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A Variable Selection Method for Analogy-based
Effort Estimation

SHINYA Takr ™! Kot Topa,™ Akito MonDEN, !
TAKESHI KAKIMOTO,? MASATERU TSUNODA, !
Naok1 OnsuGI™ and KEN-1cHI MATSUMOTO!

Analogy-based estimation methods have been studied for deriving an accurate
effort estimate required to complete a project; however, few studies have focused
on their variable selection methods. Here, variables to be selected are predictor
variables (e.g. development size and development duration, etc.) related to an
objective variable (effort). In this paper, we propose Correlation Threshold
based Selection (CTS) method that exploits the basic concept of analogy-based
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estimation where efforts are similar if predictor variables are similar. The pro-
posed method requires few amount of calculation while it can accurately exclude
variables that do not correlate with the effort. This paper experimentally evalu-
ated the effectiveness of the proposed method by using three data sets collected
from software development companies. The result showed that the proposed
method provided high estimation accuracy for projects having larger number
of predictor variables.
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0 1 Desharnais 000000000
Table 1 Experimental result for Desharnais dataset.

i e NS MoetRaze s MEciRasErhidl  HERAESE  AERAETY  MRxREETE FEXEAES . PRED(0.25)
TEHREIRA 2385.11 1393.42 5982818.17 0.75 0.37 0.87 0.30
CTS 2012.16 1222.03 434857391 043 037 0.10 0.34
2R E(MMRE) 2094.86 1029.00 614517135 047 035 024 032
ZEHRNEMMAE) 2159.07 1294.57 5149198.60 0.56 0.36 031 0.38
ZEHIHEEIEMMRE) 2164.15 1029.00 6259651.61 0.49 035 027 0.32
ZHOREEIEMMAE) 2136.06 1292.32 519210840 0.55 0.36 0.32 0.39
0 2 Kitchenham 000000000
Table 2 Experiment result for Kitchenham dataset.
TEHOEIR R MoeRaze ) MEciRAzErh gl HERAZEST  ARMRAETY  MxREETRME  FEXRAZES . PRED(0.25)
PR 1626.60 70004  19586516.49 091 043 3.19 0.28
CTS 1497.01 84327 11904038.05 0.89 045 336 025
2 D 1#(MMRE) 118130 590.66 3922570.15 075 043 1.50 033
ZEH N FH(MMAE) 1510.00 63440  19434357.22 0.83 043 229 033
ZHR S (MMRE) 118201 634.40 3921707.68 075 043 1.50 033
ZHABSEIHMMAE) 151922 63440  19427260.14 0.85 043 2.50 033
08 ISBSGUOOOOOOOOO
Table 3 Experimental result for ISBSG dataset.

TEHOEIR R MoeRaze ) MEciRAzErh gl ARG ARMRAETY  MxREETRME  FEXRAZSH PRED(0.25)
PR 1392.99 43932 709128425 8.85 0.72 5726.33 0.14
CTS 114525 27092 568115457 1.75 0.60 1243 0.20
ZEHAE N IEMMRE) 122261 393.73 6221720.50 2.11 0.67 19.76 023
ZH O FH(MMAE) 1149.78 42364 3558615.69 272 0.69 52.52 0.19
ZHABEEIHMMRE) 1230.73 397.73 6210590.87 212 0.68 19.75 0.22
ZHABEEIHMMAE) 1156.38 42364 3545994.30 273 0.70 5245 0.20
2338-2348 (July 2008) (© 2008 Information Processing Society of Japan
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0 5 Desharnais 00000000000
Table 5 Variable selection result for Desharnais dataset.

PRI Duration ExpEquip  ExpProjMan  Transactions FPs DevEnvl  DevEnv2  DevEnv3

CTS 983% 89.4% 13% 89.6% 100.0% 2.6% 0.0% 89.4%

ISRV (MMRE) 50.6% 49.4% 52% 61.0% 70.1% 100.0% 100.0% 100.0%

LRV E(MMAE) 41.6% 15.6% 20.8% 81.8% 72.7% 74.0% 63.6% 97.4%

ZHRE(MMRE) 54.5% 49.4% 52% 63.6% 83.1% 100.0% 100.0% 100.0%

ZERHEE(MMAE) 42.9% 15.6% 20.8% 81.8% 753% 81.8% 67.5% 97.4%

BEGRIRE Year Fin 83  YearFin 84  YearFin 85  YearFin 86  YearFin 87  YearFin 88  Entities

CTS 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 89.6%

I D E(MMRE) 3.9% 32.5% 11.7% 51.9% 0.0% 0.0% 49.4%

LR EMMAE) 312% 42.9% 22.1% 83.1% 52% 20.8% 48.1%

LHOREEIEMMRE) 3.9% 36.4% 11.7% 55.8% 0.0% 0.0% 49.4%

ZERHEH(MMAE) 325% 455% 22.1% 89.6% 13.0% 22.1% 51.9%
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Table 6 Variable selection result for Kitchenham dataset.

RN Client codel Client code2

Client code3

Client code4 Clientcode5  Clientcode6  Project type A
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94.1% 3.0% 9.6% 52%
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