' Presented at the” 2009 ISPA/SCEA Joint. Annual ConfereI ce and Tralnlng Workshop www |ceaaonllne com

\ & laklitfe (&)
J‘\{ 4 IO JHCH B THEE? AATI | MILEE ‘ v ( D) {‘_J
1 = =i z=2m s ] : ;
}Lllff i | ':'__] 'III SO Willoughy
. WO COLORART, INC, ST, LOUIS, M), | "I: IH“ ot
i Y F<Eelitien | D) L L
[ \ MailsWell Company (i ( DN -
Y g : : X
| v P | i
(2) | 4 ()= o : - Cf
L v i i < v ; I 1
| A X D o o
| i o |
v D, :

. $ r:‘“; fa | - I|:|I|:n.|;‘ nfl = H
! ; i Halghts Highlan
P ! Eaat | i

. i h § {K’ ' I. . 9 - .,.H... ' 1 s . M iTal N | .ff::)

Halghts [l

(Ml ()
- X

@) [

ization

c"'

()

)
m.‘:::l‘:;l. ] { .) L all o,

Narth (
Ridegavills

,-v.

I
|| | || I|H| 3 |

Q o
Dimatod.)
Flla Sy

e
=

II I| S ( '.'-:'l

P Doug Howarth d 8

Ry lfPA-SGEA June 2-5, 2008 3 58
l ” Al ' i l‘ i [I‘:.-...-.‘...‘.‘ ()

_ ; _ T | | _ | _ \

Dy . f—{2) Iojheon g J () Jom e By (1) | () : () ! |_'|' o) 4

I strongrvi@) | - Y| i \ | ) % o
o e, - NS

|| ;
Tower City || ’

D Weslgale (5]
# Southland 6

& Parmatown

3 £
) @M

) Randall Park [ 1 ' \ @ T

@ Beachwood |




Presented at the 2009 ISPA/SCEA Joint Annual Conference and Training Workshop - www.iceaaonline.com

Market Mapping: What, Why & How

* What: Multidimensional Economic Maps are
Analogous to a series of Geographic Maps

* Why: Economic Maps, like Geographic Maps,
offer Direction and Obstacle Avoidance
* How:
— Plot Demand Map
— Derive Demand Equations
— Depict Valued Attributes Map
— Determine Predicted Value Equations
— Compress Data into World View
— Use this Data to Derive New Product Attributes

L



Presented at the 2009 ISPA/SCEA Joint Annual Conference and Training Workshop - www.iceaaonline.com

Consider this Geographic Map

This map has
Important
Information

Lake Erie
forms a
boundary

Boundaries
Change - In
1957 Cleveland
Expanded
Burke
Lakefront
Airport

Cleveland
has Malls

L

| Cleveland OH

0 dilien
A Mokl mpien

SHOPPING MALLS
@ Westgate © Tower City
@ Southland @ Randall Park
® Parmatown @ Beachwood

The Malls Compete Against Each

Other - And they Spread out
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Now, Consider
the Gross World

14f
Product (GWP) |
This Pie-Cylinder has a 1opAgricultEe

Radius of |, and Vertical § 1
Log-Scaling ; |

S of

The GWP was ~ about ~
$78.4T in 2008 9 41

5; .18

The Market for New Z

Commercial Aircraft is =
about 0.2% of Total GWP P

How can we map
part of that Market?
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Map of Market’s Quantity-Price Points

Aggregate Aircraft Demand 2004-13
Producer Rate/Quantity
Requirements - Not Enough
Units For Profitability

Market Absorption
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The Aircraft Market’s 233 Models each have a Quantity-Price Point

; Markets have Definable Boundaries 5
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Determining Market Demand

Aggregate Aircraft Demand 2004-13
$1,000,000,000 - = ) e
&+ Price = 3E+13(Qty)™ -
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$100,000,000 1 }\
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We can Separate the Market into Bins and Determine Demand

L



Presented at the 2009 ISPA/SCEA Joint Annual Conference and Training Workshop - www.iceaaonline.com

We can do the Same for Sub-Markets

Gen. Aviation/Business Aircraft Demand 2004-13
$|ﬂ0,0ﬂﬂ,ﬂ0ﬂ" LT L -
Business
Aircraft
3 @ Demand
’ Curve
$10,000,000
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ik A
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Business Aircraft & General Aviation Aircraft are Sub-Markets to the
Mket for all Aircraft — They have Their own Demand Curves 7
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These Aircraft have Important Attributes

Seats vs. Max Cruise MPH Cabin Height vs Max Altitude
700 60,000
600 1 $ 50,000
L
r %] £ 40,000 A
S 400 | A v
T 30,000 Ak
X 300 | . S
© ] A = AMML A
200 - A ﬁ = <
A ’ A x "
100 1 s 10,000
=
0 ‘ 0 ‘ ‘ ‘ ‘ ‘ ‘ ‘
1 10 100 0o 1 2 3 4 5 6 7
Seats Cabin Height (in Feet)

Hypothesis: Aircraft Value is a function of these attributes

Where:
Vu = Value in a Market (as represented by sustainable prices)
A. = contribution of it" attribute to product value

- e, = error term of the equation
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Multiple Regression on the Data Yields

Pearson’s’ MAD
V_=0.0764 * Seats’’*’ * MPH*"' 77.8% 35.0% (5)
V_ =0.0946 * Seats’®'® * MPH*?" * CabH*** 83.0% 26.4% (6)
V_ = 8.56E-05 * Seats’*”* * MPH"?*® * CabH*?' * Alt'* 88.6% 23.7% (7)

Where:
Seats = typical number of seats

MPH = typical cruising speed

Cabin H = Cabin height (in feet)

Alt = Maximum Cruising Height (in feet)
Pearson’s’ = Pearson’s Corr. Coefficient’

MAD = Mean Absolute Deviation

e ;
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Displaying Value Responses of the Market

40
0gp 0 pass

If we let Cabin Height = 73”’, from Equation 6, our result is

- If we let Max Altitude = 45,000°, from Equation 7, we obtain 10
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Structures Which Share an Axis Include

Two-room _
Houses like this .' - Currency Axis

They Have 4
Axes which
Radiate from

a Single Point
(0,0,0,0)

If we move
from Physical Y by
to Economic e ~J
Structures and J
Rename the

Axes, then

We have a 4 Dimensional Economic System, with Value
; Space & the Demand Plane Sharing a Currency Axis 11
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We Just Examined a 4D Economic System

_— T e

o | .y
__ Value Space | Demand Plane
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Here, the Value Response Surface Derived as Equation 7
Shares the Currency Axis with its Associated Demand Plane

Given that this Approach works for one
Market, will it work for Others?

; 12
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Here’s a 4D System for a Helicopter

""‘--.M
B [T
"--..,__““ \""N.,\-
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Values for Helicopters & Regional Aircraft allow Demand
Derivation for a Hypothetical Helicopter like the Sikorsky S-92

Note that the MPH axis has been Swapped for Balanced Field Length
‘ 13
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I Market (2 Rooms) Gave us Four Axes

14
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2 Markets (4 Rooms) Yields Seven Axes

Note the Central
Pillar — A Single
ﬁ»

Vertical Axis
Common to 4
Rooms

15
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arkets Rooms Xes

The Central Pillar
is Common to 6
Rooms Here

16
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The Pattern leads to an Observation

Number Primary Quantity Currency Total

of Value Dimensions | Dimension | Dimensions
Markets | Dimensions

I 2 I I 4

2 4 2 I 7

3 6 3 I 10

4 8 4 I 13

5 |10 5 I 16

n 2n n I 3n + |

To Consider “n” Markets, we Need to Plot in 3n+1 Dimensions

L

17
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Cartesian Coordinates : Log Space

Advantage of |
LOg—POlal" Passengers
Coordinates

10° -

We have the Base

10 Logs of MPH and
Passengers as Axes

We Take their
Polar Coordinates
as we Adjust the : : :
Angle from 90° : ) LR

Importantly, we can
Return to 90°

Log-Polar Systems 10° 1o 1o’

convert to Log- Q
Cartesian ARESE ¥

; 18
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Compressing Demand Plane Onto Value Space

In Log Space, Power- Demand Planes can Effectively Collapse on
Form Value Response to their Value Spaces for Convenience
Surfaces are Planar Using Polar Coordinates

With Demand Planes flat against their Respective Value

- Spaces, we can Plot All of the Markets Simultaneously 19
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Mu ’t,P’e Multip_l_e Dy_g_l_lr-_g;gi_g‘._ Polar-Log Cg_ordj.n;tes
Market | e -
Conversion
We Begin with a Single :;?--‘f‘f ,

Market Taking 10° et o
(1/36%" or 2.8%) of Total /

If this Market is Larger,

We Accommodate it

If we need to show
More Markets, We

Accommodate them

This Method Considers
N number of Markets -
There is no Upper

Limit Angle1 = 63° Angle3= 83 ° Angle5= 82 °
Angle2 = 70° Angle 4= 62 °

. Complete Analysis Requires Redrawn Axes for Specific Markets
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ﬁe efined UIGp ﬁms Polar- OI'_og C’i’)orc?m'a es

Dual Axes | %@;\ ek

Dual-Axis Polar- ‘

Log Axes Serve 2 o o,
. e ~<Q

Functions as They e X 2

1) Plot Market Y
Positions...These . 3

Angles Divide the ‘::::" Foo -
Markets by Size - . 7

2) Plot Quantity & . \ ‘
Value Attributes... ‘
These Axes Vary
by Market

Market 3 Market 5

N\

Theoretically,
all Markets
may be

Simultaneously Market

-so Depicted Angle 1= 63 ° Angle3= 83 © angles= 82 o Portions
Angle2 = 70 ° Angle 4 = 62 ©

Market 4 Central Core
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Partial Worldview

/-~ Services

Demand Plane: Qty

2003 GWP $T

_ . ) B e Value Space: I
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< y y

Light Trucks: .hA‘: /- Y '
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Demand Plane: Qty |
/

Value Space:
Horsepower, MPG

; 22
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rket Map of Value and Deman
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Comparing Value to Cost Across a Variety of Market
- Openings & Configurations offers Best Design Possibilitiesg3
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Summary and Conclusions

 Market Maps are Analogous to Physical Maps
 Market Maps Show Competitor Locations
 Economic Map Data offers Analysts the ability to

— Find Boundaries
— Find Market Openings
— Estimate Demand

— Estimate Value

 An N-Dimensional Log-Polar Coordinate System

allows Compression and Expansion of all the
World’s Market Data

L
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