY. TAT TREREE X, 74T 7 ZAIET 5720 0—HEO{EH)
Thd. ZOT7ATTAEEDL, MATITOsZEbHD0, £ OMEILT L
AVAR=ITBINBIRCT v A TAT 0 719 %IX LD ET D, T A—TIT
L7 AT TRAGEEEPHWLNTE . FrZ, BS ZHW=T7 A4 7 7 AlERE %
< DEERLHBEME 2 TRV MENTND. ZOBS T, E0VELDOTATT %
BIHT 272012, LLTFD 4 5O —niiF s Tuns[78].
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P TIEDTATTRAEZ LDV BN DICT L2 ENTELARENNH D.
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TATTHEIE
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XL, TAT7YET7 = —ATlE, KVEORWTIATTHART D52 ENET
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LD 22507 2 —XENEIZAT 5 AHFRICEBNT, TA T 7Iox 280 &2 R 55
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TTHIYTNVEA LNTHHAREIZT D Z EDRARMNELED D 9 XA TOEME D, %
2T, AMRICBWTE, o —fgiie BS Z5RHE IS, BT LA A b—
27 A7 2 (EBS : Electronnic Brainstorming System) [87]%#:H L7=. EBS
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ERONDZ L, ERINTETAT T2, #HTLZ LN TES.
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Climber (%, 74 7 74K « #LH 7 = — X285 5, BS ZMEHOT A 7 7 £k
i (X6.2) BLOTATTHAEIEHOTY A7 7 Em (XK6.3) &, 747 7 8GE
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6.3 TR T LT, TA T THEHEEIX BSSMENAER LT AT T7IZk LT
TATTHHFE DR AT AT OBE TH S, T AT THHEEIX, BS SNFEN
TAT T AKBEEICTER LT AT 7B LNERAY R EMICR RTINS, T4
TR T A 77 BB SNOEE, 07 A7 7 NEEAAICF R ST

75



[ EBS protatype x - X

€ G0 0150857216 Q¥
Userl: AT, LDASREDZEHDESICHSD
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< C O © 1506572116 t Q¢ i

User: R T, ENAZREOERDHBLESICRS Userl : JIUI—S 3 iR THELB<RBBIETTLEICTRLSIC -
NoO [ AZCETHTBASTEREDSHL | =3
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5 | User2 : FEFHAICIENEZ TLNIE, BEBEELETS
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LG TG IR e, il User3 : IVEEDIEL BB DAL ICISBU B BRI X TH 32, B
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6.4 TATT7HREEE
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R ENTZT AT T EBIORZOHLHNCIESNT, BS SIMENBT-7 AT 7 4Rk
THROOHEETHD. TAT7 7WEEEIL, 747 THERK - el 7 = — X THRKS
NTET AT T EZORHOMMP MR REIN, TAT THET = — XA TR SN
TATTEZDTATT TR LIcHHZRTEEDHAICERIND.

BS 20 1%, BEAMICERRINTETA T 7B IOZOHHZZ L, wikAlse
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LA 2 LN TE D, BRI, 74 F 7oK - #H7 = — X128\ T, BS
BINENT AT T HERERZER L, 747 7HEE DT A 7 7 B 2 68 85 %
ZET, EOTATTICED LD IR TON TWENZE L THbLND Z &7 <
BS ZMEIZT AT T OEMRICETSHEDLZENTED., £, TATTHEHENT
AT T E AT 2 LIk o T, BSICBIATAT T AREZDTATT
OHCH Z RIFFICIT D Z M TE D78, TAT 7HAERK - #H 7 = — X215 5 BS #
TRICEBIZTATTHET = —AIBITTL LN TE L.

6.5 EBR

6.5.1 EBE
AKWFFETlL, 6.4 Bi T L7= Criticism Climber Z fWT, 7 A4 75 74K « #f] 7
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78



# 6.1 EBREHFoOMAEDLE

Ist 2nd
Team
Theme Procedure Theme Procedure
Team1 T, Proc.2 T, Proc.1
Team?2 T, Proc.2 T, Proc.1
Team3 T, Proc.1 T, Proc.2
Team4 T, Proc.1 T, Proc.2

PR & EFRREORR AR 6.1 ITRT. #RE L LT, EEVLTRT 5 RFBED
EERRFED AARNFAE 23 4 LI ERFEDO AARNEAE 1 A OFF 24 L 28R L, #ER
Fr 6 NT o4 >5DF—2Ah (Teaml-Teamd) (27T 7=. £, £F—LDON3 N%&
BS 2in#& & LTEIZSMT L, RV D3 NET AT THHZFE & LTokHIzf L.
BARWIZIE, Teaml 23T BS S0 1345k # BS1-BSs &KL L, 7 A 7 7 fibf]
FIIHERE C1-Cs L RFLT 5. Team2 (IZHV T BS SINEFII#ERE BS4+-BSes & FKil
L, 747 7HCAFE TSR E Ci-Ce & KFLT 5. Team3 (245 T BS ZNE 1I#5R2E
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[ZOWT, £ 6.1LIRTHHAG DRI > TEREZITo /2.
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BS ZMEPERM LT A7 71k LCEMT 2%, 747 7 ARE I8 TR
RREEE L THLRNWI L& BSBMEI AT, 2, TAT THET = —XIZBW
T, TA T 7TUCEER T OLAANI TR SN RIS LIe T A 7 7Sk 2 i & 5ok
TETATTHTELIRTELBETDEICHREIToT-. &I, T4 7 7HEH
FOWRERNZIL, 74 7 7 HCHEE O LMK RSN T AT TIZH LT TE L
T2 < ORI ZAT O KO ICHBRE T T2,

Fio, £F— 20 BS BINH (#54 BS1-BSs, #5H BS4BSs, #5# BS:-BSy,
#eBRF BS100BS12) DAL, 7 A T T HCHIFE (HERE C1-Cs, #BFE Ca-Cs, #BRH Cr
Co, HERF Ci0-Ci2) OHH L ITZENZEXIHIEREE T Criticism Climber ZfiH L T%H
bole., 22T, MEREICERNT 2R EDOMEDEELFHMCRBE LT 5720
AN & DR 3Rl — ORMUC 72 5 L OB LT-. Iix T, £F—240D BS
SINBNNIT A T T HEHIFE N EBRICSIM L T D Z EidmbEenotz. 72, [FER
2, TATTHAEFIIEBS ZMEBNERIZSML TND Z EITMbERN-T. 2
iE, TATTHEHE DL EZ EO XS IITI D EBIET LD THD.

52, BSSMFITITHME 1 BLORRE 2 oK THRIC, T4 7 7THEHFICIET A
T TR - U7 = — XD THRITERE A v F B a— 2 {To72. BS ZINFE K
LClE, TATT7HET ==X BT, TATTEx+ oz Ic Lz & L)
U Tz, EOXIIC L THHERVBX 274 T 7 28 B Lehra EICEM L.
TATTHHFICH LT, EOX 2 LTI HZIT>ehnd, SLH LT 0T A5
7, HHE LKW T AT TR oTen, bIEZENEREDL S RTATT Tholen

EM LT,
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® 6.2 HHK

Number of Critical Remarks
Theme Team Subject Time periods
1~10 11~20 21~30 Total

T, Teaml C 8 7 12 27
C, 12 10 14 36

G 6 9 8 23

Team3 C; 11 16 23 50

Cq 7 9 14 30

Co 18 28 38 84

T, Team?2 C, 20 13 10 43
Cs 7 9 11 27

Cs 7 4 8 19

Team4 Cuo 14 18 19 51

Cy 10 8 9 27

Cp 12 10 7 29

6.5.2 BRI R

6.5.2.1 BLHITEE§ 2 EBHER

# 6.2 1%, BWRE LN TN ORI OBAEFT LR THD. £ 6.2 17T L DI,
BB B THEHI OBUZ B U CREHIO el AL A D e dro 7o, £z, FEBRICE
T ORI OB A RS T2, FEROFTY: (1-10 47), T (11-20 47), &8 (21-30
4y) THRSNIZHEH OB AL L2, Zh b 3 SORRIHICI T 5 HEH o A ks
FEIZ DU THRERH 22BN E A DAL 7R o 7.

HIZ, HEHIOWNFIZOWTH LIz L 24, ARSnizitilizdiad L LU T 8
DDA T IAVIHETHI N TE.

(1) TATTHREORE 72> TR &R GhENR, E I3 RN,
DO T RE)
Bl : 7=~ Ti1 O DEMMZREEZZITO ) Lo TAT 7Tk, BIRHY E
T &V HEH

(2) TAT T M BIAET DA &
B . 77—~ T1 D [Z5@ER T 5 7 ONTHIBREE S E A EELS R 507 v 7 Z
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L] EWIHITATTIZHLT, [FHA2TAE— RESTZLERRD ] L) #Htf]
B) TAT 7 DEBIREMEDZ L S & fEHH
Bl 7—~vTi0 HE)Z7 L—F 2 RERIEDL] LW T4 TF7T7IxL, [
DIZHDOERILE DT 2D & H
(4) 74 77 OEEMED RN % faHE
Bl . 7=~ T1 0 BTECREEREHRZAD] LWOITATTICRL, [£95%
ST? LWV HbH
(B) T AT T DEFHMED KA % 54
Bl 7=~ T10 EHBREERZITI) LI TATTITHL, (46 LT
L EBWET] L) HEH
6) 74T 7 ONENAREE T 5 Z & & i
Bl: 7—~T1D TEZTH K72 ZOMRICHAESED] LWH T A7 7ITxt
L, GifflfEa <7202 Lo i)
() 7AT T DEWRNRGIMNOEIRNT & ZTEH
Bl : 7 —~Ti® FEE2NEGIZTDE] EWHITATTICRL, TEWRAH] &
9 #f]
(8) 74T 7 LIXBHRD 72 K

ERE 8 oML, TA T T ONETIE < BS 2INHE TR L CORCHIZ D E A2 A
LEFEN TV, T, ARERICBWT HHEH) I2oW T b FoRr 21T 7205
722, HRHIOW SR 2T A 5 7 Tid/e < BS & I mfrE b Wiz nwH 2 &
WERD. THOOHHNT, T4 77 OdEED Rt MRV E b sz, L8
OREEIN 72K S R B DA DB NETH 5.

Flo, A VA Ea—DOfER, RTOT AT 7HHFE Ci-Cizld, FEBAREMENRZ L
TAT TR L THEH R TV T W ERIE L. Zofh, o7 4 7 7 HE
(C1-Cs, C4-Ce) X, HLHEIKIGL DT AT 7 BMLOPRFIZ L > TU T Z A Al
ERINTND LW I B ERF> TWiRhoTo, 612 Ci-Cs, Cold, 2 Ba—%
WX THBVERSNTZT AT 7R L THHEEZ LTS L5k LTl Y, b LIERE
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AN TATTH#ERLTND EDroTWNED, SEBWREIZAEE -T2 & DA
BEaidiz. 6.5.1 HiTBR~7Z L 91, AERTEIHHN EDO L 51T L e Bl
TR0, A\BTATTHERLTNDENWIFEEEZHZ TT A7 7T HHEIIEZ
TWiehrole, L LBRROABREOEREZTA T THHFIEADHZ LIS T,
FE 8 OHEH], KR BS 2N I BRI A ME S D Z E IR IS,
6522&%74%7Kﬁ#5£%ﬁ%

# 6.3, FHWRENER LT AT TBLOUET AT 7 OEERF LIZRTH
%. 3% 6.3 H1 Proc.1 DL ENWET AT T OHERLTEY, ZOMIIT A7 7%
ZLTWD. TATTHESET AT 7 EIZ O\ T Brunner-Munzel 1 & [70] % i
Li=& A, UTFOERORESEZ 157,

® Proc.l 7D T1 DFEMIZHEWT, APRICERSNTT AT T EBFITERS
TUET AT T EOMICEEZ (p<<0.01) BH-7-.

® Proc.l1 7> Te DFAFITBNT, FIICAERSINTZT AT T EHBFITER S
TEwT AT 7T HOMICHEMA (p=0.08) b o7z,

® Proc.2 72D T1 DERMFITIBNT, HiH: LB FIERSNZT A 7 7 BEORITITHE
A BT R o 7.

® Proc.2 72D Ty DRMFICEBNT, B LBPITAERSNIZT A 7 7 BEORITITH
FHAE AT R o T,

THODORERMNS, BSIZBTLTATTAEKRLY L, &ET AT T &EKT 2 8E
WIBENWZ ERHB LT, Ko T, BS ZMEFICE o THLHIICESWTHET A 77 %
BT 5280, BSIZBW T AT T 24T HEVRETHL Z LR 0hoTz.
F, TATTHE T = —RIBTDETAT TRT AT 7 YEH [ TOERONE
BN LTERER, IR TOWTNNCY TUIEDL LI R T A 7 7 RERI LTV,

(1) NI 28 - G
2) TOTATT LY BRI LT AT
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K 63 TATT/WETATT D

) Number of Ideas/Number of Improved Ideas
Procedure | Theme | Team Subject - —— - ——
Time periods in first half ‘ Time periods in second half

Proc.1 Teaml BS, 34 12
BS, 33

BS; 23 4
T Team3 BS, 27

BS; 53 20

BSy 25 15

Team?2 BS, 16 10

BS; 21 17

T, BS¢ 9 7

Team4 BSy 22 11

BSy; 42 20

BS;, 49 15

Proc.2 Team?2 BS, 21 21

BS; 24 11

T, BS¢ 17 9

Team4 BSo 27 26

BS; 44 35

BS;, 51 49

Teaml BS, 21 16

BS, 23 13

T BS; 23 14

Team3 BS, 23 10

BS; 28 11

BS, 12 10

B HLHICE EFNDBAZ]Y ANTHGRT AT T

EiR@Mo—f#lE LTix, E1ICBWT, B —T7I3& 200 T ) LD ERE
5] EWHTAT TN ESN b Il ETHEBRAE] v HEICR L T
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BB BSe DM T o7z [E20H, LD WTAHRETTHEHLARWVEIIFE > TR )
BETATTRET NS, E@o—flL LTIE, BE 1IZBWT Tdo b oA
w~w%éA@ﬁZ%méo%$eﬂ%%i5Jkmi?%??:ﬁ@émkF%%
EZEREHIR-TLE LD 2, [ZATRYICHD (EEFHE  FigOR) Mo
DD LW RIS L CHERE BS12MT o7z 1814 3% v v _X— THEDER
DEMEEICEDT, S8 SfEF v = ITERLY K D D5k & E i AT @ s
EITDORN0 ] EWIHIBET AT TR ONS. ER@O—flE LTiE, E2IC
BWCT XA ITRBELI D) EWIHITATTIGEINT T4 7 THED
AEVEDIRN ] L D HEHIT KR L THERE BSa 2T o7z TRfF 2o 7omd 7 1 v
YOENERHEND ] ENOIYET AT T RET LN,
FR@IIZHOWTIE, BSIZBIT 2 —HOMERHELBZZ L LN TE L. ko BS
ICBITDREAEBIREDOT LR DT AT TIEH DS ODOLEELT D AN H
Thehole, LT, EFR@IBWTE, EHORNEREED FRMEEZ R LT 5.
FHROFITIE, THE) Lo hmtEs, THEEZROL T LN TE ORI Lo
FIPERREHI N D FHAED Z &R TE D, - T, BS ZM#EIE, #LHmES 2SR
HZETTATTOHELITNRTWNEEZZ LN, BRELTTAT T OEDIM EIZ
SRMHEERPNS. £, FER@ICHOWTIL, #HICE ENINE AT BA L
LTWb., ElRoflTlx, A TIRRIRD) LI TATT7ITxtL, (248
ZWEBIEZ HE VDRV W RB AR I L s TIRRSATWS.
ZOBLRIX, BUHEEEOER D BS TGS Z LI LW, E- T, EEE@D XS 7%
TATTWRERESND Z &ET, 0RO BSIZHARTT AT 7T OEOM EBN#FfFSND.
A B Ea—OfER, BS ZIMENT A7 71T 2L Z BIZ Lz EOK UK
B, TATT DEREBRT AT 7 ONFICHBEZRIEFLTWD Z ERbnoTe. filx
(X, BRE BSs 17 A 7 7 ICHT DA BIC Le & &, BROWRPURA K T,
X0 BERIZIE BS IZB W THEHIEZEESLE LV W T = VR CTT A T T %
AL TWDIZHED LT, TO7 A 7 TIZHHD TG STV D 2 L2y U
R LT, £, #ERE BS3iX, 7 A 7 TN 4 0 L ogERE 1T TD
BOTATT LIERTET, IOICERLETATT7TONESL, & THREICRHT %

85



FGmTohote. —J, #BE BSs 1%, iz HIC L &, RE BSs LML L H 7%
BHLE DT DB LT b 00, 2RV X 5 E%5L LT, oz X
DHIRS R L T e, TORER, BN ORI CTT AT 7 AN Z &
72 S FEBBNC T A T T AR E{T > Tz,
TATTICEELZ2WH (6521 HOA7 Y 8) 1220 TIE, BS&MEDE
BT AT T RBOBIISLTIZ RN E T, —J5, BS 2#FE DN, BS; k<
AN, TAT T ORRIZEATHHHNT A T T RBOX SNTFITRD LT TV,

6.6 7T AT TAIGEEICBITAREANDOIEHARE
EELIZ W) T

6.6.1 HLHDIERAY v b - T AU » |

6.5 HiDFEBRL Y, REME L TOIHEZNEL, EHTHZLEBEZITZLE, A
Uy T AV y MPFETHZENHAL. £7, AU v M LTS, #0H20E
RLIESGAE, TATTOEOMEEXDZ LN TED. 6.5.2.2 BIOFEBRERND, it
MR LTSET AT TN 3OANTIVIIHETHZENTE, T0HH, 2%&H
EB3FBHDOAT AV OUET AT TIZONTIL, kD BS TXELZ LN LW
AFTTTHDHZ ENDnoT-.

—7, fLHEIEH LI25a, WET AT T ORPEF O BS TERESNDGTAT T
BED DN ENSIT ATy "RBDLZENHA L. 2O XS FENE U8
HELT, 2205 EEZEZOND. 1 DHIX, #LHE AL XD BS S0 OB
BB KRED ST EEZLND. FlZIE, YE BSsiL, 747 7 WET = —X
THEpZ R b &, 74 7712 U THEHIDM 5. ST D 2 DWW TR HRHTE
R L TW e, MOWERE D206 TRk 2R > Tk, ZoHz2iEHd
HIZY -5, 747 7EEITH BS ZNE OIRPUE A B3 DA DA MEET
bHEEZLND.

220BI, TATTHET=—XIBTHT7 A7 74K (&) L@%O BS Ik
FLTATTAERTHE, BEOE—RRRERDLE VWS ZEnBEILND. WBHO BS
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LBIFDHT AT T ARITA REAELQONCAETE DKL, TATTHET = —

BT AT T AL, HRHRT AT T ER &&E) 217020 0flF & LT
FEL TV, ZhuL, —HOMHEAE0]E LTI ZENTE D, 20D,
BS &%, AHIEIC B @O EEE— R REEROESZE— R~ v &%
2L ERRNETHST-EBZOND. LERST, TATTHET =—RXIZBITD
TATTHERENED LD EEZHRD.
6.6.2 FEmM & L CORMITIFHEIR L 2V H 5D

Db, 2V FBELOT AV v hEFBE LTI 2T, REME L TOHHOIERHD
MEMIZOWTERT S, R X 51g, #RHZERT 2128720 iEko BS TidfE
HIENTERWVEEOT AT THERIND Z L PR TE 2. fEk, AL
Lwﬁ%:%wfuy%ﬁ%@%@7:~xeﬂﬁ%@%@7:~f%@@AH[]
HEHIEBIZBNTIE IS KREDTA T 7 2T 2 ek b, BIZET /K
FHINGR 7 = —XZEROHND T EN—ETH-T-. LIL7eRnD, é\lﬁl@ﬁﬁ% Iz
EoT, TAT 7 OEITKT D50 (L) BT Fn~T A 7T 2B RS EL 2
EMMTEDAREMENH D Z Loz, ZiuZ, Boden 28 589 % P-Creativity[71]
DRI B, ZRUCHED BT, 1ERIL BS O — WISl S A0 THEH & v 9
FEL AR MR LT e, AU, B e mERAlE OBLE DB 2 TIERIC D
STEWRWNWZ ETHD. Len-T, REmE L TOHHNITINELS LOEHT 5122
LEBLIMER THDLEERD.
6.6.3 {IE ARE DBED 1D Dia#

HRENT AR E 72D L WO RO L &, T4 T TARERB OBICHEHE X 0 H5h
(TGS 2720 D BARB REGEHI DWW TRAZ1T 5. £77, 6.6.1 Hi Tl ~7= XK 51,
PLENC R 2 DB AL BN T 5 HTEEZB X 0B DS, £, R/ T~ 7
Eo1L, BBE—FOUIV B ZAL—XIBITT DI LN TELHIELB X HULE

KD,

D 2O0%FERHIE T 2 ENTELHIELE LTUL, 7A T TUERE T EZITOH
SEBEANTLIHENBZOND. AETIE, BS 2MMBEBREHEOT AT 7 AR E M
NS T A T T WEOW F 2 H > TW=l, T4 T 7T kEOKRE % BS 2% T
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LR TAT T HHETERVE =FIATOEDHZ LICFH- T, Lit 2 >0 EE%[F
RRCi7= 9 2 N TE D, oF VD, BS ITBITDHEEME, 747 7ITxid 2408,
HEENZ S S SRANDEA T A 77 O &\ ) BT — FIC Lo TREI 2B
DoTFHZEIZRY, BS ZMFITAZR D Z &ML, SHICEZE-FLY]Y
B2 5 MENEN, 070, 6.6.1 HiOT AV v NEME LI AREMOEHRE S
METZXDHHDLEEDND.

6.7 B0V IZ

KRETIE, 747 7AEEEINCIB T 2 RNEIOWTOIE - & H T IEORGET 21T
oz, BRMIZIE, BS THERINTET A 77k 2808 &2 R8s L TINEEL,
WEE LTERLHDR T A 77 otk L UTIERTRED E 9 D ORGEEIT o T2, T ORESE,
AUy b TRAUy MIbDZHOD, HREIIT A 77 OUEICE N HEET 22 L %
MR Lo, £, BT AV v FEHET L, REME L TOHHOE AR O
DD DIREHZI OV TR 21T o7, IRETIE, AFRIZOVTOE LD ELHKD
PR - BRIZOWTIRR A,
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BTE Gim

T1HBXDE LD

ARFm %, HERANEISEOMEE CAR SN D FFE A O 5 b, BRI RS

(ZHRET DA 2 R L, IEAAGE T Z 2B L, Wolt IR L
e b DDA LW S - ma e (RHE) &, BRHEESN D E TH R ARE &
Wr S av7- gkl i OREEEN) D 2 D OFERE S 2 FEkr IR 2 4 TTIESIEB &
OER T EZ R Lz, AUECTH Ok 2 LU RIS T,

%1 E T, [EROMFRICET 2HMEICR T 25 B2 LT, 33 2 mmakk i
DIFEZFER L, A0 B LRSI OW TR, 8 2 BT, HEAlE,
HIRRIE FH, kT B OBLE NS, ABFRICEBE T 2P AL L, ARBFEOLE ST
20 PRI LTz,

3 ENOH b ERWTE, T 2MEET A O 5 HORHMIZONT, ML
2 FRAETE B & SCEERAT A IR Z R Y, IUEHER T ONEH FIEDORF 217 -
oo £, B 3 mTiE, XEMFREE TR SN CER A (DTF: Deleted Text
Fragment) # %% &2 RHME LT, DIF WEMKEZ /AT IHITFA DT 4 4

(DTF =T ¢ #) ZiEE L. DTFNETT « ZIZEHT i EBRORE RO
DTF WWEFENRFONESEEEMHRLZP O L, TOEMEHZ T X< Text
ComposTer ##7-7¢ DTF WETERE L THRELE. ZL T, EBROME, Text
Composter |ZYEMEREEM M7= L TW\WD Z & 2R L, Text ComposTer 73 DTF
INEFEL LTAHTH D Effamft Tz, 8 3 mIZBWT, LEL WO H#EN SO
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HIBFECTAEBRSIND AN, WEFEDOA X7 2— AL > TEORMEEE X,
WY A BT 2= ARGHT L > TRHMORETE L LTERLTWD LW ) mid
PfEbT. ZOMRE, M F~ORMTHLLEEZD.

% 4 F T, DTF OJEFH & OAVEZ R & 2323 <<, Text ComposTer ZfifH L7z
DTF DOULEE FEFR I K OUEE SR TN S 4172 DTF O Rl 525k A #EE OB 1 %F
L TATo 7. FHIZEBROAER, F-DTF I~ T R-DTF O 5 035EH rTeEtER mv &
IR ERFTZ. £72, DTF OIFHTREMEIC OV TREMIZ B Z 21T o 125 %, DTF, FF
IZ R-DTF A0k ki o FiE A2 3B 17 5 KRR(Knowledge Reuse for Replication) &
KRI(Knowledge Reuse for Innovation) D[ 5IZ{EH CT& 5 LW o R a5, £z,
FIZ F-DTF I2BW\WTC, XERHROM EOEDITIERREEEZHE LTV Z ERHG
mEipolo. H 4 EIZBWT, DTF RAEBRICIER SN0 E 5 0 EREEd 5 7
ST Fe—FIzkoT, AMN DTF 250X HIEHT 22 L2 BEL TV
HNEWHLNITHIENTE. H 4 BEOHEmIZE > T, DTF LW ) RO
HRTREME DAME A ERF FERIC L > TH O LT Z &1, FiBF~DOHEITH 5
EERD.

55 B CIE, Fric e CEIERICEWT DTF 2NEH S5 70 E 9 D ORGEEFERIC
WTIE~, DTF OiF BRI DWW TELREZ1TH 2 & T, DTF OFRERTIECS
WTHRF L7z, BREEFEBRIC DWW TIE, R-DTF 238772 SCEAERIC B T HEERTTE H
SNOPE D POBGEEZAT -T2, ZORER, R-DTF 13872 2 CEERICB W TR
WIEH SN D Z ERMERTE 2. AT, R-DTF OXCEK & v 9 IR LR,
BEFR I L TREL KT T LW ORI 2 YRGB 2 N TE . &6
12, R-DTF D&M N Creativity Mining OEHEIC 27595 A REME &2 EBRIC L 0 157=.
IHIT, b5 EIBWTIE, itk RaEiE 2T, R-DTF BNERIEN SIS
BEIZOWTERL TS, OB, SCEEREE TR S e AR oE R
ROMER#Z R LIZE W) RCHRFAFZICHIM L TWDH E 51 5.

6 mTIE, xR ET HHMANEIRENZ T A 7 T AERINCE R K, TA4T
T RAREEENRAR TR S D 2 LN Rn o e REHOIEE F ik T ONEH 7L
oW THRZtT-> 72, BRI, ZrA A R—3227 (BS) B F5745
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TARETRENCIB VT, BS OL— M Lo THIR S, RHIET D2 EnnoT-
(B 24 ZmeE LTEEL, 2otz BS X TRoNET AT 7 OtE
DIeOITIERT 2 Z L 2R ATz, FEBFEE LT, #HZETLHBEL, o
EHIZE S CT AT T REEIT) N TELMEZETDEL T LA VA R—2
> 7 A7 A Criticism Climber 25 L7=. #LHIZIVET AHEE LT, BS &N
BINTATTHERET>TODEM, TOBSBMEICMONDEZERSETATT
IR L CHEHIZAT D) 22N TEBA v F 72— A& AE L. £, #H2FEHAT
H7DOEEE LT, BSOtEy v a BNk Tk, BSSIMEIZERLETATT &
HLHOMEFRIRL, TAT TUHEEZSIDITI ZENAERA VX 72— A% HE
Lz, FEBROEE, JHATEHR L7 A 778X, FICT A7 7 OEEKEZ 5D
LHNATOND Z e Ryrolz. e FEIZEWT, 747 7TAEIRENZBIT SR
BHDFAE R L, INOEOREMBT AT T OEOUGEIZET H &9 HARS
b2 &, B E~OEmEF R 5.

U bZipfid oL, 220073 v (R - NER) 2T 5H8M A & LT
FiE L, TOWEFEBLOZOERFIECON TR EI T2 81, ThETR
i Z STV HERADE O SRR Z B SRAIOI D LA TH 0, k& v 9+
MaE DIl BEDLI-ODOMHEL L TAIENEMRTE D LMHEE LTV,

T258DBELRE

7121 5% DBRE

AWFZETIL, RHHEB L ORBEHZNZNICOWNT, Bk S i 5 FikaiEns 8 2 R
E LT (RAMESCEERITS, REMNLT A 7 7 AETRE)), INEHEETEH LD
BEtziTolc. L LR S, MkAESEEOMBITSE 2 £ TR ZIRThz 5.
L= o T, FkAEEE Z N EHIC OV AR E 2 II AR B OB E 21TV, IEE
FER I OEHFELZIE THRETT X2 THY, SBROFETHDH. Z OFfE L fiFk
T HTEOITIE, ®FR LT DmAEEE OFIEZHE L, £ OEEIZS U Ak
FOREIMZIWNEST DA T 4 T 2RE T 2 0ERHA 9.
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s TEHERDIBTE

o *EEHR D » *GEER D HEBDRIE

[ SME(E ERf&iZiR

7.1 HERALETEENER &L FAMB X UREm & DBR

BARMICIE, *8 e T _REMERALEIEENY, MEkAEIRE) & A H M X OVREm &

DR G, BATEERRDE D FFRAEIREI CH L L RMBETH L EEZ 2 HND. K
7.1 X EERAETRE) E A B K OR B E ORER LA TH D, ikaE
JEENEBRRICIBNT, NIFFEE  OSME(L &, AME(L U 72 0357 7 0 B3 IR 2 341 T
PERAAIIZATVY, B EIICHEROAIE 21T 5. 20 & &, Fnsikibn i O BUE S IR oL T,
HRROMERES & 72 VG TR T 5 A AT 5. £z, AD
A B NT —)b RITITAER S L7208, SMELE TITIEE B 7220 T2 HIRRIMT 7 23 R 2
T2, DFD, MM ORI THROBFEICI N TAELD LB bND.
575 &, BATERRAED 2R VERRANSER T, £ 6% b ARk i o5k Ui
WZ EPEESIND. BITEEAN D WAERANE & 13, Fl A I XENEEZR 72 & o A
7 REIREI AT Did. Lo T, iR & & makahsEmeiL, RIEH T
IRVEATEERR DM D IFRAIEIR B CTH DL Z ENEFE LN EB I HND.

F7o, TOX D REITERADME O HRRANETEENZ I TR N & 2 ERA9 IR LIE
AT 57-9121%, Text ComposTer D X 95 72 Fakbr v 2 Bk iR vl e 72k = H 95
AT AT AT LHOMERN DD EEZEXOND. o, BZARAREEERICB W TAE
N ERECIEE LIE T D72 0121%, A v Z LT — /L RNO IR 2 MEL T 5
VBN D128, HEE T OAMEAIZ KT 5 D BRRERENME S 72D KD 2 AT 4 7
METHLEBEZBND.

Bz 1, VEMIRENE, AlLERTEHAIH[44] L REO 7T v 2 (222 HiBMH) 2T
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fTond917-0, FHMEREMNELD EBEZBND. BRI, RHA,
BEHE OMFGERH & U CA RSBl CH D, T OREHMENET 5 72 9HI121E Text
ComposTer D L 912, ZOFEMOBEREIRZHRINAT) ZENTEDLAT 4T
MUBETHDHEEZEZOND. REAIZOWTIE, Ak d, (EHiEE OB ¢RI
THIELRHETLRIWH TH D, 20X A BMENET -1, #
ZAX BB D X5 Al K7 < FE L7 28l i ZINEET 2 AT 4 T K - THE
BTE2EBALND. B, ZOXI2AREML, FHREEARICE > THIEIN
7= Vocalpecker[92]1Z & » TUNEET 5 Z E N A[BETH 5. Vocalpecker 1%, HET—
% MIDI 7 — Z \ZEBATRE/R T AT LT v, (RihFH DS ANBAYIC R U 7o S & %
SHEDLZERSINETRZRMEREZA LTS,

Z DX D ITIUE SN ElEENE R TIE S e A & RELENE, {ElhE B S O
Bz P EEEDS, Mt OMFIEENCIEMAEETH L LB 6ND. ML TARIZ L -
THA% &1 72 Humming ComposTer[93]Ti, Vocalpecker (T & - TUNLE S i17- Sk
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