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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
• Easy collection
• Available at early phase of project.

REGRESSION ANALYSIS
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PERFORMANCE DRIVEN 
MODELLING

REFERENCE DATA COLLECTION
• EXAMPLE FOR AIRLINERS

PROJECT
NB 
PASS ISD

Thrust 
(KN)

NB 
ENG TYPE

Length 
(m)

Cross 
Section (m)

Wing 
Span (m) EW (t) MTOW (t)

Range 
(km) PRICE 1 Cur EC

A318 107 2002 47.6 2 SA 31.45 3.96 34.1 38.4 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

INPUTS OUTPUT *

Qualitative variable: 
Single Aisle, Double Aisle

Economic 
conditions

* Cost data is List Price
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PERFORMANCE DRIVEN 
MODELLING

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

ange 
m) PRICE 1 Cur EC
6000 40 $M 401
6800 43.5 $M 798
5700 47.5 $M 798
5600 57.5 $M 798

12500 115 $M 798
10500 128 $M 798
13700
13900 145 $M 697
5425
5917 42.5 $M

10500 120 $M 799

REFERENCE DATA COLLECTION

PROJECT
A318
A319
A320
A321
A330-200
A330-300
A340-300
A340-600
737-800
737-700
767-400ER

Produced in Europe: In €
Exchange Rate

1. Convert into 04/01 € through E.R
2. Update to 07/05 € through inflation
3. Convert into 07/05 $ through E.R.

E.R= 0.9

40÷0.9=44.4M€*1.09=48.4M€*1.20=$58M
(1) (2) (3)
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PERFORMANCE DRIVEN 
MODELLING

REFERENCE DATA COLLECTION
•THE COST NORMALISATION: Normalise against 
quantity, date and Production Rate.
Set Production quantity and related period 
(ex: 1200 from 07/1992 to 06/2012.

•THEN 2 OPTIONS:

• A. No normalisation:
– 3 inputs in the data set:

• Quantity: 1200
• ISD (In Service Date): 07/1992
• Production Rate: 5/month

• A. Normalisation:
– Calculate OPC (Only Piece Cost = 

Cost for Quantity One) or T-1 (First 
Piece Cost).

– 1 input in the data set:
• ISD (In Service Date): 07/1992

3 potential Cost Drivers 1 potential Cost Driver
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PERFORMANCE DRIVEN 
MODELLING

BUDGETARY COST ESTIMATING
1. BUILDING A MODEL

i. REGRESSION ANALYSIS: IN EXCEL, Trend Line
Chart Title y = 0.621x - 22.565

R2 = 0.9685
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Nb Pax

Cost is function of # of passengers
Cost= 0.621* (# Pax - 22.565) PROBLEM:

- Single Quantitative variable
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PERFORMANCE DRIVEN 
MODELLING

BUDGETARY COST ESTIMATING
1. BUILDING A MODEL

ii. REGRESSION ANALYSIS: IN EXCEL, LINEST/LOGEST functions

Multivariable 
regression

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

1. BUILDING A MODEL
iii. REGRESSION ANALYSIS: IN EXCEL, Data Analysis

BUDGETARY COST ESTIMATING

Multivariable 
regression

-Powerful but 
limited to 
linear 
functions
- Complex
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PERFORMANCE DRIVEN 
MODELLING

BUDGETARY COST ESTIMATING
1. BUILDING A MODEL

iv. REGRESSION ANALYSIS: IN XLSTATS

Multivariable 
regression

- Powerful but not (non-linear 
and qualitative variable) 
- For statisticians
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PERFORMANCE DRIVEN 
MODELLING

BUDGETARY COST ESTIMATING
1. BUILDING A MODEL

v. REGRESSION ANALYSIS: IN CCOSTAT

Multivariable 
regression

- Does everything
- Easy to use
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PERFORMANCE DRIVEN 
MODELLING

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

BUDGETARY COST ESTIMATING

Range of Boeing 777-300 missing

Build a model to estimate Range
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PERFORMANCE DRIVEN 
MODELLING

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

BUDGETARY COST ESTIMATING

Equation

Significance

REGRESSION
ESTIMATION

Output

(Actual Range=11030, error is 0.25%)
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PERFORMANCE DRIVEN 
MODELLING

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

BUDGETARY COST ESTIMATING

First equation

Too many parameters for a budgetary estimation

Correlation 
analysis

Eliminate parameters 
tightly correlated with 
others: EW (Empty 
Weight), …
- Main Criteria : 
availability
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PERFORMANCE DRIVEN 
MODELLING

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

BUDGETARY COST ESTIMATING

Significance analysis

Eliminate 
parameters not 
significant for a 
given level of risk • Data validation

• A330-200 left in 
database

Less coherent project
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PERFORMANCE DRIVEN 
MODELLING

2. OPERATING THE CCOSTAT MODEL
1. SAVE MODEL ESTIMATE COST

BUDGETARY COST ESTIMATING

Then estimate other characteristics 
(Empty Weight, …)
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PERFORMANCE DRIVEN 
MODELLING

BUDGETARY COST ESTIMATING
2. OPERATING THE CCOSTAT MODEL

2. ESTIMATE OTHER CHARACTERISTICS (Ex: Empty Weight)

Equation
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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

Calibration

Estimation

CCOSTATPerf

Perf

Perf

Perf
-Weight
- Complexity 
Factor
- …
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DESIGN DRIVEN 
ESTIMATING

• CALIBRATION OF REFERENCE AIRCRAFTS

Average 
MCPLXS
=7.15
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DESIGN DRIVEN 
ESTIMATING

• ESTIMATION OF NEW AIRCRAFT
– From Weight and Average Complexity Factor

List Price= $194M

From weight (empty), qty, schedule, prod. Rate
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DESIGN DRIVEN 
ESTIMATING

• ESTIMATION OF NEW AIRCRAFT
– Complexity Factor = f (performances/characteristics)

Regression

Model

List Price=$181M

MCPLXS

Budgetary estimate 
summary:
• 187 from perf.
• 194 from avg MCPLX
• 181 from modelled 
MCPLX

AVG=$187M
(3.4% > Actual)
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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)
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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

102 104

Budgetary 
estimate

Detailed 
estimate
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DESIGN DRIVEN 
ESTIMATING

• THEN TYPICAL PRICE H MODELLING

INPUTS
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DESIGN DRIVEN 
ESTIMATING

• PRICE OUTPUTS

Value engineering/
Design To Cost 

Project ControlSupply Chain 
Control

MAKE COST 
AS LOW AS 
POSSIBLE

MAKES 
PROFIT AS 
HIGH AS 
POSSIBLE


