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Design and Evaluation of Learning Support System
for Static UML Modeling by Analyzing Consistency and Clarity

KOTARO NOzZAWA! YOSHIAKI MATSUZAWAZ:®)  SANSHIRO SAKAI?

Received: August 19, 2013, Accepted: February 14, 2014

Abstract: The first objective for beginners of object-oriented modeling using UML (Unified Modeling Lan-
guage) is the acquisition of the skills “to accurately communicate with a third person using a class diagram”.
To support this objective for beginners, we developed a system that diagnoses issues of multiplicity between
a class diagram and instance diagrams. The system checks a given diagram to ensure that not only it is
mutually consistent in multiplicity, but also that the multiplicity is unambiguous. The system was designed
to prevent students from revising the model into an ambiguous model when in the process of solving incon-
sistencies. We conducted a controlled experiment with 22 students in which only the experimental group was
allowed to use the proposed system. The tasks given to learners required relevant skills for “reading” and
“writing” of the static models, and the model used in the task is composed of 9 classes and 8 relationships
including several inheritances, and recursive relationships. The results of the experiment showed that for
both “reading” and “writing” the scores for the experimental group were higher than the control group. We
also confirmed by a qualitative analysis of students’ recorded procedures that the proposed functions for
checking both consistency and clarity successfully supported students in the experimental group.
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Fig. 1 Communication model by class diagram.
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Fig. 2 Example of inconsistency.
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FARNCHFEL TRV, (34) 1204+ 7Y =7 PRNIC
MLAYAY VY AZT, AER=ATFTADA VAT VA
B2 EFHELTWDS, L) 4 FEF S 5.
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Fig. 4 Example of losing clarity caused by correction for

inconsistency.
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Fig. 5 Example of losing consistency caused by correction for

ambiguous.
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Fig. 6 Model of quality model.
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Fig. 8 Interface the proposed system inside astah*.
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Fig. 7 Model of correction process expected to be appeared in

the learners’ task solving.
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MultiplicityDoctor &\ 9 DIEAR Y X7 LA DHFRTH
A, EEFRIZHERY D, 7 FTAMNEF TV =7
PR O—BMEEHBEROZW 2 FEITTLERY U TH
b (VAR Y v e35). BRI TEICER
SNb.
TSRO B 9 ITRT.
LT ORI TI Y 32> T 5.

S

ZWHEROFERLY) T

*2 ChangeVision 113 astah®* API Z#gflt L T\ 2.
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Tvpe Location Location? Meszage

FE |[DIAE ARV AE AR AR L — T BOED 5 A [ R R R 0 A AU HE [A]T, 0B B RSB RN el LT T
i [DSAE A AR AR BEEOSARIEI RIS LS AEITRAR], 0-)LAELN DOT, HEEEOTROANEIEE

i [DSAE A AR (D5 IR AR AS D5 A U —T A IR A AU — T 1 20 L AR 2 BN - IR A

igE  [DIAE A AR AE |93 EIREHRNDA L AR ANS S A M =T IR A AU — T ) L A AL B s SRR A

igE  [DIAE TUARUAE [BREZAN T RIEASAN T4, O— BB, FEED FROPHEIEE A

g [H3AE 1o AEUAE DS -TA RO AR AN IS A I —F A IR DS AU —T 1A A B DL A

9 kRO 1B

Fig. 9 Example of showing diagnosis results.

o Type:[F/E], [HEK] [F#REARTRE] OVTh
OREN»EFIRT 5.

e Locationl : FIEEODIEAE L TW5E 7 I A EFRT 5.

e Location2 : MIEEDIEEL TWAF 7V 27 MA%F
ENERSR

o Message : FIEEONEZERT 5.

FRENIZAY =TV E ) v THIET, MY 2—

|2 Locationl & Location2 DX % FR_$ 5.

4. EEHE

KETIL, KXY AT L DOFHERD FEIZOWTHRRG.

REBROHWIE, 7Y 27 MRAET) ¥ 7 OHFEEN

KI AT LEFH LT, 3.4 BTl 72 mfE % & <C [

HOBNET V] ORiftSErmi b)) a2 fEEy

LHZETHA.

4.1 EBERFFHE

Ry AT LOFHED 729012 E T 28 L LT, [UML &
FN Y TORE BOEFVEES OO E EE (9],
[7F) A8y = [23]], [UML €7 ¥ 7 HhEa2E st
BRA L NV ORELE 24]] 2 SZ I ZEEDPER LD O
FRAW U2, L 23EE, (79 AT VEHEHE],
[EYE 7 VELRFRE] o 2 ThH 5. LT, Zheh
DRI OV THIES % - TR 5. EBRICHEHA L7
LR 2 ERIR .

4.1.1 75 XAETIVEREERE (TaskA)

7 I AETIVEEREOBMNIE, M 1ICBIF52FHED
[Fih] OBENEZMNET LI L THS.

7T AETINVEHREEIL, 7 IAREETVDOL— A
r—ADH L TO—EEOFE (DT, YRRl &
B) KCFBELRVWEICAH TV =27 FREERT AEET
b, KT A7V MIE22TH Y, Btk
H26N203 47V 27 NMA1 257213 CThH L. Wk
B, FERZTTHRLAAVAY Y AR, REZ T A6
ARPFEEL VI )T, BHRRzE BT TREL TE T
TV VAR T 2 LENH S.

7 7 AT TIVEBREORHIIEE X, (1) 7 7 AKEE
L7727 MRIOBIZ [FIE] BnwZ e, (2) 7
FAMENER L72A 7Y = 7 MHORIZ [BEE] 25%wE
&, B)VER LA 7Y =7 NN [AiRGHERTRE ] ¥
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[varsy | mex  wxe] wen | wxh

| - & :suing - HRES int|
L 11 1 1

0.

WK 9
[c27]  [Bzare] [onss-z |
@ 752H (b) EREE N 24T Sz RIDHI

B 10 TaskA @ 7 7 A€ 7 Vil
Fig. 10 TaskA: Task of reading class model.

W2 ETHhDH., PUTICHERKE, ERBICHW-FEL R
T, REO—H%ZE 10 (b) II/RT.

<TaskA>[X 10(a) D27 T ADF 7V =7 MA&AE
B L.

GEECUR

(i) VAP o [EX6h ERIE] Tk, 2v 270

[H] o= g NL 2D [#ik] PR E LR
AENTWwb,

M 7 OEEREEEE T VI L BEET 5 HEORY
OB Z RS, R TEEREAF TV o
MRZERT S, MBEM] 22y, 8ET [FIE] &
(| OBIELZT). 2O, BIETANLRIEL TV o
I NRDOAKRTH L, REICBITS [FIE] OBERIZZ I
ARDEEEDGFHABENTH Y, [BR] OBFKIZA >~
Ay v ABIOFLRARICRE S NS, [IEIEH] O&dhT,
(BB OO 720724 7Y 27 FAERIEHRT 5
CEbHDH., INOLERET PO A, 1B L7F
TV MIEZ T A E DRI B EWBEODH L D
DI 5.

4.1.2 BMETFIVESRREE (TaskB)

BT T VEREEOHMIE, K1 12BIF5FEED
[FZX]| OFENEZNET LI LETHA.

FYE TOVECIRIREIL, TR E TV & P L 2Rk
(LT, EFVEEEIER) LBmEEBIcFIE L v 9 I
7 IAREF TV 2 NREVERT AHETH 5.

€ TOVELR IR ORI LR L, (1) 7 7 AN ET
NVEERONEZRBLTWDL I L, QEkLZY T AKX
EF TV MO [FIE] enwZ L, (3) 1L
7 AMEL TV 2y NEORIZ [BR] 2 2n2E, (4)
L7227 9 AR E L 7Y =7 PRIIC [RTHRSEMR TR ]
BNV & ThbH., DITFICERR, BREFHHICHWFE
Y. COMBEOMER ER 11 (2R, A7V 27 b
X1, 2 i xZzhEhodgmEidk (), (i) SdmlzboT
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[Eense || 5-pss pus |

F 1 HEREOME
Table 1 Tasks for the experimental study.

[l Tl R HE A

E# pRE ! 9B RHE !_! EopEE pEE !
x| " ATOTHREL
REE AEHE
[me:nne | [s—pe=.pe=|
7528 EZEEE EEE
1
ATC o2

B 11 TaskB : i€ 7L Ge ik SR 2 51
Fig. 11 TaskB: Task of creating static model.

H5.
<TaskB>LL T ORMEL % RKIT 5 80E TV % Gk
L3V, HELWEDEZERT LI AT LDOET LT
H5.
EFIVESR
(A) TEEFZ] 12 THRE] & TAFRE] 25 5.
(B) [E& | X 1-3%ED [#5E] #0475,
(C) [BHE=ZE] C3LT 1A, EZIPVL.
IGiERCIR
(i) #MRHEOHHIIE 1 2%
HIZ5% 2 B RELH
(ii) #MEHEDMEIZEE 1 7
FErRHLT 5.

M 7 OHEEMA BT T VICL AEET AFELEOR
SEEDORLEIR, 7 T AETFTIVEMEE L IZIZFEETH
B, R b LT, [MEBM] TR 204037 7 AKX
EF TV MHICEoTWAZE, [FE] & Bkl ©
FHERIZOWT 7 T AT TN G E TR E RN
AT IARZDLDPRE S TWB I EHNH L7720 [5
] Cl37 9 AREBIET 2 HEEd H 5 2 LB TS
N5, INHOMMT, FHNETIVEREEICIE [FRaA]
X OMAIROLN, 75 AETIVEHRRELY
SN LA L Tn5,

5

LT 5. AREOE

=
.
5‘5

ISR
T oeb

i

e A

, B2t

W
9]

1

I
55

28

%

St
55 3 W5t

¥
.\_[‘Q-
i
-.{

4.2 EEREtE
FEERL, A BEENO&3HIIOWT, YAT LR
FIH L CRIREZ % < SZBREE & FIH L e WiHIEE %2 V725
W TN S 7.
4.2.1 MBEOHZE L HEIE
FEERICHW-MEOMEYR 1 IR T. HEIZE 3
ThVY, VI AEFTVEMEEE 20 (LLF, TaskA-1,
TaskA-2) &FETIVEBRHAEEL 1 (LLF, TaskB) 5
i L7z, FIEIEWHEC, TaskA-1 205 TaskB ¥ CTHIEIZ
&$ 4. TaskA TlE1HIHEZ2S 2HE, #HEF LT
%. TaskA-1 75 TaskA-2 TIZZ7 7 2 EFHA L Tw5
A3, BEEASEN L, WARICINZZEME (2 7 9 AW
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TaskA-1 20 43
TaskA-2 25 53
TaskB 25 45

97 JA, 4 (MKEL) »ORbETIV
5277 A, 8 (MK, ZEHESE) »O%DLETNV
877 A, 5 (MKEL) BECTHERTELET L

20O LD H L L) BEINLLDOTTINOEM
SHBEL T, MBS & 2 HEE O IEERDOL
LA T 2 2T, KR ATLOMEAFEZWEIZT 5
CLEDHWMTH S, BEDNEFIC L 5 FEMHRICOWTIE
WAL CTH DD L 72O RICEE L e E
z7z.

4.2.2 FBOHESRLEE

BREZTRTCOBPEIZBWTHEBEDO N — LTI - 7=,
V=)L &g, 100 A S OGS TTRT, 120 [FE]
2o & —10 5, 120 [BER] 122& -5, 120 [HifE
FHERFTER] 18D E =50 5, VEN S N7 MTH AT LIk,
EFNVEIROERZ 72 LTV ARWEAIE —100 A (0 4)
L7z BREIFEHEEEN 1 4 TITo 72, IO W T
RN EET VxR E L, ERFEIZOVWTIEY AT 4
AFH LTI Lz Eoh S, KA EIEL 2 b
HOEF NV EWNGE LT,

INOLORLHIE, EECTERENLZMETHLIIERER
WEETH L) FECHE L. Wll, €7 Vil
DB Z 72 LT T UERE A ER 2 H 72 VDT O
L L7 BREUERTRIZLEEDORER ERZEH #
bRHIiARECTH L DT 50 & L7z, [F)E] & K]
IZoWTiE, [FE] 3RV OHLETNTH D) L7 HELT
BYVFENRD LD, BB I2OoWTEBR R DOHRT, £
HEEIHoTWALURELSHLI L EEBLT, 2H0%E
AT AZ LI BEMICY, IMERSOBET (B
Bl ix 7] o2 BREOENFIHIHTLIZEN ) 1
DOMHTH 5.

4.2.3 WEREORETE LIRY DU HE

AREERL, HEXANATOMAARL AT LT —F7 7 bD
BT O T T L EZHERD 22 4N RIATo 72, W
E, A7V MUE Y S ARORR (SEE, B,
g, #AK) IZOWTHFBRERZTVLUFEETH 5.

Wil g, M ESEEATL0ICT T L - T
TR G TEREE 114, R 11 AR 5T,
S5, RO GITONTHFEPEFERLL SN TN LN L)
MPEFERT 2 -0 FHurikEr 7o 72, FHarliiz s 7 2
ETNVAFHETH L. ZOREOHMIL [FEEREE & H
FEOSHEZWRTHI L], DIEPIC [EBRICB W TS
S astah* & FIH L 72V ERWEEDSS A L — AZFEETE D L9
Wbl l] 5. REEIE, WECTKRI AT 2 %FH
Lz, HIBRERRIE 1508 L7z, AHEOMEEL, 79 2
¥4, M4 (ZEMEEDL) ThbH. FrkBEo TS
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(& 100 A A, FEEREEAT 91.8 A1 (sd=24.00), #HIEEDS

89.1 i1 (sd=30.15) TH Y, t#E (LLF, Wb DxwER

) Welch D2 X %) 4T 72485, SFHOEIFEETE

o7z (MHARGE @ (19.04)=0.23, p>.10). ZOHFEF X

D, WEREOSEALIZ R SN TS L L 72,

72771, EEBFHOTFENT, TaskB (2B L THEEREEIC
FRE SN TV BB 2 HDERIZIE AT L2 FH LT
W o 722 BN S L7720, TaskB O45#HTI2D
WTIEBE 2 B2 7 9 AR EBRREOWERE & L7,
4.2.4 EBROFIE

REBEOTFNEZE LLTFIRT. FEINA R IEEHE L 725
HTh5.

(1) EBROF - ¥l (15 57) @ REBRONE, HEON
NEBREE, VELTrAVDOY Y ya— K, EE
HORAZ ) =X v 7F x>V 7 ML DD
WCHBAEAT .

(2) Y AT LOMCFOFM (54) @ 7EEE 2 H T,
Ky AT LD astah*~DE AL LR EIZOWT
AT .

(3) TaskA OFH (545 © 7 T AE T NFGMHEAEED D
DWTHHZIT).

(4) FriREE (154 (WL b VAT L EflibTHE %
179

(5) TaskA (45 %)) @ EBRBEO A Y AT L 2 FIH.

(6) TaskB O (3 43) © ST TV Rk REO 2D
WTHBELT).

(7) TaskB (25 47) : EERFEO AT AT L 2 FH.

FEBRFIZE T MR FHIUTOLEB) TH .

o fEAKIE, 525N/ astah*7 7 A VEMET L LT
9. 526NB77A4MICIE, LR Y T AR L
TV MARBH L P LRI N TS,

o EEREE L IHIFEDOM 12OV T, FROKRTHEEZIZIE
PRI L v (BT 12, SO & S e &
RRT5).

AERIE, 1) EBRTOI Y-V EORAT ) —

Fy7FrV 7 MIELERERCE, (2) EREEEICLL

BERE0ERIC X > TR L 7.

5. RERFER

5.1 77 XETIVEHERE (TaskA) #ER

7 I AETIVERGAEDORR TR 2 [IRT. FK21377
T AETNVEHHREIZ BT 2 HERE O 100 550 5 Oy
M, B (sd), BIOWEEERLAKERLZD
DTH 5. TaskA-1 12D\ T, FEERBEDFI 1L 83.1 47,
FEHITEL 86.8 M Tdh o 72, t MIEDFER, FBETE & AT
DR DFEIIHETIE Do 72 (FrABE © £(19.88)=0.27,
p > .10). TaskA-2 (I2DW T, EEHEOFIE 1T 60.5 1,
FHITEL 35.5 M CTh o7z, t MEDRER, FEERRE & HHIEE
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2 7 ITAETNVEHMEHRE (TaskA) FE5
Table 2 Results for TaskA.

A-1 A-2
PEIE (sd) WA PR (sd) W
83.1(31.7) 6  60.5(355) 3
86.8 (29.3) 4  35.5(39.4)

FEREE (n=11)
FEMIEE (n=11)

x 3 HWETVELBIE (TaskB) #5254

Table 3 Results for TaskB.

B

SR (sd) A
81.6 (34.6) 5
35 (35.4) 0

FEEHE (n=9)
A (n=11)

DT DI EMEE TH - 72 (FFRE :£(19.79)=1.56,
05 < p<.10).

FEERTE D TaskA-1 IC BT HREORER & LT, [Hifes
ERFR] 232, (] 2ECE hho/2b D053
HThotz. [FIE] OREIZIBEEE TR o7z,
[FREEARTR] 2%E Lz 20013, ML bRy S
ADA VAT Y ARERLTLE> T2 EIZLE5D
Tholz. MEOHKT sk LB 2R L2 25,
Ay b=V ERBAMEEERATVEPMBIEFENGH ST
MR AR T LTLE o T/, [BIR] 255&E L Tz
SHONBEEZTRTBELZIDTH 72, WTFNRLBIE
RRATVZNA Y =T DFEIENLY, BIEIEIR S
Naholz, HHBEOREDFEKE L LT, [HiiektAT
Bl 1, [FE] 2ETCELdo720005 11, [
Bkl 2 CE L2000 5 Tho 7. WEBDOE
WO TATR G AR TR | PSERBET 2 584 L2 L8, %
HITE D EBRBE L P E T LR -2 L OBERTH D L E 2
5.

FEERTE D TaskA-2 IZBIT2EOERE LT, [F)E]
& BB oMl 2MHETELDo>720006 1, [FIE]
RIRHECE o720 11, B 2ETE Lo
725D 11 TH o 72. TaskA-2 (Z L EEDIER b
TBY, BGEETVTHI2ORX v —T%BHHLTD
PATHR DR, BIEFEDG PO ozl vy Ny —
YIEEAETH o7, THER] ZRHETE o7z 11
oW TiE, [FIE] 23 _XTHENE, 1 A8 2 ABl%
WML [BIR] 2MHL L) tlkaizblsr, [FE] =R
[BIk] A2 TLE o708 A THIBMEINE 72 5T
Wiz, MHBEOBMEOFKE LT, [HHREERTE] H74
e, [RIE] & TER] OWMAEZEETEhdo/zb DA 3
e, TFIE] Z#MECTE L o2b0h 24, Bk %%
HWCEXLhol2dbONW 1B THo7-.

5.2 EHETILEARE (TaskB) #5R
T TIVELRAVE DR R 2R 3 (IR, K 3 IIHHW
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E TV IREIC BT 2 HERE O 100 S O R
TR (sd), BL OIS ZER L AMERLEZLDOT
BHD. FEERBEOFH ML 81.6 M THMEER LN 5 % TH -
7z, WHIBEOTFI ML 35 MTHAERE X 0L TH - 72,
t BUE DRGSR, EBEH RO FYOEIFETH 72
(ke © £(17.37)=2.97, p<.01). 7272L, 4.2.33HT
FHL72HETHL O 2 HOBREITEE L Tk,
ERBEOREORNE LT, [HiiEMRER] 25117,
[Z&EE] & [ER] OMGDE SN T Rnd Db 14,
[EEBK ] 2B SN TRV b D21 TH - 72, [HiHRS
HRFER] ONEL LT, AR TADAL VA5 VA
PHEEL T2 E2blTons., EBRETIE, 77 AK
EF TV 2y MRRERT 5 DICKE BERDSEI AT 7
b, BWETIBEV L o722 LI, BIEDHIC
bR o TR R SN, FHIEED TaskB 2B 5%
BEoOFERE LT, [FHEMRTLE] 256 1, [£EE] L
(BB ] OWMAIRE SN TV EWb D 414k, [FIE] 28
fRE SN TV Wb O 1 Th o7z, [HiREHMRTR]
DNEL LT, FARZ AL VA8 ¥ AL TV
7228, ZEEFOITLN TRV ERHITENDS.

5.3 fERIDREEBRESINER

FEBREE DO BEERE OB DR L BEFEIZ DO W TO-E MG &
Tolz. SHFERICED, BEEN AT LEZFHLTE
D& GIREBREEZRE TN IONEIRT.,

5.3.1 TaskA (I8 3 HERE DAL BETE

TaskA (2B 2 EERBEOBERE OFEREBEE 7T 7
L2 0%E 12 1IZRT. 77 7 ORI /R LT
BY, B THAH. HEllEF)E (inconsistent), MEBL
(ambiguous), AifEGMFATE (DNQ) DEAKTH 5.
777 LORKED [FIE], HAY [HE], s [Fi
FMRTR] OFERERT. 7 Lo7Tuy ME, #
BEN VAT LI E 5T IAREF TV 27 FRHMO—
EEE B EZ B LIRS v FTH 5.

X 12 OLEMO 7T 7 LY, BibkE 3 OB BT 5
T 5. PREBMGA, 5 350 B [TER] TH 2 2 &
Wh. FIPH LIES K FIEPRA LY, BRI T
BEICTFENRELY o 2ilAd 5. SO En
O, #EE 3 E [BIEH] KAV BIEEZIToTwd vz
L. [FIE] & TR ORARIIMME YR L 2055
bBFEAITHA LT &, BEBG,S 950 laEnL s
Mo, [FE] & [EE] 2S0NUELTWAL 2D, 20
CED TR THBHEVRZ L., L2 >T, HEE 3
13X TaskA-2 IZBWTH 7 DEFIVIIE o 725 B % %
TV,

12 04[O 7 T 7 X0, BEHE 9 OMEEIE % 5T
T 5. FREBMGA 5 250 B8 [TEI] TH 5 2 &3
WA, FIHhLLIES L BEM AL, [FE] & (18
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Ere
rEH

15 2 2% N %
0 15 2% % %

5
5

500 1000 1500 0 500 1000 1500

WelgE 3 OffZEFE (TaskA-2) #ERE 9 OfFZ#EFE (TaskA-2)
12 TaskA (ZBIF 2 Wl O g gt
Fig. 12 Correction processes by subjects in TaskA.

.| m_

1\
- EEORR,

FICH R (SRAREDRIZFEHY)
13 EBROIBIEIC X 575D 5sEH

Fig. 13 Example of inconsistency caused by correction for am-

biguous.

B OFERDBH L TWDEZ EDDh 5. WEE9I1ZF
DOtk [PERIA ] 1A S Z & CREEDOIEZ I L Twie
Vo L Ladie, MEEM] 2832 [FE] & B
DEERIIE AP LTV AEIMICSH D 2 LD5) oSz
L. ZDZEXY, WEEIZFDOT FHERE TR
Yitr, TWORH o2 ) —BHEHEEoH 5 L H 1o+ 7
Vs NUEERTE S LT 5.

EME OB TEBRIZED L) ITBEMfThbIlTWws
Wi, WEE 3 DFEFITHIT 5. PBE 3 O TaskA-2 (12
BIFAEFIZR 13 (R, #ERHE 3135 2 b7z SR
e 7 I AP OFT V27 N1 EERLTWD,. VA
TACK BB EIBIEL#EYRL, 7T AL TV 2y
M1 OB [FIE] #EL TS, 2oL X, [HEK]
BWE L CRELTWA, HEE 91 [EH] 251F
FTAHEOI, HAF 7V P2 E2ERLTA Y A%
VARMBI R Lol 2 A, B oFsEHIE 121 F
T L7205 13 D7 5 A BT BARWALDEFTFIZD
WTC [FE] 2572125 2FE L Twb, #illRE 91+ 0
#%, [FIE] OBIEICI) HATYS,
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X
REH

2%
w5 N B

"

S s s e °

500 1000 1500 0 500 1000 1500

time

Wels 7 OISIE#AE (TaskB)  #5A% 3 OI5IE#EFE (TaskB)
14 TaskB 2B \F 5 #EcE OfRE
Fig. 14 Correction processes by subjects in TaskB

5.3.2 TaskB IZ & | 2 1HERE DAL BT

TaskB |2 B1) 2 BiERE OREREBIEL 77 712072
DEE 14 R, X277 70RGE EdRD Sy S5 7 L ER
TH5b.

M 14 OLEMO 7T 7 XY, BbkE 7 OMEBREE 50
T4, SEBGH 800 METr IAMELFT TV 2y N E
TERLLCTWA [ERH] THAZ D9 hsb. mOOBHE
OEEET, [FIE] & [BR] 2NZNZFN1 2T O0HADF
HEThotz. TIBIEIC, Bk oBlE, [FE] o
1E, T OREIRETVWEZ NS [BIEM] TH 5
EWVWR D, FO%k, [FE] 3EST B 24T
fEET 2O E Y [PORH] ICAoTw5 2 L A%AI
N5, #HEE 713 TFE] & [Eg] OBEZBRFRES S
<, BWIRED % L EwDs, ZRENOEEROER %
A ZET MEEM] ISEEET TV THE LB %
BTWBZEDRDDEH.

M 14 oMo 7T 7 X0, #HERE 3 OMEBE % 5T
T 5. PeEEE 313 [MERR] 25 79 A B CREERI G
L L1100 BFEELTBY, 7I7AKELF TV 27 D
VERC IR IS 2 & SN2 e h b, E512, &Y
DFWT (AR R ] PRRMEIN/ 720, ZOBIE
IR 2 & S7z. ZORER, RERERERNIC 55 7% 5
Mo MBIEM] 23 > TBLEIMMTR o270, fED
EFIZRBEL TS,

MR O\ TEBICED L) ITBIEfTThR TV 5
N, BEERE T OFEGITHRAT S, WEE T O TaskB 12
BIF5FEGIZE 15 (R, #EHE 713 [IBEN] owo
21 R TEEBR] o384 Z 012 LT, [FIE] 712720
BHELTWS, #EE T [FE] LT, 77 AMD
[F#] 79206 [HER] 79 ANDLEEE [1] 25
[0.¥] IWBIELTWA, Y AT AL 222 To72L 2
A, [0DBEDA v A v ABIDHFAEL TV ] & (1B
Bl 2SN TS, #HERE 7T LIES CRITERRE L
Tk, WERBICEE IR T [Tl A28 v 2
5 Rl A VAZ U ANDY) Y 7D 0 DYGEDRE L
LiIZ&EfMw-on, 2oflat 7Y 7 MNRIIIMATWA,
ZOMER, B 2SBEIN VWL, Z0X)1L, K
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(e me |75 ] [zonr v~ |
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SRl

Ralisls

Eihesis

+IS IR
15 FIEDBIEIC & A BB A6

Fig. 15 Example of ambiguous caused by correction for incon-

sistency.

A5 LI F o BT E LT, 5T AREF T 20
B, WHDBIEDPFTHhNTWS Z LR T,

6. E=

6.1 AYATFTLODBEBERE

FEEORERE, 31 TRz 2200Y AT LOHM (7
5 AETFNEME), BT LVESRET) ERS LdD
H, TNTNOHEEREZERET 5.

7 7 AT VESRRES OWE % B L 7 [FREIE TaskA-1,
TaskA-2 (7 5 AEFIVifhifE) CTh o7z, TaskA-2 |2
Bl B FEBRE &AM O 5 02 T EFRIE RO
L7REERE L, METIMEDRERIIAEMENTH > 72, i
HEBOEBRHICIVZAON. 2, ZOEER
KYATFLDEGIZEDHDTH DI EHNEBIEDEN
SHICE VS THAEZ LR IRT A LT, KV AT
L& BT T AETIVEHBEENBERSEEICE L T—E D)
BAFIRTELEEZ5ND. TaskA-1 IZBWTIE, FEE
BB RREICEN T EA LW, KRVAT LD
FIHAECI SIS AR 5121, —EDE (D,
1) OMBEDPLIETH - 72D TIE BV EEF S 133
LTWa.

HRAYE TOVELIREE ) OWNE % B L 72 HFEIE TaskB (H
(9 VLR aREE) Tdh o7z, TaskB Tld, FEEREE L Hil
HEOFH O AIRKETHEEND Y, rEREK
IZBEE 275 (RHIiE 0 44, EBRERZ 5 %) R o7
W, TaREESESO N EFEETE S, BT TIVELIE
DB TAETVHRERDEINL Z LIZAWHTS
5728, TaskB OFHIL 7 5 A ETFIVEHRIET) % B EH
BB DIIRY AT ADERTHDLZ & EMHET S
ERTH 5.
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