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Abstract: To support quantitative project management, datasets collected in software development projects
are often analyzed, and useful knowledges are acquired. However, explanatory variables often relate to other
explanatory variables on the software development datasets, and it sometimes causes spurious relationship.
To consider the relationships, we focus on the propensity score. The propensity score compresses other ex-
planatory variables, i.e., covariates to one variable (propensity score). To consider the covariates, we only
handle the propensity score. In the experiment, we used the matching based on the propensity score, to
analyze productivity factors of software development. As a result, using COBOL improves productivity on

the situation where it is often used. The result was different from the multiple regression analysis.
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Fig. 1 An example of confounding on the software

development dataset.
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Fig. 2 An example of propensity score matching.
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Table 1 Variables used in the analysis.
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Table 2 Correlation ratio between productivity and

explanatory variables.

S 77y b T x—A P =5k
0.46 0.24 0.37

£ 3 HHEHEBOZ I A-LDV

Table 3 Cramer’s V between explanatory variables.

7Ty N7 — A BR%E =58
ESr 0.51 0.44
7Ty N T F— A - 0.67

R4 ¥HOHNT T RIAEE
Table 4 Productivity stratified by business sector.

r—2% EHE i
PRIRE 185 0.11 0.06
g SEIEES 127 0.18 0.09
SrfAE 100 0.13 0.08
P8 eEd 41 0.27 0.20

RS5 TIv T A—LDhT T JIEEN
Table 5 Productivity stratified by hardware platform.

FoA%C CFHiE e
AA T =L 259 0.14 0.08
Iy RLvy 107 0.16 0.09
~LF 132 0.19 0.13
PC 112 0.27 0.15
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Table 6 Productivity stratified by programming language.

r— 2% A R
VISUAL BASIC 150 0.16 0.10
COBOL 116 0.12 0.06
PL/I 71 0.14 0.08
CICH/CH 69 0.20 0.08
Java 44 0.14 0.11
NATURAL 44 0.25 0.15
SQL 42 0.17 0.09

xR 7 MR 37D AEEESHT

Table 7 Productivity analysis based on propensity score.
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Table 8 Productivity analysis based on regression analysis.

(R AA 7L —Ah COBOL
EAE -0.69 -0.38 -0.46
L4 —LH 091 073 0.06
BN S — 5 -0.77 -0.04 -0.07
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&, MBEDY I —ERICOWTIIRE REI R L, A
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X DMTRER (EREMRICH A IEDFE) LKL, K&
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