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Applying Propensity Score to Productivity Analysis of Software
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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 explanatory variables, i.e., covariates to one variable (propensity score). To consid-
er 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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Figure 1 An example of confounding on the software devel-

opment dataset.
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Figure 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 ex-
planatory variables
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Table 3 Cramer’s V between explanatory variables
Ty FTH— b PR S
ES 0.51 0.44
7Ty M7 —A - 0.67

A 27 O—AREN T, HOHHEROREE
GTHZETHDHN, ENLSMCA »F—xy Fll&ED
F=ZHEBNHAWSNE Z 0D D, EELEAIHIC
LW ELRRY, A0 —F3y FHEIRY DD, *
DR ZHRETIEDICEHm AT ZFMA LTS, £,
Web Fi4 & HEVELEAMHIC X AMEOW ST — 4 %
WHET D, oL, —KiR7rr—MEHE EBIC
PERISCHR TR, B2 EE2IET S, RIZ, [Web FAE
ME D TRV LW D BEAEER L, PERIRCHER UL,
FRENSEOERE TT 5T VEERL, THIFERZ
A2 7 T 25. RKElL, BHSNWERA 2T 2 EA
LT, A& —%y MREDT v — FEB OEIZDOH
EEITD.

FxDmMBRY, V7 b =7 LFEFHIZENT, Hin
AaFIZEBA v H—3y NEEORHIEETT - IR TTE
TEL7RW. V7 hy=T7 TREICBWTE, £ ¥ —Xv b
HENMEH SN 22H 5 0[5], BEEOT —ZMEEITH
LTk, HEROEEENELICEEDTHEERSD.

3. =B

AHiTIX, Y7 b =TBET—FO0HTICER T S 6N
Z a7 OARMEE TR Y. Zolols, Hmx=7

il

(©2016 Information Processing Society of Japan

LB~y TFrTIcES%, V7 by =T HBEOEEEIC
T HHER CERE, BARSFERLY) 0T 5. 20k
REVEROBEFRYFIIIC L DAERE B L, SHTHERICE
WARET B0, BARHZDIXEOERNERLMNITS.
31 =42ty b

4 BT Clix, ISBSG (International Software Benchmark
Standard Group) WUVE K OEHEL TWAD Y 7 MU = 7 Bl %
Iavxy hOTF—HtEy MRV, ISBSG 1X 20 # [H
DY 7 =T HRBEEEND 3026 O s FOT
— A EIELTEY, HE7 a7 MIOWT 99 FEOZE
BRFEEENTND (VU —29DFE). BEOBEND
NESNTWA =8, ISBSG DF —F & v MR
T—HEy FEMEINDZEHHD.

T—42ty MIEENLEEEOERWT — X 2R
L2, £, RGO T 0T s FOSMEEZ L1
DI, UTOFRMICHTIELT— X 2 L7,

o T —XNWEFHMEA A F£721E B

e FP (Function Point) #F#IDOFHHA A £721X B

e FP EHAIJ7 14723 IFPUG

o THOHWAENEF —LDOHE LTINS ([HH
WO TR EEE A TR

RS, ISBSG T—# AWV CTITEAR S W OAF5E
17> T 5% Lokan H[6]DT — X &2 BB L. &
BDIZKBIENEG END 7 — RIS LT, ERROSMit
STT—HE it LI R, orxtgeo s — 2 4480% 610
L 7p oz,

EEBOERER 1T, oI B2 E
L. £, 2KOT =25 D 5% 31 1) % TES
DT VIO TE, S bR L. el R E
WZOWTHE, EYEZ & OFEARREFEROR M LS TIE, S+
TWEOEE LR T B 7= DI L a2 IT - 7.

SN TR E DA X VT 2 EHEE A TN,
Z OZEHIE COCOMO CTIHEENTRY, MET X TR
WK DO—2>TH DM, ISBSG T —H Ik STV
O ED TR, AEERERICET 00T, B
FHAFNERMBITED TWRWIIEIIRERNZ < R b
A7[11].

32 FESH

AFENTIEESCT e ST I V7S LEOBENRN D
ERZNT8]. £, TNOLOLICHAICEENR LN
L2ENDHDH[1]. EZTARMTHLEM, I 74—
L, Tl IV TEEEEEELEOBRICERTS.
NHOEBITE LT, ARNE L IFIRE L OO X
ZoRTAIBL AR D72, £ 2IORT L 91T, ¥ & AN
LOBENIELS, Ty M7 A=A L EETEENR LR
oo TNHOEHIIEL T, ABREOLLKMOEEDH
ZERTITA—NOVERDDE, £ 3ITFRT LI,



TE AR 2 SR

# 4 EFOHT Y PIEEN
Table 4 Productivity stratified by business sector
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Table 5 Productivity stratified by hardware platform
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Table 6 Productivity stratified by programming language
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Table 7 Productivity analysis based on propensity score
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Table 8  Productivity analysis based on regression analy-
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