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Abstract: An Agile development method has been attracted attention as new software development method
in current few years in Japan. However the ratio of implementation has been lower than in US and Western
countries because Water fall method has been a mature development method in Japan. The main reason
should be the difficulties of way of estimation and contract due to the difficulties of initial planning by accept-
ing changes in the project. An Agile development should normally be applied an entrusted contract. However
there is situation that has to be concluded full-turn key with fixed price contract in Japanese business prac-
tice. Then we proposed a way of estimation for Agile development that needs to be concluded a full-turn key
with fixed price contract. As the research procedure, we focus on the processes and methods of estimation
for Agile development to clarify the advantages, disadvantages and the requirements when they are used
for. This research uses two types of validation depends on a degree of maturity of Agile development. One
aims to confirm a usability of story sampling method with the range of error by new project of IT company
that has no enough project data on existing Agile development projects. The other one aims to confirm
an effectiveness of estimation for Agile development of story point by correlation and regression analysis of
actual working time with real data of projects of another IT company who thinks Agile development as a
business strategy. The research aims to propose this estimation method to companies that is going to expand
Agile development for future. Meanwhile, it also targets the realization of dependable contract with highly
accurate estimation by actual data.

Keywords: Agile development method, full-turn key with fixed price contract, story sampling, sizing, man
power estimation
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Table 1 Man-hour estimation method for agile development.
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Table 2 Project data and verificaton method.
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Fig. 1 Estimation process by sampling method.
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Table 3 Collected data items and data contents.
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15-(2), 17).

Q@ OOFEH Y TVA M=) =% X5, TR
b5 (5.0, 12.0, 15.5).

Q@ QoW THEAMY O4EET (5.0+12.0+15.5 = 32.5)
, QOKEF TV A M=) —OMMHEEELEZEY O
A5 (13.0 +34.0 + 8.0 = 55.0) CTHYH, 7
AN=1)=DHDA =) =T 5% KD S
(32.5/55.0 = 0.591).

®5 VT IR
Table 5 List of sampling results.

No.| woausosim | F57U07 | YRTUNT 9 TR R +)
1| FHIK BN (A) |10,15-(2),17 19.6 0591 26.1%
2|RFHIKP/N(B) [6,12,15-(1),16 19.6 0.709 11.4%
3|RFJHIKF/I(C) [3,11,14,16 19.6 0.782 2.1%

1) YUITYLTHE = YUTLONMRMRRYEEH — DHRRRRYOEE
#2) YU TNEBICHT HRH
= YU LVEBOHMIKRRYOEGEH + YT LABONPRERRYOE
#3) BE =1 - PPIHRRYDEEH (RIONo1 ~No1TOEE) T BIRBE THDOEE (R4DNo. 1 ~No 1 TDEED
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@ V7P D4 15 A =1 — (No.1~9, No.ll~
14, No.15-(1), No.16) OFIHIBE LAY Ofii (13.0,
21.0, 13.0, 8.0, 21.0, 13.0, 13.0, 13.0, 13.0, 21.0, 13.0,
21.0, 13.0, 21.0, 8.0) ZN Iz @ DREL (0.591)
EPTC, MR 2ok s (7.7, 124, 7.7,
4.7, 124, 7.7, 7.7, 7.7, 7.7, 124, 7.7, 124, 7.7,
12.4, 4.7 =133.0).

® DLZOQOYF T NVAF—) —DOLEKAEY %
EbhE, EAF—)—OWMITHEEY 2k 5
(32.5+133.0 = 165.5).

©® mEZUTORENICL > TR,

M = 1 - W TEAEY 045 (No.1~No.17 D&
71 /BB LD EF (No.1~No.17 D &5
=1— (165.5/224.0) = 0.261 = 26.1%

IR RN 20% DB &4l L 729 > 7V DR
WY 21%~26. 1% DHEFANICH o7z, ZORRPL T
VXY ANEBOEER L, T3 LTY, YT
V7 ARICE ) EB R Z ) ABEOFHEANTT Vv A
VT EZ AL 5 2 M HETH S I LMAETE 2z, 2
MU &0 BAZETIEE ORI BV T ZORMEY) T
WMThbrEEZLND.

4.3 FEEAXOWEEE

CHII 77 I NVICARML 8L, KE, WwE, KE, £L
THARTEH, WEM, 1% —%vy PEROKME - |
BASSEMITICT ¥ v A VBAZE Y — B A5 L, 2010 F2L
e, 100%7 ¥ v A VB TXRtFELHELEL TV 5L IT &
¥ETHhLH. LaL, EREOYTIIAMEIEFFO LD &
ELTN2b00D, HEOHTEREEZZIFANTYOLT
VX ANV TIZZDEFEMEORBIGE L {, R
K OIREE & BEDL .

Al OFZE T, ZIREOFH % FEhi L 72 H AR
Jo7uy s T -5 FERICHEB X OREYRGH 2AT
W [8], TORGEERRIC L A ZEFEOHELHIY L L7,
4.3.1 CH7OY IV bOIRETF—4%

KFFETIE CHAHATSTEBLAT Vv 1 V%
Yz Motk BT 4 FL—Yary) OF—yHE R
(2, MBS - BURGT A ER LEE L. REL-TEY o
7 M= HEHIE BHRREMEOE 3 IORTHEE ZREL .
4.3.2 70OY 17 MEEOBREDT

WETO T s POFEEMEERIH R TO Y =7 DR
D ERFERT H72012, RIWET—5 LY HETFHT—5
ThbF-3FillSPHE, ERICHRBIEECE L TEY
3 A4 FERERIEER R OM B & E & R (6] 2 VTR
FEL7-. Ky ML, &g r7ul s o4 7L -3
YEBOERITH A, MR 690 TH Y 1%DKIETH
B (W) choTBY, MEXH L LG hs. [l
B WA 2B 2 1R,
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Fig. 2 Scatter diagram and regression line graph with coeffi-

cient of correlation.

x 6 FELNMHMAMRE T SP £ vs. FERETEL
Table 6 Coefficient of correlation, estimated SP vs. man-hour,

by each project term divided into 3.

BAFREF 17— E7V> EliRFEHE | BEREER
30| HERH (a) (b)
BAZEATH 12 417 1.636 289.912
BAZE 10 .638 3.143| 168.132
BAF& 12 704 3.118 173.621

1) =T Z7RDFYME [ ATL—2a3k#E0Tnoc7MIR R,

AT OERIUTOEBY) THL., il X
fifl) . Estimated SP F 48 SP #%. #t#fl (Y #h) : Actual
Hours FEAEAESERF].

4.3.3 71 —XHEITOHOIEE

7Y v A VBB SR OB & SR IR D K L
TV BRSPS ERTH L., #2TTay 27 ko
REVHBEL M7 2 — XD D )R, <512
Tr—ADFNTRERPHLOTIEEWhrEEZ, 70
Tl M F=YRAT L= a T EICHIE - R - A
D37 2= RIFELENEFNOMEE KD, 4171 —
2a ypHEIZ 3 HETERVIEAEIITI T — ¥ T L
TWwW5 (72Ez21E, &54AF7Lb—varo7aycs7 boO
WA, Bz 24 7L —Yar, iR 14 TL—Ya v,
BHE24T7L—varbny ki), 2, 47—
Ay IRMOYER, WRIE L. T 6 IIFHHOM
BIERE, MURREZRT. &b, £6, M3 DFy M
HE - ) - RECOE LA T L= 3 YR ERT 5.

OATRER LD, BT S i, BIiL 7 = — X5
CIHEVAHBIR I b TR 4 ISR < 2 D, BRITIE 700 2B 2
LB HHENVZ D, ZOZ ENSHIEIHET IZONK
T KD LT SHEIADS) s R B, £72, Hil -
HE - B FNENIC B W TR ER Z OV 78 X %
X 3 (2R,

FH 7O 27 FNORMY T, TOEM, EHOELE
12X, KEBREZOL VIO Y 27 MIEHT— 4 T
DR, B TeY 27 MEBENSH DT 0T o s MIidh
WILIED 7 — % ZFHT 5 Lo 22l & 4% FEmy
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Fig. 3 Scatter diagram and regression line graph with coeffi-

cient of correlation by each project term divided into

3.

BMEE A AND L CHREIC 2 B L E X 5.
5 FHbHi)(C

COWFETIE, 7YX ANVHEBICET 2 RED 7e kR
L L, ZORMEEMEET 52 &2 HIIZ L7,

ZLTB#7ey =7 FTEBET— I 2fliblwviy 7
) v IR E, CHOBEROIRT — 7 oW H IR
FMEEL7:. BH7O0Y 27 FTIE, ERET -5 DR 04
ETHEMF T Y TDEMFIZE YA M=) =K A v b
TORBOIVENTHL PR TEZ. CHOF—%
ST, FHEEROMICHMAR SN, A b= —F
A4V MEERCETHOFMOWEEN L ROz, ZORHE
EVAZFTLICBIDLA N —F T v iR ERR)
RN TR LTREST S, 270, 4, CH 1Ak
DEFTH Y, FEMELHEEIOE NI L BB
Rlaholz., BEORET— 712X DHEDOEVCIIHIE
BOHETH 5.

F/, TV ANV TIE T a0 ALANIEE & D a
32— arRF—LDAFNLNLETAT 7 b
WCKRESEET L., NP BEREEN, 2512
AR BILIVEIZ D X D I Db A hE &S AR
PR E L7,

BE RIS, C&T 8v 74 v
MRS SR, 2 LTkt 7o v X KB ot
Tk, ARJMERARARICEE P L RIFE 7.
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