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Problem Statement

“In September 2015, the Environmental Protection Agency (EPA) found that many Volkswagen cars being
sold in America had a "defeat device" - or software - in diesel engines that could detect when they were
being tested, changing the performance accordingly to improve results.”




Overview of Volkswagen Company

* Headquartered in Wolfsburg, Germany

* Until January 2016, the largest manufacturer of cars in the world

*  Makers of some of the most iconic cars such as VW Beetle and Minibus.
* Owns brands such as

o Audi
o Bugatti S~ -

Porsche L'Q'@D “:\:qa‘ . W
3 Audl BENTLEY ‘

o Lamborghini

o Ducati
o Bentley @
SEAT Commnhl

Vehiclos



Scandal

* VW diesel cars had “defeat device”
software installed in them
o Could detect when cars were being
tested and accordingly improve e
emission results ool
* EPA discovered emission discrepancies . rosa EPA announces fnes bosbamiasddlrure
H gcahea(ed on ;f.’.ess.'c,,\sy.es. include “defeat device™
in Sept 2015 ers ol
O SOOK Ca rS in the US ) VW haults sale of certain diesel vehicles,
stock is down 15 points by Monday
o 11 Million cars worldwide ' | NYC o i s class acton
*  “Defeat Device” found in Porsche and e mpRas by e

: : s : s ' : s s t :
I I I I |

Audi models as well
* Stocks plummet



How Volkswagen’s defeat
device works
SWITCH’ S'OFTWARE

.

Software in the car’s electronic control module (ECM)
determines where the car is being driven (i.e. highway,
road, testing) by analysing a series of factors.

FACTORS ANALYSED
Position of Speed Duration of Barometric
steering engine operation pressure
L J

MODE OF THE VEHICLE?
Tk Fi

BEING TESTED NORMAL OPERATION
Mode switches to "dyno Mode switches to “road
calibration,” as software recognises calibration,” as software recognises
vehicle is taking emission test. vehicle is in normal operation.
RESULT RESULT
1 1
EPA compliant Effectiveness of emission control

emission levels produced. system reduced, inCreasing

Nitrogen oxide levels to 10 to 40
times above standards.

VOLKSWAGEN EMISSIONS SCANDAL - GROUP 3




Cost of Poor Quality

Cost of Poor Quality
I
*  Non Conformities Cost of Cost of
y 1 . . % e Lost opportunitie
o  Emission standards not met by diesel engines  RILEUI 0y TS
of sales revenue

o Nitrogen Oxide(NO) emissions 40 times
higher than the permissible limit

. Inefficient Processes

o  Lack of transparency and accountability Cost of Quality

o  Lack of proper quality checks |

*  Lost Opportunities

o Heavy costs incurred due to car recalls

o  Stock prices crashed l l

o  Brand value jeopardized




ltems of Concern from COPQ

Not met standards set by regulatory body

No quality assessments by 3rd party vendors MEANWHILE AT VW'S EMISSIONS
Lack of transparency in the organization TEST CENTER

Company chose to build “Defeat Device”

R

rather than tackle the emission problem - J

Huge losses for company and stakeholders THATS ANOT“ER Pnss v

Company needs a lot of time and budget to

manage the recalls and correcting the

emission problem



Root Cause Analysis - Fishbone Chart

Issues leading to Installation of Defeat Device

Technical Defects Process Defects
Catalytic conwerter
Sensors Weskness in processes
aind procedures
Fuel Injectors
Air Injection system Lack of tinne and budget
Ermgiine
Installaticn of
Drefeat Device
Distrust within the
Oreer pronmitsing amd wnder delfvery Ll P BT iy ]
Powwer streggle wwithin the
Ll ET s iy
Salles performance driven by fesr
ained invtinnidation Lack of transperancy
Business Issues Wiork Culture Issues



Root Cause of Technical Issues - Pareto Chart

Influence of Technical Issues on installation of Defeat Device

10 - - LW

Percentage
Percent

1000




Design of Experiment

*  Based on Pareto chart Controliable factors

5 . xl x? xp
o 43% cause of emission from Engine
o If Engine is corrected, emissions will reduce significantly l l e 1
* Further analyzing the Engine, the factors that affect emissions
Inputs Output
o Engine Type E— Process _—7
= 4 cylinder engine vs 6 cylinder engine
o  Weight T I ¢« oo 1
= Small car (1 Ton) vs Large car (3.5 Tonnes)
z, z, A

o Average Speeds
= City Traffic (30 MPH) vs Highway Traffic (60 MPH)

Uncontrollable factors

* The cars will undergo on-road emission testing to avoid discrepancies from in-house testing



Design of Experiments Cont...

+  Create a 23 experiment (3 Factors)

*  We consider 2 replicates for each run

Factor A Factor B Factor C
Engine Type |[Weight Avg Speed
Low Wi 1 Tonn 30 MPH
High Ve 3.5 Tonnes 60 MPH
Run Engine Type Weight Avg Speed|Emission-1|Emission-2
1 -1 1 1 8.77 9.36
2 -1 1 -1 5.49 8.19
3 1 1 1 9.5 8.97
4 1 -1 1 5.9 6.45
5 -1 -1 -1 3.06 3.7
6 -1 -1 1 5.06 5.69
7 1 1 -1 6.01 /.63
B 1 -1 -1 3.69 6.6




Steps for Analysis of Effects in a DOE

|. Calculate the effects

Il.  Calculate the Pareto chart

Ill.  Calculate the Standard Deviation of the experiment, S,

I\V.  Calculate the standard deviation of the Effects, S«

V. Determine the T-statistic

VI. Calculate the decision limits and determine the significant effects
VIl. Graph significant effects

VIIl. Model the significant effects



Step 1 - Calculate the effects

*  Effects of Individual factors R |EngineType (M) Weight(B) | AvgSpeed(C) | AB | AC | BC | ABC |Emission | Emission2| Average | Variance
] 1 1 1 1 1 1 1 1| 306 | 37 | 3 | 024
o Engine Type: 0.67875
Sl YP 2 1 1 1 1 1 1 1| 3 | 66 | sus | 42305
5 Weight: 2.97125 3 1 1 1 1 1 1 1| se | am | em | 36
4 1 1 1 1 1 1 1 | e | 8 | e | 1w
o Avg Speed: 1.91625 5 1 1 1 1 4 1 1 506 569 | 5375 | 019845
6 1 1 1 1 1 1 1 59 | e | a1 | ossws
* Effects of two level interactions 7 1 1 1 1 1 1 1 | 87 | 8% | 9065 | 017405
8 1 1 1 1 1 1 1| 95 | osw | oams | oass
o Engine and Weight: -0.60375 sunmissons | 22375 | 3196 n8 | wm | 58 | %85 | 265
sunbmisson- | 2466 | 20075 | nas | was | 26405 | 2 | nam
o Engine and Avg Speed: -0.19375 AgEmission+ | 684375 | 189 UGS | BNI5 | 6405 | 67065 | 66485
_ MgEmission- | 6165 | SOI875 | 55465 | GA0GDS | GAOLDS | 6305 | 636
o Weight and Avg Speed: 0.40375 Effect 06815 | 207125 | 19165 | G035 | 018375 | 0AONTS | 08875
Regresson Coeff | 0330375 | 1485625 | 0958125 | 0300875 | 0096875 | 001875 | 0.144375

* Effects of three level interaction

o Engine, Weight and Avg Speed: 0.28875



Step 2 - Calculate the Pareto Chart

Pareto Chart of Factors

T 100
ﬁ_
- 8D
5_
=
E - 60 =
B 3_ - 4“ E
2_
20
"|_
- ~ D
Factors
w* <« & &
Effect 0,604 0404 0.289 0.194
Percent 8.6 Sl 4.1 2.T
Cum % a87.4 93.2 a7.3 100.0




Step 3 - Calculate the Standard Deviation - S,

Run Engine Type (A)| Weight (8) | AvgSpeed(C) |  AB AC B ABC | Emission-1 | Emission-2| Average | Variance
* Average variance of the Base 8 Runs 1 1 1 1 1 1 1 1 306 37 38 | 02068
2 1 1 1 1 1 1 1| 36 | 66 | 515 | 423405
2 0.21+4.23+4+3.65+1.31+0.19+0.15+0.17+0.14 3 q 1 Jq Jq 1 4 1 549 819 .80 1,645
o SE= =1.26
8 [ 1 1 1 1 1 1 16 | 18 | 6R | 1m
5 1 1 1 1 1 1 1| 506 | 569 | 535 | 01988
*  Degree of Freedom for design B 1 1 1 1| 1 | 4 | 4 | 58 | 68 | 615 | ons
7 1 1 1 1 1 ! 1|8 | 9% | 90 | oS
o dgp = (# of runs)  (#of replicates — 1) i 1 1 1 U1 |t |1 | s | aw | e | o
SumEmission+ | 27375 | 31 1985 UL | B | 2685 | 2655
=8%x(2—-1)=8 SumEmission- | 2466 | 2005 | 218 D05 | WAL | BA | BM
AvgEmision+ | 688375 | 799 T4 | 62005 | 6ATS | 670625 | 6648TS
- Calculate S2 MvgEmisson- | 665 | SOI8T5 | 55465 | 6A0G2S | 660125 | 63025 | 636
Effct 07815 | 297125 | 181625 | 060375 | 09375 | 040375 | 028875
o S2=S2Z=126 Regression Coeff | 0330375 | 1485625 | 0958125 | 0301875 | 0096875 | 001875 | 0.144375

o S,=v125=112



Step 4 - Calculate the Standard Deviation of the Effects

Run Engine Type (A)| Weight (8) | AvgSpeed(C) |  AB AC B ABC | Emission-1 | Emission-2| Average | Variance
1 1 -1 -1 1 1 1 1 306 i7 338 0.2048
1 1 -1 -1 -1 -1 1 1 369 b6 5.145 | 423405
4 3 1 1 -1 -1 1 - 1 549 8.19 6.84 3645
° — — 4 1 1 -1 1 -1 P 1 6.01 163 6.82 1310
Sef f Se ) N 5 1 4 1 1 -1 P 1 5.06 569 5375 | 0.19845
b 1 4 1 -1 1 P B! 59 645 6175 | 015125
] D 1 1 -1 -1 1 b 8n 9.36 9065 | 0.17405
§ 1 1 1 1 1 1 1 95 897 9.35 | 0.14045
Sum Emission + 11375 3196 29.85 181 563 | 2685 | 265%
4 Sum Emission - 24.66 0075 0185 025 | 6405 | BA 544
e1.12 * |- Mgmssion+ | 6815 | 799 | 74 | 62005 | 64075 [ 670625 | 66l
Avg Emission - 6.165 5.01875 554625 6.80625 | 660125 | 6305 636
Effect 067875 | 297125 191625 060375 | 019375 | 040375 | 0.28875
Regression Coeff | 0339375 | 1485625 | 0958125 | -0.301875 | -D.096875 | 0.201875 | 0144375

°1.12 % 0.707 = 0.792



Step 5 - Determine the T-Statistic

dijp| 040 025 0.10 0.05 0.025 0.01 0005 | 00005
1 | 0324920 | 1.000000 | 3077684 | 6313752 | 1270620 | 3182052 | 6365674 | 636.6192

2 | 0288675 | 0816497 | 1885618 | 2919986 | 430265 | 6.96456 | 9.92484 | 31.5991

3 [ 0276671 | 0764892 | 1637744 | 2353363 | 318245 | 454070 | 584081 | 12.9240

* a=0.05 4 | 0270722 | 0740897 | 1533206 | 2131847 | 277645 | 374695 | 460403 | 86103
5 | 0267181 | 0726687 | 1475884 | 2015048 | 257058 | 338493 | 403214 | 68688

6 | 0264835 | 0717558 | 1.439756 | 1.943180 | 244691 | 314267 | 370743 | 59588

e df =8 7 | 0263167 | 0711142 | 1414924 | 1.894579 | 236462 | 299795 | 349348 | 54079
) 8 | 0261921 | 0706387 | 1.396815 |(1.859548) 230600 | 289646 | 335539 | 50413

9 | 0260955 | 0702722 | 1383029 | 1833113 | 226216 | 282144 | 324984 | 4.7808

Sy BSE 1 gcg 10 | 0260185 | 0699812 | 1.372184 | 1812461 | 222814 | 276377 | 316927 | 45869
: 11 | 0259556 | 0.697445 | 1.383430 | 1.795885 | 220099 | 271808 | 3.10581 | 44370

12 | 0259033 | 0695483 | 1.356217 | 1.782288 | 217881 | 268100 | 3.05454 | 43178

13 | 0258591 | 0693829 | 1.350171 | 1770833 | 216037 | 265031 | 301228 | 42208

14 | 0258213 | 0692417 | 1.345030 | 1761310 | 214479 | 262449 | 297684 | 4.1405

15 | 0257885 | 0691197 | 1.340806 | 1.753050 | 213145 | 260268 | 2946m1 | 40728

16 | 0257599 | 0690132 | 1336757 | 1745884 | 211991 | 258349 | 292078 | 4.0150

17 | 0257347 | 0689195 | 1.333379 | 1.739607 | 210882 | 256693 | 289823 | 39651




Step 6 - Calculate decision limits and significant effects

Run Engine Type (A)| Weight (8] | AvgSpeed(C) | AB AC B ABC | Emission-1 | Emission-2 | Average | Variance

Decision Limit = +t x Spp; = +1.859 % 0.792 = +1.4723 1 T
1 1 1 -1 -1 -1 1 1 369 6.6 5.145 | 423405

3 1 1 -1 -1 1 1 1 549 8.19 6.84 3645

Not Significant 4 1 1 1 t ] 1 | 1 | 4 | en | g | s | um

5 1 4 1 1 -1 1 1 506 569 5375 | 019845

b 1 1 1 -1 1 1 P! 59 645 6175 | 015125

1 1 1 1 -1 -1 1 P! 8.77 9.36 9065 | 0.17405

' 8 1 1 1 1 1 1 1 95 897 9235 | 014045

Sum Emission - 2466 0075 018 725 | %405 | B2 | KM
AvgEmission+ | 684375 19 14605 62025 | 64075 | 670625 | 664875
Avg Emission - 5,165 501875 5.34625 680625 | 660125 | 63025 | 636

‘ Bt | OGS | 2975 | L9125 | Q60875 | 09875 | 040375 | 028075
Significant @ 1 } Regresion oeff | 0339975 | 1485625 | 0988125 | 0301875 | 0036875 | 0200875 | 0144375

-1.4723 1.4723

\ ) Sum Emigsion + 11375 1% ) UBL | BE | 1805 | 26585

|Factor Engine Type (A} |Weight (B] |Awvg Speed [C) AB AC BC ABC
Significance No Yes Yes No No No No




Step 7 - Graph significant effects

Weight

Avg Speed

g
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5
o 1]
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Low High ' Low High




Step 8 - Model the significant effects

Weight Average Speed

Y = Y+E(B)*B= Y = Y+E(C)*C=
6.504+ 2.97125/2 B = 6.504+ 1.91625/2 *CE
6.504 + 1.486B 6.504 4+ 0.958C



Minitab for DOE

Analysis of Variance

Source DF
Model 7
Linear 7
Engine Type (&) 1
Mileage (B) 1
Lvg Speed (C) 1

LB 1

BC 1

AC 1
RRC 1
Error g
Total 15

ndj S5
54.4379
54,4379
1.8428
35.3133
14.6881
1.4581
0.6521
0.1502
0.3335
10.0602
64,4982

Ldj M5
7.7768
7.7788
1.8428

35.3133

14.8881
1.4581
0.6521
0.1502
0.3335
1.2575

F-Value

f.
[
1.
28.
11.
1.
0.52
0.
0.27

1z
1s
47
08
68
16

12

P-Value
0.010
0.010
0.261
0.001
0.009
0.313
0.432
0.73%
0.620

Begression Equation in Uncoded Units

Coded Coefficients

Term Effect
Constant

Engine Type (&) 0.6879
Mileage (B) 2.971
Lvg Speed (C) 1.91&6
LB -0.604
BC 0.404
e -0.194
ARBC 0.289

Coef
f.504
0.339
1.4288
0.4858

-0.302
n.202
-0.097
0.144

SE Coef T-WValue

0.280
0.280
0.280
0.280
0.280
0.280
0.280
0.280

£3.20
1.21
5.30
3.42
-1.08
0.72
-0.35
0.51

Response = 6.304 + 0.339 Engine Type (&) + 1.486 Mileage (B) + 0.958 Avg Speed (C) - 0.302 AB
+ 0.202 BC - 0.097 &C + 0.144 ZBC

P-Value
0.00a0
0.261
0.001
0.00%9
0.313
0.492
0.739
0.620

1.00
1.00
1.400
1.00
1.00
1.00
1.00




Plots obtained from Minitab

Normal Plot of the Standardized Effects Pareto Chart of the Standardized Effects
(response is Response, o = 0.05) (response is Response, a = 0.05)
Effect Type L 2 .3|Dﬁ
& Mot Significant Factor Mame
B Significant B A Engine Type [A)
me Factor Mame 8 Mileage (5]
A Engine Type [A) C E :;\g Speed (C)
mc B Mileage (B} E BC
€ AugSpeed () A F AC
E D AB G ABC
o E BC D
] F AC
bt G ABC
E
G
F
3 2 1 o0 1 2 3 4 5 & o 1 2 3 4 5 8
Standardized Effect Standardized Effect



Conclusion

- Factors that have significant effect on Engine are -
- Weight
- Avg Speed
- VW should reduce weight of the car by using light and strong materials
- Improvements in emission equipment such as Exhaust pipe and catalytic converter to counter
emissions during high speed




References

http://www.theguardian.com/business/2015/sep/26/volkswagen-scandal-emissions-tests-john-german-research

http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjiw3m6.html

http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10

http://www.roadandtrack.com/car-culture/a27197/bob-lutz-vw-diesel-fiasco/

https://www.linkedin.com/pulse/volkswagens-fatal-flaw-its-corporate-structure-keith-ferrazzi

http://www.volkswagen-karriere.de/en/what we do/corporate divisions.html|

http://www.motorauthority.com/news/1101356 investigation-sheds-light-on-causes-for-vw-emissions-cheating-scandal

http://fortune.com/2015/10/13/biggest-culprit-in-volkswagen-emissions-scandal/

http://www.bbc.com/news/business-34324772)

http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/

http://www.npr.org/sections/thetwo-way/2016/01/11/462682378/we-didnt-lie-volkswagen-ceo-says-of-emissions-scandal

http://www.carmagazine.co.uk/car-news/industry-news/volkswagen/volkswagens-emissions-cheat-software-scandal-an-explainer/

http://www.telegraph.co.uk/finance/newsbysector/industry/engineering/12043637/Misconduct-at-heart-of-VWs-dieselgate-scandal-says-chairman.html



http://www.theguardian.com/business/2015/sep/26/volkswagen-scandal-emissions-tests-john-german-research
http://www.theguardian.com/business/2015/sep/26/volkswagen-scandal-emissions-tests-john-german-research
http://www.theguardian.com/business/2015/sep/26/volkswagen-scandal-emissions-tests-john-german-research
http://www.theguardian.com/business/2015/sep/26/volkswagen-scandal-emissions-tests-john-german-research
http://www.theguardian.com/business/2015/sep/26/volkswagen-scandal-emissions-tests-john-german-research
http://www.theguardian.com/business/2015/sep/26/volkswagen-scandal-emissions-tests-john-german-research
http://www.theguardian.com/business/2015/sep/26/volkswagen-scandal-emissions-tests-john-german-research
http://www.theguardian.com/business/2015/sep/26/volkswagen-scandal-emissions-tests-john-german-research
http://www.theguardian.com/business/2015/sep/26/volkswagen-scandal-emissions-tests-john-german-research
http://www.theguardian.com/business/2015/sep/26/volkswagen-scandal-emissions-tests-john-german-research
http://www.theguardian.com/business/2015/sep/26/volkswagen-scandal-emissions-tests-john-german-research
http://www.theguardian.com/business/2015/sep/26/volkswagen-scandal-emissions-tests-john-german-research
http://www.theguardian.com/business/2015/sep/26/volkswagen-scandal-emissions-tests-john-german-research
http://www.theguardian.com/business/2015/sep/26/volkswagen-scandal-emissions-tests-john-german-research
http://www.theguardian.com/business/2015/sep/26/volkswagen-scandal-emissions-tests-john-german-research
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.smh.com.au/business/world-business/volkswagen-scandal-vw-board-warned-about-emissions-test-cheating-in-2011--reports-20150927-gjw3m6.html
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.businessinsider.com/this-is-the-real-cause-of-the-vw-cheating-scandal-2015-10
http://www.roadandtrack.com/car-culture/a27197/bob-lutz-vw-diesel-fiasco/
http://www.roadandtrack.com/car-culture/a27197/bob-lutz-vw-diesel-fiasco/
http://www.roadandtrack.com/car-culture/a27197/bob-lutz-vw-diesel-fiasco/
http://www.roadandtrack.com/car-culture/a27197/bob-lutz-vw-diesel-fiasco/
http://www.roadandtrack.com/car-culture/a27197/bob-lutz-vw-diesel-fiasco/
http://www.roadandtrack.com/car-culture/a27197/bob-lutz-vw-diesel-fiasco/
http://www.roadandtrack.com/car-culture/a27197/bob-lutz-vw-diesel-fiasco/
http://www.roadandtrack.com/car-culture/a27197/bob-lutz-vw-diesel-fiasco/
http://www.roadandtrack.com/car-culture/a27197/bob-lutz-vw-diesel-fiasco/
http://www.roadandtrack.com/car-culture/a27197/bob-lutz-vw-diesel-fiasco/
http://www.roadandtrack.com/car-culture/a27197/bob-lutz-vw-diesel-fiasco/
https://www.linkedin.com/pulse/volkswagens-fatal-flaw-its-corporate-structure-keith-ferrazzi
https://www.linkedin.com/pulse/volkswagens-fatal-flaw-its-corporate-structure-keith-ferrazzi
https://www.linkedin.com/pulse/volkswagens-fatal-flaw-its-corporate-structure-keith-ferrazzi
https://www.linkedin.com/pulse/volkswagens-fatal-flaw-its-corporate-structure-keith-ferrazzi
https://www.linkedin.com/pulse/volkswagens-fatal-flaw-its-corporate-structure-keith-ferrazzi
https://www.linkedin.com/pulse/volkswagens-fatal-flaw-its-corporate-structure-keith-ferrazzi
https://www.linkedin.com/pulse/volkswagens-fatal-flaw-its-corporate-structure-keith-ferrazzi
https://www.linkedin.com/pulse/volkswagens-fatal-flaw-its-corporate-structure-keith-ferrazzi
https://www.linkedin.com/pulse/volkswagens-fatal-flaw-its-corporate-structure-keith-ferrazzi
https://www.linkedin.com/pulse/volkswagens-fatal-flaw-its-corporate-structure-keith-ferrazzi
https://www.linkedin.com/pulse/volkswagens-fatal-flaw-its-corporate-structure-keith-ferrazzi
https://www.linkedin.com/pulse/volkswagens-fatal-flaw-its-corporate-structure-keith-ferrazzi
https://www.linkedin.com/pulse/volkswagens-fatal-flaw-its-corporate-structure-keith-ferrazzi
https://www.linkedin.com/pulse/volkswagens-fatal-flaw-its-corporate-structure-keith-ferrazzi
https://www.linkedin.com/pulse/volkswagens-fatal-flaw-its-corporate-structure-keith-ferrazzi
http://www.volkswagen-karriere.de/en/what_we_do/corporate_divisions.html
http://www.volkswagen-karriere.de/en/what_we_do/corporate_divisions.html
http://www.volkswagen-karriere.de/en/what_we_do/corporate_divisions.html
http://www.motorauthority.com/news/1101356_investigation-sheds-light-on-causes-for-vw-emissions-cheating-scandal
http://www.motorauthority.com/news/1101356_investigation-sheds-light-on-causes-for-vw-emissions-cheating-scandal
http://www.motorauthority.com/news/1101356_investigation-sheds-light-on-causes-for-vw-emissions-cheating-scandal
http://www.motorauthority.com/news/1101356_investigation-sheds-light-on-causes-for-vw-emissions-cheating-scandal
http://www.motorauthority.com/news/1101356_investigation-sheds-light-on-causes-for-vw-emissions-cheating-scandal
http://www.motorauthority.com/news/1101356_investigation-sheds-light-on-causes-for-vw-emissions-cheating-scandal
http://www.motorauthority.com/news/1101356_investigation-sheds-light-on-causes-for-vw-emissions-cheating-scandal
http://www.motorauthority.com/news/1101356_investigation-sheds-light-on-causes-for-vw-emissions-cheating-scandal
http://www.motorauthority.com/news/1101356_investigation-sheds-light-on-causes-for-vw-emissions-cheating-scandal
http://www.motorauthority.com/news/1101356_investigation-sheds-light-on-causes-for-vw-emissions-cheating-scandal
http://www.motorauthority.com/news/1101356_investigation-sheds-light-on-causes-for-vw-emissions-cheating-scandal
http://www.motorauthority.com/news/1101356_investigation-sheds-light-on-causes-for-vw-emissions-cheating-scandal
http://www.motorauthority.com/news/1101356_investigation-sheds-light-on-causes-for-vw-emissions-cheating-scandal
http://www.motorauthority.com/news/1101356_investigation-sheds-light-on-causes-for-vw-emissions-cheating-scandal
http://www.motorauthority.com/news/1101356_investigation-sheds-light-on-causes-for-vw-emissions-cheating-scandal
http://www.motorauthority.com/news/1101356_investigation-sheds-light-on-causes-for-vw-emissions-cheating-scandal
http://www.motorauthority.com/news/1101356_investigation-sheds-light-on-causes-for-vw-emissions-cheating-scandal
http://www.motorauthority.com/news/1101356_investigation-sheds-light-on-causes-for-vw-emissions-cheating-scandal
http://www.motorauthority.com/news/1101356_investigation-sheds-light-on-causes-for-vw-emissions-cheating-scandal
http://fortune.com/2015/10/13/biggest-culprit-in-volkswagen-emissions-scandal/
http://fortune.com/2015/10/13/biggest-culprit-in-volkswagen-emissions-scandal/
http://fortune.com/2015/10/13/biggest-culprit-in-volkswagen-emissions-scandal/
http://fortune.com/2015/10/13/biggest-culprit-in-volkswagen-emissions-scandal/
http://fortune.com/2015/10/13/biggest-culprit-in-volkswagen-emissions-scandal/
http://fortune.com/2015/10/13/biggest-culprit-in-volkswagen-emissions-scandal/
http://fortune.com/2015/10/13/biggest-culprit-in-volkswagen-emissions-scandal/
http://fortune.com/2015/10/13/biggest-culprit-in-volkswagen-emissions-scandal/
http://fortune.com/2015/10/13/biggest-culprit-in-volkswagen-emissions-scandal/
http://fortune.com/2015/10/13/biggest-culprit-in-volkswagen-emissions-scandal/
http://fortune.com/2015/10/13/biggest-culprit-in-volkswagen-emissions-scandal/
http://www.bbc.com/news/business-34324772
http://www.bbc.com/news/business-34324772
http://www.bbc.com/news/business-34324772
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://blog.caranddriver.com/vw-ceo-characterizes-diesel-scandal-as-a-technical-problem-says-company-didnt-lie/
http://www.npr.org/sections/thetwo-way/2016/01/11/462682378/we-didnt-lie-volkswagen-ceo-says-of-emissions-scandal
http://www.npr.org/sections/thetwo-way/2016/01/11/462682378/we-didnt-lie-volkswagen-ceo-says-of-emissions-scandal
http://www.npr.org/sections/thetwo-way/2016/01/11/462682378/we-didnt-lie-volkswagen-ceo-says-of-emissions-scandal
http://www.npr.org/sections/thetwo-way/2016/01/11/462682378/we-didnt-lie-volkswagen-ceo-says-of-emissions-scandal
http://www.npr.org/sections/thetwo-way/2016/01/11/462682378/we-didnt-lie-volkswagen-ceo-says-of-emissions-scandal
http://www.npr.org/sections/thetwo-way/2016/01/11/462682378/we-didnt-lie-volkswagen-ceo-says-of-emissions-scandal
http://www.npr.org/sections/thetwo-way/2016/01/11/462682378/we-didnt-lie-volkswagen-ceo-says-of-emissions-scandal
http://www.npr.org/sections/thetwo-way/2016/01/11/462682378/we-didnt-lie-volkswagen-ceo-says-of-emissions-scandal
http://www.npr.org/sections/thetwo-way/2016/01/11/462682378/we-didnt-lie-volkswagen-ceo-says-of-emissions-scandal
http://www.npr.org/sections/thetwo-way/2016/01/11/462682378/we-didnt-lie-volkswagen-ceo-says-of-emissions-scandal
http://www.npr.org/sections/thetwo-way/2016/01/11/462682378/we-didnt-lie-volkswagen-ceo-says-of-emissions-scandal
http://www.npr.org/sections/thetwo-way/2016/01/11/462682378/we-didnt-lie-volkswagen-ceo-says-of-emissions-scandal
http://www.npr.org/sections/thetwo-way/2016/01/11/462682378/we-didnt-lie-volkswagen-ceo-says-of-emissions-scandal
http://www.npr.org/sections/thetwo-way/2016/01/11/462682378/we-didnt-lie-volkswagen-ceo-says-of-emissions-scandal
http://www.npr.org/sections/thetwo-way/2016/01/11/462682378/we-didnt-lie-volkswagen-ceo-says-of-emissions-scandal
http://www.npr.org/sections/thetwo-way/2016/01/11/462682378/we-didnt-lie-volkswagen-ceo-says-of-emissions-scandal
http://www.npr.org/sections/thetwo-way/2016/01/11/462682378/we-didnt-lie-volkswagen-ceo-says-of-emissions-scandal
http://www.npr.org/sections/thetwo-way/2016/01/11/462682378/we-didnt-lie-volkswagen-ceo-says-of-emissions-scandal
http://www.npr.org/sections/thetwo-way/2016/01/11/462682378/we-didnt-lie-volkswagen-ceo-says-of-emissions-scandal
http://www.carmagazine.co.uk/car-news/industry-news/volkswagen/volkswagens-emissions-cheat-software-scandal-an-explainer/
http://www.carmagazine.co.uk/car-news/industry-news/volkswagen/volkswagens-emissions-cheat-software-scandal-an-explainer/
http://www.carmagazine.co.uk/car-news/industry-news/volkswagen/volkswagens-emissions-cheat-software-scandal-an-explainer/
http://www.carmagazine.co.uk/car-news/industry-news/volkswagen/volkswagens-emissions-cheat-software-scandal-an-explainer/
http://www.carmagazine.co.uk/car-news/industry-news/volkswagen/volkswagens-emissions-cheat-software-scandal-an-explainer/
http://www.carmagazine.co.uk/car-news/industry-news/volkswagen/volkswagens-emissions-cheat-software-scandal-an-explainer/
http://www.carmagazine.co.uk/car-news/industry-news/volkswagen/volkswagens-emissions-cheat-software-scandal-an-explainer/
http://www.carmagazine.co.uk/car-news/industry-news/volkswagen/volkswagens-emissions-cheat-software-scandal-an-explainer/
http://www.carmagazine.co.uk/car-news/industry-news/volkswagen/volkswagens-emissions-cheat-software-scandal-an-explainer/
http://www.carmagazine.co.uk/car-news/industry-news/volkswagen/volkswagens-emissions-cheat-software-scandal-an-explainer/
http://www.carmagazine.co.uk/car-news/industry-news/volkswagen/volkswagens-emissions-cheat-software-scandal-an-explainer/
http://www.carmagazine.co.uk/car-news/industry-news/volkswagen/volkswagens-emissions-cheat-software-scandal-an-explainer/
http://www.carmagazine.co.uk/car-news/industry-news/volkswagen/volkswagens-emissions-cheat-software-scandal-an-explainer/
http://www.carmagazine.co.uk/car-news/industry-news/volkswagen/volkswagens-emissions-cheat-software-scandal-an-explainer/
http://www.carmagazine.co.uk/car-news/industry-news/volkswagen/volkswagens-emissions-cheat-software-scandal-an-explainer/
http://www.carmagazine.co.uk/car-news/industry-news/volkswagen/volkswagens-emissions-cheat-software-scandal-an-explainer/
http://www.carmagazine.co.uk/car-news/industry-news/volkswagen/volkswagens-emissions-cheat-software-scandal-an-explainer/

Questions?




