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2009 Lexus ES 350
crashed August 28, 2009

Source: NHTSA, Office of Defects Investigation



Toyota announces first recall
November 25, 2009

NHTSA 12-09 Contact: Karen Aldana
Wednesday, November 25, 2009 Telephone: (202) 366-9550

Toyota Announces Fix for Accelerator Pedal Entrapment Problem

The National Highway Traffic Safety Administration today announced that Toyota has identified a vehicle-
based remedy to fix a sudden acceleration safety issue involving floor mats trapping accelerator pedals in
various Toyota and Lexus models. Toyota announced the recall of these vehicles in early October and said it

would soon develop a vehicle-based remedy to reduce the risk of a crash due to accelerator pedal
entrapment.

The models involved in the recall are: 2007 to 2010 MY Camry, 2005 to 2010 MY Avalon, 2004 to 2009 MY
Prius, 2005-2010 MY Tacoma, 2007-2010 MY Tundra, 2007-2010 MY ES 350, 2006-2010 MY IS 250, and
2006 to 2010 MY IS 350.
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Theory:

The throttle or electronic control system
malfunctions in the recalled Toyota vehicles
(NHTSA CAMPAIGN ID Number:
09V388000).
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Null Hypothesis I.

There i1s no indication in consumer safety
complaint data of a throttle or electronic
control system malfunction in the recalled
Toyota models (NHTSA CAMPAIGN ID
Number: 09V388000).
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Null Hypothesis |l

There is no indication in consumer safety

complaint data of a throttle or electronic

control system malfunction in the related,
unrecalled Toyota models.
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Data tested:

Consumer Safety Complaints to
NHTSA for 3 Toyota Models,
Before the Saylor Family Crash

Source

. NHTSA, Office of Defects Investigation,

Accessed August 24, 2009
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Makes and models studied -
Toyota Camry
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With and without ETCS-|

Photo source: Safercar.gov



Makes and models studied -
Lexus ES 300 Series

With and without ETCS-|

QCs

CORP Photo source: Safercar.gov



Makes and models studied -
Toyota Tacoma
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With and without ETCS-|
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NHTSA's Consumer Safety Complaint database -
the raw materials involving unintended acceleration

April 10, 2003

Toyota Motor Sales-USA
Attn: Ed Ohlin, Corporete Mannger

Toledo, OH 43699 VIA CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Molle Toyota, Ing.

601 W. 103™ Strwet

Kunsas City, MO 64114

Re: 2003 Toyota Canuy XLE
T — e —

Just west of the Woods Chapel Road exit an 1-70, and es I was driving in the
outside leme at about 60 m.ph. in weakday rash hour (5:50 p.m.) tmffic on clsar and dry
pavement, a groen late-made] SUV in the center lane that wes spproximetely 4 car length
ahead of me started to pull over into the lanc I waas driving in. I braked and swerved to
the right to avoid a collision. As I braked and swerved to the right, the Camry suddenly
ond unexpertodly accelerated. A a conssquence, my swerve to the right was fier more
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NHTSA's Consumer Safety Complaint database -
the raw materials involving unintended acceleration
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November 19, 2003
Kathleen C. DaMeter, Director
Office of Defects Investigation
National Highway Traffic Safety Administration
400 Seventh Street, S.W., Room 5326
Washington, D.C. 20590

Dear Ms DaMeter:

I'am writing to you about & puzzling experience I have had with the National Highway Traffic
Safety Administration.

In July I reported to the NHTSA-ODI a very serious problem I had experienced with my 2002
Toyota Camry. My complaint (ODI# 10023329) appears on the NHTSA-ODI website alang with
quite & few other very similar complaints, all indexed under the “Vehicle Speed Control-*
headings, Ry .

T — E——

Source: NHTSA, Office of Defects Investigation,

ODI Number 10023329



NHTSA's Consumer Safety Complaint database -
the raw materials involving unintended acceleration
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NHTSA's Consumer Safety Complaint database -
the raw materials involving unintended acceleration

T vouCLE mmzcm SUDDEN ACCELERATION WHEN THE GEAR WAS SHIFTED FROM PARK TO DRIVE, AND COLLIDED WITH SEVEN
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NHTSA's Consumer Safety Complaint database -
the raw materials involving unintended acceleration
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NHTSA's Consumer Safety Complaint database -
the raw materials involving unintended acceleration

Make : TOYOTA Model : CAMRY
Manufacturer : TOYOTA MOTOR NORTH AMERICA, INC.
Crash : No Fire : No
ODI ID Number : 10008754

Date of Failure: January 14, 2003

VIN : 4T1BE32K22U...

Component: VEHICLE SPEED CONTROL

Summary:

Year : 2002

Number of Injuries: 0
Number of Deaths: 0
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THE CONSUMER EXPERIENCED SUDDEN ACCELERATION WITH THIS VEHICLE AND A NEWLY

PURCHASED 2003 CAMRY. *JB SCC THE CONSUMER STATED THAT HE APPLIED THE BRAKES AND
THE VEHICLE CONTINUED TO TRAVEL FORWARD. THE CONSUMER CUT OFF THE IGNITION AND THE

VEHICLE FINALLY CAME TO ASTOP. *TC
e

Source: NHTSA, Office of Defects Investigation
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Example of a consumer safety complaint with a
Vehicle ldentification Number
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Make : TOYOTA Model : HIGHLANDER
Manufacturer : TOYOTA MOTOR CORPORATION
Crash : No Fire : No

ODI ID Number : 10293809
Date of Failure: June 1, 2009

VIN : JTEESA2AX92... e

Component: POWER TRAIN

Year : 2009

Number of Injuries: 0
Number of Deaths: 0

R

Source: NHTSA, Office of Defects Investigation



Toyota’'s VIN decoding system for 2009

TOYOTA HIGHLANDER
TOYOTA HIGHLA ybrid

VEHICLE 1D NUMBER CODING S
T —

Section 1: Manufacturer, Make and Type

Code Manufacturer Make Type
Ist - 3rd
bt . Multipurpose
Digits JTE Toyota Motor Corporation Toyota Passenger Vehicle
Section 2: i escription tion
Code Description

D 5 Door Wagon Two-Wheel Drive

4th Digit Body Type
E 5 Door Wagon Four-Wheel Drive
S 2GR-FE

S5th Digit Engine Type w IMZ-FE+1IM, 2FM
A 1AR-FE

T — ——
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Vehicle ldentification Number decoded
by VINDICATOR (Highway Loss Data Institute)

KG (
5/55R19 TIRES.
/ MS. ‘AT 210KPA™ (30PSI) COLD.
R, ,’33‘57,(0’ %3505’?1_’8)8 o PAE saR19”  TIRES.
THIS, VEHICLE gox.égp’MsR%s‘SALfTA,%AE’.‘SQBL‘E"FE&R%ELBOTOR
VEHICLE SAFETY AND THEFT PREVENTION STANDARDS IN EFFECT ON
DA STN:‘ MAA%ACTURF SHOWN ABOV
/

Nl lIllIIIIlIIllIIIlIIlIIII

i OTeoiSE LS SRAGKA

2009 Toyota Highlander
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Vehicle ldentification Number decoded
for the 2009 Toyota Highlander

MFD. BY: TOYOTA MOTOR CORPORATI ON

GVIR :2720KG_ (6000LB) TIRES.
GAWR:FRT. 1340KG (2955LB) WITH P245/55R(1388|) COLD.

/ MS. ‘AT 210KPA (3
m. S5 Gl Wi gBds) IR
THIS VEHICLE COM-'ORMS TO ALL APPL | CABLE FEDERAL M
VEHICLE SAFETY AND THEFT PREVENTION STANDARDS IN EFFECT ON
E OF MANUFACTURF SHOWN ABOV
JTE -S4 2A497

WillTee lIllII"lllllllIlll |||||

GSU4S. -
-OIB/UISIF MADE INB%%N

Toyota engine family: 2GR-FE

QCs

CORP Source: NHTSA, Office of Defects Investigation
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Classification of the Toyota engine family

QCs

D E
Eng ETSC
1GR-FE Yes
2CR-FE

by ETCS-i for the 2009 Highlander

Highlander HV  3MZ-FE Yes

CORP

——

With and without ETCS-|

Source: Safety Research & Strategies, Inc.



Examples of consumer safety complaints
2006 Camry

Make : TOYOTA Model : CAMRY Year : 2006
Manufacturer : TOYOTAMOTOR CORPORATION

Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10280231 Number of Deaths: 0
Date of Failure: October 27, 2009

VIN : 4T1BE32KX6U...
Component: SEAT BELTS

Document Search
) Check to Request Research. Submit below. Get Summary
Make : TOYOTA Model : CAMRY Year : 2006

Manufacturer : TOYOTA MOTOR CORPORATION

Crash : Yes Fire : No Number of Injuries: 0
ODI ID Number : 10290122 Number of Deaths: 0
Date of Failure: December 6, 2006

VIN : 4T1BE32K16U...
Component: VEHICLE SPEED CONTROL

Document Search
) Check to Request Research. Submit below. Get Summary
Make : TOYOTA Model : CAMRY Year : 2006

Manufacturer : TOYOTA MOTOR CORPORATION

Crash : No Fire : No Number of Injuries: 0
ODI ID Number : 10290106 Number of Deaths: 0
Date of Failure: October 28, 2009

VIN : 4T1BE30K86U...

Component: AIR BAGS:FRONTAL

QCs
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Source: NHTSA, Office of Defects Investigation
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Examples of consumer safety complaints
2006 Camry
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Make : TOYOTA Model : CAMRY
Manufacturer : TOYOTA MOTOR CORPORATION

Crash : No Fire : No
ODI ID Number : 10280231
Date of Failure: October 27, 2009

VIN : 4T1BE32KX6U...
Component: SEAT BELTS

Document Search

) Check to Request Research. Submit below.

Make : TOYOTA Model : CAMRY
Manufacturer : TOYOTA MOTOR CORPORATION

Crash : Yes Fire : No
ODI ID Number : 10280122
Date of Failure: December 6, 2006

VIN : 4T1BE32K16U...

Component: VEHICLE SPEED CONTROL _
Document Search

L) Checkto Request Research. Submit below.

Make : TOYOTA Model : CAMRY
Manufacturer : TOYOTA MOTOR CORPORATION

Crash : No Fire : No

ODI ID Number : 10290106

Date of Failure: October 28, 2009

VIN : 4T1BE30K86U...

Component: AIR BAGS:FRONTAL

Year : 2006

Number of Injuries: 0
Number of Deaths: 0

Get Summary

Year : 2006

Number of Injuries: 0
Number of Deaths: 0

Get Summary

Year : 2006

Number of Injuries: 0
Number of Deaths: 0

T —
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Methodology:

Compare the percentage of
consumer safety complaints related
to vehicle speed control in 3 groups

for each model in the study
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Comparison groups:

1) Unrecalled vehicles without
Electronic Throttle Control (ETCS-)

2) Unrecalled vehicles with ETCS-i

3) Recalled vehicles with ETCS-i

25



Toyota Camry: Percentage of Complaints Related to
Speed Control, Model Years 1999-2005, 2007

%
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Not Recalled,
Without ETCS-i

Source: NHTSA, Office of Defects Investigation,
Consumer Safety Complaints through August 24, 2009
Compiled by Quality Control Systems Corp., January 26, 2010

* Note that data for model years 2006, 2008, and 2009 are missing

due to inadequate documentation of the engine codes.
26



Toyota Camry: Percentage of Complaints Related to
Speed Control, Model Years 1999-2005, 2007

30

25

20

%

|5

Not Recalled, Not Recalled,
Without ETCS-i With ETCS-i

Source: NHTSA, Office of Defects Investigation,
QCS Consumer Safety Complaints through August 24, 2009
Compiled by Quality Control Systems Corp., January 26, 2010

CORP

* Note that data for model years 2006, 2008, and 2009 are missing

due to inadequate documentation of the engine codes.
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Toyota Camry: Percentage of Complaints Related to
Speed Control, Model Years 1999-2005, 2007

30

25

20

%

|5

Not Recalled, Not Recalled, Recalled,
Without ETCS-i With ETCS-i With ETCS-i

Source: NHTSA, Office of Defects Investigation,
QCS Consumer Safety Complaints through August 24, 2009
Compiled by Quality Control Systems Corp., January 26, 2010

CORP

* Note that data for model years 2006, 2008, and 2009 are missing

due to inadequate documentation of the engine codes.
28



Toyota Camry: Proportion of Complaints Related to
Speed Control, Model Years 1999-2005, 2007

0.40

0.354
0.304
0.25
0.204
0.15
0.104

0.054

/

+

Null Hypothesis | Rejected,
Fisher’s Exact Test (2-Talil),
p < 0.0001

Null Hypothesis |l Rejected,
Fisher’s Exact Test (2-Talil),
p < 0.0001

0.00

y 4
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Not Recalled,
Without ETCS-i

Not Recalled,
With ETCS-i

Recalled,
With ETCS-i

Source: NHTSA, Office of Defects Investigation,
Consumer Safety Complaints through August 24, 2009
Compiled by Quality Control Systems Corp., January 26, 2010

* Note that data for model years 2006, 2008, and 2009 are missing

29

due to inadequate documentation of the engine codes.



Lexus ES 300 Series: % of Complaints Related to
Speed Control, Model Years 1999-2005, 2007

60

50

40

30

20

Not Recalled, Not Recalled, Recalled,
Without ETCS-i With ETCS-i With ETCS-i

Source: NHTSA, Office of Defects Investigation,
QCS Consumer Safety Complaints through August 24, 2009

Compiled by Quality Control Systems Corp., January 26, 2010
CORP

* Note that data for model years 2006, 2008, and 2009 are missing

due to inadequate documentation of the engine codes.
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Lexus ES 300 Series: Proportion of Complaints
Related to Speed Control, MY 1999-2005, 2007

0.70
0607 Null Hypothesis | Rejected,
0.50 Fisher’s Exact Test (2-Talil),
p < 0.0001
0.40
o + Null Hypothesis Il Not Rejected,
' Fisher’'s Exact Test (2-Tail),
0.20 I\ p=0.078
0.10-
0.00—A~

/ \

Not Recalled, Not Recalled, Recalled,
Without ETCS-i With ETCS-i With ETCS-i

Source: NHTSA, Office of Defects Investigation,
QCsS Consumer Safety Complaints through August 24, 2009

Compiled by Quality Control Systems Corp., January 26, 2010
CORP

* Note that data for model years 2006, 2008, and 2009 are missing

due to inadequate documentation of the engine codes.
31



Toyota Tacoma: Percentage of Complaints Related to
Speed Control, Model Years 2002-2003, 2005-2007

35
30
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|15
10
5
0 100
Not Recalled, Not Recalled, Recalled,
Without ETCS-i With ETCS-i With ETCS-i

Source: NHTSA, Office of Defects Investigation,
QCS Consumer Safety Complaints through August 24, 2009
Compiled by Quality Control Systems Corp., January 26, 2010

CORP

* Note that data for model years 2004, 2008, and 2009 are missing
due to inadequate documentation of the engine codes.
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Toyota Tacoma: Proportion of Complaints Related to
Speed Control, Model Years 2002-2003, 2005-2007

0.40
0.354
. Null Hypothesis | Rejected,

' Fisher’s Exact Test (2-Talil),

0.25 p < 0.000T
0207 + Null Hypothesis Il Rejected,
0.15 Fisher's Exact Test (2-Tail),
0.10 p=0.0192
0.05
0.00 / i

Not Recalled, Not Recalled, Recalled,

Without ETCS-i With ETCS-i With ETCS-i

Source: NHTSA, Office of Defects Investigation,
QCsS Consumer Safety Complaints through August 24, 2009
Compiled by Quality Control Systems Corp., January 26, 2010

CORP

* Note that data for model years 2004, 2008, and 2009 are missing
due to inadequate documentation of the engine codes.
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What about the effect of publicity on
consumer complaints to NHTSA about
related investigations?

If there was an effect, it can't have
Influenced complaints before the
Investigations were announced.

34



Toyota Camry: Percentage of Complaints Related to
Speed Control, Model Years 1999-2003,
Before March 3, 2004 (PE04-021Announced)

20

|5
% N_ull Hypothesis |l Rejectgd,
° 10 Fisher’s Exact Test (2-Tail),
p=0.0018
5
0
Not Recalled, Not Recalled,
Without ETCS-i With ETCS-i
QCS Source: NHTSA, foice of Defects Investigation,
CORP O o o oy Qualty codnrol Srttome Corp
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Lexus ES 300 Series: % of Complaints Related to
Speed Control, Model Years 1999-2003,
Before March 3, 2004 (PE04-021Announced)

|5
10
Null Hypothesis || Not Rejected,
Fisher’'s Exact Test (2-Tail),
p=1.0

5
0

Not Recalled, Not Recalled,

Without ETCS-i With ETCS-i

QCS Source: NHTSA, Office of Defects Investigation,

Consumer Safety Complaints through August 24, 2009
CORP Compiled by Quality Control Systems Corp.
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Toyota Tacoma: Percentage of Complaints Related to
Speed Control, Model Years 2002-2003, 2005-2007,
Before January 31, 2008 (DP0O8-001Announced)

35

Null Hypothesis | Rejected, Fisher’s

Exact Test (2-Tail),
30 p = 0.0001
25 Null Hypothesis Il Rejected, Fisher’'s Exact
Test (2-Tail),
% 20 o= 00413
|5
10
5
0 79
Not Recalled, Not Recalled, Recalled,
Without ETCS-i With ETCS-i With ETCS-i

Source: NHTSA, Office of Defects Investigation,
QCS Consumer Safety Complaints through August 24, 2009
Compiled by Quality Control Systems Corp.

CORP * Note that data for model years 2004, 2008, and 2009 are missing
due to inadequate documentation of the engine codes.
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Is a complaint with a "Vehicle Speed Control”
component coded really an unintended
acceleration complaint?

Certainly not always. Alternative approaches
Include manual review of the complaint
narrative, a computer-based query of
keywords, or a combination of these two.

QCS
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What effect does time in service have?

Control for “years in service.”

39



What about "normalizing” the data?

Calculating rates based on production data
IS one possibility.
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What It you included vehicles without VINs
based on the make, model, and model year
coded in the complaint?

What if you assumed the Camry and ES 300
series all had ETCS-I beginning in MY 20027

What if you assumed the Tacomas all had
ETCS-i beginning in MY 2003 (even though
they don't)?

QCS

CORP
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Toyota Camry: Unintended Acceleration Complaint Rates
Per 100K Units Produced. Calculated for First Calendar Year After
Model Year Introduction. MY 1998-2007. Prior to 8/28/20009.

5.00
4.00
3.00
Without ETCS-i 95% CI:
0.45-1.43
2.00
With ETCS-i 95% Cl: 3.84-5.62
1.00
0.84
0
Without ETCS-i With ETCS-i
13 + 1,549,358 112 + 2,398,684
QCS Source: NHTSA, Office of Defects Investigation,

Consumer Safety Complaints through August 27, 2009
CORP Compiled by Quality Control Systems Corp.
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Lexus ES 300 Series: Unintended Acceleration Complaint Rates
Per TOOK Units Produced. Calculated for First Calendar Year After
Model Year Introduction. MY 1998-2007. Prior to 8/28/20009.

12.00
10.00
8.00
Without ETCS-i 95% CI:
6.00 0.01-3.13
4.00 With ETCS-i 95% CI:
8.32-14.86
2.00
B 056 |
0
Without ETCS-i With ETCS-i
1+177914 49 + 435912
QCS Source: NHTSA, Office of Defects Investigation,

Consumer Safety Complaints through August 27, 2009

CORP Compiled by Quality Control Systems Corp.
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Toyota Tacoma: Unintended Acceleration Complaint Rates
Per TOOK Units Produced. Calculated for First Calendar Year After
Model Year Introduction. MY 1998-2007. Prior to 8/28/20009.

3.00
2.50
2.00
1 50 Without ETCS-i 95% CI:
' 0.28-1.64
.00 With ETCS-i 95% Cl: 1.81-4.29
0
Without ETCS-i With ETCS-i*
6 = 797,041 23 + 803,563
*Note: this category likely includes some misclassified engines.
QCS Source: NHTSA, Office of Defects Investigation,
Corp S A e
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Some incidents are caused
by floor mats and sticky pedals
based on consumers’ descriptions

-

QCs

CORP Photo Source: NHTSA, Office of Defects Investigation
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Some Iincidents are also caused
by pedal misapplication
based on consumers’ descriptions

46

Photo source: NHTSA



Is a complaint with a “Vehicle Speed Control”
component coded really an unintended
acceleration complaint?

The association of complaints related to
unintended acceleration that are coded as
“Vehicle Speed Control” has changed since
the Saylor Family crash. Narrative analyses

are essential and can be based on key
words and phrases.

QCS
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“Unintended acceleration? They a

| do it.”

In fact, the data show they don’t al
the same rate.

| do It at

Rate-based comparisons of UA are helpful
when they are based on theories related to
actual differences in vehicle design.

Differences in rates of UA may be important
clues Iin focusing engineering analyses on
specific problems in design, manufacturing,

and testing.

QCS
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How likely is it that these factors...

Vehicle Factors: Driver Factors: Environmental/Usage
Floor mats Mass hysteria Factors

Sticky pedals Fraud

Pedal placement Old age

Gated gear shift pattern Youth

Ignition switch design Inexperience

Incompetent drivers

..explain these results when controlling
for make/model and years in service?

Camry (see page 42) ES 300 Series (see page 43) Tacoma (see page 44)

5.00 12.00 3.00

10.00

2.50

4.00

8.00

2.00

3.00

6.00

1.50

2.00

4.00

1.00
1.00

2.00

0.50

0

Without ETCS-i With ETCS-i Without ETCS-i With ETCS-i Without ETCS-i With ETCS-i

QCS
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To the degree that electronic control
systems explain large differences in rates
of unintended acceleration...

Camry (see page 42) ES 300 Series (see page 43) Tacoma (see page 44)

5.00 12.00 3.00

4.00 10.00 2.50

8.00 2.00
6.00 1.50

3.00

2.00

4.00 1.00
1.00

2.00 0.50

0 0

Without ETCS-i With ETCS-i

Without ETCS-i With ETCS-i Without ETCS-i With ETCS-i

..countermeasures must be directed to the design,
manufacture, and testing of these systems.

QCS
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To the degree that electronic control
systems explain large differences in rates
of unintended acceleration...

Camry (see page 42) ES 300 Series (see page 43) Tacoma (see page 44)
5.00 12.00 3.00
4.00 10.00 2.50
8.00 2.00
3.00
6.00 1.50
2.00
4.00 1.00
1.00 2.00 0.50
0 0 0
Without ETCS-i With ETCS-i Without ETCS-i With ETCS-i Without ETCS-i With ETCS-i

..It Is crucial to monitor the performance
of these systems for indications of failure.

QCS
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Guidance for surveillance of “spontaneous
reporting systems” is well developed in the
scientific literature

Slatistiq:al Practice

Bayesian Data Mining in Large

Frequency Tables, With an
ing S )

Application to the FDA Spontaneous Reporting System
DuMouc,

William DuMouchel, “Bayesian
data mining in large frequency
tables, with an application to
the FDA spontaneous
reporting system,” American
Statistician, 1999; 53:177-90.

QCs
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Guidance for surveillance of “spontaneous
reporting systems” is well developed in the
scientific literature

Bayesian Measurement of Associations in

!’- Adverse Drug Reaction Databases

William DuMouchel
Shannon Laboratory, AT&T Labs — Research
dumouchel@research.att.com

SAMSI Workshop on Data Mining and Machine Learning
September 8, 2003

QCs
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William DuMouchel,
“Bayesian
Measurement of
Associations in
Adverse Drug
Reaction Databases,”
SAMSI Workshop on
Data Mining and
Machine Learning,
September 8, 2003.



NHTSA’s Early Warning Reporting data allows
survelllance for potential motor vehicle defects
using statistical techniques for exploratory analysis

DEFECTS & RECALLS

EARLY WARNmG REPORTING Manufacturer Login I
Getting Started Microsoft® Excel Templates EWR Manufacturer Account
FAQ XML Instances Application
News XML Schema Compendiums
US State Codes & Foreign Country  NHTSA EWR XML Validator Confidentiality Requests
N Contact EWR Helpdesk Cegal Inta ons
s ontac elpdes!
NEW! Search EWR Data (202) 366-3348 Field Report Submissions
mfrewrhelpdesk@dot.qov WInSCP Instructions
PSFTP Instructions

The following table lists the EWR submission time periods for Aggregate data, Death and Injury data, Field Reports, and
Substantially Similar Vehicles for the most recent quarter.

|Year |Quarter |ReportType |Begin Date |End Date |Days
2010 (3 |Aggregale |10/1/201o |11/30/201o |60
|Deathand Injury |1011/201o |11/30/201o |eo
| Field Reports [10112010  [121512010 |75
| Substantially Similar Vehicles 81212010 [ 11/1/2010 |9

Last updated September 16, 2010
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lllustrative example of potential defect surveillance
with NHTSA's Early Warning data for injury claims

Step 1. Count the number of claims by
component system in a test vehicle fleet
(make/model/model year)

__— T
v = o o =l N M o c — v wi o o ) c !l o !l - )
o 7 £ £ © £ T @ =2 = ® & = =2 o0 =2 < 5 g & fn “
= o - - s Y84 & £ "W 8 > o o [ s = 3 = = 2 = 3
a po S £ = 4 8" ¥ < &~ 9 @ & L~ £ = & w © 9 7
= - o =] = = 5 wv & £ o v c = c = =
uuuuuu = S — o o S N ] = - >
= o o o o v2) o ™ o ] - T a &£ = = -
- o = — c o <3 o ] wn = o >
o — ht o = = v 'S h=] wn v ) o
c o = =] - =] < o > i
i = = = ] o o o v —
c 3 o w oS =
=
w x
QCS g
L4
£
o
CORP s
w

55



lllustrative example of potential defect surveillance
with NHTSA's Early Warning data for injury claims

Step 2. Determine the distribution of
claims by component system in a

comparison set of all other vehicle fleets
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lllustrative example of potential defect surveillance
with NHTSA's Early Warning data for injury claims

Step 3. Derive the expected number of
claims by component system in the test
fleet by multiplying the total count of
claims in the test fleet by the proportion
of claims for each component in the
Expected comparison set of all other vehicle fleets
Counts
QCs :g : . ’
CORP s
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lllustrative example of potential defect surveillance
with NHTSA's Early Warning data for injury claims

Step 4a. Compare the expected
number of claims by component system
in the test vehicle fleet with the actual
number of claims by component
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lllustrative example of potential defect surveillance
with NHTSA's Early Warning data for injury claims

Step 4b. Compare the expected
number of claims by component system
in the test vehicle fleet with the actual
number of claims by component
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lllustrative example of potential defect surveillance
with NHTSA's Early Warning data for injury claims

Step b. Assess the “significance” of the
difference by calculating a score for this
test fleet and this component based on
the Poisson distribution of the likelihood of
the expected count given the actual count
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lllustrative example of potential defect surveillance
with NHTSA's Early Warning data for injury claims

Step 6. Calculate similar scores for every
component in every fleet in the dataset
Fleet and Component Score
FORD TRUCK EXPLORER 4D 4X2 2002 Visibility 4.63635962
FORD TRUCK F350 CREW C PU 4X4 2004 Engine & Engine Cooling | 4.18304586
JEEP LIBERTY 4D 4X4 2002 Suspension 4.41496598
LEXUS ES 350 4D 2007 Speed Control 8.34231273
TOYOTA CAMRY 4D 2WD 2007 Speed Control 4.20014243
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Example of a potential defect surveillance list based
on NHTSA's Early Warning data for injuries

Step 7. Rank the scores in a list

This Period Fleet - Component Last Period Times on List

CS
Q Source: NHTSA, Office of Defects Investigation,
CORP Early Warning Reporting data through the first quarter of 2008,
Rankings by Quality Control Systems Corp.
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Technical details and examples
are described here:

o e R. A. Whitfield, and
Alice K. Whitfield,
"Improving

Surveillance for
Injuries Associated
with Potential Motor
Vehicle Safety
Defects." Injury

R ot Prevention, April 2004,
SRR SR 10:88-92.
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Statistical surveillance techniques are known
to work for problems involved in unintended
acceleration from NHTSA's Early Warning
Reporting injury claims data

This Period Fleet - Component Last Period Times on List

Cs
Q Source: NHTSA, Office of Defects Investiga§bn,
CORP Early Warning Reporting data@h the first quarter of 2008

Rankings by Quality Control Systems Corp.
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There is no certainty that any vehicle / component
Identified as a candidate for further review by
these methods will have a safety related defect.
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It i1s unlikely that only vehicles / components
with high survelllance scores could have a
safety related defect.
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Integration with recall data is extremely helpful,
especially to recognize possibly ineffective recalls

This Period Fleet - Component Last Period Times on List

il

[ I BN

CS
Q Source: NHTSA, Office of Defects Investigation,

CORP Early Warning Reporting data through the first quarter of 2008,
Rankings by Quality Control Systems Corp.
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Integration with related complaint data is
also helpful to understand the context of
iIdentified issues

This Period Fleet - Component Last Period Times on List

You are here: Home / Vehicle Owners / Search Complaints
Help
The Safety Complaints Search Engine allows searches of safety-related complaints about motor vehicles and
motor vehicle equipment by make, model and year.
If known, enter the complaint ODI number(s) in the text box on the left below. Otherwise select Vehicle,
Equipment, Child Restraint or Tires from the list on the right below. Then use the appropriate Search button to
continue.
Select » ||E| Type | ’_] Year ‘ E] Make ‘J ‘ ’_
Select the TYPE of Search
NHTSA ODI Number(s):
(e.g. 1038567,1039464) © venicle
O Equipment
_ Child Restraint
_Search | _ Tires
(Multiple ODI numbers must be separated by commas) Search Selected Type
Qcs .
CQRP' Source: NHTSA, Office of Defects Investigation
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Related technical report and
sponsorship details are available at:

<http://www.safetyresearch.net/Library/
QCSReport00203.pdf>
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The statistical research involving NHTSA's Early
Warning Reporting System and the associated,
published article on survelillance for motor vehicle
safety related defects was supported solely by
Quality Control Systems Corp.
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Note that statistics involving NHTSA’s Consumer
Safety Complaint data were developed for research
projects sponsored by law firms representing
plaintiffs in litigation with Toyota Motor Company.
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Thank You.



