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«Studies of WWI (Wright) and WW I (Crawford)
aircraft production shows cost per aircraft -
declines as total quantity produced rises £ -
*Functional form: y = Ax® ool 2 L:EEEFE;';;‘
3 yis cost to manufacture the x™ aircraft  7a0 —E‘ -
O Aisthe “T1" or theoretical cost of 1% 150 J: ,f’&x
aircraft | ~
. -
O bisIn(slope)fin(2) [ b=In{0.45)/In{10)] - — —
O Slope is the % of cost remaining after Aircraft
each doubling of total quantity produced The cost ofthe 20% unitwill

be 79% ofthe 107 unit, and

the cost ofthe 40% unit will
be 79% ofthe 20° unit

Unit Theory Example

lope =
.-".-...'f.-ﬁ N=

b=

W o0a = oh N B pa e

4
by

0.79
2
40.340
COST
1000
790
538
624
578
544
516
493
474
457
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Top-down Cost Estimation Bottom-up Cost Estimation

Top-down methods are also called analogous Bottom-up cost estimation
methods or extrapolation models. These methods are the most detailed
methods are based on the comparison and methods of estimating the ship
extrapolation of known data from objects, in building costs and are sometimes
this case ships, with a satisfying technical referred to as grass root or
similarity. These methods are used in the engineering build up estimating.
earliest design phases like concept design and || These methods are only valid after
preliminary design where there is less the design has reached a level of
detailed information available. significant technical maturity.

|

Parametric Cost Estimation

The basis for parametric cost estimation methods is the use of ca
relationships (CER). CERs are mathematical expressions or formu
the dependent variable to selected, independent cost-driving var

Q=(Cg+Cs +Cy +Cy)-(1+KB)

with:

C,: Hull Steel Cost
(:: Equipment Cost
Cy: Machinery Cost
Cy: Special Equipment Cost (cranes, cell guides, etc
Kb: Profit Margin of the shipyard, in percentage

Cn =k1. WX .ch*
C,=k-W,"
C_\! =k1‘Rumn
Ce = 2500- W,
kp=21 _y

R

Operational Costs = Crew +
Supplies and Lub. Oils +
Maintenance and Repair +
Insurance +
Administration

Nt



UNIT PRICE ANALYSIS -- SUMMARY

(By Ship's Work BreakdownStructure)

HOURS

qﬁ_

GROP 1 HULL STRUCTURE MAN- MATERIAL

DOLLARS

OMB APPROVAL NO. 48.R271

100

HULL STRUCTURE. GENERAL

110 | SHELL AND SUPPORTING  STRUCTURE

1111 Shel Plaing Surt Ship and Submarine Press Hul
112 Shell Plaing Submarine Non-Pressure Hul

113 | aner Botiom

114 Shed Appendages

115 Stanchions

GROWP 2 PROPULSION  PLANT

L T 1
UMIT PRICE ANALYSIS - BASIC CONSTRUCTION

OMEB .
1» W m Qm B VR TANTTAT i
10 LENEROY_CENERATING _SYSTENM (NJCLEAR) — R
211 (Reserved) =
MR ECT LABOR
2121 __Nudew Seem Cenerstcr s T m MATER L ¥ CVERHEAD
2‘3 w A | ESTIMATED COET
214 Rescior Coolant System
- 100 | HULL STRUCTURE
200 | PROPULSIOMN PLANT
GROP 0 5P ASSENILY AND SUPPORT SERVCES
00 2 ASSMILY N0 SUFPORT SRVCES | | || BT BT
S011 001 Thy 979 Reserved for ident of Assembles 00| SR AN IRYELLRHER
960 | Conyactuel and Production Support Service 600 | ALIMLIARY SYSTEMS
“‘ Mw. GO0 | CUTHT AND FURNISHINGS
982 Trials
LAUREL AMUAL I BY. FOO | ARMAMENT
800 | INTEGRATION | ENMGINEERING
900 EHIP AEEEMBLY &
SUFPORT SERVICES
B | S5US-TOTAL - COST

&, | PROPOSED PROFIT ( F LiME B

0. | GRANCTOTAL - UNITPFRICE

10

1 DIRECTMATERIAL BREAKDOAN e e e e e e

A | DIRECT (3enes) WANWE CF FIFM
] PURCHASEIPARTS
T | SUBCONTRACTSMapn e

1

2 BT ot ME

s [
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Primary Characteristic

Secondary Characteristic

Expected

Estimate Preparation
Cl Level of Project Definition Methodology Accuracy Effort
ass J Range
Labor Material Percent Hours
= 0%~2% | Feasibility Design| Parametric Parametric -20%~+100% 1~4
4 1%~15% | Concept Design | Parametric Parametric & -15~+60% 2~32
Some Bid Prices
Preliminary Parametric & | Parametric &
0L ~A00 004 ~ 0 ~
3 10%~40% Design Deterministic |Many Bid Prices 10%~+30% 10-80
2 | 30%~70% | Contract Design | Far@metric & | giyprices | -5%~+15% | 20~160
Deterministic
1 |50%~100%| Detailed Design | 2r@metric & | gy prices _5%~+5% 40~400

Deterministic
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5.0 EREEH(EVM)

1. BRESTEAREESEGNZERTE - BEEIGEE 1960 FAHTEIL > WAEARESFIER
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(1) Eﬁéﬁ% T EHE TSR -
(2) EstEETIE—RHEGEHMLRR - FEEREEHRN IR - CEESHRH IR - DKEERS
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2. *%{E BEE - BfE
=tE&1E (PlannedVvalue, PV) - {5THEEHK TIFAVTERERA - BifEsTETHREEBCWS) -
o EfE{E(Ermed Value, EV) » {5EIETERR TIEFTERNTEERA » BISEKISERRIRVTHRE - 50k
TAETEE(BCWP) -
o EFEE (Actual Cost, AC) - F5EMETEMK TIERVEEFAEHMA @ Bl TIEEFEE(CWP) -

fE(H) 0| 1|2 (34|56 |7]8]9]|10
PV(EFEE) 0 | 5 {13 /21 30|40 |52 |64 |76 |88 |100
EV(E¥[E)| 0 | 3|9 (15|22 |30

AC(EFEME)| 0 |10 | 18 | 28 | 37 | 50

100

90 T
%0 —o—PV(3tifi )

70 ——EV(E ) A

60
50
40
30
20

AC(EFE(E)




3. EEEFHBR/GEHIER
(1) BFfEZ=R SV=EV-PV » EEENHSE SPI=EV/PV ;
o 8T SV>0- SPI>1; %% SV<0- SPI<1

(2) FiAZE CV=EV-AC > [ AEXTEE CPI=EV/AC ;
= HiE/ CV>0-CPI>1; ¥ CV<0:- CPIK1

(3) EERZTEZ(BHSELLA) CR = CPI x SPI

19



FFF2(H) 1|2 |3 |4 |5 |6|7|8]|9]|10]#EfA) 1|12 | 3|4 |5 |6|7[8]9]10
PV(ETE1H) 5 |13 |21 |30 | 40 |52|64|76|88|100| |PV(EtE1H) 5 | 13 | 21 | 30 | 40 [52|64|76|88|100
EV(E¥E(H) 10 | 19 | 29 | 39 | 49 EV(E 1) 14 | 28 | 42 | 56 | 70
AC(E#EMH) 14 | 28 | 39 | 51 | 62 AC(E#E(H) 10 | 21 | 32 | 44 | 58
SPICGEE4ERY) SPI(EEFE43%)
(EVIPV) 2.00(1.46|1.38/1.30(1.23 (EVIP) 280/215!200/1.87/1.75
CPI(FAEERY) CPI(FAEEZRY)
(EVIAC) 0.71/0.68|0.74|0.76|0.79 EVIAC) 1401133113111.27/1.21
CR=CPI*SPI  |1.43]/0.99]1.03]0.99/0.97 CR=CPI*SPI [3.92|2.87|2.63]2.38[2.11
100 » o
80 +——— _‘_Pv(ir%lﬁ) / 1:2 | =e—PVEREH) /
—e—EV(STE(H) T e EV( B )
60 +—— AC(ET#E(H) / 60 ~— AC(E%%{E)Z?Z
40 20 /
20 / 20— //
0 ' ' ' ! ' ' ' ' 0 T T 1
0 1 2 3 4 5 6 7 8 9 10 0 2 4 6 3 10 L
FE(H) 11 2|3 |4 |5 |6|7|8|9]10|mm=EyT) T Z 1T 3 [ 45 67879710
PV(IE1H) 5 | 13|21 | 30| 40 [52|64|76|88]|100]| [PVGEIELE) 5 13|21 | 30| 40 |52)64|76|88|100
EV(EHE(E) 3 /10|16 |25 35 EV(EEHE) 7 | 16 | 25 | 36 | 46
AC(E#HE(H) 5 | 15| 25| 35 | 46 AC(E#E(H) 2 | 8 | 15| 22| 30
SPIGHEREEERN) SPI(EE 4
(EVIPV) 0.60(0.77|0.76/0.83|0.88 HOEVIPY) 140/12311.19]1.20/1.15
CPI(RAEERY) CPI(FA%E
(EVIAC) 0.60(0.67|0.64|0.71|0.76 HOEVIAC) 350120001.67164!153
CR=CPI*SPI  |0.36]/0.51]0.49/0.60|0.67 CR=CPI*SPI [4.90[2.46[1.98[1.96|1.76
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80 +——
60
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AC(EFE(H)

40

20

0

0
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100

80

60 +—

40

20 -

A === PV(51E(H)
—m=—EV(EEH)
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(5) ErRZmMEEL
o RFEFZE T EEE EAEN > - BRI T — R E R -
o RSERIR AT > SEREF RGN A EEE -
o Se L EsrEEEARMEEE - i B Ao B (H AR o L -

/éﬁﬁ i&@ 100%
Gk 0 0% s0%
SERHIAT ST 1 10% .
FALlE| TE K 2 20%
Il 3 40% 40%
¥ 5ERY 4 50% 20%
IR 5E Y 5 60% o & 1—l
> TN 6 75% o 1 2
Seh 7 90%
ST T &l 8 100%

(6) EASEASTEM
o FIHBA(L) © RS TR AR B AT -
4+ EAC=AC+(BAC—EV) =44+(100-29)=44+71=115
o TEADA(2) ¢ EECHIeR TIERCABERE B R A feinds ] -
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FEAA(L) © (EREEHRIeR TAERT R THA(TA/ERR) R EHEHH
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FANA(2) - (et RIgs TAEFR R THAEE H pUERuE i ss
+ EAC()=AT+(PD-ES(t)/SPI =5+.11/0.725=13.4

FE(H) 0 1 2 3 4 5 6 7 8 9 10 11.1 13.4
PV(EHE(E) 0 5 13 21 30 40 52 64 76 88 100
EV(E#(H) 0 4 8 13 21 29
AC(EF#E(E) 0 9 15 25 34 44
SPI(HEE 4% (EVIPY) -15
CPI(5 A %55 (EV/IAC) 0.66
B ATER EAC(L)
A ATE R EAC(2) 152
AR TR ES(1)
HAEE ES(2)
THELER A BAC 100 FIEIFIZ(AT) 5
HEHEEV 29 #1452 (LAG) 0.9
BAC-EV 71 SEIRAHEEFZ(ES) 3.9
EV(E(H) 44
BedS AR EAC(1) 115 |37 iRASTEETEAE AR ES(1) 11.1)3% 1% - EFESUIFET %R
A8 AR EAC(2) 152 |H3Z » AERFR SR HASEEE ES(2) 14.3|%1% » RSB EAH[E]
160 »
140 PVGEFETE)
e EV(EE(H)
120 e AC(EFEE(H) [©)
100 o A AR TEIEAC(1) i - ——
o A TOHIEAC(2) -
80 w AR FEUHIES(1)
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(8) SERERIEIE
o T ERERE BT/ VB TIE - A AR E I THE
# CPI=(BAC-EV)/(BAC-AC) =(100-29)/(100-44)=1.27
9) fHEEFEIE7E
o FEHDEQ) © DABRZERZE T LR R
# PCIB = EV/BAC =29/100=0.29

o TEMDAQ) © DABFEHTRAISS A RERE
# PCIC = AC/EAC =44/115=0.38 & =44/152=0.29
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