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PERFORMANCE DRIVEN
MODELLING

PRINCIPLE: Estimate cost from performances
through specific Cost Model.

REFERENCE DATA COLLECTION

« DEPENDENT VARIABLES (OUTPUTS): Cost,
characteristics.

« INDEPENDENT VARIABLES (INPUTS):
Characteristics, performances, etc.
— Select according to following criteria:
« Potential output drivers

e Easy collection
« Available at early phase of project.

‘ REGRESSION ANALYSIS



PERFORMANCE DRIVEN

MODELLING
REFERENCE DATA COLLECTION

« EXAMPLE FOR AIRLINERS

INPUTS OUTPUT *
-~ —~~
NB Thrust NB Length Cross wing Range
PROJECT PASS ISD (KN) [ENG TYPE (m)  Section (m) Span (m) EW (t) MTOW () (km) PRICE 1 Cur EC
A318 107 2002 47.6 2 SA 31.45 3.96 34.1 384 59 6000 40 $M 401
A319 124 1995 54 2 SA 33.84 3.96 34.1 40.1 64 6800 43.5 $M 798
A320 150 1987 54 2 SA 37.57 3.96 34.1 41 73.5 5700 47.5 $M 798
A321 185 1993 66 2 SA 44.51 3.96 34.1  47.7 83 5600 57.5 $M 798
A330-200 253 1997 144 2 DA 59 5.64 60.3 120 230 12500 115 $M 798
A330-300 295 1992 144 2 DA 63.6 5.64 60.3/ 122.2 230 10500 128 $M 798
A340-300 295 1991 136 4 DA 63.6 5.64 60.3 129 271 13700
A340-600 380 2000 224 4 DA 75.3 5.64 63.45 177 365 13900 145 $M 697
737-800 162 2000 54.6 2 SA 39.5 3.76 34.3 41.4 79 5425
737-700 128 1997 48 2 SA 33.6 3.76 34.3 38 70 5917 42.5 $M
767-400ER 245 1999 127 2 DA 61.4 5.03 51.9 103 204, 10500 120 $M | 799
Qualitative variable: Economic
Single Aisle, Double Aisle conditions

* Cost datais List Price



PERFORMANCE DRIVEN

MODELLING

REFERENCE DATA COLLECTION

« THE COST NORMALISATION : Bring all costs
to same conditions (ex: 07/2005 US$)

hnge
PROJECT r'n) PRICE 1 Cur EC
A318 ! 6000 40 $M ﬁProduced in Europe: In €

A319 | 6800 43.5 $M | 798 T Exchange Rafe -
: — Mois |(Moyenne |

A320 | 5700 47.5 $M | 798 [Giauez pow sranariew 4200110 891877

A321 . 5600 57.5 $M 798 [3/2001[0.910016

A330-200 [12500 115 $M 798
A330-300 iilOSOO 128 $M 798

12/2001 (0921296
11/2001|0.939235

A340-300 13700 ===l |E R=0.9
A340-600 |13900 145 $M | 697 :

737-800 - 5425 1. Convert into 04/01 € through E.R
237-700 | 5917 42.5 $M 2. Update to 07/05 € through inflation

767-400ER |10500 120 $M | 799 3. Convertinto 07/05 $ through E.R.

40+0.9=44.4M€*1.09=48.4M€*1.20=$58M
(1) (2) (3) :



PERFORMANCE DRIVEN

MODELLING
REFERENCE DATA COLLECTION

*THE COST NORMALISATION: Normalise against
guantity, date and Production Rate.

Set Production quantity and related period
(ex: 1200 from 07/1992 to 06/2012.

*THEN 2 OPTIONS:

 A. No normalisation:  A. Normalisation:
— 3 inputs in the data set: — Calculate OPC (Only Piece Cost =
e Quantity: 1200 Cost for Quantity One) or T-1 (First
. ISD (In Service Date): 07/1992 Plece Cost).
e Production Rate: 5/month — 1l inputin the data set:
1 e ISD (In Service Date): 07/1992

3 potential Cost Drivers 1 potential Cost Driver



PERFORMANCE DRIVEN
MODELLING
BUDGETARY COST ESTIMATING

1. BUILDING A MODEL

I. REGRESSION ANALYSIS: IN EXCEL, Trend Line

PROJET B F'ﬂ}i PRICE 4 J8] g PRCE 4 (5 $M Chart Tite y = 0.621 - 22.565

5318 107]  50.0 R? = 0.9685

5319 124 =m0 1|*F 8 250

737-700 128| s45 | |20 i 230 5

4320 150/  B4.0 190 = 210 1

737800 162 =] 170 r‘/ 1 Format Data Series, .. 190 -

3201 185| 745 | |10 o Chart Tupe. .. 170 1

7E7-400ER| 245 1410 | |130 7 courcs Dot 01

330200 | 2e3| 1812 || 110 7 2 130 |

330-300 | 295| 1750 a0 — | Add Trendine. . | 110

14340-300 295 175.0 70 | - 90 e

777-300 Iwa| 2080 e : 2 20 |

£340-600 | 380| 206.0 100 200 300 oo 0 50 _,{4{ | |

F47-400 [ 418, 2206 ] = 100 200 300 400 500
Nb Pax

Cost is function of # of passengers

Cost= 0.621* (# Pax - 22.565)

PROBLEM:
- Single Quantitative variable



1.

PERFORMANCE DRIVEN
MODELLING

BUDGETARY COST ESTIMATING

BUILDING A MODEL
li. REGRESSION ANALYSIS: IN EXCEL, LINEST/LOGEST functions

p—— —— r -
BIE |+ £ ELOGEST(2:014,B2:14, TRUE)
A B | e———F—-—"—TF | F | G | H | T T |
1 |PROJECT NB PASS  I1SD Thrust  NBENG Lergth  EW MTOW  Range  PRICE
2 |A318 107 2002 476 2 3145 384 59 B000 &0
3 |A313 124 1995 54 2 3384 401 B4 6300 &7 : :
4 |A320 150 1367 54 2| Fsr 41 735|  5700] 64 Multivariable
14 | 747-400 46 1938 281 4 707 179 397 13450 218
15 mo me me mo mid ma3 me m’ b reg reSS I O n
16 |LOGEST [1.000075554] 1004485 0.991250 1011635 0.5938551 0.908611 0.996053 1004237 11025
17 274135606 0002594 0003235 0.008953 0.04198 0.001662 0.003518 0.001945 7
18 0.098678135 0036737  #UA | #UA | #UA | #UA A | BUA | #VA
19 377.75357 46 4 #UA | VA VA #UA | AVA | HAVA | #VA
20 4076515604 DOO5396  #WA | #WA | #UA | #UA | #UA | HUA | #VA
21
22 |LINEST | 0.002188417 0382595 0.33342 -0.230003 -13.56434 -0.440415 -0.36312 0.360447 740
23 0.004897219  0.46347 0577961 1242033 7.49949 0.296824 0646342 0.347381 1303
24 0.096756083 B.562750 #UA | #UA | AUA | #UA | #UA | VA #UA
25 1536346239 4 #UA | #UA | HUA | #UA | HAUA | #UA | #UA
%6 5203611075 1722792 #AUA | #UA  #UA | #A  #NA | BNA  HWA

PROBLEMS: - LINEST not effective (linear only)
- LOGEST effective but complex



PERFORMANCE DRIVEN

MODELLING

BUDGETARY COST ESTIMATING
1. BUILDING A MODEL

. REGRES

| ¢ | o | E | F | G H | 1 ]

PROJECT NE PASS J={n] Thrust MB EMG  Length = hATOMA Fange
||737-700 128 1997 43 2 336 a0 70 ooy
|| 7B7-400ER 245 1899 127 2 G1.4 103 204 10600
|| 777-300 Jolata] 1997 196 2 739 160 297 11030
1 747-400 416 1985 281 4 707 179 397 13450
_ x

SURMMARY QUTPLT ;
u ﬂl-ll'!a'lzyﬂs Tools

- — iskagrar -
Regression Siatistics Moving &verage Cancel |

Multiple R 0.99355932 RFandom Mumber Generation
I Rank and Percentile
|| R Square 0.997380355 p— Help |
|| Adjusted R Square | 0.99035334643 Sampling

Standard Error G.366047151 b-Test: Paired Twao Sample For Means
I i E-Test: Two-Sample Assuming Equal Yariances

O MO 2 k-Test: Two-Sample Assuming Unequal Yariances
L z-Tesk: Two Sample for Means i

AP A,

df oo s F ignificance F

| |Regression g 4B530.53 55822566 1427744 0.000576
| |Residual 3 1223448 407316

Total 11 46702 .83

Cosfficlents tandard Em t Stat FP-value  (Lower 95% Upoer 95% ower 85 0%nper 95 0%

|| Intercept

5725478463 1273714

0.685042 0542501 -3180.985 49265.081

-3180.985 4926.031

SION ANALYSIS: IN EXCEL, Data Analysis

Multivariable
regression

-Powerful but
limited to
linear
functions

- Complex



PERFORMANCE DRIVEN
MODELLING

BUDGETARY COST ESTIMATING

1. BUILDING A MODEL
IV. REGRESSION ANALYSIS: IN XLSTATS

Monlinear Regression E' M u I tlvar | ab | e
Dependent variable: e | J .

| Datal§cibc [ e reg ression
Explanatory variables; ™ wworkbook c-’ | NEXt

| Datal$a: 4B ﬂ v Residuals Cancel

¥ Colum el % chats - Powerful but not (non-linear
[ Observation labels: . . .
| - e and quall_tat_lv_e variable)

- For statisticlans

[ Weights: [v Starting point:
| | | patagrsrz:4rs16 [~

| Supplementary ohservations: [ Bounds of the parameters:

(= e | J
[ Parameter labels:

| =l

10



PERFORMANCE DRIVEN

MODELLING

BUDGETARY COST ESTIMATING

1. BUILDING A MODEL
v. REGRESSION ANALYSIS: IN CCOSTAT

.ﬂ CCOSTAT - [Analysis of the past - C:\Documents and Settings' barraultlMes d - |EI|1|
L o . ) . .
Y. File Edit Modules Report Language ‘Wwindow Help =] x| IVI u I t I V ar I ab | e
| 2=( -2 v lull| 5 [Be[m
aviohs
regression
C=0.005734*F170.9023*P2"-0.2228 *P3"0.56724 Open
C=PRICE ($M)|P1=NB PAS5|P2=NB ENG|P3=Range|
F _’I Farameters .
= | - Does everything
Statistics = lezs coherent
Chs. cost Est. caost Ohs.-Est. [(Chs.-Est.) en Rizk Easy to u Se
1318 S0 45 +2 +3.11%
1319 57 59 -2 -4.29% Models
SOl 5 2 Il 241 CCOSTAT - [Estimation - C:\Documents and Setti =10 x|
A3zl 74 e ] °§ File Edit Modules Report Language ‘Window Help - |ﬁ||i|
L1330-200 151 160 = :
A330-300 175 167 |8z 2 k| % |G ]
L340-300 175 166 Database:  avions
A340-600 206 211
737-800 &7 66 1
7a7-700 5E [ ]| Model: Cost-NP/ME/R. [multiplicative)
T67-400ER 145 141 | Project: IABED-SDD
TYP=-300 210 209
747-400 218 224 1| = Estimated value : IW Minimurn cost : 17333
igti Indicators | Comrelations | Coefficients | Parameters —— 513%
Statistics | | | | I " M PASS 266 Masimum cost: ~ 199.93
|  MEENG 2 +541%
» e W Froject nigk : 01
todel risk : 0

11



PERFORMANCE DRIVEN

MODELLING

BUDGETARY COST ESTIMATING

BUILDING A COST MODEL IN CCOSTAT
FILLING THE GAPS IN THE REFERENCE DATA

ﬂ CCOSTAT - [Tableur - C:hDocuments and Settings' barraultl’Mes documents', Didier’ - |EI|E|
% File Edit Modules Report Language Window  Help - |ﬁ‘|5|
| 22| 2 %] %[ B2
: i [
avions: . . .
Range of Boeing 777-300 missing
A | B [c] b | E | F ] 6 | H |+ [|J ] L | M ]|N Open
1 B PASS ISD NB EMG ORD TYPE |Span [MTOWY Section |[Length | Thrust EWY  PRICE Hange New
2 |A318 107 2002 2 1 34.1 59 396 A5 48 g 50 BOOO S ave
3 |a319 1241995 2 1 34.1 G4 39 338 a4 40 a7 BB00 :
4 |a320 160 1967 2 1 341 74 395 376 54 41 B4 sroof| -
5 (A3 185 1993 2 1 34.1 a3 395 445 (31a] 43 75 5600 Close
6 [A330-200 253 1997 2 2 BO3 230 B4 590 144 120 151 12600 Help
F |[A330-300 295 1992 2 2 BO3 230 B4 B3IGE 144 122 175 10800
8 [A340-300 295 1991 4 2 BO3 271 584 B3IE 136 129 175 13700 || _Compute >>
9 (A340-600 380 2000 4 2 B35 ot B4 753 M 177 206 13900
10 |737-800 162 2000 2 1 343 79 376 F9.5 atal 41 B 5425
11 |737-700 128 1997 2 1 343 70 376 336 a5 Ja o5 5917
12 |767-400ER 245 1999 2 2 8149 204 203 B1.4 127 103 145 10500
13 |777-300 365 1997 2 2 609 297 620 739 196 160 2@l 0Ol >
14 |747-400 416 1933 4 2 B4.4 397 538 FO.7 281 1749 218 A5
15 |A330 255 2005 4 2 798 aB0 F140 7300 280 277 0 15000
16 | A350-900 285 2010 2 2 BO.3 242 5684 B3Y 140 ] 0 13900
| Spreadzhest operations ; ,:',%. E |

= Build a model to estimate Range




PERFORMANCE DRIVEN

MODELLING
BUDGETARY COST ESTIMATING

1.

BUILDING A COST MODEL IN CCOSTAT

1. FILLING THE GAPS IN THE REFERENCE DATA

prmmErr REGRESSION _iojx
E?'- File Edit Modules PReporc Language wanoow  Dep - |5’|£|
= a.|.® o :
2] 2wl 4[] N ey
avions Eq u atl O n % File Edt Modules Report Language Window Help == x|
= | -
C-85.9* P1°-0.2894 * P2"0.2402 * P3"1.5564 Dpen |22 (-2 % ulh| 2 [G2m
C=Range|P1=NB PASS5|P2=NB ENG|P3=5pan]| _ .
Parameters Database:  avions
Kl o
Frojects
Confidence interval of coefficients for the lewel of risk : | ; o
ez coherent Model : Fanae Mmultiolicative]
sl = I 11 Praject : 77
k=01 Sjgnificance <. [7Qutput
F1="MB FASS" seems to be significant, =
F2="MB ENG" seems to be significant sz (+ Estimated valueRJ11002 Wi eests  EEa
F3i="Span" seems to be significant. _ 397
Help " MB PASS 368 b awinurn cost 12220
11.1%
E stimation »> " NBENG 2 Proiect risk *
" Span B9 roject risk 0.1
Coefficients Parameters | Option w Model risk. 01
Statigtics I Indicators | Comelations Tao report ,-_:F
4

(Actual Range=11030, error is 0.25%)



PERFORMANCE DRIVEN

MODELLING
BUDGETARY COST ESTIMATING

1. BUILDING A COST MODEL IN CCOSTAT
2. CREATE COST MODEL

First equation

C=0.1209 * P1°0.6654 = P2°-0.1792 * P3°0.2982 * P4°-0.0149 * P5~-0.0449 * P6"-0.3168 * P7"0.3468 * P8"~0.2
C=PRICE {$M)|P1=NB PASS|P2-NB ENG|P3=-MTOW|P4=Section|P5-Length|P6=Thrust|P7-EW|P8-Range]|
al I wl

Too many parameters for a budgetary estimation

Pairwise autocorrelations of parameters : = |
esz coherent
NEPASS & NE ENG +0572 Risk
NB PASS & MTOW+0.982
NB PASS & Section +0.884 Modelz
s D Close Eliminate parameters
PASS & Ew  +0.98§3 H : :
ﬁg s Hﬂnge+u_335> i‘ tightly correlated with
NBEENG & MTOW+0.736 )
NBEENG & Section +0.461 <¢Spreadsheet others: EW (Em pty
: NBEENG & Length +0.584 :
Correl at' on NBEENG & T?]?Est +0.689 Vo ez WEIght),
. NBEENG & Ew +0.673 o . . -,
an alySIS NBENG & Range +0.720 - Main Criteria :
MTOW & Section +0.889 : ¥
MTOW & Length +0.957 availabil |ty
M +01.981
< MTOW & EW  +0.993 >
MUY - Range +U.943

14



PERFORMANCE DRIVEN

MODELLING

BUDGETARY COST ESTIMATING

1.

2. CREATE COST MODEL

ﬂ CCOSTAT - [Analysis of the past - C:hDocuments and Settingsib
f:n. File Edit Modules Report Languags  Window Help

=10l x|
=181 x|

|8z 2 | % [Be|
Significance analysis

C=003293*P170.7327 *P27-0.2179* P370.3957 * P47-0.2253 * P570.37

Open

C=PRICE ($M)|P1=NB PASS|P2-NB ENG|P3-MTOW]|P4=Thrust|P5=Ra

1| | ©

Parameters

Confidence interval of coefficients for the level of risk :

P1="NB PASS seems to be significant.
gems to be significant.

Eliminate
parameters not
significant fora _
given Ievel of risk .

A e O DE 5|gn|f|c:ﬂnt
Ph="Range" seems to be significant.

Projects
N g

BUILDING A COST MODEL IN CCOSTAT

Less coherent project

Less cuherent pr|:||ect A330-200.
ki the other projects in the databaze pemits to
au:lwse to:
- increass estatistical accuracy of the
e
advize to
dizable it kernporaril

analysiz of lezs coherent project j-'L Cloze

o

Statlstlcsl Indlcatnlsl Enrrelatlnnsl Coefficientz Parameters | wpuun <5 D preansneel

I Y

e Data validation
e = A330-200 left in
database

15



2.
1.

PERFORMANCE DRIVEN

MODELLING
BUDGETARY COST ESTIMATING

SAVE MODEL

>

OPERATING THE CCOSTAT MODEL

ESTIMATE COST

1
Models B3 CCOSTAT - [Estimation - CADO RN o]
kodels list : bodels characteristics % Ele Edt Modules Report Language MWindow Help =12 x|
Madel name : CosthP/NE MT/T/R A fLo bed A b ) | A S =t
5 parameters with ; Databaze :  avions
- B quantitative(z] [cardinal vaniable). ? He
- 1 qualitativelz] [ordinal wariable].
13 projects. Load -
todel ; Cost-NPHE AT AT AR [multiplicative]
P ters .
NB PASE (- Save|| Project:  [4350-900
ME EMG
M T O Delets e
Thiust f* Estimated val 186,67 Mirirnurn cost : 1733
Range stimated value 16y
Ere = MNE PASS 285 b axirmurn cost EEI'I.EIE
a31s - = MEENG 2 +f. 2%
4| | » o MTOW 247 Project risk : 01
 Thiust 140 Model rizk : 0.1
= Range 13900 =
Open | _l'|_ Cloze |

Then estimate other characteristics

(E

mpty Weight, ...)




PERFORMANCE DRIVEN

MODELLING
BUDGETARY COST ESTIMATING

OPERATING THE CCOSTAT MODEL
ESTIMATE OTHER CHARACTERISTICS (Ex: Empty Weight)

ﬂ CCOSTAT - [Analysis of the past - C:'Documents and Sekki

2.
2.

f:n. File Edit Modules Report Languags  Window Help

=10l x|

o[22 2 | B[
ation

=181 x|

C=0.7525 *~ P1°0.7005 = P2~0.7431
C=EW|P1=-MTOW]|P2=Section|

ﬂ CCOSTAT - [Estimation - C:Documents and 5e

_{ol x|
— ‘E File Edit Modules Report Language ‘Window Help - | E’lﬂ
P
<] 2|— B -2 -2(lun| £ |2|e|
Confidence interval of coefficients for the level of risk : = Database :  aviok:
-Risk =01 |
odel ; Efb /5 ] A
P1="MTOW" seems to be significant. o .
P2=.5El::tiﬂn. SEEMS tl:l hE signiﬁl:ﬂnt_ ll Pll:l ech: .&35["5'] F EStIITl-EItE-'Ij '-.-'EllLJE-' @?y
Statigtics I Indicators I Correlations I Coefficients  Parameters I Option I

/
(+ Estimated value : [127.25 M
= -3

£ AT 242 b asirnurn cost ; 131.32

= Section 564 +3 2%
Froject risk, : 0.1
kodel rizk, 0.1

I

17




DESIGN DRIVEN

MODELLING

PRINCIPLE: Estimate cost from design
characteristics in PRICE H.

. BUILD A PRICE H CALIBRATION MODEL AT AIRCRAFT
LEVEL

1. CALIBRATE REFERENCE AIRCRAFTS, from quantity and
schedule, get Complexity Factor.

2. ESTIMATE NEW AIRCRAFT, from Weight and Complexity factor

i PRICE Estimating Suite 2004 - [C:Documents and Settings',barra ;lgl_l
77 Ele Edit Wiew Format Ul Window Run!  Help ;|i|_|
CE o e M
Assembly @ EI
=
CCOSTAT Electronic
. zn StructiMech E}' -- i. . . .
Purchaced ] Calibration
Furnished @
Modified E| ]
[ EIModicnip E |
= COm p | eXIty Design Integn - =t L
—
Factor = il
Integ & Test . —————
- Calibration @
Estimation
= | [ | I I e
Multiple Lot | Suite 2004 [ Met | H | 18
o=




DESIGN DRIVEN
ESTIMATING
CALIBRATION OF REFERENCE AIRCRAFTS

H Cutputs H Cutputs ‘ ‘ ‘

Elements HInputz |H Inputs |H Inputs |H Inputs (CALCULATE |H Inputs AMORTIZED
2 Title QT PSTART |PFAD  |PEMD D_MCPLES  [AUCOET LIMIT _COsT
3 |SYSTEM ] ] 0 0 ] MCPLES
4 (AIRBUS ] ] 0 ol L ] 1
5 |A318 g5 101 102 112 . 3M0E9445 ) 34074.084 0863 40000000 b.79
B |A31D 1500 894 895 715 F031BAET F7510.456 0.861 45600000 /.31
7 |AJ20 1500 186 287 107 - 39446399 41921.82 0.856 51200000 724
g8 |AJ21 BO0° 193 194 114 - AG193090) 42481.029 0.861 59600000 720
9 |A330-200 a00 1297 1298 1213 . B4B8Y882 0 99702 231 0.872 120975619 718
10 | A330-300 260 593 594 a09 109608503 116451.72 0.87 140000000 714
11 |A340-300 350 792 793 713 ;1|:|Bfl11._-"?'?' 116257 .7 0.86) 140000000 710
12 | A340-600 220 400 401 421 53128?149DE| 139311 .66 0.8658 164500000 B.95
13 |A350-900 14800 709 710 730 N 0 15428301 O
14 |BOEING 0 0 0 il | 0 R
15 |¥37-800 2500 497 495 418 78921454 46899111 &5226.866 0775 &7203000 789
15 ?’3?"_?"]':' 000 100 407 A7T347FT T A ATTO 2ODATOTE ACTT4 20 D?’BB 551?’35':":' ?"-15
17 |767-400ER 780 /Out“ers 0.791 145435500 7.04
18 |777-300 7 60 / TN 0.793 210073500 710
19 |747-400 740 / Kf\* ) 0.793 218025000 TA7 | -
M 4 » W[yBuilder; 70 | .//‘\0\‘_‘\‘\‘\/\_/\/’/’ | LIJ
Ready 7.00 L 4

6.80 —@

™

6.60 -
6.40
6.20 ‘ ‘
A gl PP P SR AP
Lol ol o oK KN SR S (A (NN
rbrb (b(b (bb‘ (bb‘ D AD A /\/\ A
Y oY ¥ ¥ Ao

Average
MCPLXS
=7.15

19



DESIGN DRIVEN
ESTIMATING

e« ESTIMATION OF NEW AIRCRAFT
— From Weight and Average Complexity Factor

H Cutputs H Cutputs ‘ ‘
Elemerts Hinputs [H Inputs [H Inputs [CALCULATE |H Inputs AMORTIZED H Inputs

2 Title: PSTART |PFAD  |PEMD D MCPLES | AUCOST LINIT_COST FCPLES

3 |SYSTEM 0 0 ] 0 MCPLAS 0

4 |AIRBUS 0 0 ] 0 0
5 (A318 101 102 112 64067335 31069445 32 315 | 0.863) 40000000 (.79 0

B |A319 894 895 715 B.9207VE1Y 35316467 35 320 | 0.861 45600000 /.31 a

7 |AT20 186 287 107 B.9126814 ) 39446333 39463 | 0.856 51200000 724 a

8 |A321 193 194 114 B.8133751 46198030 46 678 | 0.861) 59600000 7.20 a7
9 |A330-200 1297 1298 1213 B.7981923 9455898582 94 041 | 0872120975619 718 0
10 | A330-300 043 94 09 B.7R79512 109602503 110062 | 0.87 140000000 714 0
11 |A340-300 7492 793 713 B.7246428 108411777 109 795 | 0.86 140000000 710 0
12 | A340-600 400 401 421 B.BOBSOSS 128714909 131 778 | 0.868 164800000 b.98 :ﬂ_
13 | A350-3900 709 710 730 714 IIII 176 208 _k i 714
14 |BOEING 0 0 ] 0 ]
156 |737-800 497 498 4B 7. 4766486 46599111 710776 BY203000 789 0
16 |737-700 12960 1297 1217 7.3384219 "“_"‘”"‘"'“ ‘_‘ oo EanT mmaTnran 745 0
17 |767-400ER 499 a0 820 B.9235269 — $ 7.04 0
18 |777-300 897 538 518 B.9904061 LISt Prlce 194M 7.0 a
19 |747-400 188 189 109 7.0661302 155638058 171 428 | 0.793 218025000 77 0+
4 4 » w[\Builder / ' KR! | 5
Ready CAPS o

From weight (empty), qty, schedule, prod. Rate



DESIGN DRIVEN
ESTIMATING

e« ESTIMATION OF NEW AIRCRAFT
— Complexity Factor = f (performances/characteristics)

'ﬂ CCOSTAT - [Tableur - C:yDocuments and Settings®barraultlMes documents',Didier', CCOSTAT  Avlig; - 1al =l
% File Edit Modules Report Language ‘Window Help — |ﬁ| |5|

SN Reqgression
|avions -

A | B [c] o | E [F[6 [ HI[ 1 [J]
NB PASS ISD NB ENG ORD TYPE Span MTOW Section Length Thrust R

A318 107 2002 2 1modeta 5 48
A319 124 1995 2 11V b 338 =

A330-20 "E File Edit Modules Report Language ‘Window  Help

Budgetary estimate
summary:

- &%

Help

s 522 m sl 2wl clofe]  MCPLXS__p[==1° 187 from perf.
iz %Egé Retabase. - avions {+ Estimated value : Igg ¢ 194 frOm avg MCPLX
13 |777-300 |00
E %%gzz Madel MCPLxS-L/T.| | € Length B3.7 : ° 181 from mOde”ed
[ Smeackhestoper | 122 30800 || Thuyst 140 — MCPLX

&
f* Estimated value ; I.'-".EIBE!? Minimurm cost : 7.0604
g E4
" Length 63.7 b aximum coste 7.1192
" Thust 140 +0.416%

_—11 Project rizk : nz

Madel risk : 0.2 _ | AVG :$187M
(3.4% > Actual) 2

=>List Price=$181M__~




DESIGN DRIVEN
ESTIMATING

BUILD A PRICE H CALIBRATION MODEL AT
ASSEMBLY LEVEL

— START FROM EXISTING MODEL, ADJUST IT THROUGH
Scaling Tool (from xxx to 127 tons)

il

Assembly @@
Electronic E

StructiMech - il bkt~ e —
————— =)
Purchased EI

Furnished

Modified  [Sg]
E=)Modzchip
Design Integu
HwiSw Int

e —

HEEEE
FEEEE

s Transition Portion

Scaling Tool

— T
Inteqg & Test 100 o [T Ahways zcale WS by zame percentage
Calibration Q

—%0L
Thruput * Scaling will permanently change inputs of
Multiple Lot m 100 % Eeﬂl;zc{:éefﬂi;:;. Y'au may want ta zave vaur file

Scale I Cancel |

#8Leading Edge -
'PRICE Estimating Suite 2004 || Met | H |




DESIGN DRIVEN

ESTIMATING

« COMPARISON BETWEEN BUDGETARY ESTIMATE
AND PRICE H DETAILED ESTIMATE = DATA

CONSISTENCY

From List Price: $ 181M

To List Price: 145 M€ (E.R.=1.25)

Assumption that Selling Price=List Price -10% discount
To Selling Price: 139 M€

To Cost Price (10% profit): 126 M€

To Production Cost (20% G&A): 105M€

To Net Prod Cost (without DEV amortization): 102M€

COMPARISON
Budgetary Detailed

estimate estimate
102 €= 104
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DESIGN DRIVEN
ESTIMATING

THEN TYPICAL PRICE H MODELLING

fiE STRUCTURAL / MECHANICA x|

| PnD Fuselage Ok

Input Form 1 Lk Sheet 1 1D Sheet ] Rizk Input ] Distributions ] Worksheet

validste | Motepad | Override | Reset | Schedue | Help | | - Fd options

ary | prOTOS | T ' £ 1

Detail MCPLES G k m x
| 500 | 500 [ 52500570000 x|

Total @TY I Total PROTOS II_ Manually &l Total [%] Assigned: I 100.000 Combined MCPLXS: | 61585831 0K |
| 7s0 | 000 ~ DevelopmertEN - qoy. (%) Remaining | 0,000 Cancel_|

aTvnHe | INTEGE | INTEC
| 1 00000 | IN P S 1005 Help |
WS | MCPLKS | mEwsT | U
| 52300528000 5.989 | 0.500 r ----- mame | riceision | Maturity PLTFM % of Total | Machine # of Pal
DSTART | DFPRO | DLPRO | EcmPLx | DILGTS
[ a0s | o o[ om0 ]| — 1 A1 SM 1000000 | 3.000000 1700 35000 150
: : 2 ALLiSW 0800000 © 3000000 1700 30,000 B0
PSTART | prap | PEnD | PR | PILGTS 3 |()TiMach 0170000 | 3000000 17007 5000 24
[ ma| 7o 73| oooo J| 0.00000 4 |3 iSteslMach | 0480000 © 3000000 | 1.700 | 10,000 ; 00
5 [ Eree 1000000 © 2800000 1700 20000 | 18
< | -+
Add | Inzert | Remowve | Festare Column Order |
I R
The 17 g Outhoard Wing Box
nro 18 Tail Edge
Airk 10 ] 8 cudinn Fdaa I b
PPRICE Estimating Suite 2004 | Met | H|
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DESIGN DRIVEN
ESTIMATING
» PRICE OUTPUTS

[l Basic Estimate (Metric) x|
Cost Summany ] Lt Tatalz ] Lhd Production ] Lt Developmeri
Ajrcraft
Tue September 13 2005 12:16 (PRICE Estimating Suite 20047
System Cost Summary Caosts in (£1000 Constant 705
Program Cost Development Production Total Cost
Engineering
Drraft 13373 47E1S 179155 i
Dre=ign 410383 160032 ST061 S marme
System BO0:34 - BO0:34
Praj. Mormt. 116345 4303055 4419403
Diata 39135 1246549 1581954
SubTatal ENE) 3693 BO57551 Bl 244 Aircraft
hanufacturing
Production - 36615352 36618352 -
Prototvipe 1107661 . 1107661 Integration and Test - System

G&ACob
Fee [/ Profit

3518520
4937569

228081
212438
1

F280739
4?220?1

wios [ 13

Risk Analysis Dutput Distribution Generator ﬂ
| Empennage

PH Pl+)

1.00- ——— -0.00

0.80- 1 -0.20

0.60 - -0.40

0.40- -0.60

0.20- ﬁrﬂ_ﬂﬂ -0.80
|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
2661367  [3316328 (4081289  |4846250

Total Cost [11000 Constant 705]

SW DEVELOPMENT

Empennage

Landing Gear

Schedule Start Sep 03 [ 55]
First tem Mar 08 [ 12] Jul 10 [ 233]
Finizh Mar 08 [ 67] Dec 28 [246] St
Eystem Weight 127624 .00 System WS 126330.50
Evstemn Series MTBF Hrs 4 Unit Sys Cost S5070.90
Evstem Cuartity 500 Total Prod CostiaTy 035885 5 FLISE|EIQE
wing %
Propulsion

Value engineering/

Design To Cost

Supply Chain

Control

Project Control

MAKE COST
AS LOW AS
POSSIBLE

| &

w=MAKES
PROFIT AS
HIGH AS
POSSIBLE
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