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A Method for Improving the Reliability of Business Processes
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Abstract: Business processes can be assessed by checking transaction documents for inconsistency risks and
can be classified into two categories. Inconsistency refers to a mismatch between items (product name, quan-
tity, unit price, amount price, etc.) among transaction documents. We proposed a method for the assessment
of risk inconsistency. This paper proposes a method for improving a low reliable business process to a high
reliable one. This method provides a more practicable function to design and evaluate business processes for
a company’s internal control over financial reporting and an internal security measure on the information
security.
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Fig. 1 Classification and improvement of business processes.
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Fig. 2 Business process diagram.
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Fig. 3 Purchase order process diagram.
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Fig. 3 Purchase order process diagram.
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Fig. 6 Improved purchase order process diagram.
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Fig. 7 Improved voucher matrix 70, T°.
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de ds Ve= {d1,d2,da,ds}
d7 dz Vz={ds,ded7}
ds de Va={d1,d2,da,ds,d7,ds}
M8 WFEEBTULASAT T A
Fig. 8 Sales process diagram.
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Fig. 9 Voucher matrix 79, T8.
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ds\ 11011111 /B8 &\ 00000001

10 {RZE% ANV Z 7ARS5e G EATH) T8
Fig. 10 Change of voucher matrix T°%.
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Fig. 11 Improved sales process diagram.
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Fig. 12 Improved voucher matrix 7°, T9.

7ok 2, T TIERED S EHENMEE dy k)
AYAT T MR 5.
(3) ED(REE e ThIo%E (F 12)
(4) (REZE AR OB OGS (1K 12)
(5) ¥ TR ZADOEEEOHE
HRPALE I L 7AREREEATH] (T°) OB
ETRT1ADT, TXOEZEITHNIZEAE IR,
FEEREL) A7 O, EEMOSVERE 7T+ 2
I &y (AR

5. BEMZR

BT & 2% 70 L ADWHEIZOWT, Wb I
HHE [10] R 2 A 7 2 E ARG [11], [12] 7% &°C, H5]
AR EBORNTLHEH LB ELIERL TY R 7 5 %
v, #ERISN7) 27000 L Ok & E i3 2 FIEATR
ENTVD, ThICIH->T, AAEFHLER EOEME D,
HME ORI EONTEETE2EBE 7u L AD
MEETEL TV (1], 2, 3] 75, ¥B 701 20EH N
RRBIGICHET 5 2 3L,

© 2019 Information Processing Society of Japan

FTETWRW,

R L OB, BARM 2 EH L OS5 ¥EBTIE
TFREH T O AR, BEICOLTETVLL,
EBREEP LML TND EIAHF L VWEEZ S,

6. IEim

REB IR OBE2 S, BHETE2¥EE 70
ZDRESEERD LN T VBN, itk, EB 70t ADEHE
HEICIEEBIN 2 01375, ARRKFH LG EOFEMEROH
ARCTRERIC X B EEIN I IS 2R S o 7z,

OB LT, FEESHIX, W IOEEEIRD [¥H5
TULADEEN] %, ¥B 70 ATRITESNS F¥ 2
Av b (BE) IEHLT, [REOEAGTICLZEAME]
%, ¥B 70 2Z0EEED 1 oo L L TERIL L.
COEEIZTEDOVTETMEL, ¥EBT O ADEEED
121220 T, BN, FENAR T A X Y M FEERE
L&A L 7= [8], [9].

KEHILTIE, E5HI12, 2DOT A A Y PFETEERE
ED A7 HEG, BEEMEVEHE SN EE SO R A
z, BEAEE) A7 OV, BEEOREWVER 7T XX
NYETLFEO 1 OERRE L. B L WEFE,
Wo ZARETENEBE 7O X% KIEICEE L R2\WT,
KB T UL ADRBIHEI LEFHA XY P EBMLTW»L
T, (BT ADOFEEOUENTE S,

ARIFZeIE, EBHARLERE O 2 IESWTER SR
BHREF2AYNESHTAHIET, ¥BHAIREB T
ATHER L2 W OMERGiZ HiF L TWwa. Kl
BWT, (2B 7O ADORBICANY M EBENT LI LT
BHEEORNES 70 L A 2 EEEOBVES 70 £ AN
WETLFLEERLAD, EBTHLADORHFITA RS b
ZEMLTHETLFELRET LI LIEITETE LW,

1507



BRI F =5 Vol.60 No.9 1500-1508 (Sep. 2019)

FOD, FEHBTOEADEFIIANY N EEINL T
TAHFHEEETHAIC L o TWwAE, 5%, ¥ 020
BHIZANRY FEBEMLTYET 2 FLEEMEL T ELk
VW, F77, EBTHELN TV LEBHIIREE Tut 20
A, AL TWE YL, TEA XY bY— VOl
Ll L TwEwn,

HHE AR LCOERICEELRSHE* W2 &F L,
SR B ES%, # SR, HAFREBIZ IE#H 7 L
I9. F7, WPV TEEEVZEF L, BIICHE S
Ay BIEEFSAEHNZLET. S50, AR
YhEWREEF L, EREOH A IEH N LT T

SENH

(1] HKET, PHCE T HEMROZ0OH»H Y1 a 0
PIERREHD, BEBSIEIRIG 2 (2007).

(2] JUImE, IR, SORFEN CRHIESEGIAR, Ak
(2008).

(8] EAEFARA C PUEACHI O A & 9B, IR (2006).

[4] &R B EVARE ISV RHREEAN, %30, H
AR AL (2001).

(5] WA &EMEAR, 852 M, hOuREETE (2002).

6] T.avxy C.7¥V>¥ RIUNAN C.oyadAfr:
TVT)AnA v vasyyar [H2%], 83 &
fCRHEE (2012).

[7] Tida, S., Denker, G. and Talcott, C.: Document Logic:
Risk Analysis of Business Processes Through Document
Authenticity, Enterprise Distributed Object Computing
Conference Workshops, EDOCW 2009 (2009).

8] AR, CAER, HEEN BT XOREOH
R, T SHTCRE, Vol.56, No.9, pp.1794-1800
(2015).

[9] Komoto, T., Futatsugi, K. and Yoshioka, N.: Assessing
Business Processes by Checking Transaction Documents
for Inconsistency Risks, Proc. 6th International Sympo-
sium on Business Modeling and Software Design, Sci-
ence and Technology Publications, pp.39-45, ISBN:978-
989-758-190-8 (2016).

(10] AEREFEES L MBI ISR B IR O FFAM b O:
I B E i AEHE (2011).

[11] #RFEHEY | v AT L EIEHEBHIR (ML IR S
IT 474 %~ A) (2007)

(12] HEHENRE v AT L EHIEBRIR (W HHEI2R5
IT #Ehl A7 A 5> A) Bk (2007).

[13] Breaux, T.D., Vail, M.\W. and Anton, A.L: Towards
Regulatory Compliance: Extracting Rights and Obliga-
tions to Align Requirements with Regulations, RE2000,
pp.46-55 (2006).

[14] Asnar, Y. and Giorgini, P.: Modelling Risk and Identi-
fying Countermeasure in Organizations, Proc. 1st In-
terational Workshop on Critical Information Infras-
tructures Security (CRITIS ’06), LNCS 4347, Springer,
pp-55-66 (2006).

[15] Arimoto, Y., Kudo, M., Watanabe, Y. and Futatsugi,
K.: Checking assignments of controls to risks for internal
control, Proc. 2nd International Conference on Theory
and Practice of Electronic Governance (IECGOV "08),
pp-98-104 (2008).

(16] AR, AR, FHAEN DB LoEEReE '
WL 72368 70 L ADFBEEO 7 £ A X ¥ M Fik, 1§
HRAULBL 25 CEE, Vol.59, No.9, pp.1699-1708 (2018).

© 2019 Information Processing Society of Japan

AR ESX (ExH)

ESRVA g &=y R SR a 0 = B
([E@FE) . Bt F o) 7 1 ZEfiER
SEERBICHEH L, ¥ o) 7 1 Bk
FICHIRZ RO, BT 0L ADFE
PEDOWEREE, EBOHNS T+ —< )b
TR L CEE T A0

ZAKREE (E&H)

J e 5 v B2 Bl KB K A2
2. ESEHUNEEMIET % BgE A
T A=Ay FOEEED,
HISP, OBJ, CafeOBJ & o 7255k
W A SEE 2 A L T &
2. YA HEIE LT 7 4+ — %
VAV Y RO L, 74—V AV y FEfGL L7
Ty 7% o AT LARBEBOEER~OREZHIEL T
%. ACM TOSEM (tosem.acm.org) #itEZH (associate
editor, 1996-2001), &5 20 ]V 7 b7 = 7 L5 ERE &k
(icse98.aist-nara.ac.jp) 7' U7 7 A REEE 2D, BE,
JAL (www.elsevier.com/locate/jal), 1JSI (www.ijsi.org)
T RNA - WEER, () - IBIEGE ER & (JEITA)
VI N7 IV =T) s EMERAREES
B 5.

EERE!

1993 & I K TR E M5
BhAcZE. 1998 4 bk deim Bl Hi K
B RS OB A g B R R
BAET. B (HRESS). F4E (BR)
FEALE. 2002 4F X 7
JEATICER, BifE, [MFsERTAERER,
2007 4 & ) I AFFE K FEBE K7 % 38, ¥ 2
TA T ITANY =T vy T TE, VT My T T,
T2 T FOWTE - BSSICHESE. EEHREEES, H
K7 by 7RSS, NTHEES %, IEEE CS £48.

(IE%R)

1508



