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Estimation of Software Project Success and Completion Rate
Using Gompertz Growth Function

Sang-Un Lee'

ABSTRACT

As the software complexity increases, the development success rate decreases and failure rate increases exponentially. The failure rate
related to the software size can be described by a growth function. Based on this phenomenon, this paper estimates the development
success and completion rate using the Gompertz growth function. At first, we transformed a software size of numerically suggested 10"
into a logarithm and kept the data interval constantly. We tried to derive a functional relationship between the development success rate
and the completion rate according to the change of logarithmic software size. However, we could not find a function which can represent
this relationship. Therefore, we introduced the failure rate and the cancel rate which are inverse to the development success rate and
completion rate, respectively. Then, we indicated the relation between development failure rate and cancel rate based on the change of
software size, as a type of growth function. Finally, as we made the Gompertz growth function with the function which describes the
cancel rate and the failure rate properly. We could express the actual data suitably. When you apply the growth function model that 1
suggested, you will be able to get the success rate and completion rate of particular size of software very accurately.

Key Words : Project Success Rate, Complete Rate, Complexity, Software Size, Growth Curve

1.M B 2ZEY ] 971(Software Cn'sis)7} Hae A o

Edo] U dutdog fREo 2 HdEZ 04]/\\1’

At o g AgAE Be ¢4 715€ s7dta, uAL 3, A AA, 2T ButET ‘43 £A9 AL 3
ZE O] Mdd eHe wEd AHE HaFAIN7E Al Q=g g Z2AE AL AE 9w
1gic}, olo] wet siEE azEedold] HRAY St 1

L 71ds AgEe aARe] MR 8 134

-+

4:2Y 4708 dgmg} 2as =oc
120068 39 31, AR 12006 79 4d e T

Kl
30,
T



70 FHEHM2ES =X D M13-DE H5z=2(2006.10)

dE 8F ARE ARGl Asn ZeAED wd
g0 wanoz epan |
Standish Group®) CHOAS RuAM[1-4J= AZEsg o] A
385} Z2A= dugdl A9 A YA 2 S
ABAQ FAe AFan Aok a8y shte A =
A9 ALAE FYHe ZIZHE ij} +%, 9, KH‘%’"“
dEgol AT FEo] YA ¥oh E¥, Schwaberl5lE
ZZAE BZE7} FMErE AL JTEL slstgrie
2 Zaside A 2adwg AAta 9ok uhekA
o] HuME gutA oz Hgs=d A7t @A)
ABAAS) BT A2 ¢, TLAS 27 sk
me A ATEo] oW REE UshiEx ¢ 4 gtk
NERE /\lﬁi Mg AZEY R/} FHEHUE o,

ol Z=HEL MY H4ITEL FAY & YE FEE A X

feo
olf Im

_&

slo] T2AE A Ao wdAd & Qo

B =R AZE R J)dele] A AFER &
588 FHY F 9dv A4 S FEs AUgd =g
S Hrls) 2o WA, AZEY AL HFE g JlE
AR, 2EEGAY A& AAI}E TE & AHEam
SEZEHO] T HFE ZEXE FESE o AXEY
o] 4TER ¢45&S FHEY 7 U #XE FEIT, 9
3o A FAH g5 Adstd Aotd mdo g
A& Brkgt

23 ME 2ZES o] 4T ETN ATE Z2udd #uHd
AT AAE, M E HAFES FHsE BEE 55,
ool Aget TAA Z glolg]

1=
of Hgste] Ak 2de) A3y

HEAQA AZE0] e g digt £4L Standish
Group®] CHAOS H.IA[1-4]17} AUt} o]

A LA (On-Time) WA, Fojx ¢ 2HOn-Budget) .2
A 2706 #4914 27AF 7154 (Functionalities)
7} ¥/ (Features)S TE3t=2 Ao HF 7188 44
32 9tk o] RuME Z2AES JHA A2 BEIY

=

(1) Z2AE A F(Project Success): 7)o HAH
TE U AZEYOE FoA "ﬂ}‘} w9
Folx YA gFo] gad A

94 (Project Challenged) ’Li?‘“Eﬂ- 95
TAHET PAT it AL xH3HYT 7]
& UEANINA Kt B¢
# 2~ (Project Impaired £+ Canceled) : Z2

g257] o|d M AAANA HaE B

2 N e

(2)

i
)
1m

2o

&)

2 (H ool 2 [
>

m

=

a
PN
T 3

Standish Group Report[1-4]7} AAsla Qe ded
AE £33 Ae <HE Do AAEHA Ut} Bolld ¢

(B 1) ZHE MB, oM 2 B

A F 24 Ha
1994 16% 53% 31%
1996 21% 33% 40%
1998 26% 46% 28%
2000 28% 49% 23%
2003 34% 51% 16%
2004 3/4&71 29% 53% 18%

o] IT Z2AE 435S ¢ 30% A=EE Yurxozr &
7 girt[6]
Standish Group E.ZA[1]& =
TE(RE, $%, £%) 7]‘?}3}04 oy
o gAgtE FAHE ZRAEY FRAE B2 Aol 3l
& 7 Ao o] HIAE YukA Zgote=d EA7F LA
4

2
ot s, o) 3 Kol £3 qA(d2 HE A

EX-HE ’\8‘9 gjq.é o‘j‘]
e 2ey 9ol

of| A1 EBEJL LEH‘E TE} 28, 59, dide] dzglol
A3 82 9% ot} S AEL HE & g7 o]
o}, whebA 7H”‘%1xﬂ TERT dvbAQl &% (Measure)o] 7l
ghale] 2 AEC] AF AT HA vES dE R Z2
A A2l 98 2o 83 ARst g9 ¢+ ok
AZEYOE Jj@sled 422¥E ="(Effort), Y&

(Cost)# 717HDuration)=
x%akﬂ.fﬂ- _)]: 9= EL%Z_-‘]C‘:J

d53t7] fEAE AZEHE
©9)(Fundamental Unit)7} €8
sttt AZEH o] ZAHRFINE FE(Size)E HZEY 0]
EAd Wz AASFATHE. 2ZEHS 7RE EFT
°1% o7 Midiel8]3} Mcephee[9]E E& =(Comple-
xity), 7154 (Functionality), “2°|(Length)¢} ANAL&(Reuse)
© 2 Sultanoglul10], Penton et al[lll= &%, 71543
7‘°]§ Aosl4tt. oo 7ukgl AT EYS] FE 4
2 22l F(Lines Of Code, LOC)Z &A% ZolH thE 3
Oi COCOMO %H[12]°] §it}. 7)ol 71¥het & A4
Hog2E 715 d4(Function Point, FP), ¢A 71534 (Ful
Function Point, FFP), COCOMO 1, f2Aol2x H(Use
Case Point, UCP), &% % %*(Feature Point, FePs)¢} 7834
4*(Object Point, OP) &°] JH13-17]. AZEH] 75 F
A 7HEe] ME WHEY A dEgo 7% 249 B3

4> i

=g 25 e YHes wadu giv

RZESIE B NEEe 5 (Capability) & HAl
of ZAH ZAE AL 2ZEY oS BFESY] AT A2
z29) syl 9F< vAE dFd ABAARisk Factor)
U REESO Z2AL MNExFe) FHE FE A3
M =13 1Z14* W—H 0364: °] .

“Zoll % o
4BF FEE YAV, Foln A5} AL IRE 23
Seigs AL $RE + 9t BL oA 5o =
2AES v £8H0R Btd Bag Auold. o]



Gompertz &%

High | =azemee..,

i
[

A9
< .
arn .
S Medium Empirical %
- Process
g
Defined
Process
Low| e T, >
Low Medium High

=
ok

A 2 adg AHEaL

D2 2ZEJA ] EF7t S5l wet AEHA
9 A%S veidz ool o) 2¥e F
= W ZZAAE ARRStE dAle] AL 2
¥ 2 42 (Defined Process)9t 71718 4 Z(Agile
Methodology) % SCRUMI181¢! 284 =& 2(Empirical
Process)oll thg Abalojct,

~
==

u
(A 2

© Ar 2
2
ot

ol
o

Azede] EREI FAETE 45T 5 gl 84
AT 7 e 740l Astgel wek Tl #43
A3t ZAEE Holi Utk AZEYolY FEI AZTE
EHE 9 7letEeE o s Frhedh fusid AZEd o
TFE 23 /¥ Bdx A nesta 9] Wi ot} met
A (3E DY 7IRES 2ZEJo] FEE ALY ¢ 3on,
AZEZ Y TR wE AW AE FER 22 F Ut

<E DE AZEJO TRt FUig uE zzdee
A doe] dibdd S vehla gle 43 FloH

ojti19-22]. «71Al, Jones{19] tlojEl
[22]& 2000 %] 2uE A8, 53
A3 AL gEge WEo] FASL gl s
EfQl Jones[22]9] ©®lolE]E &3t o] Bt ElFE Ao
2 gadch 2y Jones[19]9) HlolE Q) B4 200333
2004139 2EH Capers[2017 Orr[21] =&olA AEH AH
g B o o}Fq7x e F434 AHEE 4 lga duse) B
EEAA A9 dolHz H&3tnat sk

r&ﬂ ls
=
L
Ay
1o
_):L
-3
et

JH

1z

o
o
010
ot

ZEN ZZNEQ JHY SSEN AEE =T T

(b) Jones[22] MIA| H|O|E]

R, TAE L B
(7134, FP)| Early Time | On Time DelAayed Canceled
Time
1 6.00 92.00 1.00 1.00
10 8.00 89.00 2.00 1.00
100 7.00 80.00 8.00 500
1000 . 600 60.00 17.00 17.00
10000 3.00 23.00 35.00 39.00
100000 1.00 15.00 36.00 48.00

3. 2ZEf|0| MZE Fd Y
31 2ZEH M8E E% ®RE
E 2>0A A7t o)A (Early Time)dl e A3d

E.L%% Ple) &, Al%7)Zko] 230)(On Time) Mg 45T
258 po), AkI7HE 23 Delayed Time) A4 A%
S 423 FEE pg), NEol ALHE F5E p(o) & 3
2 Z2AE #EAe] i AdE ZRAEN 4¥Y 8
7 dAS 2AsdYE LS 45T + Je FEol
T Uk

ffo

g 48&(Completion Rate)E P(eo), M FHi
(Canceled Rate)& P(cq), W2 48E(Success Rate) S P(su),
A A& (Failure Rate)S P(fz) 2 3L o] 718 wad
P(co) = P(e)+ P(o) +P(d), Plca)=P(c), P(su)=P(e)
+ P(0), P(fa) = P(d) + P(c) 7F BTE <& 2>¢] dlo]E& o]
7ol 71Hbete] oAl AlaketE <E 3>3 2ok

<& 3>9 AL 4I3EH AL 48EE XY £ YE
H43 ndg Zegd A2 ALE AZEde] 7R
e X

=22 K

g AT HTES 958 ¢ e Aotk B
o)
A=)

Step 1. HHHTY 2ZEFO] FE(I|SHTIE TFEF2
2 8x, FEHUTY AY YEFFE psu) E HES2E 31y
#h& HAJSIL o] gk ES dF¢ 29 =ZE 72 HH g+
g gev

rm

(E 3 e HESo L 2= o

(Z ) ZHE MY MY HE AR gre pey| T AE
(a) Jones[19], Capers[2012+ Ore[21] HMIA| O] P(su) Hca)
, 5HE (191, [19], [19],

ame Z2AE AR #4800 (FP) éﬁiﬁlm Jones cJZEEfS[zm Jones cJ;’QZfs[zox Jones
(ﬂuzj\ﬁ s : : Delayed ont21] | 2 1 onpn | P | ontary | [P
5 T, Early Time| On Time Time Canceled Gl g0 E) Hqol8] g o] g Hol8l d)o] g

1 1468 8316 192 0% T | 97.84% |9800%| 99.76% |99.00%| 025% | 1.00%

10 11.08 8125 567 200 10| 9233% |97.00%] 9800% |99.00%| 200% | 1.00%

100 6.06 AT 18 | 733 100 | 80.83% |87.00%| 9266% |95.00%| 7.33% | 5.00%
1000 124 60.76 17.67 2033 1000 | 6200% |66.00%] 7967% |87.00%| 2033% |17.00%
10000 0.14 2803 2383 4800 10000 | 2817% |2600%| 5200% |6L00%| 4800% | 39.00%
100000 0.00 1367 21.33 65.00 100000 | 1367% |16.00%] 3500% |5200% | 6500% | 48.00%




712 FEANe/E5=EX D M13-DP M5=(2006.10)

100.00 =
g ~ X- - Jones[19], Capers[20], Orr[21]
o 8000% o Jores[2Z]
o 6000 X
Ao !
1,
2 4000 1
ol \\‘56
~ '&; =
20.00 g
0.00 1 1, t L 1
4] 20000 40000 60000 80000 100000
FP
(O 2) A=ZEo] 2o i M8 A
100.00 g=—— —
X o
_ 80.00 | K
3 NN
o 60.00 | .

D )
20 i

S 4000 \

R 00,00 LI - X- - doresti9], Capers[20], On[2)]| S

—0— : Jores{2]
0.00 : ’

(38 3) log(FP)2t THE HZE #A

<F 3o td Step 19 ZAHdE (2 2o AA=E
. agozRy HR Wi o2 A JTEL AFRE
=3 cq.e_‘: 740; Agz}-?:s:_}- 2= 011:}

e 1B5R5T 10002 Z7koE dole 7hHo] o
AsAt ¥1 FEsb B Rio] #EY ARHE Uehin
ATk mEta AZEYY {FE AL dAHSIA BEAIE
2358 18 5 Aok

Step 2. 7F2 &9 Ho]E] 7HAS YF A ] 9F L=
Eo] FE(FP) logE #H 3 log (FP) & Agglch

<E 3>9 log(FP) ¥l me HF 4 %— < (2" 39
A A YT o]& Schwaber[5]7F AA g AZEYS Eae
o AZE AU (2% DY Fee} X et Aol

(29 & B3] 2¥E F U= TAFH 2 g8 2
ZI7F EA gk mhekay 71Ed A" BAA gz igs
= HAo] Zasitt

tal

-

Step 3. AZ&9 Y HFES 9 NEJ HPEHE=E

Agsld T2 g 2]

(2" 3elA “1-71E HF8"e ML AhE p(fa)7t @

100.00%
® 0 86.33%
T 80.00% T 71.83%
z I
5 60.00% | P Q
A y
s 40.00% | )
x° R ATHE
w 2000% I
S
0.00% —
0 1 2 3 4 5
Jog(FP}

o &, P(fa) =1— P(su) °lth ol81d BAZEH <F 3>
9 HolgE ¥ Ax= (27 4ol AAHS

A& pfp) 2= SAFHY AFTH(Growth

Curve) EH1E w2E2 A4 ZdS F4de] rds

T 11— Pfu) 2 RZEH ﬁEoﬂ oE g ATE

A

32 MEIME 0|83t NZETD 2AE2E FXH

HEah A Be 44 ARE x7ldE AAHow
Z7lsteirt Z2 FakelA Bok W Zrbstn dAgeR
wgsEs A4 SE7b mEAn AR AL FT T
Azl £g0] HE Sab HEe Bolm gk wakA A
A TS 49 SAHS-shaped) T4, AlZR o= (Sigmoidal)
ZH ®& 84 (Learning) ZHo)g F2u Ao Hbo|
U azke e AR g Fe TS Yol

ox
o3
i
2,
o

P
|

¥ 8 dgs A gt AdEHA

th EHY AFFHozE g BEXA2EH A 3, A
ste 22X 28 F4, Pearl 347 Gompertz T4 %0 It
(23] A 2A2E 347 dirstd 2449 S48 A
EAo AR s 2¥slsh=d de Hed1 gtk Pearl
M & )3 EA 82 Raymond Pearl24]o] Aletdt Aoz
ATl Fel Ag=y, 2z} FHAFE HAZ 43 o3
o] F= E4& ztm itk oo 8], Gompertz FHL A=
9] FZ<lo)A} 423748 Benjamin Gompertz[25]9] &) ¢t

Holon r&d ol ALy Qut AZEY S Fr

log(FP) & Z2AE Adg pf) 9 BA= A (1) Ex 4

29 Moz F@ET o] 342 Pearl 4% FRAAT,
£4¢ 23 ok

Pfa)=a- 6" RO

P(fa)=a-e bt ¢ ™" (2)

SZEH Y HTEL FAT Yol (3™ D= A=
log(FP) Y T ARAA M A& p(f)7t & -+ o
ol HA &7] WEol Gompertz 4F=4& A4 5 SUth

Gompertz 474=5d& ol§3dte] 4F&3 48&S FA3



Gompertz 8ZSME 0(88t &~

71 fisiM e A5 dolHg &83td B 45,09 #E F
gopt gtk B =foAs 2 28 A&stuA 3o 4 (2)
2 ALY olfe g2 20 4 (D9 logE & Hiog(a) +
&9+ log(b) 7k BTE. A71A log(b) = bZ A FEFE log(a) +
b-d9FR7L "t A )l logE HABHE log(a) —be @97}
Ho, A7 e =cE A3 log(a) +b- HFPTL Eo] A
DA @ 53 o] Ak =3 A ()Y 245,02 F
A7) HalXe A4 2ASHOMS, Least Mean Squares)©l
v A9 FAYMLE, Maximum Likelihood Estimation) %
oet S o8 = At 2y o] BdEL Hdge
2 z7] g& AH3 dAsted oH Rl sdcHel wHdl
A (2 F A Adza WMEHFEL AAW 4 (3)0] 4

W0l QojAm] oz el 4§ FA WA EFE ol g3
o AYYARYE 2AsW wrEY g A 7L 5 9
7| Wl

m[—ln(ﬂfﬂl)]= () —c- log(FP) 3)

<E 3> dHelge] s m[—ln(ﬂf@)m EE ES7)
o] JEE g 3 AFAIE 25 p ool e 4A 2
gtk webd LMSS MLE Wile A8shx gm A

WS 23 A4 e A4 volEE =Hgst
57248 Sasrct

tlo
ot

283
ﬂﬁ%

4, M% HO[H H8 U )

——

tlo

<E 3> dolHE Fgste] AT HTED A due
ToHs BdE g ok

41 W MBS 2N 2

<E 2>9 Jones[19], Capers[20]9} Orr[21] ©lo]Efol] tha&)
log(FP) 2] 67] Zkel a4 (3)9] m[—ln(ﬂfalm A8

o %S 4 e 2HY AT ,— 139904 (28 59 4
FA4E Qg

2.00
= 1.00 °
= e,
& )
A& 0.00 —- —
5 -
L .a
H-1.00 |

In[-1n(P(f;)/a)] = -0.448610g(FP) + 1.5011
-2.00 L
0 1 2 3 4 5

W00 T ———gz 5 -
8000% 2x2EY o e
R t+¥ oF o

= =
Tomoms ((/.n'/
T
000 LL-J“"‘ L ' N
0 1 2 3 4 5
v Log(FP)
(a) Jones[19], Capers{201%t Orr[21] HjoiEd
100 0% T EET .
6000% (EXAEY 29 /‘/0
R I R U3y By °
i Eaoms /
= e
W 000 "
EL] . /
= oo e
000 Qz==mzrn” w2l . .
1 2 3 1 5
Llogl{FF)

(b) Jones[22] HIO|E4

(3% 6) Yy Mme F4 At

A Q)M c=044868 & T Y™, In(bh)=1.50112%
B p=com?=4.4866% B& T Aot wEtAM AL Aug
—%—7@ %l_% /;“l (z)oﬂ -’]5}] P(fa) :139@_4.48662—0.448510g(FP) Eda]
2 AT

JOHES[ZZ] I’:“O]E‘]L‘ P(fa) —2556_5 4265¢ ~ 03313|g(n=>E G‘?i
o} o9} Zo] FAHE Rdo] g o8] ASghy vlwsEty
(29 o) veplidch

42 et 222 FH g

<& 3> dolHe s 45 gE
Plco)"& WE ALE plw)@ st BT &2
TE log(FP)E 7R &, o’?‘ﬁ‘?‘"l M HEE Pea) B
AzFo 2 3o ¥ Aals (a8 7)el AA = ek

2 6)F MelA A dig P(fa)§ ANg Hixe
Plca) B AESE 7 g5 % FA% 4 9t} Jones[19],
Capers[20]¢} Orr(21]19] (22 dlolEfel tia] AAR1E 2
H A A 3l wet 4 FE .’E%i Y IARNE 7
P AAL (28 ol AN H den, 4=132¢Ith

N0 £5 000
= 6000 [ W‘j
o e
4 40006 | /ﬁ(/

TE aN
E; 20 akb [ T3
024‘:‘:6_4%_0-»*‘/

Qo®s o

u] 1 2 3 4 5

1og(FP)
(3= 7) log(FP)O| h2 JHg F &



714 HEXeEsl=aX C A13-DT H5=(2006.10)

e

In[-In(P(c)/s}]
o
o
=)

-1.00 | In-1n(P(c;)/a)] = -0.446610(FP) + 1.8881

Log{ FP)
(a) Jones[19], Capers[20]&t Orr{21] diolE
80 06 —— ’
o CALE X
. TERAEE 2Y
% wome | Lo 48 By
<
i
A =
..... =
0006 Leeszmazes o . .
Qa 1 2 3 4 5
Log{FP)
(b) Jones[22] H|O{E]
(33 9) N a8 FH 2o

In()=1.8881% FH 5=6.6068% ¥l NE HA&0
.CH.é.l_ ‘i[_xé %k% P(Ca) — 1328‘6.60686—0.4466|og(F1) E_t{‘_:]_i 7-1]}‘\_}:%
E]- JOneS[ZZ] [-"O] E{.“f P(C(l) — 225 e_ﬁ.21896’D-2570|mz(FP)_§~ O‘—_'—]_
Ak F4Y mYel gk olg3) At vimste] (29 9)
o e et

43 29 £5 ¥ 48 It -

T A= AFE (FaEAFd F F(a)
37 1 0.3569 03569 | 5348905 | 2.07E-05
2 4 0.0027 0.0007

Al 5 0.359%6

4 @A 595 m[-m(FS e EPusa

log(FP) 1/olgt e Wwowa “37"d HLd AHE
(df, degree of freedom)t 1°] Bt} 3 <F 2>o4 A
fﬂ OJEI(N)E 671022, “Al"Y] AfrEE 3FAd 28R 1
g N-1=57} v, “@A7e) 88 Af5E 5-1=47} Ak
g, F BlelY, Flo)e 71490t §, FollA g
der H2g FH RAEL EF {AdFE addA
£V Hol f4mrt 7149 wele] s9EA] oz
Ao foge & 4 o
99 A5 Hrlsle 7Foz IFAEY Ax dojA
AR AT (Coefficient of determination, < R?<1)%t TE©]
nde AYEE #Aosy] Y3 MMRE (Mean Magnitude
Relative Error)$} Pred(0.25)8 #438ch $4u49 ge
EYgo o8 AMEHe FEH WA Ao oz
gy, F WEE A9t dolA AAM ofs) A
v WE v&g Z2AAre 3, go] E4E T4 A
ggo] A, 28v £ AL AAY 5 U AAAT
gk 7152 gle AAelth MMRE: tg3 2ol 23449t
JNAHRE,  Relative Error) = (A% - A&X)/A5A,
MRE(Magnitude of RE) = | pg |, MMRE(Mean MRE) =

oy o> bRoau
Hjji\/ el

N

100/ z"MzeE. MMRE7} #& ghojdl Fiaoz 2

At Pred(025) 452 2l MREZF 4%
wel MREQM el sle MeE dnlgeh Conte et
all27e MMRE<(.25 (25% clsheld 7WEv)&& <53}
v 29z Ad 75aw, Pred025)7) 5% ol 4d W £
242 g & 9eg Adsigck
zeqo] TRl wet AL Ased Aree 7T F
= 2do] gv BAZ E Ao 2dy g mduy As
wE Brbssich webd Aeh 2del ZHA%, MMRES

U\ﬂ ol o o]-
UE_'

Are BAEY AARY Al fEPA) PFAy) 9 Pred0DE FHUG
#, A Ases 2ig 2 zde AY BARAY AR AT, MMRE® Pred(0.25)8 24135 43 <& 5>l
{One-way Analysis Of Variance) 2342 <F 4>d] A3} Ar = gick
%ok
(E 5 2d Ms
G b BUEAE AEAsE 4 e Ank 34
(a) e g =8 =2d 2 Jones[19], Capers Jones22] Jones[19], Capers Jones[22]
FE As [Agw[2#A88] F | FO) | PO ey 0 Ot oy
39 1 05972 05972 | 359.9822 |4.55E-05 AR AF 0.9863 0.9539 0.9907 09562
kil 4 0.0066 0.0017 MMRE 11.54% 271.21% 12.23% 38.72%
Al 5 0.6038 Pred(0.25) 0.8333 0.6667 0.8333 0.5000




A Afgd AL HAES FAse BLE YA
Jz——wo MMRE9Jr Pred025)% Fe @r}% episict.
o] o}

= L}E}Lugm_ 128 Pred(O 25) 71T°ﬂ EHEHH% Jones[19],
Capers[20]9F Orr[21] ®lolEl= &8ty Jones[22] HlolHE
BrZsls Aow AEydrl 22X 02 Gompertz A4
A nde Agsd ZeAed JFEN HEES FAY

3R
3 |22

=R

m[o
potk m»

e}

O

5. 28 ¥ &% N

AZES Y V18 FEGLA B2 ML PEER AL
zaAage]l BHH fou oHAAAE AZEH] B
AEE A ol T el A Utk AZEge] ZuA
ES ATE #F349E 4% ML 432 qE 2EA
EE 48% 7 T FEC] duidAd i gEe ZRA
E #AdA BFHY 20t 2y ZRAE 7R
7ikete] Y AEES FAA B2S olgste] AAG o
B2 gle dAott

¥ =Re RTES o] Fro] shkste] A ATEH &
mgo i BXE fEsta, oo AP FAH dvE A
Aot 2R ARY L AR AL oS TR
swl At sxedo] ZaEee 7RI Ui oW A
T 4z Ed gadd i ARE AA 7E 5 Yok

gzt Ak 29 Aol Agd B2 Ajerh Ao 2
et Bl AAe 52 4e FEFe] Yok 29, Ak
2l AZEge)o) i G etz o) T o
43 AgH S BFE ne @ 2d @97k eseh wEy
FF o] okl dE Ao A7 1no dvsd AL A
& 4 Edo] AAE Aot

=g

A
o

[1] Standish group, “The CHAOS Report,"http://www.standish
group.com/sample/PDFpages/chaos1994.pdf, 1994,

[2] Standish group, “CHAOS: A Recipe for Success,” http://
www.standishgroup.com/sample/PDFpages/chaos1999.pd
f, 1999.

[3] Standish group, “Extreme CHAQS,” http;//www. standishgrou
p.com/sample/PDFpages/extreme_chaos.pdf, 2001.

[4] Standish group, “CHAOS Demographics and Project
Resolution, http://www.standishgroup.com/sample/PDFpa
ges/ q3_spotlight.pdf, 2004.

[5] K. Schwaber, “Scaling Agile: It Depends on Common
Sense,” CAMUG Meeting, 2003.

[6] B. Lewis, “The 70-Percent Failure,” Infoworld. http://archive.
infoworld.com/articles/op/xml/01/10/29/011029/opservival.
html. 2003.

2 0|88 A~ZERN ZZMEQ Y HSED ARE =8 715

[7] D. Garmus and D. Herron, “Estimating Software Earlier
And More Accurately,” David Consulting Group, http://
www.davidconsultinggroup.comy/articles/pbestart. html

[8] V. B. Miéi¢, “Software Size and Cost Estimation,” Department
of Computer Science, University of Belgrade, 2003.

[9] C. Mcphee, “SENG 621-Software Process Management,”
University of Calgary, 1999.

[10] S. Sultanoglu, “Software Measurement,” Department of
Computer Science & Eng., Hacettepe University, 1998.

[11] N. E. Fenton and S. L. Pfleegr, “Software Metrics' A
Rigoous and Practical Approach, 2nd Edition, PWS
Publishing Company, 1997.

[12]1 B. W. Boehm, “Software Engineering Economics,”
Prentice-Hall, 1981.

f13] M. Bradley, “Function Point Counting Practices Manual,
Release 4.1, International Function Point Users Group
(IFPUG), 1999.

[14] C. Symons, “COSMIC-FFP Measurement Manual, Version
22 (The COSMIC Implementation Guide for ISO/IEC 19761:
2003),” Common Software Measurement International
Consortium, 2003.

[15] ISO/IEC FDIS 19761, “Software Engineering- COSMIC-
FFP-A Functional Size Measurement Method,” 2002.

[16] B. W. Boehm et al, “Software -Cost Estimation with
COCOMO 1I,” Prantice-Hall, 2000.

[17] K. Ribu, “Estimating Object-oriented Software Projects
with Use Cases,” University of Oslo Department of
Informatics, Master of Science Thesis, 2001.

(18] J. Bach, “SCRUM Software Development Process: Building
The Best Possible Software,”
Methods, 1995.

[19] C. Jones,

Success,” International Thomson Press, 1996.

[20] J. Capers, “Why Flawed Software Projects Are Not
Cancelled in Time,” Cutter IT Journal, Vol.16, No.12, pp.12-
17, 2003.

[21] K. Orr, “Pushing the Envelope: Managing Very Large

Advanced development

‘Patterns of Software Systems Failure and

Projects,” Cutter Agile Software Development & Project
Management Advisory Service Executive Report, Vol5,
No.7, 2004.

[22] C. Jones, “Software Assessment, Benchmark, and Best
Practices,” Information Technology Series, Addison-Wesley,
2000. .

(23] C. Henry, “The Growth Curve,™ http://www.anzpug.org/
sp/index.jsp, PRIMAVERA Users Groups, Technology and
Operations Management, California Polytechnic and State
University.

[24] R. Pear], “The Biology of Population Growth,” New York:
Knopf, 1978.



716 SEMOIEZ =X D M13-DA HM5=(2006.10)

[25] B. Gompertz, “On The Nature of The Function Expressive
of The Law of Human Mortality, and on a New Mode of
Determining the Value of Life Contingencies,” Phil. Trans.
Roy. Soc. London. Vol.123, pp.513-585, 1832.

[26] Weibull.com, “Software Reliability Growth Model,”
http//www.weibull.com/relgrowthwebcontents.html

[27]1 S. Conte, H. E. Dunsmore and V. Y. Shen, “Software
Engineering Metrics and Models,” Benjamin/Cummings.,
1986.

of & =2
e-mail : sulee@sky.wonju.ac.kr
1983 ~1987d #=akg et
3 HAZEHEA)
1995w ~1997d 7 Akl ehal
AFE A2 AAD
19984 ~2001d /g o &t
A6 A
19923 ~2002¢ FEARL A FARFY L LT E
F4REF 99
2003 ZA=HN AFEHSEN dA% P
20049 ~4d A =Y 4FuE g ugs
BAE: 2ZEHo] ZEAE #e, AXE 101 A by
AZEY O] HE (£ZEJO] R e
Wz | FR), 243 47 “J%‘%, AZES] o]

AR R AN, 2uEdo) NHY AR

3



