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Abstract: 1t has been pointed out that in the calculation of “validity on customers’ needs”, which is one of
the goal selection criteria, one should consider influence of customers. However, any calculation method into
which the influence of customers on the validity on customers’ needs is incorporated has not been proposed.
In this paper, we propose such a method based on Analytic Hierarchy Process. From the result of evaluation
of the proposed method, we find out that the influence of customers should be incorporated into the calcu-
lation of the validity on customers’ needs, and that the result of goal selection can change if the influence
of stakeholders is incorporated or not. Also, we find out that a method which the authors have proposed to
estimate the validity on customers’ needs is a special case of the method which is proposed in this paper.

Keywords: Requirements Elicitation, Goal-Oriented Requirements Analysis Method, Validity, Influence,
AHP (Analytic Hierarchy Process)
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Fig. 1 An example of 2 layers-OR decomposition-sub goal graph[12].

gITR LT, WREFTSI HRRTER SIS [12).
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Fig. 2 A hierarchy diagram with 3 layers in AHP. Each of G,
C; and A; represents a goal, an evaluation criterion and
an alternative. c; represents a weight of an evaluation
criterion for a goal. aj; represents an evaluation value

of an alternative for an evaluation criterion.
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Fig. 3 A hierarchy diagram of the proposed method.
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Fig. 4 Aninfluence matrix. G represents “increasing profitabil-

ity from abroad” as a goal. Each of C; and C5 repre-

sents “users” and “managers” as an evaluation criterion.
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otherwise

722 L, Imp(Stp(g,s), Stp(g's5))
def. Stp(g, s) — Stp(g', 5)

)

2
Stp(g ) dgf ZS/GStakeholder m(g)s,,s
’ |Stakeholder

(6)

72120, m(g)s s 1X, AT —27 RNH ' € Stakeholder
Mo Rz, AT —27 K NVE s € Stakeholder 12 & > T
D, F—/v g OFEE. Imp(Stp(g,s), Stp(g', 5)) 1%,
Stp(g', 8) IZxt3 5 Stp(g,s) PEEE. md,(z) X
x> 0761, Fh e O/NEUEE n L E R ALK
. 2 <0751, md,(z) Y —rnd,(|2]). Stp(g,s)
%, =V g RO N RETINCBWT, T
DAT =T RNVEWRAT— T KV H s 1ZxF L THR- 7=
AT EDE]TH 5.

B 3 OEFHEAEIC KT T 5, RIBEREO—XHiATS
ZB 517, Zoo b, FHiiEHED 1o TR
W2kt 2 RBERO—XHEATS (K 5(a)) OIEREFE
IFROBEY THD.

(a) %uﬂﬂﬁﬁ—ﬁl T HEREBED— *TJZIST'_?'J%VFEJZ
B 1ickenT, RBEE (Fa—1) 13, [96EA
Mkl & rfﬁﬂﬁa_a}i‘)ﬁﬂ% Thb. dHliEHED 1o
TR 12k 2 2 s 2 DORBFRO—%f L


tahara
タイプライターテキスト
ソフトウェアエンジニアリングシンポジウム

tahara
タイプライターテキスト
2012


2012

Ci| A] A, G| Al | 42

Al 1|1/4 Al 11173

A 4] 1 A2 3 1
(a) (b)

5 WREATHINOIER SN D, SRR 3 2 FRERE D —%t

AT (a), (b) (X% %, FHliMENE TRIAZE), TREE) I

KT ORBREO—HHEATII T D, Cr1, Co 134 %, Pl

Y TRIRE), TREE) 2R, A1, Ay 13%x, REBELE &
FEAML), TBiHUBFRER) 2R

Fig. 5 Pairwise comparison matrices of alternatives for each

evaluation criterion, each of which are generated from

preference matrices. Each of (a) and (b) represents a

pairwise comparison matrix of alternatives for each of

“users” and “managers” that is an evaluation criterion.

Each of Cy and C5 represents “users” and “managers” as

an evaluation criterion. Each of A; and As represents

“using English for official language” and “hiring a local

interpreter” as an alternative.
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/ T
/
S 023 7y 0.78 3
3 1
S 022 7 == Cup!(42) 4077 ©
/
021F //U,/’E( 40.76
D___-—D
2 1 1 1 1 1 1 1 1 1 0
0 v 17 15 13 1 3 5 7 9 7
HEREOEEE

6  Co x5 Cr O—%THEEICHT 5 Cup’ (A1) & Cupl (As)
DT 7. ET Cup! (A1) THY, EMOFRHBEOMEE L 5.
—HERIE Cup’ (A2) THY, HlOHAOME & 5.

Fig. 6 Graphs of Cup’(A1) and Cup’(As) for the value of pair-
wise comparison of C; for C2. A solid line represents
C’upI(Al)7 the range of which corresponds to the left
axis of the graph. A chain line represents Cup!(Az),
the range of which corresponds to the right axis of the

graph.

&, A b Ay OB OB 2 BERBICANTZEED
=— R 524, Cup’ (Ay) = (A1) = 0.245,
Cup’(As) = f(A2) = 0.755 THHZ L Bbhb. L
72h 5T Cupl(g) % T— VBIRIEWE L T 558, +
T—LDHE Cup (g) BDIRKTH D Ay, T70H [H
HBERE ) BRSNS,

4. &

AfaTRE L FIEE, AGORA[] oFfoRED 15T
b5 R %, #iiEE BE) T oR/8% (¢
T—)L) O—xHHBATINCERS 2 L ((6) 2 &Rt L
TWo. ZHZED, AECRELZFiEORBR (X 3)
D 3 RBEELT D, FFHIAEIC ST 5 REREDO—%f
LEEAT AN I AERR T Z L TE A, LinL, H2
MeE 2 RER %, A BRI D MR R AE D — X Ll T
B (EE~ Y 7 R) OBRBGEIE, AT —7RLED
BREICESHNTREESND (BHi(4a)ZH) 720, WA
WAERRT 2 Z L3 TE 2. LER-S T, AfTRELE
FEFEERWTHD, BEEPEEN TN S.

B~ MY 7 ACNTET 5 ZOREMER, T — /L3R
FERICEOBREFBTINETRDLDIC, Cy 1T 5
Cy O—xt R (X 4 O 147 2 5o E) %, HEERE
(F1) TEVELITXTOREREEOFHANTIHIZE (LS
BIEBAED, Cup’(A)) & Cup’(4y) BHi(6)BMR) 0
T 7 EER L. ERER 6 1R T. SEO BRI
K20WY THD.

K6 ELk2MND, WOZ LBDLND.

(1) HEEREOTSTOEEET Cup’ (A1) < Cup’(Az)
Thn. LIeBoT, EOHEEEIZEDY 7, Ay

*LNEESE 6 ML T EA LA R LTS,
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£ 2 ColTHT 5 CL O %HRIEICKT 5 Cup! (A1) &
Cup! (A»).
Table 2 Cup’ (A1) and Cup?(Asz) for the value of pairwise com-

parison of C; for Cs.

Co IR 5 Oy O—*tEUE | Cup’ (A1) | Cup’(A2)
1/9 0.245 0.755
1/7 0.24375 0.75625
1/5 0.24167*1 | 0.75833*1
1/3 0.2375 0.7625
1 0.225 0.775
3 0.2125 0.7875
5 0.20833*1 | 0.79167*!
7 0.20625 0.79375
9 0.205 0.795
PNEREND. L, RICHBRDEENLHBNT

b5, (2) AL, BRI 2E5FHMEEAECET 5
BHRNARL S —E L TOIUE, ¢ 13T — /BRI R A
B 27, aj; OB TIT—VBIGFERDREIND LW
IMEERD. Thbb, WANKTLT 5.

(V) (ak; § arj) = Cup!(4;) ; Cup’(A;)

et (7
72720, 4,5 €[l,m], k€ [1,n]

ZOHITIE, a1 < a2 D3O agy < agg THDHTZD,
(N REDY, Cup'(A)) < Cup’ (Ay) THBHZ L hbn
5. LoT, Ay DBRIRENLA.

(2) REREOBERBEEN 1ICESKIFE, BVED
Cup’ (g) DRIDZALDEIG OMEHEA KX <, Wi, 1
MHESHDHITE/NES . ZOFRIT, BEOFEE
DR AN S NS, T VRIS RIIA T ST
<, WZ, REWGE, I VBPGEERITEE i
SWNWZ EZERLTNS,

(1) kv, BEOREEN T —/VRIFERICEET L0
1%, BRI 25l IR HE I B3 B BN S B 7R B
BETHS. ZOTH, ®5(b) O 1T 255 L, 2471
By Ol % AN 2 72358 OFME1T 5. 372bb, &%
AR5 B BAER O — R HEATHIN, B’ 7T OB
EEZD. ZOEHED CylZxT B O O—xtibEkfEs,
HWRETE VG TR TOEREEOFHHN CIHICZ(L S &
=35HAa0, CupI(Al) L CupI(Ag) DT T 7 EFDERE
e AAE 8 LR 3IRT

X 8 L3 30D, AERBEOEEEN 1 R TIT A 2
WININ, 1L ETI Ay BDBIRENDZ Enb0d. L
TeldoT, ZOWE, I —LiRPGESITEE O PR ITK
fFLTENT D, R, EERER 1 RHOHEDT—/1
BIRERIL, Cup(g) Ik B — LIRS R (2.1 Hiz i)
E—FE L. ZhiX, Cup(g) id, §XTHORAT =2
N DEEENE LNGEDEE LTERSIN TS (2.2
iz -0 Thsn. Tobb, Cup(g)ld, ARTREL
TIFEORR G GREREOETEN 1 O5E) 1Txt
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Ci| A1] 4> C | A | 42
Al 1 |1/4 Al 1] 3
Al 4| 1 A | 1/3| 1

(a) (c)
B 7 &P KT 2 AR O AR 72— X RAT AL, (a) 13
5(a) &ECATHI. (c) I3, 5(b) @ 147 2 Bty & 247
1 Blpsy DRk sy B % & L 74751
Fig. 7 Tentative pairwise comparison matrices of alternatives
for each evaluation criterion. (a) is an identical matrix
to Fig.5(a). (c) is a matrix that the component value
of 1st row and 2nd column is replaced by one of 2nd

row and 1st column in Fig. 5(b) each other.

[ —Culy)

——Cup/(42)

03fp oI

1 1 1 1 1 1 1 1 1
179 17 1/5 173 1 3 5 7 9

EEREDEEE
8 ColThY 5 Cr O—%HHBHEICHT 5 Cupl (A1) & Cup!(A2)
DTT 7. T Cup (A1), — 8T Cupl (A2).
Fig. 8 Graphs of Cup’(A1) and Cup!(A2) for the value of pair-
wise comparison of C7 for C2. A solid line represents

Cup’(A1). A chain line represents Cup’(Az).

0.2

£ 3 ColTxIT5 CL O—XIHEMEICKT 5 Cup’ (A1) &
Cup’ (Az).
Table 3 Cup!(A;) and Cup’(Az) for the value of pairwise com-

parison of C; for Cs.

Co IZxI9 5 Cy O—xfbliehii | Cup? (A1) | Cup’(Asz)
1/9 0.695 0.305
1/7 0.68125 0.31875
1/5 0.65833*1 | 0.34167*!
1/3 0.6125 0.3875
1 0.475 0.525
3 0.3375 0.6625
5 0.29167*! | 0.70833*!
7 0.26875 0.73125
9 0.255 0.745

LTS, ZhE, WICERDZWENCHLNTHD.

(2) i, EED jITK LT B—EfRBIE, F—1
BRI ¢ ITBE G2 RN LERLTND., T72bb,
WML T D
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(VE)(ck = B) & (Cup’ (4;), Cup’ (A;))

= (Cpar) /B, (Zyars)/B)  (8)
7L, BIXEE, i, €[1,m], k€ [l,n]

REREORIEEN 1 ORE, 4) XKD, FED jIT
LT, ¢;=05ThHsd. LoTIOHAE, (8) XL
T5. £, (4) & (6) R, aji 13 Stp(g, s) TR
L. T, fEBEDOJIZHLT, ¢;=1,1, a; OD
DI Stp(g,s) VD E, (1) & (2) Rnd, KR
SETD.

| Customer| 9)
7212L, g=A;,s=Cji€[l,m],j€[1,n]

Cup(g)

REFIEZBNT (8) AL T2 D%, EEREOE
HENRLOLERETTHD. 20D, BEFIEZBW
T, REREOEBEEN 1 OBFHICOH (9) XA KA T
5. LMo 7T, Cup(g) IFEEREORELN 1 OGH
O Cup’ (9) \ZxHET 5.

5. EE

Cup(g) ()X X, T—NgITHLT—EBIZEELHHE
Thb. —J5, Cup'(g) BFi(6)ZBM) 1T, F—L gD
BTV RY, BT NVDfREL o TNDTRTOT
T UIRFE L TN LT 5. — IS, -3 — W3
DEIT—LVEFEALTOBHABRD B2, Cup'(g) 1,
BEOMEELES. LiL, 20z L2 X508 TR,
fiflig7e HI1E, RO =—XZHET DY ML, T —/LiER
HHEL LTERSNLTWA D [12] U HBR), Cup’(g)
&, T VBIREHEL L THRBINLIZLwNeTHS.
Cup (g) T —/VBPFUIEHE L U THBET 27201218, Zh
B, T—=NTT T EOEED 2 BEE-OR -4y = — L
T T7OHT— M LT, FOLEEDOFI— B
%522 89 RIEETHILI V. BEFIETE, 20
ZEIRFEEN TV A,

6. fEim

6.1 F&&H

BERE BT D W TR DB 2 BRI AT T —
I g DFIRD=— R 5 24O L, Cup’(g)
(3 (6) M) & LTHRE L. BEFEZ M L7k
R, BMEDO=—XZHT 52U HOHBICITHEDOEE
EEBICANDGRETHY, MEOEEBELZBRIZAND
LA EANRWEA LT, I B IGERNET 256
WD ZERHALMNI T, Fln, BELRBEED=—
RIZBET 224 %R D kL LTIREL TV D Cup(g)
(1) ) 1%, AR TRE L= Cup! (g9) DRI E IR
THZERbIroT.
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6.2 SHROERE

R TZICBWT, AT =7 R F L8R E O ER
BROEEWEGHTT HEA) 5] L LT, AT =Ry
ST LRI DRI B ML STV S [10). £ 2T
X, AT =27 FRE NG RIZERICKHT 2RIEOEA WL,
[BCEEE ) 720 Tidze<, TR & THEEE) O 2508
RPDIHTSNG. AT —7FRNFO TEEE] L%, [E
RIZH LT, AT =7 RAFBBEE SRHEAV] [10]
THDH. SHROMELE LT, Cup’(g) & & HITHERILL,
B D EEE &2 E I Cup! (g) DFE kA
LT ERFETLND.
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