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A study on Software Development Effort Prediction Based on COSMIC-FFP

: Focus on improved software development effort estimation model using weight

Sang-Ki Park

Interdisciplinary Program of Information System,

The Graduate School, Pukyong National University

Abstract

Successful project is to develop the system which user is satisfied to by
using of restricted manpower, period and cost. We chose a software size as a
unit to estimate correct development effort, development costs and development
period estimation.

It is possible for the accurate estimation of software size to allocate correct
resource division and to definitely influence the software quality.

Consequently, "The accurate estimation for development effort, cost and period
is the essential element to-accomplish the project successfully.

It is rather efficient that the_estimation of software ‘size“is carried out at the
early stage of the development:- Line of code has been chiefly used to estimate
the software size in Kkorea because developers are easy to understand LOC
and its meaning is clear. There are shortcomings in estimating LOC. First, It
1s hard to estimate LOC In the early stage of the software development.
Second, LOC is influenced by the development environment.

The recent trend of software size estimation method prefers FPA to LOC.
There are the problems of FPA. First, there exist measurement error between
the actual value and the estimates. Second, it is impossible to apply for

real-time system and embedded system.

_Vi_



However, The recent information system is getting larger in the portion of
an embedded system or real-time system gradually.
Therefore, COSMIC is the established to cover for these disadvantages of
function point in 1998 and COSMIC-FFP is developed for estimating real-time
system and embedded system. There have been many researches on the
software size estimation methods based on COSMIC-FFP, but there are a few
models for estimation the development effort and it is necessary to develop the
model.
The COSMIC-FFP technique has some-.advantages in appling several areas
such as data management, real-time system, algorithmic software and others,
but on the other hand, has some disadvantages-in imposing the weight on
function elements needed for estimating sizes. It is necessary for new method
added complexity to COSMIC-FFP to quantify correctly the software size.

Consequently, First, we measure FP and COSMIC-FFP through the case
study and propose the transfer model with the above two measurement results
in this paper: Second, we propose estimation model for development efforts
based on COSMIC-FFP- by using of data from the case  study and the
weight-added model. based on  complexity -to..raise the correctness of the
proposed model. We estimate~the COSMIC-=FFP -according to the proposed
model and evaluate the estimation model of development effort based on the
weight-added COSMIC-FFP. Since the proposed models in this paper are
based on the results from carrying out the actual project, it is possible to
estimate the development period, costs and efforts correctly.

In the future, we will develop the general-use model through collecting

various kind of an experiment data.
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A= Aoz, O 242 ASATE F9e oldistal 7lest =kl U
=
T

B>

>
2/
2
ftlo
o

Flah b St A P
AMEE I, 249 dHolge sloEg s, JF =g 3Y(LF, Internal
Logical Files)® ©]%-< 79 (EIF, External Interface File)® ¥t}
ILFe} EIFE ZH2bel @& dlo]H &5 fF3(DET, Data Element Type)¥}
FB(RET, Record Element Type)®] =Atoll 7] 238te] 7|5 &
th. ILF9k.EIFe] RET® DET? 45 wlotsto] [ 1]
A

=
HJ
o°{'
o

AR HolHL AR M
O & o 7 2=
T2l AN 1~19 20~50 510] 4
1 e e BE
2~5 e BE =5
6017 =R =2 =5

[ £ 2 1= 7] =0l ILF, EIF zZ+Ze] 7tsA& AlA sl
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Nsrsd Ao

3 s =5
ILF x 7 x 10 x 15
EIF x 5 x 7 x 10
El x 3 X 4 X 6
EO X 4 x5 x 7
EQ %3 <4 x 6

OA 4. ERAAT] S ZAHsc EWQAAT 5L AT delEd s A

ol
rlo

| A AsEHE ZlsAes uHh EANAAVE <] -9 H (EI,
External Inputs), <% %2 (EO, External Output), €5 *%3](EQ, External
Inquiries) = | T8 €. EL EO, EQ #7te] FTR¥ DET & dotstd]
(£ 313 [& d]el w2t 5xes AARSr. 28, [F 2] 93 E

EO, EQ z17he] Bxiie] wte 71542 24,

2z deolHaafd e i
O & o 7 2=
T2l AN 1~4 5~15 160 %
0~1 e =y HE
2 =y HnE =5
30]% HnE =2 =2
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_ Ak
OEH
glw_ﬂ N i nmu ‘M.o
N| o )
,_L.u ,_&o (e} <
K o

=
[€)

1=

A 5.

o .
s i, 5=

84 (ILF, EIF, EI, EO, EQ)=

7%

11, L

4]l 2

e

-
af

hvA
it

st [

s jeha

2] 7}

-
it

[

s

o o

P 21718 21(3)e] UFP (Unadjusted FP)7} A AHE tH26].

(3)

—

14719 ¢

ki3

o

EX(GSC, General System Characteristics)ell 7]

A28

E]_]—

23 2ol

= o

R4

st} VAF

AR
7} 14709] GSC= T4

=
=

A AF(VAF, Value Adjustment Factor)

A,

2

%54

]

NEE

]

o

g Al o] A o]

ol ®

D dolg E4 (Data Communication)

e & <

Aol Aol A ALEH =

o} %

)
—

™
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g7 o] d o] o

=

o] =

@ #2F diol¥ 7 (Distributed Data Processing) :

T kﬂ K ol o W o B N
‘)AI ‘U_/H o Ot ;Iv\fl ‘.:L
% o T "y i =
) T o© o o 1A oy X o "
C S (e = o] %O 4 i oo
= = G o )
o 3 ) " B oy <]
Yy
O A L Ll R -
Jmu-o —_ E
e - - M = o i) TR
= .. T < Mo < M T
= = 3 ) v o e T =
= 8 v = = .. A b =
. & 9
= o BB & & ddo & ) o8\ v
° X & W 7 s ol 3 o
= rm "= B = o o gl
O T 5 8 I
m H S il o . & e, Rl o) W
(4} — oz
o o ﬁ 8 mr,_ = L S B e B =
ey E % X T o a =T = ﬂwﬂ 0 ﬁo _
. R 1r_.c % 9] e 0 E‘* | . Mﬂ
0 D T o =! m 5 ﬂwl .m U 5B o JAS
D > or S o |5 < T Hp = o = o
9 ® g = B [\ T T oorw 1_a
Sw oz~ 8 2§ e 5 P o >
E_ S & Y&~ g s Y =
5 8 Z -~ 8 To - Sivoy =
(e bo N ﬁ ;o.._ T E ~ N i L_L m o o ﬁo
5 %o E = sz "W _op-do < 5. = =
£ 50w W A o B o T
_— HE o T W RO N> _ 3 »
Jo 2 odo o om H o . *. K o BT 2 B 5 ow
S m ™ B = % W L e
ﬂl LE .AL —_ 0 —_ i —_ Hﬁ = X Ee
= B ®rr N gF <4 I T b ooy
R T B Ew X2l
= X P oy omo Xow2 d O x 2w 7
e io° ™ i L N Wy
@ d @ B O WP O F OENT ®S @W O T H

g7Ae] el A,

e

=

L e gelge of

%] &o]A (Installation Ease) :
—_ 17 —_

J

S

=
@ 9 go]A (Operational Ease)

i)



B tE AXA (Multiple Install) @ s AXA> 7dE = ofEgAolA
o] B4z 9 BEaALrE uEsis 4eE wdt

@ W7 golA (Facilitate Change) : W7 go]4 & o= g Alo]Xo] =&

Az zAolY Holg Fxo WA GolA

>
ftlo
d
%
=
i
)
2

o
o
_0|L
rir
o,
ki
i

9 14789 GSC Z+ztell tigk 3% (DI, Degree of Inference)® W9+

| 65 FoR FEEW 14709 Luk A" EA

52
dlo
S
2
X
o
e
g
S
N
o

o] Jr= e &= 93 =(TDI, Total Degree of Inference)E A AF3ct,

=, TDI= ) DI, TDIE Al tHdste] VAFE Ast & 5 3
i=1

VYAF = (@ #50.01) +JEes (4)

A 7. 71 HEs B9 npA g dAR, =4 By #§33E(DFP, EFP,
AFP)E 743\ & ANY g 2RV s e E=dd. =4 7
5 A4 (AFP, Adjusted FP)x= UFPe| ZAAS¢l VAFES ¥3to], 2(5)¢

ol Azt & 4 Atk

l

5 3
AFP = VAF - UFP = VAF - Y1) W, 7, 5)
i=1j=1

_18_



(\]
w
e
Y
N
off
2,
-
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ol
>
ﬂ_‘
fir)
B
»

A 5o 2ZE ] RS FAsts WHoR Vs HsE Y A

AxEOl AW AMEE AE AA
st A2E MHE7] fs AFAe] AYS ol COSMIC(Common
Software Measurement International Consortium)e] 19981l A & = 31t
O AN AIARA " F9Q dolE wE fFolA Alejwe 59 A
AZE Al 2" | AZEgojdE ART ¢ s A8 HAE &
atlen, d8dol AFHAT27]. o]& FFP L= COSMIC-FFPe} =4
. =R AAAF AZEY S N Fofl e LFARYY B A &%
=2 Sl AFSAREE ESdska 9ler, ojo] 7lwtekel UML) wE &

4 2 AAE st 8o

7}, &4 75 A4 (COSMIC-FFP, COSMIC-Full Function Point)

AordE e sk =AWH ol COSMIC-FFP V.22< wx st 1
2, AZEolY AVE AFsete AL AZE O] ZREAE ¥,
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History of

ISCEC

Functional Size FSM Methad
~tandards
Measurement 150 FShY
Framewerk 1SOET x
Standard 14143-2 105 14143 -6
141421 )
Mkt oM —  IsOMEC
3-D _wFRR1a T 24570
o s - *a
. COSMIC J———
wiklt g R 19761
- FPA Full FPs Lo 2
e P P
- - Feature - X
T e Foints IFFUG .. FPUG
L 40 41 ., _ IS0AEC
LIFPUG = oea6
R 0 R IFPUG 4.2
Albrecht =~ — Unadjusted | 7~
FFA e _ ISOJEC
M T e ™ NESMA 2.1 = zasm0
] L 1 ]

1980 1085 1800 1056 19071998 1999 2000 2002 2006

COSMIC-FEPe|  7]®tsk A E o] &9 W= CFSU(Cosmic
Functional Size Unit)® 37]gtt}. 1283, COSMIC-FFP 7|5 &
ISO/IEC 19761l AI<tsk ®He] wah 4 sk 4= QIoi[28].

u} %
FAI SR RS U5 EE AR 928 azese) v Qe

[

o ASl J=atRE S

ueEE A5 AZE S R 7lsd e 548t

o
et
ol
30
o
v
e
m
i
Py
e
)
0
(o]
u
.y
ox
)
i

TR FAo| s ISO/IEC-14143 #wS WHEetes AAE oW, 2003
U =4 ®e3kel ISO/MEC-197612 A1 =93l ISBSG(International
Software Benchmarking Standards Group)oll 2]3] <14 = 1 tH29][30].

ISO/IEC-197612 ZdA WA =" LZEH oS AFssts 7sds &

Wol JNhe i RslE AN AZEOE Aus T 5 AR 6]

’
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= 7%

J)
™

)

5}

AgA 8T

7%
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2 A

SRl

=
[€)

A 7]

71ef 2272 do]

s
™
[
)

"

o, o]l52 7]

A
go] ¢

L

B

1)

= A%

= —
I=

= g s a7

X ES o

j
a-

o]-& 3 (Data

oA

Movement Type)¥} Hlo]E A28 (Data Manipulation Type)o = T4 &

<=

A=Y

—
[€)

J=3 AMESA oF ALY

dlolel M2l el

M E EE M

Hols Hal Fe

Hole olF "E

[1¥ 3] COSMIC-FFPe] ¥®
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e tEE SAS7] fdl [ 4]8F o] Ve TEAAE sty A=
T+ A (Triggering Event)oll o] 3l &4 3t% 7] wfjZo dlolg A H
< AFskA &3 doly olsdwks stk Aol FolAW fH
dlolE (4=, 175 WotEo] HolBE Agste] =9 dHely(27], =9)

s A9

o

o

%

I/0 Boundary Users
=, e

R Vg =
4 || Entry | | Exit |
3 Data -
5 DataMovement Type Manij u%gtlon
4 | Read | | write |
ol
¢
At o age Boundary

= -

[1% 4] COSMIC-FFP9] MB A~

[29 4]9} Zo] COSMIC-FFP& HlolE olsd S 4719 o= /3
tH29]. AXZE o] SHA vietE o, ot S5 AFEAFeE o] E 9

48 Fa BE o, Q179 A= AR} dHolH A48 T
W= g ejoltl, COSMIC-FFPe| 7]ukst AT E o] R w9l= CFSU

2 F71%0 AR R E s A, Foxl Ve ZERAZS Ve rEE
21(6)& AHg3t] CFSUR AAtE o Aldtag & [ 5]o AA =] 3

SizeCFSU = Y(Ne*Eus) + S(Nx#Xus) + Z(Nr+Rus) + S(Nw+Wus) (6)
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o714, Net 9482 <, Eust ¥8 ©¢ 7] (Unit Size), Nx= =99
T, Xuse &9 @9 A7), Nr2 ¢1719 &, Ruse ¢17] @9 Z7], Nwt
22718 7, Wuse 227] &9 A7]1& v gt}

Read (——> > CFsU

[1™ 5] COSMIC-FFPAI4F 74

71Ed R Ve ZEASS WA o] AR A= ANl od Ts

Size crso= 2. Size(Added) + 2. Size( Changed) + >.Size(dele ted) @

o] 7] 4, Size ‘Added= F7FE. 7159 <, Size Changed:= M7 ¥ 7% 9
7, Size Deleted® Al 7]59 =& <n| 3o}
Mo] gxd AZESASF EFAAN A= FART S5 AA

A B.4~(Corrective Maintenance), $+%1 *] 2.4 (Perfective Maintenance)
o} A& #A B4 (Adaptive Maintenance) 2 T80 BA FAHRFE
q AN HAE AEgS AAS=E EFolH, MEE VTS F715H

Bos FEAIIe 455 & AR gk ool Hls), H ol o] A

ARFR A 71 T2 7559 F7HAdded), ¥ 7 (Changed)
= AMAl(Deleted) = &=7Fol #HA S 7HXIY wEbA A7) FAHEF Z=
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[K

AEg} 8 F glom oo HE 2(6) ¢ie MY TRAERZ A7t I

:‘,:

A7 ol 7INe AZESJo] R = CFSUR #7184, o9 i
gk CFSUx= [1¥ 519 Axt Ao wpep 2(6)3 o] ALk

w1 oH311[32].

Y. A& ALE 4 4 (UCP, Use Case Point)

AFEALEI S AFEAZE e B R (Goals) B 282 sk Y Z(Needs)
£ TF7] 98 Alad s ALEstE ol oF7|(Stories)® & TA S o &) 3
i 7wdte gEd Mo duA QlrH33l. AgAbElE 19924
Jacobson[34]ell &=l ARk=|low AMAAGF AZEO IR A A
FZ3hE o] A THB3I35].

AL gAY Rdle AbgAbE] AW A (Use Case Description) ot AF-gAME =
(Use Case Diagram)@ 5o o <duka oz 5-2]9-= Al&ALE =
ALEALE AEAE on st AL A E = AREALE] AWAE RS AT
at7] 93 fx=2 A8Eu33]. F A A (Primary Actor)?] AF&AF E3
S WEAT17] Sl ARSAREIZE Ao ol AbEAE EEEe |
Al z=dle] M9l (Boundary)E AEstal, + A9xE AEdd & F A9

Wate] AL BEE WEAE AHEAAE (7]

rr

ro

>

5

2

o
ﬁd
2
4
5
il

AgAE AEE Ades PEe [0 6l Adstgon, e w42
4k H31[33]135].
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A 1. [ 510l ola AE Eeel

[3E 5] UAW A4t

UAWE 723

Weight Number of
Actor D - Fact Act UAW
escription actor ctors
Type ()
P (D) (@)
& Zzady Qe o]
Simple 2= (APDE . F3 <AEFH ol & 1
2 3 aAE
k2] == TCP/IPS 9 =
Average ZEZS FI _AdsFgs) 2
%= 223
Coml GUI =& Webdo]A & & 3
P e ga 48 e Aen
3
UAW (Unadjusted Actor Weights) = Z;UAW,—
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A 2. [3 6]o) whel AFEARE B33 E=Ql UUCWE AlAkso
[3 6] UUCW A%
A .
Weight | Number of
Use Case Number of F A Uucw;
e - t' Number of actor ctors (D% @)
ransac lOI:l Classes (CD) (@)
(Key Scenario)
Simple < 3 <5 5
Average 4 ~ 7 5~ 10 10
Complex > 8 > 10 15
3
UUCW (Unadjusted Use Case Weights) = Z;UUCWi
@A 3. A(8)3 o] UUCPE Al4kghTh
UuCP = UAW + UUCW &)
; 1
.‘il.!l]JlE‘O AW
Actor Avaay 1 4 E : Thcior CTE‘F=IJ.6+|D.01*Tfmwl'}
Complex(} 3 _\ . A
y 7 UucP . UCP
: 5 .
Single O— J
UC Averoge (—2 ¥ _ Efactor(
1 Uucw ECF =L4+{003 Efactor)
Complex{_)

[Z2¥ 6] UUCP A2tzHA
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GA 4. [F 719 71% % L9 (TFactor; Technical Factor)S ZAl4F & 21(9)
of A3t Akl FFE HAE= VEd BFIE QRI(TCF
Technical Complexity Factor)< A AF3kc},

TCF = 06 + (0.01 - TFactor) 9)
A 5. [F 8]e @74 7# 29 (Efactor : Environmental Factor)E AAF &
21(10)el  9A A dEgs A= FE4 BEIE 8RJA(ECF
Environmental Complexity Factor)S Al4kalt}.

ECF =14 + (-0.03 - EFactor) (10)

@A 6. A1) =28 ALgAE A2 Alkdd. AUCPE UCPeF A3
ot

AUCPI=.UUCP x TCF x ECF (11)

71’5352 DI Alzkel

rlo

TFactor$} EFactoroll 4] A &%= 7v&x &9 g+

Hg3 7%} Tt
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[3£ 7] TFactor

7144 o Weight | Number of -
Description Factor Actors i
w5 @) (@) (@x @)
Tl EAA 26 9 0~ 5
Tz SHAE EE A AR 1
T3 A& 5 H 1
T4 WA Ra s 1
TS5 A= A 1
T6 A= golAd 05
7 AH-848- 0] 4 05
T8 & 2
i 708 ol A 1
T10 KRk 1
TI1 & g 1
T12 A3AF A B A 1
T13 Edd Ab-ga WS A A 1

TFactor(Total Technical

13
Factor) = Z}YFi
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[3£ 8] EFactor A%t

} Weight Number of
9737 A,
Description Factor Actors !
a< (@x @)
(@) (@)
El RUP &% 15 0~5
E2 itof 43 05
E3 MA A F 23 1
E4 ERE R 05
E5 &7 5 1
E6 QTAN A= 2
E7 v AR e 9 L1
ES 23 o] o8& I
3
EFactor(Total Environmental Factor) = Z}EF ;

AgARRE Aagle] aehs S shilel ol AERE LR

]

2
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2
o
)
S
o
oo
o
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N
)
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o
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-
S
o
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o
1o
MY,
o
N
)
>,
oty
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k1
J
N
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>,
e
N
MN
k
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N
olf
=l

a Akl A2 5 Tk

_29_



Eddlef qt
HA 79l

iz
3|

o %9

=

=
& w7t &

&

S
&

4 71H

71 e] IFPUG W o]t} IFPUG W o] 7u =

ol

&

S

2.4 7% 7]

3

He A

£

= HEE A=

/1\1,

]

(e}

gk

o

O

1o
H

—_
fite)

el
A

4180 = g gt

(Counting Practices Manual

]

=

pZs

)

W

%

A

ol
i

==

Dl

J—o]_

0

4] ]

9]

o ARl FAF A

st

o] 2% 7]

N5

J)

e 5
fite)

2=
Hr

el

~

%0

4

o] SPR 7H

=
=

=L

=

ZEA| AA o] 7]

e A9k B o

=

=

A6l = AR tE A5 S A

ol

RS

7] o 32

=
3

=1

J

pzs
=

oL A W A7) 2 o B ZAF

s
wmo

el
G

17 4% 7]

fite)

_ZTI

_30_



Agodtor | A&7FsAI ASAUE EU&o
715445 AZ oAl | A=Al | El2R)
| AR A | R | 1A | gy | 2ARPH R mdol 741;14 E;Mﬂ
5 1223 5| | gzan | gzag |t | B
A | A |ARRE|FRE | AR AR ) 0]
BMY | O X A o |91% O O O | oRHE | &
[FPUGH | © X A O |9%%| A 0 v 9 =
Az ) .
R} SRHE |
Ay @) X Q O eks| O © O &
FPA
A okz}: L 87k i
MarkeIT @) X © %, O O # K
3DFPs | © O A © |mW% A © x|l | ORHI
Boeing 3D
o000 | YO R o |/ eroien | @

o~

[ 9l 2+ 71l diske], A& i &oF 48 7ts Al7], AF =
g AS ALE £9 8ol 57 FofkelA H7E e 4 Ve 7
U} 54 2z wel t2ug oW yyo] £ oW 7|
9 & 4 ogleh o B7F y&S b 23Tl
A, A4 A 2oko] HlalE FPAZF AFFEA e Hof FHoz whds) &
Zol7] wiio] RE ZIMo] ARFAE ok A §o] Zhestrh AHvAl/
Aol FokollAE, AE d e AlRE & de e I 7IH ®

o], o] BEL obd AZAL wato] oEF Fol wol, Mg ol

_31_



5RO w 4%
Uao M ™™ o %E < ,__Lm i
o )
% : % © R < U g CRC T
N n_on_zMﬂe ﬂﬂgJ%ﬁo
B — T o H Ly . . : A
: o ; il ,DrL o} ,UF X = oo F —
1r x : 1 _ Il | = =
J— X 53 ~ K % o mﬁ ~ oo & .
: . ‘m ‘Nv_ﬂ _Zx* _ZTI —_ ﬂ o Mo_l ,ﬂ o \WH JOL OT
M : : g il CE o = ,Nu — N T
: - T M_ E]E % Njo Mm ] s -
~~ 0 o) 0 . 5 o _ ; ftﬂ
J f o Wi EW ] Ho Mo m_w Y T Exg L_.M @ & UT
ﬂ : Ll X _— o < = B
11wo?7o_ﬂ oLaiﬁﬂ 1Au%
= 9 iy o~ o Q B A " 3 ua  §
: : : ¢ " Ere ! . A i) 7o T ~
E_}o_/@@% ﬁ@ l_f5 5
muu dr : : : X HW B R mrﬂ i o
o ] R ) Mo ) " W 3 2\ :
%%W@WH,M_ ﬂﬂb__mqﬁ%ﬂ o\ T
) i 5 w_ : ] : _
% i o mﬂ_ _ T 9 = =3 N e 27X
woor =0 _ X o . © 0 T = 7 -
: : : ® w IH . M = =l T
~ s o oy %0 M Wos o 4 - :
: " s >3 i o XN Lo TR ! - c3
o O = <7 b -
um % 5 X - o5 ﬁL N oF s, To_4i%) P RO T
—_— : _ :
| : : w1 : 5 N wn_m AM T < il Wi
TR S I 7 23/  :
ia%:%jai;g
Ln T Qﬁmr1bki7ﬂmg g 1=
R/ X : ﬂﬂ - g R | e ,m_r1_ AT_ o ,ﬁ =%
EE : 7 3 _él oo A m ,ﬁ ~ ox
=z - = 2 = = il X = -~ v o
ey o ~X K % El & - . 1
. o s s =T
T ‘HOI s = Olﬂ 1__/| rAﬂ © e . — ‘)AI 0
K = of it < Hpr mw :
o B = o . % =
AT g ; = _ Uw s
H 9 . :
= .
o Nr

o
| AAA =

A

-
1l

-

1

_32_

7 ~Eupo]l =5
=g 3

<

M e



3. 71534 9 COSMIC-FFP &4

rh
Y

foll A= AFAAATEZA SFF AP FA2=8E Counting Practices
Manual 4.12} COSMIC-FFP V.30 wlw ol wet 7| sd5et 753

£ A% AAe) 2ok

-

31 A% Atd 38873

of Mol M MK A ATE $E AL TRAE] P R 7 HuA

e s Afslal, Al RS fjgk S 9 T, JhET]

ol AR @tk SRR A=) AR A te S 4Ee Q1do] 2
5

-
o

SR )
N
|o
2
=
i3

o)
i

4
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1D s O
1 39 23

2 52 29

3 120 115
4 170 109
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6 224 182
7 249 173
8 260 81

9 380 368
10 766 810
11 1424 1662
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1 21 30 13 13 77 48 2] 10 28 81
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4 19 21 9 l 56 52
5 12 9 4 6 31 29
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Bl 1471¢] "lolH & o] &3 IFPUG 4.1 ¢ COSMIC-FFP 2.2E H]il
stom, A(26)% AR dS ATt o] A% pe= 0930t

T, = 311 + T, (26)

_74_



[3E 34] Desharnais H|°] ¥ [45]

ID ILE EI EO EQ ) E X W R T.

1 112 31 145 95 383 63 155 26 120 364

2 217 98 162 168 647 96 233 45 91 565

3 98 104 127 71 400 59 125 68 146 398

4 61 64 55 25 205 39 66 28 55 188

5 77 94 135 66 372 52 158 65 173 448

6 53 22 29 22 126 20 37 7 24 88

7 56 24 21 10 111 11 41 16 47 115

8 70 94 51 72 287 45 103 45 104 298

9 96 202 54 148 500 78 110 193 198 579

10 105 83 128 28 344 54 114 31 92 291

11 105 55 88 69 317 49 119 28 98 294

12 49 103 49 57 258 50 86 38 78 252

13 26 42 35 10 113 19 23 33 39 114

14 105 157 | 115 70 447 67 149 84 167 | 467
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