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Abstract

Title : Study on requirements elicitation using thesaurus
KATO  Junzo

Describing requirements specifications without missing requirements is a challenge for
requirements engineering. The purpose of this study is to sufficiently elicit a client’s requirements in
the requirements elicitation phase to reduce missing requirements. Whether missing requirements
can be reduced depends on an engineer’s (i.e., requirements analyst’s) capability to elicit
requirements from the client and his/her knowledge (domain knowledge). This study focuses on
missing requirements due to the requirements analyst’s lack of domain knowledge.

The aim of this study is to resolve both the problem modeling of domain knowledge for eliciting
requirements and the problem of how to use the modeled domain knowledge for eliciting
requirements. In order to resolve these questions, we (1) determined a metamodel to organize
domain knowledge focusing on functions and functional structure, (2) developed a method for
eliciting requirements by using organized domain knowledge, and (3) developed a method and an
assistance tool for modeling of domain knowledge.

1. Metamodel of a thesaurus

A thesaurus is domain knowledge modeled for the purpose of requirements elicitation method
(THEOREE) in this study. The metamodel comprises of functions and functional structure that are
expressed by actions and action objects, and quality constraints and environmental constraints (other
than quality constraints) incidental to the functions. A thesaurus is a concrete example of the
metamodel. Domain knowledge within a thesaurus is modeled in terms of functions and functional
structure.

2. Method for eliciting requirements by using a thesaurus (THEOREE)

THEOREE is a method for eliciting requirements in which a client inputs a list of initial
requirements (initial requirements list) into the system, which then outputs a list of requirements
(revised requirements list) including additional requirements that a requirements analyst elicited
through interacting with the client. The requirements analyst analyzes the requirements in the initial
requirements list to identify functions in the thesaurus corresponding to the requirements. The
analyst uses the identified functions as topics in the interaction with the client. Through the
interaction the analyst elicits the client’s requirements on a topic. After that, the analyst follows the
functional structure of the thesaurus to determine the next topic to elicit requirements through
another interaction with the client. By following the functional structure of the thesaurus, the analyst
is able to determine topics which systematically cover the domain knowledge in the thesaurus. These
interactions between the analyst and client make requirements clear and provide opportunities to
elicit many requirements. Therefore, this method makes it possible to elicit many requirements and

reduce missing requirements.



3. Thesaurus development method and assistance tool

The thesaurus development method is aimed at reducing the domain expert’s workload by dividing
tasks between a domain expert and a requirements analyst who is a non-domain expert. The work
division and sequence are such that (1) a requirements analyst extracts from technical documents
candidates for functions that should be registered with the thesaurus and (2) a domain expert
scrutinizes the candidates to determine which functions and non-functional elements pertaining to
the functions to register with the thesaurus. The supporting tool assists the process in (1).

Regarding the metamodel, as we were able to confirm the usefulness of THEOREE, the thesaurus
development method, and the supporting tool, the metamodel of thesaurus is useful in requirements

elicitation.
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DU T2z, BET N EFEOIUHSERIIIZ NI EEETIIR.
BB W T, XENOEEOHBBEE DR Y 2 V5 5K
DR HWSHILTWD Z ED RSN TV A[16]. A —Iua3 Kk 5 BifESR
ME R AR T HIEIL, LT LULLHEMAGEEIIRO 2. 72820, K5
R 17 TR R EEN SR E F N WD, KXo T, ZD X Tk
O A IE A TH 5.

FFELHERT A 1L, ¥V —F 2ADILEMR, Ak, 7 UEhEMS
~EHTREEEEZ A AICEEMN T AT OEERUHETH 5.
BI/ECIL, WordNet[17]% D% < OFEFER), BEWHEEEY Y —AHIH A
REEROTWVAH I ENEMEINTWA[IS]. LirL, HEEORGEEGIIE
FEORBIRTEXNTIE L, WRICKELS EAESND Z EbfEfITwn
5[18]. SCHR[18]Tl, UIRITIS U7-[FIFeEEHZ AWC, B2 8RS
B OKRTER 22T DN TiRb T WD, —J7, AV — /L OIPERS &
72 o TWDETSCENL, — 72 SCEOARER LD &, VAT LAOENE
BIXOEHESRICER L FEDOIE I 28, X0 BRI F&EE
WRTE 5. I2& 21, FUEERNS: (7 —2)IZ#EH S DEMEE 1%
HZET, B pREOFE CEHE B2 ARSI TEDH. 7V )
NMERAT CIMMEHENC R O E5E, whaE, BRGEZEICEB L, {HEEEC
REPEOBRERZ BT 5 Z & BNFER I TWB[19], [20]. 2114 —
T, 2O XD e otriaEt 2RI L CRIZEEVERE R L T\ 5.
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6. BEEAFIT

6.1 THEOREE & B5#/fFZ2

PORERIZY Y — T A% FIEB XY Y — T X OMEEE & R
izt > TV B BEATIRIC DWW TR RS . KEFFED Y Y —F AT KA A
HEDOA Y ha v BpELHDOT, BREFIZBNTAY b vzl T
LAy ba VOBETE, D EET DY — VO & BIEFIE &
T5.

2013 FERFEOBER T T bualrfi o Tk, EFALEY—LE L

2— L7301 5. T KiUE, ERIFOERES T b
Y aAd D BFZEDS 66 1 16 D, T ONFEBRF - IXFHIFIEIC L - T
AR Z IR L CWDON TS D, BRER T ha a5t s LT
T XA NKBD T, T—ARRRBN 6 1F, U AT K BHRBEN 11F,
EIREEK (ERX) 2N 1{ETHD. RO Y —F AIMREE R~ 3
KREHZH->TRY, T—f5mEITH, T UV ARETEH, ER YT
BV, HERER L CTEBRIT LI LENOLT XA MERICHE L. EBFE-
IZFHIFIEIZ L - CEEBR 27 L CWAAFZETIE, 7% A FEREN 41, 2
—/VERMERBLD 3 THSH. 2009 FIZHIR LIZEERX[7)TE Y HIF, K
A SCCHE LIRS D 2013 FRFAUICB W T HHEE & 7> T
HZlHZZDLEa2a—([I L TWNA.

2014 LD R ORBEMIEE LT, Y7 b =T HER, V2T A
PR, ZEENR, BX 2 VT 4 BERICBWTA Y hu UEHH L7-E0RE
e M FRIEMRE SN TV D [29],062],[63],[64]. Onyeka[29]1 &5 2R oD
ROREZEBRET D FIETHS. BEROERIZT AT AORAK DAL
BT HEEBRANORETH. ZOMEIE, BFOFFINHEEEROE R ZFH
L, BROXREEZMET2FETHY, BB &wMEITFMOE & &
WZIRTET 5. BEFOFFINE &AL &, BEFEOFHI SHEHET
L2 TIEIMHE TERWRFERD BRSNS .

AW TIE, BIRSNTZERE TN, vV — T RTh HHREE &
REMEE 2 fAR A0S 72 &0, BEEZ IR LR HER & kbl UISRE TR 4 /8
B89 5. O BROMEE RN FZ T o5 2 &0, GHEIC L~ T
REBR OB REIZ T S REREE R BN+ 5 2 &3 5. LrL, Onyeka @
FRITFHNERIFE L TND 720, FHRA+0THD ERFEBRO B R &2 M
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TEPTERORENFEAT 5. Nguyen H[63)1 T T —/L L)L D2— Rl —
ADRIETRE BT 5. Z OWFFEIT 2 — LRI RHME L 7= BRI T
bb. ARWRILT—EEROHT T THEHA TE 528, Nguyen © OHf
eV I — AR T LIS O FHEICITE A T 72w, b i, e L7
FREGHNT 22 LI L > TEROREZRTERGHOTFIETHY, B
KRIEGOFIETIT /20,

Yuan H[61]DIEREIL, Y7 b =T 7a X7 N4 BT H RAAL
Fo b TN AR A A LT ) r—a L OEREZ#ESETHTF
ETHDH. ZOFEE, BERESICBITDEE L FROITE OKER LW
B & BRI H OXRFEC DWW TEONDREE 5 2 TWD. RAAL A
v haTD R A A HERITIEE feature & A feature 72570 5. BB L
DIEEC L ST, VT "N 2T B h AL~ A RTHT2DDOHER & EHT D
T —FThHDH. HEMIL, RAA U4y baPafina—3 L OxtEh
AHEITSE, 2P OEREEST 5. HEMIE, ZOZRESORR
Y —v Atk LTHAT 5.

Z DM FHIFIEDOFER T, =2—F1X Y 7 b7 = 7B ORRER & Fnilk
DROGIL, V7 b= TR ORKRER &N H > THLEEMEN ORI
5 RAA VHEROFEMECMERG LT ERIZER Y Db o o Ll T\ 5. 845
L7CBERPES TND E X, IELWERPER I TV RNWTZDERD KR
ERIAET D, ZOFEFIFILOFRERIL, AL VEHRRICEREN A
fe Ut In T, BERORBEPFEETHZILEZRLTNAD.

AWFIEIE, BROWTE DR & OXEECEREZ S L, ZROITE LY
7 h = TR ORER L HERERD, BRIZY 7 N =T ~D=—X )
AR RD LW EEEEHEL LTWA. B8 L FR 0 TR L BRSO HT
FOREFEDOHRTETIETE, BVICKD2FROREZEOST Z ENTE .

V7 RN =TI, s, BEVRARERIZ EOZB I L L LTV D
[57]. > baPDRAAL ARG ELT OMERH D, BEDELE R
SHFICEB T S, EVORARIERIOZE L EDOZBLITREER D3 F > T
O, BERSFE DI SN & NE. EREARHICEE ) D E(LE (54
DAL, BRSOITE NI LI BERZREK & xffa LEST 5. BROR%E
D T HTOITIE, B & ERGITE OXFEIINATH DH. Riw LD
ML, RAA VHERD AR L TWBTEES ) D &3 5 BRI HT 38 D3N 1)
LEREZEETDHEE, BROREEZDVRLSTHILETHD. Ko BHE
IR S Z DERGHTE OB RIEFERF O BT KRTT D ORI 0.

—7J7, Provenzano 5 [62]IXZZ4E0K, Salini H[64)lxEF = U T ¢ BRD
FERIZHOWT, v heUEFIH LT ERESTEAZIRE L TV 5.

Provenzano H[62)IFRFEX SR, Z OXRITHT HEE, TORKE WD
ol v oS SRR OBRRE S, BERTOIMEETED 2
LI LV ZAREREZHIE T 5 F1ETH S, THEOREE 2MEHE R 2 HEHE

75



HEEEL T 8D 2 LI » T, BRZEET HOOFEL T 50
ET TR —FITEEL TV, BEEER L aERIE, A A CH
TR D700, WEEER EZRERE —MICEST L LIXTE 2.
Salini H[64]IZ Web 77U r— g0 DX 2 U T 4 ZHERRE, (i
TREGFREEL AL PR YDORAL VHABETZE VX2 U T ¢ BR
HECRONTE DN EST 52 &2 PE L TWDH. THEOREE O Y —F A %
BREROVY =T A, BF 2 VT A BROV Y —F A TPLRETHIE, &6
BMOMBELZEF LT EXF 2V T AWCEZDIENTE, e
THEOREE (ZiEH3 5 Z & b A[ETH 5.

Z DX DK Fm L T - 7o WP 2RI TBLAE T b ke L T 2 WF 28R E
THY, R TERE L FETBRELBEL L Tuheun.

R A A RO A FH BT L > THIBT H720120%, FA A Ak
FEERICERE-ERL, FN A HWTERAZES T 2 HIENRRDO LD,

PURNICEER T 38 D N A A 2 EakR BB 3 AR E W e iF 5861 % 7=
9. Requirements Apprentice [50]i% cliche & FEZILAD R A A VIEEAFR K
W RAALARIGFDO Y RY N Zfi b, FRICERORE O IEIZEET 5 8%
Z AN LT\ 5. LEL (Language Extended Lexicon) [51] (%[MEREIR D FE 5
EXEDOMDOBEREEDEEFHEO—FETH Y, TROES 2 SEAICHHT
ENT-ETREE VWA D, LEL T, @% OEGER & RERIC, £0 KX
ANCBITLHHEOER AR BFE T L, ZOXHICHELT 555
At OMICEREREHLE L, TOMBREFIATL Lo TnA5.
UL, Fix DEMRNDDHIZHE DT, ZOSMHBEREZ 1 EEOBEG
ELTH - TWA, BRESZIT O 72D, RO EWRy 72 fE (72
EZIE, has aRis a)PHFBEO AT TV ETHEBRELTZIE O BRI TH
% . FODA (Feature Oriented Domain Analysis) [52] @ feature diagram (X, —
FED RAA VKRB E BT TR TED.

Zhang %5[53]1%, FODA @ feature diagram Z{EH L, NAA VHET O
RAFRIR & B IRAYIC T 2 FB 218 L T\ 5. PAORE[54]l%, Feature
DS L Feature DEEZ KA A HFEREHLE LTEBRALTWS. —F,
RAA U T55]1E, BARRIRICERIT D R AL A Z BFIHATEEZ: R A
AVFHELWVWORTRMIETHZEZHMICL TS, 20O RAA UREEIT,
HFEREEZVeMR L CIER L S D, HEEREEE, HEEOHIZE & S HERIZ OV
THEED AT, BEW, FJRiEE AL VOV EREEEZER L TR
D, HEBEIZFAALA U OTHORBREZEMLIZ DO THD. Z0H
[501,[51]1,[52],[531,[541,[55] D W T, BRIEFITEHME L 72 R X A A%
DFHL L HEEIZ OV TIER L T Ru,

kDX, RAALVHF#EOEBRLELT, VY Y—TFRX, by,
Feature 7 /L, HFRX— A ELMITIEZTWDD, KREHITITEEH S
W ORMRZ Gl L7zfEE0E 2 H v, IBRXIcEER S h=mi# - <, »
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HREOFHEHEGR) 23562 & T, BROEFRESIEHITHAIIYARDZ &
THY, BFEFEMOERTIZEA TN NS TR, 512, ERy
Mr& 7, BEREEICBW T Y =T A2 ED L H I D>V TOTFIE
I BI9 481X THEOREE DR ERHZIT/2 007278, L E =2 —[30]
TIIA Y b u D& BRES T O MF2Es 16 thd - 7-.

THEOREE (%, ERIESZFHET H-DIHEREICER LTy Y —T A%
iy, ESROREZFHOTTFEICLTWS., BERIESICE (L LI AL v
HFR A D &) UIRT, WICHET HEZ Y EF 7= FETE 72720,
PLENS, BERESICBIT28BEIIRO 3 HTHDH.

OERIEFFICHE L2 FAA VA ORBR EREELH ST 52 L.

Q@ RAA G Z B REETHE OO FEZRTZ L.

@ RAAL L FOERESTOINAFIEICET 202255 =
L.

THEOREE %, Lo OQLQDMIREZIZEL TWVDH. QT >\ T
THEOREE D EERIZ L 53l TR L7=.

6.2 ¥V —T RADEBEFIE L IHEREOREME

V7 N7 TFEOGETEHY b FASHAH SN TWD[31]. =&
ZI1E, RAA A buvRre s T ABICHA I TV DH[32]. Bk
THOSETYH, RAAL A ba PR U ERESHEN S
FEI TV AD[33], [34], [35], [28]. RAA Ay ba 3B RIEE OIS

Y RBRSE DB T 2 LRI ENASEERHDH. 2 b D
ETIEHERER RAAL U F e OBNEETH 2 ENRHEE 72> TV A.
UL, ZFEICIEESEDOA Y ha 2B L- R L7ZD+5 2 21X
Ko TIE72W., Zhdz, @iERAr be vzl X 5 IERT 5002
DWTOMENLE L 72 5.

SCHR[36] Tid, ERES CHERmMEZ, (a) MEMEKOH, (b) =
YEa—Z VAT AOEBEMOREEIZET 555k, (o) ERAAREDIL
EAICET D55, (d) A HE2—U—7 v a v T EOBERERS T
(ZBET D HEROME YV IZ0FEA L, FAA AZRHME L7cHEkE LTh) &(b)
EHET TS, ONIERDITE D> TWDHHETH LD, @IFT AT
LEH B OBEMFZA~OREINVELRD. Lo T, KM TII R AL
ik & L) zHho Tz,

—Wki 7oA b a COVERE SRS HIFEIT < DMFELE L[26], [37],
[38], [39], 1T & A EIFAARTHELIEENZFIHL TS, HLHEETIEEE
FEOREEZFH L[40], BIOEIERETIX Web #i5% (Web Crawling) % U
%[41], [42], [43].
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Protege, OntoEdit, KAON, WebODE, TEXT-TO-ONTO %5, 7> kv U1ERk
XY — VIS FEL, E0 E IR L2 Sk D H S 5 [44],
[45]. 2B DY — )V TER SIS RAAL Ay b ok, — 70T,
BE & B ERT G2 XA L TidWh e,

FURBEEDOT-OD KA A A bua PaEEMT 5 Y —/ & LT TCORE
[46] DEE SN TWD. TCORE (X~ T, FEELL 7-[FEE B3 5
BOHM LE(~ = =2 TIREER) D, 4 v ba PEERT 5 2 & %
Tho. £, FIFIEITREOERESEIERS] ISRk LA e v
BT 5. RO TE S FE O BERESFIET) b LTy Yy —TF X
ZVERRT 2 HDTHD. TCORE NHET 5 FiklE, EoREH &2 /M7l
RICRLT, ZENOOBMRE ST L, LK T D HEtE L ->Tnb. — 7,
AR SO TEE, EREGOBBRICBWT, HiEd2 ~ndEREHZ KD
TR E LT L T, Ko T, KimXOifsE L TCORE Ti, 1ERK
T DHREBA~DERN R D728, VISREITA v b o DIVERRTFIE & 7
ST 5.

Omoronyia & & XLEMNOL A "a UV EERT HMHILEITR->TWND
[47]. T DOWF%EIE, TCORE [46] LR U<, ZRIEH Z M7z o
LT, ENoDREMIrL, LT 2558 % & > T, TCORE & D
EWVE, BEEROBROBIZEICET CTE S AL, 2RI 72
R ZBMLIZRICH D, Lo T, KXot & Z oFRlE, 1Ek7 5
HRRFRBLOER N2 D720, RIS A Y e DERTIES B72r - T<L
5.

Kaiya 51X Web Crawling ZFfIH L7 KA A A haPOfrkikE Y
—VEIRRE L TWAH[48]. ZOFIEIC L » T, RMIEFEE Ok Z 2h =
BN Z ENATREL o TS, ZOFEIL, BFOEBEHRA > |k
0URY Y =T R) \ZHFRE BT A LA BELTRY, Bk L2
5 R BT RN L T2 oy, —7F, RimXoarstix, BE
FOLEZNHRRBU(S Y — T ANEBT D THY, TOIEY —v
B A TTWD T2 ORI R R GE N R 5.

Mervin H1%[49], LENS Y 7 b = TERBEBHOA L ko Va5
THFIEZRLTWDED, K LDOY Y —F AD L HITHEEICER LT
HDTRL, RAALVETNTHD. ZOWIEM49]T, RAAL A4 bn
ORI KL SCENSHH L AL V@ OREET 5. AL
AR VEDOY B T EFETTSH. 0L &, FHEGE, REREE
Z il U, HEGm 13 F J& (inconsistency) & 58 BAfR A K T2 72 DI FEIT S
58D BRI EIEZEREND. HlE LT RAAL A4y b P e v
WA SNTeT I A A=A — R EHEFTTND, RAL U F v ha Ukl
KT LML, 22— R T 57 2V ICEMRERERET L TH
%. THEOREE IZB W T Y — T A& 5T 5 HilE, BROWNTEDEE
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DA UHAE 22— DX FECERLEST I LA ETLIZLTHS.
THEOREE |, Mervin & &3 Y —F ADOMEHBN R 5.
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7. B

7.1 WHCRRE R LTe D>

1.4 i Tl 7= XK 912, KRim X ORI,
R 1

FORESICHE L2 KA A Uik a7 LT 2 FEN 20
R 2 .

BREEICHE L RAAL VHEBOET N TEXZL L TH, 20O RA
A AR U7 ESRES T EN 20
RS DL THD.

FRE 1, R 2 &b, fREOEARN 7 EHE, BEREEOT-DITH
RELHEEERSIEICEH LCRAALS VR EET MET D2 ETHD. RAA
VHIGR A HERE L REEERE S ICE B L TET BT A0, VY — T AREEE
FIEEZOAEY — VM 1 OfFIRKR E L. & U TR IR Ot H s &
D3, ANLENGIELLS O Y — 7 A0 ESR L LTl L
TWAHREG, ZOMRIRIIAHTHD & LZ. 5.4.4 BiOFHINFIEORE F
IZBWT, BlE 1 FEAROMED 100%2 4 82%1 44, B 2 @R
23 100%2 44 89%1 4 Tdh-7=. 100% TRWEKIZHOWTIE, 5.5.1 T
SHLTEY, FEBIOY—LOXRENERK TIZRWDOT, 5.4.4 o
FRIIEOFRERNE, ¥V — T AREEFILE L EOIXHEY — I - THE
1 ZfRR LTV 5.

& 2 (2o Tix, THEOREE %figikik et L7-. 4.3.2 Hio(7)T,
THEOREE %t L7=#kEr#E o 72y THEOREE Z o LWk &
D LES LT-BEROBENRZ D (G 1) M oE LWEROH S S (L
2)72 5 THEOREE 1A HTH 2 & L. 4.3.5 HiDOFEROLN D, £
FERITGH 1 SR 2 88 BT L TWA. K- T, THEOREE 1%
2 2R LTS,

Y =T AR F Oy — 0V IERE 1 #fEk L, THEOREE
IXRE 2 2 LTV D, LI - T, KR S Tl 7 iR iE 135/ S
AR A R LTV B
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7.2 ERE L OHEHIHIE DIFIZE A

(1) THEOREE D 3B 515 7- 50 A,

THEOREE %, EREEHDOS Y —F A %> 2 LickoT, Ekop
REEWAHDEEDHZ EEM-T=FIETH S, K1z, THEOREE (%, KA
A VTR E o T2 b TIE R L, REEITRF - TV D EER T O
BOREATIEAZHN L LTWA., ZOHFENRERRMERC X A RIKEZ
DT NEDH D Z & A ERIC K > TR T 72

THEOREE H® > Y —7 %, HEEOFEMEOIREZFLIZL TS
-, MRELHMEMBECERALTETA{ELTWS., 44 HioQ)
THEOREE OEFT TR TW\5 X 9IS L= HEEE R ORLE 23 i o &
WIIRPH 5.

(2) vV — T AEFETIE L KB — LV OFERIHFIFEH BT A,

V=T ADOWERTFIE L T ORE Y — I Ko TERSITE DN
ENSHIH Lo MRE A 2 2 1Z, THEOREE O3 Y —F AR IZ BT
D RAA X AN— NOAMBRBN R TH D Z &2 HHFIEIC L -
TR, by Y =T AOBEFIEITIROFEDRHH Z L bR,

FRDATEITIIE L HEREA M T 5.
FRATE DS U 72 RB IR 720,
FURATE D3 U 72 HRE DO E A 22130 72,

HLRAAL L ZXF A= IRREET XD RRERERZRN AT D HE
TEIIFETIIE, 202y Y —F AOBEFHEICLVHIETE 5. Zh
(2 &V, Kaiya Z[35] Tk _XTWD L9572, RAAL L ZFAN—FTH A
WL T EOMRBEHRICKH LT, TOUNEENTWD K 9 R E i SCENTEE
THIE, FAAEXF A= RREEE LEEELZBINTE 5.

(8) 2V —F AREEFIEO TR Y —LVOFMENL DA A K

BRSO T EBRETO Y — )L O HE S ZF OREOF HMEIZES T2
BEEZL LTS, AHRbLDELT, O THEF= Y7 BfECLS
B oh el St DR HISEE DS & D FRE DR EE Tl X R Th - 7=, @—EHI
B4 U 7-deReffl 2 TS R ABIC F OB R RIS o 7, @QRBR THRR
T 5720 B OF RSN — T XRAZEOHE D LT o 72, @FFE
RO ZAT O Te O D Y — NRIERHITTE O SLOFERR D 7 8 O JFR T FK A
REDRITNL -T2, B ENRH-T-.
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8. BbhiZ

Y DOBABERMEEE, V7 V=T 2 -7 MR S
KDO—2>ThH 5. #20 Db DHERMEEEEICB VT, BEROREITIADRE
HAMETH D, TERORE DI Z B DI TR ESIF IR 2R
N EE LR THIER B0, L L, BEREPFRN 2 EET L Z LT,
BEM TR, SHREINRH D RAAL VO RE L TN D ERSITE
ICHESREEHICET ML LI RAAL ik e a2 F L EskEEE
A5 2HZEILD, BRSO E L RFICEREZESTEZDH LT
THONBENTH L. A, BEREFGICBITDHEROREZW ST
ZEIZX L TCUTOMRKREAIRZ LR L. £ LT, TNENOMREK
DEHATH D Z &% g3k & FHIE T oz L.

KEE L T OREEICER LA X ET NV EAXET L TET ML LT
V=T R

VY — T ADOBETIE L /Y — v

VY —F A &FIH L CERE ST 5 F1E (THEOREE)

AR L T AR fREPEICIE, Bk LEER DD, bk, 5%0
SIHL LTV Y —F R, V—)b, FEBIHELTETA.

1. FERHBRY Y —F A0SR
D KA A R D RAA U EEBE LT-FEZANRY Y —T A&
HT DI OOEE LTUTIRD 5.

O BEOERSWTENFEC RA A TR A CEN S YV —F 2%
RS2 2 LIZHBFEICHY 9 5. ZODITE, Y Y—TFREv—
THODTFENPLETHD.

© vV =T AEHESHEDTIEELEIEY —LVORREIE, ZEL TV
RA A HGE, FRZY AT AR Lehman[57]® E 2 (TypeE)
DA, FHEEOZLIZE VB LWV KA A VHFROBMNST TIZy Y —
TRZHD RAAL VHREO—HOEENRETHEBHLH. b
IZRHE LY Y — T AL S8 2 FIERMETHS.

@ {HHFELE BT, tho AL VOGS TX 57012, MBEWEL T
RIEDIVERDD.
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2. Y — LD YL

UV — T ZKEETIEOTNE 4, FNE 5, FIE 6 OE-ERELBML, F
AA T F A R— N PRERGHTE D B 5| RO TRENIZY Y —F R
BT HETEIETS.

3. L5 EBROIE

4.4 #i (40 [THEOREE O HHEEERIZOWT] THRTWD X I I,
THEOREE DG FERRN G A TV D ZYGHE~OBBIZKH LT, T bE
K OERT DX 8-/l E 9 5.
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B

TAEDEEZGIE T TS, TREW W el R HHRE T
DR VIR HIRN IR DVEH & BILAH L BT £

RIEDOEZGIEZIT TWEIEE, KR OERICEEZR ZIE 2 Wici2
W IZSEAREE R AR B TPl ) | RO e, AU AR RO & B
fLaH L R ET.

AR ZED HIZHT= 0, THE, TR, S, 2072wz DREE
TV FOBERRICIEWVEG E BILEBR L EFET
DREE 7' v ¥ =7 FOFK THERFIHFHRI T AT e 20%, 4 HE KT
KRFBEFRBHAIFIERHLUAANE —RR B2, MR RFE ST AR 8%,
O TR TR PR IIIA 2 £ LD D IThzh, S
FIERIEE WD LIZBILE R L BT ET.
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