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Software Development Effort Estimation Using Function Point

Sang-Un Lee'- Jeung-Ho Kang'' - Joong-Yang Park'"!

ABSTRACT

Area of software measurement in software engineering is active more than thirty years. There is a huge collection of researches but still
no concrete software development effort and cost estimation model. If we want to measure the effort and cost of a software project, we need
to estimate the size of the software. A number of software metrics are identified in the literature; the most frequently cited measures are LOC
(line of code) and FPA (function point analysis). The FPA approach has features that overcome the major problems with using LOC as a measure
of system size. This paper presents simple linear regression model that related software development effort to software size measured in FP.
The model is derived from the plotting of the effort and FP relation. The experimental data are collected from 789 software development projects
that were recently developed under the various development environments and development methods. Also, the model is compare with other
regression analysis model. The presented model has the best estimation ability among the software effort estimation models.

FIYE : ATEHH MicH %3 (Software Effort Estimation), 2REH0 F2(Software Sizing), &} #M(Regression Analysis),
71584 (Function Point), #$ ¥#(Variable Transformation)
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45 QAT YR Bz JEst LOCH 7z 9l
o 7154 AEzE Alade 75408 AZEHO FR
& ZA3l= FPA(Function Point Analysis)[5, 619+ Demar-
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tricsol e Be ATE FHFAoY FAHo2 I
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2[11]e) AeAE A3 L AHE 4A Rsgoh =
AN, B =2dAE FPE ol &3 E&e 7|7} 493 2
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= Ao ohlr}, @A AMEA S FANEE FoE HWUE
(Components)7t A4tgity, UFPE dlolE 7]%(Data Func-
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2 ARsgc AH2rse oA 95 99 (Bl External
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(EDe ¢ezzayel HF JRIZHE & deoly E&
Aol ARE AgstE 71BHY Aotk A% FH(EOD)
o ggzZaaPe WF N2 dolH Ex Ao BFERE
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Step 1:57FA 71584 #EE(LF, EIF, El, EO £
EQ9 & A

Step 2: 71584 He Aol gz <FE 1> 7153
235 $3F(Low, Average =% High)& 3 A
L=

#ol Al RET(Record Element Type)e AH8217F 94 &
4 91¥ ILF %&£ EIF Wl 2l& dlolg 849 ABIF
o}t}. DET(Data Element Type)t AHEAZF QA8 4 gl
E fdsy, wEo] gl M=g st =, FTR
(File Types Referenced) H# 71522 ¢3AY FAH
= ILF £ HE71528 93+ EFE 9vdi

Step 3: 71582E% i, BF: FEL ;& A <E
1>°1| da BAx £ 5 g 84 7|F8
g AN gE 2 EB8ln 4 BERE FE4
gt <3 2>9 7AFA w; S AFAYH AIE
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Step 4: AbgAGA ATHE LT @] YA
e}l BZEQ VAF(Value Adjustment Factor)
£ Aabdith

(E 1) S8 8 A

(a) ILF, EIF
DET
T #
1~19 20~50 51 o4
1 Low Low Average
RET 2~5 Low Average High
6 o1 Average High High
(b) EI
DET
T 8
1~4 5~15 16 ol
0~1 Low Low Average
FTR 2 Low Average High
3 o) Average High High
(c) EO, EQ
B DET
1~5 6~19 20 o}
0~1 Low Low Average
FTR 2~3 Low Average | High
4 o} Average High High
(B 2 IBR w;
7% BAdx
N8 de Is 34 ,
Low Average High
El x 3 X 4 x 6
EO X 4 X 5 X 7
ILF x 7 x 10 X 15
EIF X 5 x 7 X 10
EQ x 3 X 4 X 6
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@ AAH8-4 (Reusability),

@ M= &o]A(Installation Ease),
®@ &9 -&°]4(Operational Ease),
® vF AA &9 Multiple Sites),

@ A7 &o]A(Facilitate Change).

9 1478 GSC Ztzte| oi g 98 AX(DI, Degree of In-
fluence)= th&-3 o] 0~59 WY o}

©® EA3A FAY 93] 918-(Not Present or No In-
fluence),
223 o 3(Incidental Influence),

@ RE-9 43Moderate Influence),

@ HTAHA 9 Average Influence),

@ Z2% o 3K(Significant Influence),

® &3] 7% 4 3KStrong Influence Throughout).

147} GSC =% tigt DIE st TDI(Total Degree
of Influence)& A&t} &, TDI= ;;4101,«. TDIE 4 (4)
of Y3t VAFE Algt

VAF=(TDI - (0.01)+0.65 4)
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Akt
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&, F4UL0 g SPASo o8 AAHE REF q
Aol &9 o Ueyn, F WEE MddgstEd o
A AL s dysE ¥F ulgo]l RZ0<R<])
olty. wetA, R?*7 04 7H714d A" AN E &%
7b eH, ol 848 £% = FdAFHMe] gk i)
(Residual)i= A A gt FAHE ghae] zolz, AL L
AR dP8 FEA, S84, ATAT AA
A 7Hgol &e7tg AEY W M Hol AjRHE 4
Yotk wabx, a7t oW AR s HdA on
A etA Bitso] e F97F & 2do] dr)

Albrecht et al[812 IBM Data Processing Servicese] A
M 2470 38 Z2adel did) Mg E7L FPo) of
3 4 9 MEYHE AFE A7sU3, Matson et
al{ll& ol& diolelel dis] ALxd E7F FP dis) 4
M9 ¥A8 geE e Fol B AFH 24L&
T 35S BTk o5 dolHo s olAL[17]e A%
FE o] &3] AUwd EE FAHsE RIS AA S

E = —13.39 +0.0545FP ®
VE = 1.000 + 0.00468 FP (7

Kemerer{10}& ABC #|AtelA 7jtel 15709] LZEg o]
zedEd daf 4 ®)~4 (109 AYy vty mde
A A 8¢ ok

E = —121.57+0.3411 FP (8)

E= —69.13+0.723FP—8.054 x10 *FP? 9
+3.073x10 " "FP?

E = 60.62+7.728x10"%FpP? 10

Iy olg EEELS ZE9 AT Au EF A
A iEdE TzAEY fis) dojF 2dz s 23 a
Eo M@ g uhdstx] £3tn itk wakA, Matson et
alllle d¥gdAzHe] 58 14719 Z2AES o] 43
2dg FEddd ol dASE & Fd=n FYe] g
B AE" A AEH dEse AZEY A wHE



B =FE AHEEa ow, ¥ $£d7 FPAE AHE3d
AR FAE AT AHe 21 AU olg =2
EEL GUFE $4 Eof, vy ddEz 7A4H drk
Matson et al[1] oj9} Zo] & TESE AHEE 4 1DH
4 (12)9 298¢ AN

E=585.7+15.12FP (1
In(F) = 2.51+1.00ln(FP) (12)

ol A7ARE FTUT AHs ndY 4T <& D
of A= A

(Z 3) FPE 0|88 =y FF 29 ¥

£ 2 o
Albrecht et al. | E = ~13.39 + 0.0545 - FP 874 %

2 Matson et al. | VE = 1,000 + 0.00468 - FP 899 %
E = —120.57+0.3411 - FP 5.3 %

o s | P IO i
E = 60.62+7.728x 10 *FP? 847 %

1o47h | Matson et al. E = 585.7+15.12FP 65.2 %
In{E) = 2.51+ 1.00In(FP) 534 %

HoA, 71& Add RAES FTHHEYAFPE o4
E 34 29 FPE o]&% VE 3 24y Adzads
(Natural Logarithm Function) B¢ n(FPYE o] &%
mE) 34 22948 ¢ & Ut} % 54 T2 AR
oz} FE S Ao wel HF g Rdo] 2N, XE =
2AEd FEIHoR AHLY + v IwHd 2™
(Universal Model)o] $18< & < Uk

24 ISBSG HlolE{sjolA 0|8 J|E =Y Hrt

ISBSG Benchmark Release 6[11] dlo]El#oja 903
o] 20097 vekellA Add 7897 ZZAEZ] dis] 3
g5 o], ALY, HEEe} 71HSs FPAEY E9
AE77r DY dHolelg i e Fuid dojeHolx
ojt}, <¥ 4>% 7807] ZEHMEA FRoE 6] EE
Heo diF 7|5Hs FPY NE=d £ #E& RgFH
ot

71Ed Agd RAEE Hrhely] A, 7897 Z2AE
o 3 71& RIEQ M (E)vs. FP, VE vs. FPS}
In(E) vs. n(FP) AN e ALY S +dstdrth
G ARY 3 Ade 47 (af 2~ (2F Do B
213 9t E vs.FP%} VE vs.FP A8 3%, rFp7t &
2 ZeAdEdqA & Z2HE Adle HA o|dAEC] T
WrAso] Myog H¥o] EyeHE & F Uk BT A
B9 FPE AAROFLE HBAZ In(E) vs. In(FP)

715858 0188 LZER0] Y™ =T 607

#AE AHEAT ofd BYY FEE He dYeE A
Az 2] Aol FA &A U 5+ Utk 449 @
Aol g MPsARdR 5 <& 5>9 Pt

{E 4) ISBSG Benchmark Release 6[11] HIOJE{ E&

g Effort 2 Effort
W3 | 4 | FP | (Man |W&]| #HE FP (Man
1D -Month) D -Month)
1 (19w 9 29 || 31| 11197 46 344
2 113304 | 10 60 32 | 10163 48 548
3 120971 | 11 97 33| 15274 49 652
4 16665 | 12 21 | M | 1897 50 260
5 130773 | 12 10 | 35| 30803 51 90
6 | 30867 13 1015 || 3% | 32243 51 338
7 116810 | 16 465 || 37| 31627 53 849
8 | 15042 | 17 762 || 38 | 23232 54 67
9 | 4649 | 18 20 | 39| 23271 54 1884
10 | 177137 | 25 140 || 40 | 23812 54 48
11| 2458 | 25 580 | 41 | 11227 5% 296
12 110500 | 29 &0 | 42| ms 56 293
13 2015 D 80 | 43 | 31085 56 170
14 | 17065 | 31 237 | M| 32680 5 40
15 | 19209 | 32 B2 | 45| 14764 57 1179
16 | 31315 | 32 98 | 46 | 15411 57 1880
17 | 20860 | 33 45 || 47 | 18459 58 1040
18 | 32603 | 33 840 Il 48 | 24650 58 1652
19 | 20619 | 38 571 | 49 | 11592 60 47
20 | 26686 | 3B 247 | 50 | 29742 60 992
21 18873 | 39 242 | 51 | 167% 62 650
2 2| P 114 || 52 | 14645 64 252
23 25965 | 39 21 53 | 20883 64 140
24 31978 | 0 139 | 54 | 21311 64 1073
% 1483 | 40 25 % | 28571 64 1544
2% 110769 | 42 2406 || 56 | 21116 5 520
2718245 | 43 331 || 57 | 1675 67 1584
2 17314 | M 338 | 58 | 2007 68 910
20 | 28867 | 4 380 || 59 | 10816 69 129
B 12686 & 281 | 60 | 14371 70 432

<E 5>oA, FPs}t ESte] 3714 #A F AERI1EFHH
¢ In(E) vs.n(FP) #AE ol 4% A¥IARE HEE
7} 5273% 2 71 £& ARE A%

700000
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£ =RdMe 2EE9 H%e Hla syl 98 %
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In(E) vs.In(FP) | In(E) = 2.4858+0.9351In(FP) 52.73%
} |
e ae 2 5 4
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w2, ALo] Fpol ds HHY #AE HRe B¢
o] Bt} & ANE Jehde ¢ F Ak HITht FPY
Azl #Aflol o4 (Outliers) €] ¥ol #ZHEE,
Ay FARMnozE oF diojee] REXE HHE ®Y
3t 2o, dolgle] Wig HAF £ HEo] Wa
e & 5 U

3. FP o|8 B4H My 53 24

Mgy 34 Pofo iy d7E ¢nF 22F
o 2¥& 3 ¢t o] HFoNA ALxFL HE VHA
g8 rE Agedgsn d@d £y FE A BY
grh o] 34e A oFAR EAozREH AAE F4
<9 2d(Formal Model)& AM-3tn], R Hre &
A ALeRL B9 A 2EE FYEE 2l 2
#(Calibration) #4& %3 FAEch oz of P
& Ao g Z BAXNAEE #I At Kemerer[10)=
&g 4 AZF Aloldl 86~610%2 FH LA7F AN
ol e AL AXY, olg Bd 4 FHANZ
& glou 94 50~100%9 2xE Uehde Bk o
A, F HARY A A 49 dolgEw ol
FolF nde] NFstn Fo| P& AL a7
AZEY 0 Aeny FHLE XJF EAoH, 71E 2
Hgsl7)oE g Az el MY 5A4& A
@3, AL TRAE FEE Ao ALEAY] dEel
142 Hgstede B Ags 2 vk meEd, 2
Fpet Z2AE /w2 zte] B dal §& &
g 8400 e Z2HAEE gdez FEH
Hed 5 e dutstd My FA 2D AA

&2 e

(¢d

|

r

olo oo

SORN -

71& REEL FHHUSF(E)E AYsied ST (FP)
o AAFFEAM FEGE /M F, E=a+b- FPYHE 7}
ol iz Azea HAAEYE Fdde AL GFA
o, ey Az Fue Ax FREA Y AARE
a8RE FMEGE e gy A4E e F99
BRoln, Ano A oA dEIARAANY U3
AEA gt a8y o AsE (ed ¥Ms HE
(Variable Transformation)2 53 FMd#AZ ¥
o, AN WPE AHEste] 2AE F wgsH7] o
Ao Bigzte] AAE FYsE FSr U6 2 =&
& o2 F WEg o4y AExHS FANE dwistd
2dg AAgD.

A PARDL 7] 94, T2 dolele] Fpel o

A gohe] BAC dig AHEE ol A

=

h vy

- . . E E

3 BAE = — —_
¢ g £2ARA FPRA BHE n(55), (5o

yel #sg oeEd (29 8)F #rh 299N

(2

>

E
FP®

In(

758+ 0188 2ZER0 HE3 =T 609

FP7} 37480l e} in( F’;",z 7 AFHew gaAFE B

Ae 23 dou Axd ARE Yok 2y FP 371

of BEn(—Zr) WEH A e, AfHew e
st A%E Uehin Stk Hebd, ¥ EES W)

vs.FP #AE Adste MEx=HE FA3e 2de AN

sk 2ol A In( F‘;

2Ng 54 U $5% £ o 29y, 2o ged
2deg A7 93, (¥ QA 71229 FPE m(FP)R
AEAA (FP) Z7te] W in( Fis Yol WatE aEn
W (23 95 2ol AYHA WAL AL & F o,
4 (199 zdd Bs) BeARMS FHsd AgY 2
ag e 4 Aok
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