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Introducing Expert Judgment into Software Effort Estimation
Models

MASATERU TSUNODA'  KENICHI MATSUMOTO”

Abstract: A mathematical model estimates development effort based on software size and productivity. Productivity factors are
can be used as explanatory variables only when they are measured qualitatively or quantitatively. We propose that a project
manager judge productivity level roughly (high or low), and use it as an explanatory variable, instead of using unmeasurable
productivity factors as explanatory variables. However, the productivity level includes some errors. For instance, an estimation
target project may be judged as high productivity level erroneously, although actual productivity level will be low. So, we

propose alternative method considering misjudgment.
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Figure 1 Procedure of building estimation model based on

the proposed method.

N5ZEEAHRE Uiz, £EELSVOETLA~DE 2 )
EZRET D MO ER T, #HERORR Y OREZE S,
RETFEDO TH RS VREE~DEEEHEND D,

2. BEAZE

RET DALV ET VG FEICONTEHAT 5. #
RHWETIL, PM DEFEMED L L 2 VR BE THERI L,
TNEBRPALKE L TEFNMCEZ S, AR TIE, B
LV OHERNZFR Y NEEND Z L EBE L2V L
(BfiEk) &, BELELE GRYEBER), S5, Hijl
EERY BEIBIGE ST 72 51E (3 BRFSEME) 2RET
%. MY BEELIMNT, BROEBEEEEEA T L
FAEE LEREL Y HETHD. 2B, PHEONEIT-
T2 A, ZEME (Bl 21X 5 B THEEMLLVEEZ
TeHaRe, BEEAEMEOHENE L 52 1256, AEMEOHE
MEFREORE L K& ZF . 22 THEERL LT3 B
MeECl Lz, MEFIECIDETVOMETIEEZK 112
R

ARETIIREFEEZ B R ROITCEAT 5 2 & ik
ELTHEBIT 52, MEFEKFZOMOTEREDL Y HIE
WHEARRETH 5. HEEUFSHNIITHAM LV ET LD
BEHEELE LTRSS HnbRTWS. B, Yrev=s |
DR (B2 E) 2BETHOOFEELT, 7
— X OJER] & HERIC K Z G O D FERS D2, A
FLCIEBRE ZATRICHIT 2 (b 52 U JERI LTI,
AIEICHEAATRETH D).

2.1 HARYZERLGWAE (BEfXR)

BMEE, AEELSLOHERNICRY REENDH L E
ERBLREVWHETHS. 4 DOZF vy ATk AL E
FNLEHEL, A7V s bOTEERELS. UT
IZHEAT v TOFEMZONTIRRD.

ATy 1 BETOD Y MIBFAEEEOEH

(©2013 Information Processing Society of Japan

ERIN DT —% BENETMCESS ALY
ETNEHERT L0120, BETe s bOT—2 N
MEEE IR D) D, WMEOK T T NOEEEEFE
T, AFEMIIRABEE - RERIECEXRSIND. 2D
%, WEFaV=r NOEEEOPREEZFHETS.
ATy T2 EEHLANILOHRAZEHIL

ATy 71 TRHELE, BEOKT oy s NOEESE
LEOTREEE L, AEENTRELY B REN (B
FERED) HEITL L, PRELLT GhEBEW) OBEIL0
LT BEREHTNAERT B, ZOEHE DM OZER (B
FEHEB R L) ZUALKE L, REbVETF L ERHET 5.
ATFYT3: EEHLAILOHR

PM 1T, AL E 7oy s MCELTHEELTY
HIEH GEMREE R L) Icik3&, AEEpRETay
=7 FOFRE (AT 7 1 THE) I HREVI/NE
W (AREL YRR T oY = FOAFEEN, BEOT o
Ve O EALS0%IZADNE D) HHERIT D.
ATy T4 BAEB~OEORKA

AT w73 OHERFERICESE, 27 v 72 TERLE
ALK ERAT S, Thbb, X7 v 7 3 THEENE
D (AL S0%IZA D) EHERI LGS, BT 1 2%
AL, EI)TRWEAIZ00EZMRAL, T2 HWTRE
b THEHET .

22 #BRYEERETLAHE RYEBRR)

HHEORAT v 7 31I2BWT, #HIRY BTG5
DOFBIZOWTHAT S, ERUFOMICE A REL Y ET
IVIRSERHZIE, MBEMEEA T2 2 ED8—BHUTHY,
TOHE, AT v 73 TIIUTOX I RAEMD VET LD
MEIND (BT NVEBEMIZT 72012, A HILHZ
B L AEFEME L LD L LTE).

y=6b+cx1x1a (1)

yAISKRBAZE T2, x) BB, x (XEFEME L~V a, b,
c (€<0) ITEH, e TARKNBDETHD. a lFHBORK
#(RERH) 2RI EHTHY, BB 1 ITIVWEE &
LH.ooettenmaltnl, R1LIFLTFOL KSR,

y=dx @

x; CEPEMEL~UL) O 1 (EEEREV) OBE, (¢
<0XV) dihEly (ZOMRy S D), H
DODELEIFIREL 25, FlxiX, AiEOHLEILd =20,
BEOGFRITA=3072 eD. AL LA HAEK
WWEERY, EROEMELVET L (K2 LFRERORE &7
%) ©dix, MEOFROME/RD. 22T, FlxiXd=
25 THHETD.

(Fmyxr FETRZ) AL OIXIG7ey=7 bo
AEEMENMEL 22D (d =30 BELTWD) IZHLBEbLT,
(RAED WMD) AEFEE L~ &m0 &> THEIT 5 (d



VIrIZTIOO=TF YTV URYDL 2013

pi=DZ2/18 Joszybz
\7D9I7FV |
HENE |
/ S \RERE
L RV
E g BAlE

B 2 AEFEPEOHERIRR Y OFEPHE

Figure 2 Error range of speculated productivity.
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Figure 3 Productivity level on the error consideration model.
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Figure 4 Relationships between difference of estimation accuracy and error of productivity.
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Figure 5 Relationships between difference of estimation accuracy and error of productivity considering effort estimation by experts.
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