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Table 2 Correlation Coefficients between Software Size and Work Hours.
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Table 3 FP Rates on Each Application Set.
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30 31 0.5
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11 1 1.7

PR—k 15 2 6.3
20 29 0.4
30 34 0.3
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Table 4 Adjusted Variance Explained of Application Set.
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Table 9  Number of Data Points on Each Size Approach.
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Table 5 Adjusted Variance Explained of Industry Sector.

EE2h=R W N—T | r—2% o  pll
BT —H 64 030  0.00
PR5F 5,11, 13, 20, 30 59 0.15  0.01
13, 20, 30 56 0.07 0.03
BT —H 31 0.16 0.06
PR — k 5,11, 20, 30 29 0.08 0.13
20, 30 26 - -
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Table 6 Crosstab of Industry Sector and Application Set.
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Table 7 Adjusted Variance Explained of Hardware.
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BT —H 59 0.168  0.025
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Table 8 Crosstab of Hardware and Application Set.
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Table 10  Adjusted Variance Explained of Hardware Stratified

DIN— R =T D

by the Application Set.
B | WEIV—T =28 o p il
Ry 20 31 -0.10 0.79
) 30 28 0.15  0.05
o 20 23 0.14 0.18
YA 30 32 -0.01 0.45
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Table 11  Adjusted Variance Explained of Language.

= SES WAE T N—TF | r— 2% o’ p il
LR5F 19 86 0.06 0.05
HR— h 19 25 0.02 0.32

K12 "—Fu=7 LHESHED I n AEFE
Table 12 Crosstab of Hardware and Language.

P = ah
S P COBOL  EASY  JCL  TELON
U7
IBM 55 1 13 20
S/88 0 0 0 1
TAND 1 0 0

* 13 V7 U =T7 BUE &R SR OFEBILREL

Table 13 Correlation Coefficients between Size and FP Rate.

E SRS W N—T | r—2A%K p  piE

19 (FiSMA) 046 86  0.00
AN

e, BT —XH -0.14 97 0.18
ey 5,11, 13, 20, 30 -0.03 91 0.75
13, 20, 30 -0.03 88 0.80
19 (FiSMA) -048 29 0.01
- Ecvababd 039 68 0.00
R 5, 11, 20, 30 -0.41 66 0.00
20, 30 -0.41 63 0.00

IFPUG O 7 — A TlX, 8 hDr— AT LB SEE)S ik
SNTWiehoToicdh, TN ESHTICHW -T2,
WZRSFE VAR — FOEEDRICHT D, "— Ry =T D
%5¢%KT.Waﬁ%ﬁﬂﬂMA%@#wx%%ﬁuﬁ
W, FRLDNESL—F 11 DT Thot-. T
2ﬂ5Kﬂ%f@ﬁ%ﬁ%%?—&tyb%mmfméﬁ
BAR S 7E LMEENROBHO S TiE, #ERICEHE MR
@7~&%mwfwé:&uté.%#@W%ﬁﬁ_ow
T, FERIRELSAVREELRD, VR— bOEE
RIZOWTIIHER LR DD o T,
BAREFEIIN— R =7 LHERH D Z ENEZN. R 12
WRT L DIL, TR — A (FP FHEIED FiSMA %)
T, "~ KU =T7FEA L [IBM] Thotz. T7b
B, ZONWTIEAN— R Y =7 OVEESRICHT 5 H8I1T
INEWEEZBND. Lo T, BRESHEIIMRTOIEER
WCHIBRERBLTNDHLEEZD.



f VARSI Sy
IPSJ SIG Technical Report

36 VI+bz7ORE
WHEIN—T%EZEB LT, Y7 b7 OHEE (FP) &
VEZEZ R L OBMRIZOWTHHT L7z, & 1312 FP L R5F,
PR — N OIEEE L OMBIREE T, FP FHIRER
FiSMA {07 — 2 (N7 L—7 19) & IFPUG 1£D &7 —
A &SIV, WE T N — 13— A DfF M & 15K
ST L.
BREFOAEEBRICOWTUL, IWE T V—T"2 19 DIFA,
BI#ENEE & 720, v R— hOEEGRIHOVWTE, ED
BHEbARL ol GRERLY, WEINV—T%EE
L7EBAETYH, Y7 MY =7 OFBLIY R — F OfEER R
LAOHEZR--TWA EEBEXLND. 2, V7 MU
T OBURIIIRSTF OEESE L AOBEEZ FF OG5 H 5 13,
2 < DFATIEHEHER RN EEZXLND.

4. BIEWRE

WS ONOIFFRIZEBNT, RTFOIEEDRITEET HE
ROBHTNEZNTUWD. Jorgensen[8]idxH D BHEDT — X %
SETL, BHMERY 7 ho =T OB LR SE B3 RS
FEE A REEE) ITEEDRICHER RN LERLT
W5, Ahn BIEAFEMZE B ER &EEIOBES (HiRr 2
K, ABERZRE) OREEETFITELBEET VICHNT
W5, 2Rl IRHOMETIE, AFETHW-X D%
WEMBIT — & 2 0irxtg L LTz,

V7 MU = TARSFICET D R T — % 25T L
ToWfge, SNV TIEHINFETD. REEEA LA
KR AT 5w =Pl & OFAE[14]TIE, B
W7 — X VS, HEilTE 720 ORSERHS 52 1EE%)
BL B LT, ¥R OENE B ) EZ R LT
%. Tsunoda & [18]IXEEREMIAIT — & Z W, 1EXEZNE (&
EE7' 07T AR EWEE) (BT SR 454 LT
WD, 1272 LSEATHIZE Tl FP oEER I 2 VW TR 57,
AAFFE & e UC, AT OEENR O EHRITOR0EME
PEDME. 2072, V7 MU= TRSFOMEOEEN A
ED BT, RO XS e EfEERE VT — & Z Wiz
OHTINE LI D,

V7 hU =T OY AR — ML ITIL (Information Technology
Infrastructure Library)[3] TiEXHNTWH L H 7T AT A
HWHO—MTHD. ZNET, VAT LEHICET D5
B ONEET LN, TNHIREICTVAT LERAOT 1
TRIZEBLTWS,. fil2iE, Pollard H[1611Z7 AU B &
F—A N7V T OREICBTE VAT LEMRITOWTHH
L, ITIL OB’ KEhT 27200 EERLEIK (CSF) %
B 5202 LTV 5. Tsunoda B [1911 4 3EREMr0 T — % % A
WT, VAT LEHOEBEITEET D2 ER A5 LT
5. ZNHOHJETIX FP L /EERMCER SN D 1EED)
RIZOWTEDIT L TR LT, FORPAPFRE DT/
WTH5D.

2014 Information Processing Society of Japan

Vol.2014-SE-184 No.7
Vol.2014-EMB-33 No.7
2014/5/20

5. BhYIc

AWFFETIL, ISBSG Mgt 2 Y 7 MU = 7R, H—
CRCET LTy bEOGITT2BICERT & R
OWTRLE. T—%ty MaiE IEIAV—T7) HNisk
INTHEY, ZRICEY, £ —2AN O/ HIE S
NIle&mmbZ ENTE DL WEI NV—T1IRSE, P—E R
DIEEDNREBONEER D =, ZDD, b LINES L
— 7 BRI T o6, Bo-BEERE L
TLEI RSB, Bz, AFETRLIZE DI

WHEITN—T%BE LGS, ERITMRSTOEEDE L
BENH D L HICAZX DN, BE LSS, EREIIETO
EHNREBEN D B LTV 220, £, 15— 2
i) AMENTF —Z 2R LI b B 59, EiEtkofun
= ARIFAE LTz, 2 DI HTREICBRIN T 2 LR B 5.

BE Ao —HIX, SCEREERE AR (K
& C: BREEE S 25330090) (2L BB AEZ T,

SEXH

[1] Ahn, Y., Suh, J., Kim, S. and Kim, H.: The software maintenance
project effort estimation model based on function points, Journal of
Software Maintenance: Research and Practice, Vol. 15, No. 2, pp. 71-85
(2003).

[2] Blackburn, J., Scudder, G and Wassenhove, L.: Improving Speed
and Productivity of Software Development: A Global Survey of
Software Developers, IEEE Transactions on Software Engineering, Vol.
22, No. 12, pp. 875-885 (1996).

[31 Bon, J. ed.: Foundations of IT Service Management: based on ITIL,
Van Haren Publishing (2005).

[4] International Software Benchmarking Standards  Group,
https://www. isbsg.org/

[5] International Software Benchmarking Standards Group (ISBSG):
ISBSG Estimating, Benchmarking and Research Suite Release 10,
ISBSG (2007).

[6] International Software Benchmarking Standards Group (ISBSG):
ISBSG Maintenance & Support Data Suite Release 4, ISBSG (2010).

[7] ISO/IEC 14764:2006: Software Engineering - Software Life Cycle
Processes - Maintenance, International Organization for Standardization
(2006).

[8] Jorgensen, M.: Experience With the Accuracy of Software
Maintenance Task Effort Prediction Models, IEEE Transactions on
Software Engineering, Vol. 21, No. 8, pp. 674-681 (1995).

[9] Lokan, C. and Mendes, E.: Cross-company and single-company
effort models using the ISBSG Database: a further replicated study,
Proc. international symposium on Empirical software engineering
(ISESE 2006), pp. 75-84, Rio de Janeiro, Brazil (2006).

[10] Lokan, C., Wright, T., Hill, P. and Stringer, M.: Organizational
Benchmarking Using the ISBSG Data Repository, IEEE Sofiware, Vol.
18, No. 5, pp. 26-32 (2001).

[11] Lopez-Martin, C., Isaza, C. and Chavoya, A.:
development effort prediction of industrial projects applying a general

Software

regression neural network, Empirical Software Engineering, Vol. 17, No.
6, pp. 738-756 (2012).

[12] Maxwell, K., Wassenhove, L. and Dutta, S.:
Development Productivity of European Space, Military, and Industrial

Software

Applications, IEEE Transactions on Software Engineering, Vol. 22, No.
10, pp. 706-718 (1996).



f VARSI Sy
IPSJ SIG Technical Report

[13] Mendes, E. and Lokan, C.: Replicating studies on cross- vs
single-company effort models using the ISBSG Database, Empirical
Software Engineering, Vol. 13, No. 1, pp. 3-37 (2008).

[14] AARER AT A 2—Y = M : Y7 rv=T AV
v 7 AFAE 2008, BHANEH S AT L« 2—F—1HE (2008).

[15] AABUEIHE : ISX 0161 Y7 Mo =T HHfi—Y 7 by =7
TA T A I NT a AR, BABKHS (2008).

[16] Pollard, C. and Cater-Steel, A.: Justifications, Strategies, and
Critical Success Factors in Successful ITIL Implementations in U.S. and
Australian Companies: An Exploratory Study, Information System
Management, vol.26, no.2, pp.164-175 (2009).

[17] Rodriguez, D., Sicilia, M., Garcia, E. and Harrison, R.: Empirical
findings on team size and productivity in software development, Journal
of Systems and Software, Vol. 85, No. 3, pp. 562-570 (2012).

[18] Tsunoda, M., Monden, A., Matsumoto, K. and Oshino, T.: Analysis
of Software Maintenance Efficiency Focused on  Process
Standardization, Proc. of International Workshop on Empirical Software
Engineering in Practice (IWESEP), pp.3-8, Nara, Japan (2011).

[19] Tsunoda, M., Monden, A., Matsumoto, K., Takahashi, A. and
Oshino, T.: An Empirical Analysis of Information Technology
Operations Cost, Proc. International Workshop on Software
Measurement — (IWSM/Metrikon/Mensura),  pp.571-585,  Stuttgart,
Germany (2010).

[20] Winer, B., Brown, D. and Michels, K.: Statistical Principles in
Experimental Design (3rd edition), McGraw-Hill (1991).

2014 Information Processing Society of Japan

Vol.2014-SE-184 No.7
Vol.2014-EMB-33 No.7
2014/5/20



