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A Method for Selecting Fit Data in
Software Effort Estimation

KoJ1 Topa,™ AkiTto MONDENT!
and KEN-1CHI MATSUMOTO'!

To construct a better multivariate regression model for software effort esti-
mation, this paper proposes a method to automatically select (or not to select)
projects as a fit data from a given project data set based on estimation target’s
features. As a result of an experimental evaluation using the ISBSG data set,
the proposed method showed better estimation performance than the conven-
tional method (of constructing a regression model using all project data). The
median of MRE (Magnitude of Relative Error) was improved from 0.452 to
0.367, and the median of MER (Magnitude of Error Relative) was improved
from 0.357 to 0.336. This paper showed the necessity of fit data selection, and
showed that the proposed method was one of the effective and systematic meant
to do the selection.

1. 0000

ooooO0o00o0o0oooooOoOo0O0OO0O00ooOOooOoOOOO0O0O00O00OOBDOOD
000000000000000Y?00000000000000000000000O0
000000000000 00000Y00000000000000000000000
000000000000 0000000Y 00000000000000000000
000000ooooo0o000o0ooooo00o0o0oooooooooooooooo
00000o0oo0o000ooo0o00ooo0o0ooo0o0oooO0o0oooooooooooo
Analogy—basedEstimationl)’s)DDDDDDDDDDDDDDDDDDDDDDDDDD
O000o000o0o0oO0o0o0ooo0oooOo0oooo0oo0oooooooooooo
O00000o00o0o0oo0ooooo0ooooooooooooooooooooog
000000O0000o0o0o00ooo0o0oooo0oooOoOooooooooo
000000000 0ooOo0OOO0O0000D00DO0OOOOOO0O00oOOOoooO
O0o000000o0O00OO000Oo00O0o0oO0o0oO0OOoUOOoUoODOOooOoOoooOoO
0000000000000 0000o000000O000DOO0O00DO0OoDOOoOooDoODOOoO
0000o000o00oO0o0U0oOo0oo0ooO0DU0OoUOO0DUDOOUObDOoODODOOoOoOO
0000000000000 0o00o000000o000OO0O0oO0UoOOoUoOUoOoOoOOo
gogobooobbuooobboobbbooooboboa
ggboooooboooobooboobooboobooobobuoobobobobooo
goboboboboobooboobboobobobbobbobobooobboobbooboo
000o0oO0o0o0o0oo0oo0oooOo0ooooooo0ooooo0ooo0oooo
000o0oO0o0oo0oo0oooo0o0ooo0ooooooooooooo0oooo
O000o0oO0o00o0oo0ooooo0o0oo0oooooooooo0oo0oooo
0000o0o0o0oo0oooooo0oo0ooooooooooooooooooog
oopoooo
O0o0oo0o0o0oo0oooo0oooooooooooooooooooooooOoooo
O000000o0o0oOo0oo0ooooooo0ooooooo0oooooooooo
000000000000 100000000000 ooo0o0o0o0o0ooooooooo

t10000000000000000O00O0OD
Graduate School of Information Science, Nara Institute of Science and Technology

(© 2009 Information Processing Society of Japan



2700 0O0O0OOO0OO0O0OOOOOOO0OOCOOOOOOCOOOOO0O0O

000000000000 000000000000000000000 =00000 =CO0
0000000 =20000000000000000000 =00000000000
0D0000D00000000D00000D0000000000 =CO000000000
00 =200000000000000000000000000000000 =000
000 =CO0000000000000000000000000000000000
00 =CO0D000D0000 =20000000000000000 =0000000
0000 =20000000000000000030000000000000000
0000000000000 0000000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000000 0000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000 000000000000000000000000000
000000000000 00000000000000000000
0000000000000 00000000000000000000000000
000000000 International Software Benchmarking Standard Group ISBSGO O
000000000000 00ISBSGOOO0®000000000000ISBSGOOOOO
1989000 2004000000 200000000000000000000000000
000000000000 00D0O0DO0o”0
0002000000000000000000000000000000000 300
000000000000 00D004000000000000000000000000
0D0005000000000000000060000000000000000

2. 000oOO0obooOoooboobooooobooboooog

gobooooooooobcoooboooOoboOoooobOOoboOoOoooOOobOoOooDoo
gboboooboooodoooboobooobooooooobooboobo 1000b00OobobUODbo
goooooooooooooobooooooboboooobooooboOoooooDooboOobo
ooboooooog

gooooooooooooooooobobooo1ooooooObObobobooobooooo
Oo0o0o0oo0oooooooooooO0o0oooooooO0OO0b00O0000o00 1o SLoC

000ooooog Vol 50 No. 11 2699-2709 (Nov. 2009)

O Source Lines Of Codel 000000000000 DOODOOOODODOOOOOOODODOO

000080180000 00O00YONO00000O0DONDONDO0NONONNONNONDOOnd
00 100000000000000000000000000000000000000
00000 100020000000000000000000000000000020
0000000000 80180000000000000000000000O00000
00000000000000000000000000000000000000000
ooo®o
0000000000000000000000000000000000000000
00000000000000000000000000 100000000000000
000000000000MO00000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000 0000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000 00000000000000000000000000
000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000%Y 00000000 1,050000000000
000000000000MO000000000WehOO0O0O0000000000000
0000000000000 0000000000000 300000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000

(© 2009 Information Processing Society of Japan



2701 0OOO0OO0OO0OO0O0OOOOOOOOCOOOOOOCOOOOO0O0O

gobooooooooooooobooooobbooobooooboboooDboooDomoo
oooooooOWwWebOOOODOODDDOOOOOOOODOD =0000D00OO0OOOO
gobooooooboooobooooooobooooboooooooonn

3. Jbhooooobooobooboo

gooobooocbooooooooooboooooooobobo1bobo0oooooooooboo
goooobooooooooooooooooboobooOoboOoOo0oooooboOoboboooobobObooo
gooobooobooocooooooobooooooboooobooOobOOoOoOoboOobOoOoOoDoOoo
gobooboobooooooooooboobooooobooboooooooooooooooboooDoo
goobi1obobooooooooobooooboooboobooooooOobo0ooOoooooDooboo
goboboooooooooooobooooooooooboooooobooooooooooDooboo
00000000 O0000000000000000000000000000000
gobooooooooooooooboooobobooboooooooooboooooooon
010000000000000000010000000000000000 =COBOLO
00 =0000000 =00000000000000 1040000000000D0AO
goooobooooooooboooo sboooooooobooooooobooobobooooo
gooooooooooooo 20000000003 00000000000DODDOO
0o0o00ooooooooono Aoooo
goboo 10 ooooooboooboooooooboobooboooboobbooboDbo
goooooooooooooboooooboboooooooobboooooooooo
0000000000000 00o00O00000000o0Oo0o0O0000O0n0 COBOL
00000000000 0000o0 =coBOLOOOOOOOoOoooOoooOooo
uoboboob =0000boooooocooocoooooboobobt =0000o0ao
gooooooooooboboooooooboo0ooooOoboOooobooOooan
0000000000oooO coBOoLOoOoOoOoooOoOooooooooooooooo
0 =COBOLOOODO =000000000000 cOBOLOOOOOMmMOoOoO
gooobooodoooobooooooo0oob =0000b0000 =0000000
00000000 =0000000 =coBOLOOOOOOOOOoOoooooOooo
goooboooboooooobooooooooOobooooboooooOooDObooobooOoooon
gooooooboooooboooooooooooooboooobooooobooooooon
goboooooooobooooobooobooooooboooboboooboooog =0

000ooooog Vol 50 No. 11 2699-2709 (Nov. 2009)

FHERETOCHbD
2BE Fft
K M%EE | cOBOL
¥ %78 ol
Step 1. . e =
Db F—k f s RS | mHR
BHEBEOER TOYERE
BAS R R
Step 2. i
ETILOHEE
ESTEES BAFEEE E3:] COBOL
‘ FT—4 COBOL o i
ETIL ETIL ETIL ETIL PA=DE LIS
| ‘ | TRD=®H
ETIVHEELY
Step 3. 3

T LORR | BULBVESEEHOTFL, T—SEER |
'

MRERE

COBOL

ETFIL

01 00oo0oo0ooooooo
Fig.1 Procedure of fit data selection.
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Table 1 Metrics involved in experimental dataset.
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Table 2 Results of experiment (MRE).

BEFE HRFE PESRE Analogy-basedi® | BHFEFER2515

RMSHE 5 Adj.RE S
MMRE 0.640 0.761 0.782 0.592 0.708
MdMRE 0.367 0.397 0.452 0.410 0.436
Pred(25).MRE 355 32.0 31.7 31.8 31.8

03 ODoooOoMERO
Table 3 Results of experiment (MER).

BRFE BEFE 337 Analogy-basedit: | BRZEFERI25715

RMSHESE Adj.RMESE
MMER 0.592 0.709 0.507 0.595 0.536
MdMER 0.336 0.358 0.357 0.385 0.360
Pred(25).MER 387 348 347 332 34.0
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Fig.2 Boxplots of experimental results (MRE).
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Fig.3 Boxplots of experimental results (MER).
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