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*Things Change Over Time
- Physical Aiming
 Immediate
« Ultimate

- Market Aiming
 Immediate — Current Market
e Ultimate — Future Market
 Demand

e Value
e Cost

* Market Aiming Implications
* Buying
 Selling
* Entering Market
- Summary
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Physical Aiming

* Analogous To, But Different from, Market Aiming
e Surfaces
e Spaces
e Lines
e Dots

 Immediate Aiming
e ShortTime Frames
 More Predictable

e Ultimate Aiming
e Longer Time Frames
e Less Predictable
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Immediate Physical Aim?

The Light Arrives in Nanoseconds, the Bullet in Milliseconds
The Target is Dot on a Piece of Paper, on a 2-Dimensional, Physical Plane

The Closer the Target, the Greater the Chance for Accuracy
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Ultimate Physical Aim?

The Missile Takes Seconds to
Minutes to Hit its Moving Target,
a 3D Dot in Physical Space

The Closer the Target and the
More Predictable its Trajectory, the
Greater the Chance for Accuracy
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Clearly, the Shooter In the 2D Example M E
Could be Anywhere In this 3D Space I~ <
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Market Aiming

* Analogous To, But Different from, Physical Aiming
e Surfaces
e Spaces
e Lines
e Dots
- Immediate Aiming

e Ultimate Aiming
e We will Examine a Market at 4 Times Over 5Years
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Manufacturer

Model

Commuter Cars Tango T600

Tesla
Think Global
Mitsubishi
Smart
Nissan
Chevrolet
Ford
Honda
Wheego
Bolloré
BYD Auto
Renault

Roadster
Think City
I-MIEV

ED

Leaf

Spark EV
Focus Electric
FitEV

Whip
Bluecar

e6

Fluence Z.E.

Horse-
Power

805
275
46
63
74
110
130
143
134
60
67
215
94

120
288
99
82
87
75
82
76
100
100
160
122
115

We’ll Study the Electric Car Market:
Here it is in 2011

Est.5Yr
Vehicle
Price

$108,000
$108,000
$38,000
$33,891
$28,750
$35,340
$27,495
$39,995
$36,625
$32,995
$31,416
$35,000
$36,307

80
500
300

5,000
550
12,000
100

20
100

15
500
300
700
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Electric Car Market 2012

Manufacturer Vehicle
Price
Commuter Cars Tango Te00 805 120 $108,000 90
Tesla Roadster 275 288 $108,000 250
Think Global Think City 46 99  $38,000 150
Mitsubishi i-MIEV 63 82 533,891 8,000
Smart ED 74 87 528,750 1,200
Nissan Leaf 110 75 $35,340 25,000
Chevrolet Spark EV 130 82 S$27,495 800
Ford Focus Electric 143 76 539,995 685
Honda Fit EV 134 100 536,625 300
Wheego Whip 60 100 532,995 30
Bollore Bluecar 67 160 S31,416 1,000
BYD Auto eb 215 122  $35,000 800
Renault Fluence Z.E. 94 115 $36,307 1,200
Renault Zoe 87 130 $33,490 2,000
Tesla Model S 302 208 S$57,400 1,200
Tesla Model S Sig 362 265  $95,400 700
Tesla Model S Sig Perf 416 265 S5105,400 600
Toyota RAV4 EV 154 103 549,800 500
Roewe E50 63 110 $37,589 500
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Manufacturer

Electric Car Market 2013

Commuter Cars Tango T60O0

Mitsubishi
Smart
Nissan
Chevrolet
Ford
Honda
Wheego
Bollore
BYD Auto
Renault
Renault
Tesla
Tesla
Tesla
Toyota
Roewe
Fiat

i-MIEV

ED

Leaf

Spark EV
Focus Electric
Fit EV

Whip

Bluecar

eb

Fluence Z.E.
Zoe

Model S
Model S Sig
Model S Sig Perf
RAV4 EV

E50

500e

805
63
74

110

130

143

134
60
67

215
94
87

302

362

416

154
63

11T

City Range
miles

120
82
87
75
82
76

100

100

160

122

115

130

208

265

265

103

110

100

Vehicle
Price
$108,000
533,891
528,750
$35,340
$27,495
$39,995
$36,625
$32,995
$31,416
$35,000
$36,307
$33,490
$57,400
$95,400

$105,400
$49,800
$37,589
$32,500
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100
11,000
2,100
50,000
1,560
2,100
700

40
1,600
1,700
2,000
6,900
7,000
7,000
7,000
1,400
1,000
1,100
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Electric Car Market 2015

32 Models, 224K Units
Sold, $10.3B in Revenue

Manufacturer

Commuter Cars
Mitsubishi
Smiart
Nissan
Chevrolet
Ford
Honda
Bolloré
BYD Auto
Renault
Toyota
Roewe
Faat

BN
Violkswagen
Kia
Mercedas
Tesla
Tasla
Tesla
Tesla
Tesla
Tesla
Tesla
Tesla
Tesla
Taxla
Tesla
Tesla

Tesla

Presented at the 14 December 2016 ICEAA SoCal Worksh(r) 5
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Tango TG0
i-MIEV
ED
Leaf
Spark EV
Focus Electric
FitEV
Bluecar
a6
foe
RAVAEV
ES0
500
¢ I3
E-Gulf
Soul EAV
"B-Class
60 RWD
B0 AWD
70 RWD
0 AWD
75 RWD
75 AWD
85 RWD
85 AWD
85 RWD Perf
85 AWD Perf
85 Ludicrous
90 AWD
90 AWD Perf

90 AWD Ludicrous

100 Ludicrous

2
WWW.
512

Vehicle

120 S240,000
22 533801
g7 $28750
84 537,288
8} 527495
76  $39,995
8  s3mes
160 531416
122 535000
130 533,490
103 549,800
110 537,589
100 | 531,800
81 546,400
93: $46,000
a3 £33.700
B0 541450
210 566,000
218" §M000
230" $70,000
zau" 575,000
249 $74,500
759" $79,500
265 $79,900
270 484900
265  $93,400
253 5105000
253 $115,000
294  san.500
270 5112000
315 5134,500

412

29,312
-

24,057
-

14,753
9700

9,034
-

9,863
-

6,737

7,258
508
5734
-

370
3,625

2,63

1,598

B8
-

536

1,599

616
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Consider the 2013 Database

What'’s the Best Way to Plot this Data?

-..___‘-‘ Commuter Cars Tango T600 B80S 120 100 $108,000
Tesla Model S Sig 362 265 7000 595,400
Tesla Model 5 Sig Perf 416 265 7000 5105,400
MNissan Leaf 110 75 50000 535,340
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4D Solid Model from a 3D Printer
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Mathematical Axes Do Not Have E E ~
to be Tied to Physical Axes 1~ ~
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For What Purposes can We Use This?

MEE &

Value = $6490 + $102 *

Demand Frontier (Not

H/P + $172 Range Mile [~ %‘,
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ufficiently Correlated)

Immediate
Price Gaps

$140K

I $120K

&+
=
o
o
A

$80K

Price (2013%)

| 360K

B | $40K
*-h____‘_‘_hh

$20K
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There Were Feature Gaps in 2013
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Feature Gaps Changed Slightly in 2015 E E P
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Financial Opportunity Spaces (FOS) are M E E .

Profitable Regions & Change overTime 1 1<

2012 Electric
Car Market
Financial
Opportunity S
Space (FOS), | 1

Value Upper """~---___q____ :_,74
Surface, Cost | ~— {5% — T $140K
Lower Surface |
pzf $120K
"l—\.._____‘_\_

- —1$100K

| —$80K

Price

- ——1$60K

L I N I
T
EVERN|

_‘F\\}\

2013 Electric

/ : ) —{$40K
Car Market FOS ~—__ ~

Ve - —{$20K
s -__‘—-—u.-“___
.-I_..-’ — / —
£ o k 60K
500 400_-":3-61'."____ e ——_|
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2015 Demand is Tricky:We Don’t Know M E E

Tesla Model Sales, have Their Total Sales 1 a<—

Here is the . .
Market 2015 ElectricVehicle Market
without $1,000,000 | — - -
Tesla  lprice = 296,000Qty0-19!
R2=(0.997
[0)
W
E Tango
These are oy
the $100,000 | |
Outermost | Gulf 3
Points - & '
' @
| & il 3 - “?‘:f“
Leaf
They Form $10,000 - - : :
a Demand | 10 100 1,000 10,000 100,000
Frontier Quantity

We’ll Use This Equation to Project Tesla Model Quantities
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In 2015, Tesla Sold 50,445 Cars E E P

Spread Over 15 Models I~ <

Rearranging the Previous Equation:
$ = 296,000Qty0191
$/296,000 = Qty-0191
Ln($/296,000)/-0.191 = Ln Qty
Exp (Ln($/296,000)/-0.191) = Qty

BackEqn_Ratio to 2015

60 RWD $66,000 2,634 9,883
60 AWD $71,000 1,795 6,737

70 RWD $70,000 1,934 7,258

WhenWe Use the Tesla ;5 awp $75,000 1,347 5,053
Prices,We GetThis 75 RWD $74,500 1,395 5,234

75 AWD $79,500 992 3,722

85 RWD $79,900 966 3,625

85 AWD $84,900 703 2,636

85 RWD Perf $93,400 426 1,598

85 AWD Perf $ 105,000 230 864

Since we Are Below 85 Ludicrous $ 115,000 143 536

Tesla Sales,We “Ratio 90 AWD $89,500 533 1,999

up” to the Correct Total 90 AWD Perf $112,000 164 616

90 AWD Ludicrou: $119,000 119 448

100 Ludicrous $ 134,500 63 236

Presented at the 14 December 2016 ICEAA SoCal Workshop www.iceqeg,)me.com/socal 50,445
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In 2015, Range Fails as a Feature, due
to Cross-Correlation from Tesla H/P

I

4 Muiltick

emensicnal Ecoeone: Evaluators MEEED
File ¥iew Abolt

Detebase Model | Anabze | 4D Plgt
Saved Equations INDEP VAR CHONGES
War Hams DV Corret
Unsaved Model -
Dependent Variable Salection

8 Year Vemtie Price =

Equation Form Selection

Lingar [ = mx + b] *
CLEAR SELECTIONS BAVE EQUATION
HP & Range mile highly corra {90%)

Snaak Peek
Equation: 5 Year Viehicle Price =+108. 1 "HP+53 2 "Range mile+ 18284 3

Equation 5tatistics
R™: 95.3% AgjRY: 95.0% Pearsons * : 95.3% CV: - 11.1%

Regression Term P.Waluve Test Results
HP ok Range mie no

INDEP VAR SELECTIONS
Variable Hame DV Correl

VIEW FULL REGRESSION RESULTS

Capy
Equaticn

MAPE: 99% F-Test ok

Hum Observations: 31 Residual Degrees of Freedom: 28

Rosiduals
Unit Space Residuals ¢ SlEndarered Residuals

Data Filtering
Fitenng Erabiled Figt Hightegtt Varabie Filtee Vbt Detete !

CA—
A Manoiachest '™ Mo Gl ]

File: Electric Car Database R10.xism Using 31 data points out of a possible 32

This is the Model Tab in MEE4D

Presented at the 14 December 2016 ICEAA SoCal Workshop
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H/P and Appearance Do Better

| Mathdimnensionsd Econonic Evahuaton MEEAD
Fdg " Veew' About

Database. Model | snsdes | 4D Plot

INDEP VAR CHOICES INDEP VAR SELECTIONS

Saved Equations
Var Name DV Comel Variable Name D Coored

Unsawved Moosl
Dependent Variable Selection

& Yisas Viehitle Price

Equation Form Selection

Linear [¥ =mX+ b)
CLEAR SELECTIONS SAVE ECQUATION WIEW FULL r\fﬁ-ﬁﬁ.’dﬂﬂ RESULTS

Sneak Peok
Equation: 5Year Vencle Price =+111.9 "HP+Z354 4 "Appearance+111758 Copy
Equation

Equation Statistics
R%: 9. 1% AdjR™: 85.8% Pearsons’ : 96.1% eV 10.2% MAPE: 75% F-Test: ok

Regression Term P-Vnlug Test Results
HP ok Appearance ok

Hum Observations: 31 Residual Degrees of Freedom: 28

Rosiduats
Linit Space Residuals # Slandandized Residuats

Daria Filtmveng
Filtering Enabled Plot Highlight Variabls Fikter Vaboe Diebete!

Manumarres - - e Apply

e Lary
Mg Filler

File: Electric Car Database R10.xism Using 31 data points out of a possible 32

Each H/P Adds $112, Each Appearance Point Adds $2,350
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H/P, Appearance and Quantity Sold

In a Power Form Equation

| Mutidmensionsl Econonic Evahaton: MEEAD

File: View: About
Databaie, Model | Aeshers | 45 Plot

Saved Equations INDEP VAR CHOICES INDEP VAR SELECTIONS
Var Hame DV Correl Variabie Mame D Correl

Range =il

Unsaved Mooel

Dependent Variable Selection

& Yisas Viehitle Price -

Equation Form Selection
Power [Y = ak*p) -
CLEAR SELECTIONS SAVE EQUATION VIEW FLLL REGRESSION RESULTS
1 include Ping Factor
Sneak Peok
Equation: 5 Year Vencle Price =4270.35 "HP ) 4158 *Appearance*+0 3742 "2015 Sales*.0 0460 (nch Ping Factor) Copy
Equation
Equation Statistics
R AdjR7: Pearsons 96 6% CV: Da% MaPE: 7.7% F-Test ok

Regression Term P-Vnlug Test Resalts
HP ok 2015 Sakes ok

ApDEarance. ok

Hum Observations: 31 Residual Degrees of Freedom: 27

Rosiduats
Linit Space Residuals # Slandandized Residuats

Dt Filteveng
Filtering Enabled Plot Highlight Variabls Fikter Vaboe Diebete!

Manifactares o - BT Apply

Mg Filler

File: Electric Car Database R10.xism Using 31 data points out of a possible 32

The Quantity Term forms a Product Demand Curve
Presented at the 14 December 2016 ICEAA SoCal Workshop www.iceaaonline.com/socal
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Markets Self-Organize into 4D Systems

L1 Wi s ECOomer Evauaton MEEAD

Fie  Yiew A
abgas | MWisdal 1
iy
Axs Type v
il AppRaraNCe
han T —
winhis "
Types
nahis i
A Type
AT
Ui
= il Line
l.l'l I 1 - - [ - 1} 1
J S
= = _. ,.—'*—a -_4'___'____.,_1_. l[l.f?
A Fr— 1
e = S SR H | [ — ‘—,‘--4— ,.
L Bl 1 23
o ] o
0 o
v I | R
Tara
e Eriabimd Pact Hagrboph arabw Fenm s [
; P—— I ———
T - - 1 |

Flig: Blectric Car Damoase RIQmsm Using 31 9213 points oul of 3 cossiale 33

The ““Point Lines” Reveal the Dual States for Every Observation
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The Residuals Give Buyers Insight Into

the Best Deals — Immediate Aiming

4| Fagqure & Fegreion Satnbo Repon — T

i File ]
FULL REGRESSION RESULTS REPORT
MName: Unsawed Model

Date:  12-Dec-2016 Time: 1147 1

Data File: Electng Car Database Ri0L.dsm  Ver 1.00

Data Filtering:  Manulacturerj=Commiser Carg
EQUATION & STATISTICS
EQUATION: 5 Year vehiche Price s4270 35 "HP*+0 4158 "Appearance’s0 3742 "2015 Sakes"-0.0460 (nci Ping Facior)
R 966% AciRY SE2% Pearsons®O066% CV: 9.4% MAPE: 7.7% F-Stat «I55 p-wvalye=6 62e-20 SHAEM: +6313.4

Number of Observations: 31 Residual Degrees of Freedom: 27

Regrossion Term PValue Test Results
p-val = 4 TDe- 15 Appearan p-val = 1.19e-06 2015 3akes p-vail = 0 21%

PValues:

Analysts af YVariation

Diatafoind Descriptos Acical Valse Pred Value Besidual Pesid Sopumred Leverage CocksDist DFFITS

1 hirtautshy 38010 313714 26100540 B348831.1 0157 * D.0207 6.2073 -
2 Smar 287500 26,439 5 2310 4B5 53383400 0©iB41 ° 0 0459 0 2430

3 Hissan 37.288.0 36,074 T 1213300 14721100 0MTME C 0.0098 01045

4 Chievrodel 27 4950 334758 <SRE0 B30 35703232 01682 * 02437 1.060

5 Ford 39,9050 43934 30 342 155104189 00308 0.017TE A 2649

a5 Honda 36, 6250 36 62T S5 2 521 6355 01638 * 0.0001 00185

) Bolloné 31, 416.0 3 T42T -G em 11066 7400 01935 * 0.0762 0 5540

] BYD Auty 35.000 0 39,980 .4 ~AQED 33 24 B0 0108 02112 ° 01524 0 B00B

9 Renauit 33,4900 340032 -513.227 263,402 2 0140 = 0.0006 4. 0406

10 Toyota 490, 800.0 570220 BT o4 65067 5438 02083 ° 01587 0,005

11 Rioaewe 37.580.0 365208 1050103 112 B802 03105 ¢ p.oer 02605

17 Eiat AL O TRIRELE SR 453 AL ANR TAT L A0PD_5 FARNE NET E
58 Reg: 1,076,178, 7T6.1

35 Resid: 25,635,784 864 5

55 Total: 20 678,068 663.4
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Looking at the Residuals from an

FEQ

Immediate Buyer’s Point of View I~ <

Actual |Predicted
Residuals

60 AWD $71,000 $83,38| -$12,38| These are Good Buys
70 AWD $75,000 $84,49 | -$9.491 = on the High End
RAV4 EV $49,800 $57,922 -$8,122

75 AWD $79,500 $85,686 -$6,186

60 RWD $66,000 $72,18I -$6,181 .

Spark EV $27,495 $33.476 -$5,98 | <—— This is a Good Buy
eé $35,000 $39,980 -$4.980 at the Low End
Focus Electric $39,995 $43,934 -$3.939

Bluecar $31,416 $34,743 -$3,327

70 RWD $70,000 $73,212 -$3212

85 AWD $84,900 $87,056 -$2,156

B-Class $41,450 $42,442 -$991

Zoe $33,490 $34,003 -$513

Fit EV $36,625 $36,628 -$3

Presented at the 14 December 2016 ICEAA SoCal Workshop
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Looking at the Residuals from a

MEE &

Manufacturer’s Immediate Point of View 1 ~uy<—=

Actual |Predicted

Residuals

100 Ludicrous $134,500 $117,259 $17.241

90 AWD Ludicrous $119,000 $110,886 $8,114

85 RWD Perf $93,400 $85,552 $7.848

90 AWD Perf $112,000 $104,920 $7,081

85 Ludicrous $115,000 $109,975 $5,025

85 RWD $79,900 $75,586 $4314

Soul E/V $33,700 $29,784 $3916 €<= THhis Maybe Ove rpriced
i3 $46,400 $42,799 $3,602

500e $31,800 $28,454 $3,346

E-Gulf $46,000 $42,861 $3,139

i-MiEV $33,891 $31,371 $2,520

ED $28,750 $26,440 $2310

85 AWD Perf $105,000 $103,301 $1,699

90 AWD $89,500 $88,170 $1,330

Leaf $37,288 $36,075 $1,213

E50 $37,589 $36,530 $1,059

75 RWD $74,500 $74,321 $179

Fit EV  Presented at the 14 De&nhé22016 ICEA 4368V orkshop -$3 www.iceaaonline.com/socal
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If a Product’s Cost Exceeds its Value, E E PN

Profits Cease, the Line Halts3 I~

Improved Economics: Prices vs. Costs

Ford Model T
_ Prices y= 0.214x+3.8738
R — R = 0,9765
$ [T
g 1 -“h'_"‘-'ﬂ—..-'--ﬁ_ .
E __—u'____\_‘..:
o ) B i ?L"T""":---.. .
—E CDS[S ) e — . _'-_--'_-_-“.' '_'r-;:.,_ —
y = -0.1194x + 3.6024 O s —
R!=0.733
J 1 J L T

log (eum. production, million)

Source: Based on Abernathy&\Ward, 1975

Ford Made Over 15 Million Model Ts
Presented at the 14 Dedehon 2AN ITEEASedat Wo®kars Fare In this Regaspd/?iceaaonline.com/socal
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Consider the Product Demand Curve E

Slope and the Kia Soul EV I~ <

2015 ElectricVehicle Market

Demand Frontier

——

Q

(&)

-: .

o ¢ SoulEV Demand Curve:

= 0.046
SoulEV O = —$-$-51-’390£?t-y _________ > _
$20,000
8,000
Quantity

The Soul EV Value Falls Just Over $1000 as Quantity Goes from 9.6K to 20K

Presented at the 14 December 2016 IWhétCiaé \]Lqréil)@en | ng to Costs? www.iceaaonline.com/socal
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Li-lon Battery Costs, A Major Cost M E E P

Component, Have Fallen Dramatically* 1 r~a<—=

Li-lon Battery Costs

$900
$800
$700

a500 [\
$500 \\
$400 \\ O

$300 Price = 819Li-lonYear?°-800
$200 Na R2 = 0.949
$100

$0
2010 2015 2020 2025

Li-ionYear 1 3 5 7 9 11 13 15 17

$/kWh

This Bodes Well for the Industry, as this Cost Curve is Much Steeper
than the Product Demand Curve, as Shown for the Kia Soul EV

A Detaildd AnaRysisbVO G IEEEXETiNe ko tors, Electronics, @rastiwdirtdairtess, Etc.
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Summary

* Markets Self-Organize to Form

* Value Response Surfaces
 Demand Curves
* 4D States

* Gaps Exist in Markets with Respect to
* Features
 Prices
 Immediate Aiming takes Place in the ShortTerm

« Ultimate Aiming Occurs in the Long Term

* 4D Analysis Reveals Immediate and Ultimate Aiming
Possibilities for
e Buyers
e Sellers
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