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ABSTRACT

While designing a new system, cost is a critical factor in determining the design whether is
supported or not. This paper presents a method of cost estimation of uncertainty systems in

conceptual design stage. First of all, direct materials costs, direct labor costs, variable factory
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overhead and fixed factory overhead are considered to build the cost structure of a system.

Second, the cost information of some known systems which function requirements are similar to

the designed system is taken to find out the relationship between the function requirements and

the costs of a system by using least square method. After the relationship established, the cost of

the designed system is then estimated according to the function levels. Finally, an automated

guided vehicle (AGV)

is used as an example to depict this method.

Key words: Cost estimation, Uncertainty systems, Function requirement
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Ei U (ab) . .var) var) T (ab,c)
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Ei X1 ( ,a) X2( ,ar) X3( ,ar) X4 ( ,ar) pu (Ei)var(Ei)
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2 4.1 1.4 6.0 2.3 0.7 03 2.0 0.4 12.7 5.6
3 4.4 0.5 6.0 2.3 1.1 04 1.0 0.2 12.4 5.3
4 3.6 1.0 7.5 2.9 1.5 0.6 1.4 0.2 14.0 6.3
5 54 1.9 12.0 5.0 1.4 0.6 1.5 0.2 20.4 12.1
6 33 0.7 3.8 1.3 0.5 0.2 2.2 04 9.7 39
7 9.5 4.1 1.5 0.7 0.2 0.1 2.7 0.6 13.8 8.2
8 7.5 2.1 1.2 0.6 0.2 0.1 2.0 0.3 10.9 53
9 6.5 2.1 7.6 3.2 1.2 0.5 1.6 0.2 16.9 9.0
10 9.0 3.0 14.0 6.5 2.4 1.1 1.1 0.2 26.4 15.8

U=l 5 AGV £ 3 Uit 5% 4

i

H@) = Lu(E) =157y - A B B

Var(c) = 3'Var (E; ) = 85.7 B
i=1

i =
R
Fio (CFIE )« F|B FRZORER > i dmafifser

i*‘j%’[‘ SRR RV g

~ AR E T TR (F)

Fo (P12 it ﬁ‘U*E“*F' ) E"F' LI 2 5
SRE Tﬁﬁ_ﬁ?/ gL
V1R -

Fo (BRI ) © iret] Py RS D

C B A -
R L R -
& AT L
S A -

1% A

Fs4 (Iﬂiﬂé@ )t
F5 ( fﬁﬁp@’l‘%) : il

F6 (FI=52%r): [ili

ﬂﬁﬂﬁ[ E I Jn‘ IIE}{J{FJEU/%
- ©

S EOUESRIE s Sl RS T
VA,

Fy GERTE ) {515 (P A o] -

RETIFTEAE] 8 |[E'JJH“ﬁLT7‘ AT
A TR HE R SRR A % - W

F; (F RIEDE

4] 10 M j}i;tﬁﬁi”ulip ;f;gap@[&g:;tﬁ' ,
1) 10 [ s L ] » B PR SRR

AL R Y F 4 T e R F 4 AR r“
(8a) > JIF=Y (9) Fr Sl -mksgeny 4 3
B K, (150 e Koy el ) » sl s
=[458 133 062 538 477 426 869 28]
K2=[2.39 364 1.15 136 239 166 329 232

T4 F* I R CR e I Jﬂ* S
F=[5 4 8 8 7 2 5 4] [ 47
Bz Pt (8b)ﬁf&|TP lﬁ]ﬂ'if 5 AGV
TR A > E RS A VG 1 (c)
=[F][K,]=172.8 FJ B A A £ Var (¢)

I REs

149



150

24 PR

A (AGV) l/*jj CETRAERY A

Sk F, F, F; F, F;s Fs F, Fs u (¢) var
1 5 3 4 2 8 7 4 5 157 85.7
2 7 1 5 6 6 9 5 3 188 87
3 2 5 3 6 7 3 5 4 151 82
4 8 5 2 9 7 5 8 7 237 120
5 8 5 6 2 1 3 3 2 107 68.8
6 4 6 8 3 2 4 4 8 131 87.8
7 6 1 2 5 7 4 6 4 170 79.4
8 3 3 7 5 7 5 9 5 196 99.2
9 2 4 4 5 4 7 3 2 124 66.3
10 7 3 5 3 5 4 6 7 168 91.9

%5 P E ™ SRS - R

S
EE () EAF
156.6 5%
160.7 10 %
172.8 50 %
184.1 90 %
188.2 95 %

=[F][K,]=92.4

o(c)=4Var(c) =

—~ Jﬂ&“ﬁlj?[ = (RS A 2 R
PORL [ 2 AR o P RPRIA
TR 5 i T AR 4 5T °*‘[5T
AR LT ) E[J]F‘[Ewig?f,
A B ETEST ) RS IR TS
¢wﬁﬁgﬁ?%W%@$°WF%@%%

J92.4=96

X—u X-1728

7 -
lo2 9.6

PO ™ SR S 2 LI fo
PRt GRS o iIRh T (U3 S
) e GNP ESE A 1728 By SR
=y Lﬁ&ﬁﬁ[ » EERY L 50 % 0 F| 1) 156.6
Fiemian - s 5 % ([ iy 4
= 1882 ) H3E HERY L 95 % o AZpHIRY
IR EalE e =y R T e e R
TFE”L SR E SR A ST Hi AT RS R A
T F.Eﬂ ;;jal%ﬁgwp = [fk HERIP N R
1y GBE IR (25 By (5 GEp
HED SIS

B‘ﬁ%%ﬁ

7 R R IV RIS A
AR ﬁt'ﬁ'ﬁ TR > TE
ff’? g ﬁ ’3’55*/7.[: | B PR i 5 P
PR B RS VA I S ot ais s Koy



i*&ﬂ%ﬁfw ' F
T ER

ST (BT 55858 5
Pq@ Fi[ﬁl’?}'jf %“7“]@1\ F” [

L

|

il

P Yo

PIEg=R o ) ﬂﬁ“%ﬁx ARG ﬁ’i“ f
Ak IR A BSRpV E IE‘J?%
T“J lgj %ﬁcﬁl S e e o 1) B ﬁ@?
At hlfd (A

SEARVRY IR T f‘*Ef PR
10 ARSI B » 05! B
T4 FI P =TSR 2 mR Y Ry Al o B
&"?‘?ifﬁﬁ VRS 53 8 g ]
H¥%*n%§EHEV¢F%%ﬂIEV<pm>

=AY A R Y PV 25 ‘?5&«??“?1 <
54 R (KO » TR 3L POl e~ % 78
KT % > fji P TR 2Puse o iS4 R IF‘[
FOKCfil e Fl KR Ffﬁ“éﬁ'[‘??ﬁkﬁd >
a4 3 fh Py L -

AR S R R T - e
(m<n) frEEES ﬂiﬁfi%[iﬁi B 2
AT RS d Sl TR 4 i

A 1

i
L =R

Y
R
S
1 R
i
LRy AT

Xi 3V AT BT j (RS AR A
px Ak LR (e

N

YR

- ~ i ﬁ[ﬁj}

L= 7 £eF i (1998)
R o AR

[Fil+ FHE
R 2

(13)> 1-8 -
25T JE'Q*\’ = BE (1999 ) 0 11,70 et
PR RS (B VAR o e
-2 (14) 181-189 o
e ST
1.Kusiak, A., ( 1993 ) Concurrent
Engineering: Automation, Tools, and

Techniques. John Wiley and Sons, New
York, 153-234.
2.Parsaei, H.R. and W.G. Sullivan (1993) .
Engineering:

Concurrent contemporary

issues and modern design tools. Chapman
& Hall, London, 329-371.
3.Tsai, Y.T. and K.S. Wang (1999) . The

Development of Modular-Based Design in

Considering  Technology = Complexity.

European Journal of Operational Research,
119 (3) , 138-149.

4 Michaels, J.V. and W.P. Wood (1989) .
Design to Cost , John Wiley & Sons. New
York .

5.Huthwaite, B., ( 1988 ) .

Designing in

151



152

Quality. Quality, 27 (11) ,26-35.
6.Brennan, J.R. and J.T. Stracener (1992) .
Designing to Cost Effective: enhancing
IEEE _ Proceedings

quality. Annual

Reliability and Maintainability Symposium,
44-55.

7.Lima, JW.M., M.VF. Pereira and J.L.R.
Pereira (1995). An Integrated Framework

for Cost Allocation in A Multi-owned

Transmission-system. IEEE Transactions

on Power Systems, 10 (2) , 971-977.
8.Horngren, C.T. and G. Foster ( 1991 ). Cost

Accounting: A Managerial Emphasis,

seventh edition. Prentice-Hall, Englewood
Cliffs, New Jersey, 25-47.
9.Pahl, G. and W. Beitz (1996 ). Engineering
Design: A
Springer-Verlag, London, 467-494.
10.Ulman, D. G., (1992) . The Mechanical

Systematic Approach.

Design Process. McGraw-Hill, 252-262.

(11992 ) . Activity-Based
Costing for Improved Costing. Handbook

11.Cooper, R.,

of Cost Management, B1. Boston: Warren,
Gorham & Lamont.
12.Cooper, R. and Kaplan, R.S., (1988) .
Measure Costs Right: Make The Right
Decision. Harvard Business Review, 66,
96-103.
13.Dhavale, D.G.,, (1993) . Activity-Based
Cellular
Systems. Journal of Cost Management, 8
(1),13-27.
14.Wang, K. S., E.H. Wan and W.G. Yang
(1993) . A Preliminary Investigation of

Costing  in Manufacturing

New Mechanical Product Development
Based on Reliability Theory. Reliability
Engineering and System Safety, 40,
187-194.

1999 F Q9 £ 27 E'WJ
1999 =F 11 k| 26 FI¥IK
1999 F 12 £ 10 [I= 5K
1999 F 12 £| 28 [IHE5K
2000 = 03 k] 15 F I+



	Department of Mechanical Engineering� Sze-Hai Institute of Technology & Commerce
	Department of Mechanical Engineering,�National Central University
	ABSTRACT

