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Ms. Gaston. Good morning. Thank you for joining us
again this morning. I think instead of going through all the
directions that we went through yesterday, I will just ask if
you remember the directions that we discussed yesterday and
if you agree to them in the same way you did yesterday. We
,would be happy to go through them again.

Mr. Souri. That is all right. I understand.

Ms. Gaston. Could you please state your full name for
the record again?

Mr. Souri. Shukri Souri.

Ms. Gaston. My name is Molly Gaston. I am counsel for
the Committee on Energy and Commerce. I think we will just
introduce ourselves again.

Mr. Ficenec. James Ficenec, counsel for Exponent.

Ms. Cassady. Allison Cassady, professional staff with
the committee.

Ms. Tindall. Ann Tindall, counsel with the committee.

Mr. Cohen. Brian Cohen, senior investigator and policy
adviser for the committee.

Mr. Kohl. Kevin Kohl, professional staff for the
minority.

Ms. Christian. Karen Christian, counsel for the

minority.
Ms. Bartlett. Melissa Bartlett, counsel for the

minority.
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EXAMINATION
BY MS. GASTON:

Q I would like to start out today with Exhibit 5,
which is Evaluation of the Gilbert Demonstration. This was
provided to the committee by Exponent, and it is Bates
stamped EXP01575.

[Souri Exhibit No. 5
was marked for identification.]
BY MS. GASTON:
Q Dr. Souri, was it Exponent's idea to conduct this

evaluation?

A We were asked to conduct the evaluation.

Q By whom were you asked?

A I believe that 1is in the report, so we were
asked -- my understanding is by Toyota or Toyota's counsel.

Q Okay. And do you remember if it was Toyota or

Bowman & Brooke?

A I don't remember exactly, but I think the beginning

of the report says prepared for Bowman & Brooke, attorneys

for Toyota Motor Corporation.

Q Okay. Thank you. And how did Bowman & Brooke

convey its request that Exponent evaluate Professor Gilbert's

experiment?
A Again, I don't know exactly how that occurred, but

it was conveyed to us as a team at Exponent to go ahead and
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evaluate Dr. Gilbert's demonstration.

Q Okay. If that request was conveyed in any way that
was documented, whether e-mail, letter, anything like that,
the committee would ask that that be produced as responsive
to its request.

Were you an author of this report, Dr. Souri?

A I was one of the coauthors.

Q And who were the other authors?

A There were confributions by Dr. Matt Schwall.
There were contributions by Dr. Subodh Medhekar. There were
contributions by Dr. Paul Taylor, as far as I can remember.

Q Thank you. And in the webinar demonstration in
which Exponent described how it created Professor Gilbert's
experiment, Dr. Schwall said that the experiments Exponent
conducted on cars made by manufacturers other than Toyota
were "similar to those PG conducted on Toyotas."

Can you please describe the differences between
Professor Gilbert's experiment and Exponent's work on other
manufacturers' vehicles?

A Yes. I think I understand the question. The
differences were explicitly described in the report, and the
differences weren't just between Toyota and non-Toyota makes.
Even within the Toyota models there were some slight
differences.

So, specifically Dr. Gilbert's demonstration
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involved -- one of the steps in his demonstration involved
applying a 5-volt power directly to one of the VPA signals,
specifically I believe VPA-2. 1In our testing, we discovered
that in certain Toyota vehicles, such as I believe the
Avalon, as well as non-Toyota vehicles, as soon as that
connection is made between one of the pedal sensors and the
5-volt line, in some cases it would immediately throw what is
known.as the DTC code, diagnostic trouble code. But we
discovered that a small resistance added between the 5-volt
line and one of those VPA lines would result in a situation
that Dr. Gilbert demonstrated, which is a sudden unintended

acceleration based on the sequence of events that he

performed.

So, just to be clear, in the Camry there was no need for
that additional resistor. For the Avalon, there was a need,
and I believe we specify exactly what that value is. I
believe it was about 100 ohms. In the non-Toyota vehicles,
in some cases it required 50 ohms. In other cases it
required 100 ohms.

BY MS. TINDALL:

Q So the only difference was in the ohms necessary?

A Precisely. To achieve the exact same outcome as
Dr. Gilbert demonstrated. I believe also in the report we
say that if you add different values, you will gef anomalous

behavior, but not exactly as Dr. Gilbert demonstrated. So we
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were trying to achieve exactly what Dr. Gilbert achieved.

Q But if you had followed the steps exactly as Dr.
Gilbert had done, would you have received the same results in
the other vehicles?

A So the answer is we did follow exactly what Dr.
Gilbert did, and in some cases, such as in the Camry, it
replicated his demonstration. In other vehicles, it threw an
ETC code. So by adding this additional resistor, we were
able to replicate what Dr. Gilbert achieved.

So it is the same exact reengineered circuit that he
applied, just with an added component simulating an
additional resistance between the 5-volt and VPA-2.

Q That was necessary on which vehicle? On all
vehicles except the Avalon?

A No. It was not necessary on the Camry, it was
necessary on the Avalon, and it was necessary on some of the
non-Toyota vehicles. We do list them in detail in the
report. And in some cases it was 50 ohms, in some cases it
was 100 ohms.

Q Okay.

BY MS. GASTON:

Q So Exponent was able to duplicate Professor
Gilbert's experiment exactly as he described in his report?

A Yes, we were.

Q Did Exponent consider using Professor Gilbert's
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exact method in the webinar?
A We did. Not only did we consider it, we did
exactly as he did.
BY MS. TINDALL:
Q On the Camry?
A On the Camry, yes.
BY MS. GASTON:

Q Then you used the variation with different ohms on
the other cars?

A So with the other cars, it was his exact circuitry,
with the additional component between the 5-volt and the
VPA-2.

Q In every other car on the webinar, was that
modification made with the ohms?

BY MS. TINDALL:

Q With the additional resistor?

A I believe so. 1 would have to check the report.
There may have been a vehicle where that was not necessary,
but I would have to go through it and get you exactly whether
or not that was the case.

BY MS. GASTON:

Q In Toyota and Exponent's webinar, Dr. Gerdes said
"Professor Gilbert was in no way wrong" to run the
experiments described in the Gilbert report as the first step

in researching sudden unintended acceleration. Dr. Gerdes
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went on to say that it is "worthwhile to search for evidence
of resistive shorts and other rare events necessary to
produce" the result Professor Gilbert discovered.

Has Exponent done that?

A Has --

Q Sure. Has Exponent searched for evidence of
resistive shorts?

A Yes. Absolutely.

Q Can you describe what Exponent has done?

A Sure. Absolutely. So resistive shorts can take a
variety of forms. It could occur due to dendritic growth,
due to contamination of the circuit board inside the ECU. It
could occur again due to contamination within the connectors.
It could occur due to arching mechanisms, where you have a
dialectric breakdown between the wires or in the connector or
even the PCD on the ECU. It could occur due to what is known
as tin whisker growth. Tin whisker growth is something that
is known to occur in lead-free processes during soldering
processes. So we looked and studied for all those events.

And the thing about these mechanisms --

BY MS. TINDALL:

Q Could I interrupt you quickly? You said you looked
and studied all these events. When was that work complete?

A That work is -- so I wouldn't characterize it as

complete. Certainly by the time we wrote this report, we had
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studied a number of parts and components that we had acquired
looking for evidence of such mechanisms. We did not find
any. But that work still continues, because --

Q Is that work described in the report?

A Yes.

Q Okay. Can you point to where in the report the
discussion of arching or tin whiskers or any of that appears?

A Absolutely. Certainly. So, for example, 1in
chapter 4 there is a section 4.10 titled "Compromise of the
Insulating Capacity of Conductors and Electrical Connection
Mechanisms" where we detail the type of failures that would
be required. So it starts at page 17 and goes on to 19.

We also have it --

BY MS. GASTON:

Q Can I just ask a question about that? You have
described in these pages, I believe, the kinds of failures
that are possible. I don't know that you discuss what
investigation you did to see whether it was present.

A Sure. So what we do in the previous sections where
we discuss loss of insulation from the various wiring,
obtaining a specific resistive short. So I am talking about
pages 10, 11, 12, 13, have descriptions. If I may point you,
for instance, on page 12, the second sentence, it says, "No
such observations were made on any of the used ECMs,

connectors or wiring harnesses inspected to date.”
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Q Sure. Is there a description in this report of
what inspections you did do of ECMs, connectors or wiring
harnesses?

A In the section where we talked about the mechanisms
themselves, we describe what kind of residues, visible marks,
would be detected.

Ms. Tindall. Would be, but --

Mr. Souri. So if you are asking -- so if I understand
the question, we detail how it would be observable. So for
instance if there was arching, you would see visible marks.

BY MS. GASTON:

Q Could you point me to the place in this report
where you describe what-you did to look for those things, how
many ECMs, connectors or wiring harnesses you inspected,
where you got those ECMs, connectors, wiring harnesses.

Ms. Tindall. Where any reports of sudden unintended
acceleration, what was your sample for this investigation?

Mr. Souri. I understand. That level of detail is not
included in the report. We had obtained some parts, used
parts and new parts to compare, to use as a control sample.
That detail is not in there. But we did perform optical
inspections and microscopy consistent with what I describe as
the type of evidence that you should see. So if we say it
would leave visible marks behind, then you would look at it

visually to inspect it. We did not see any evidence of that.
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So that 1s what I was referring to in the report.
EXAMINATION
BY MR. COHEN:

Q Let's take tin whisker growth as an example. It is
something I never heard about, so I am interested in it.

Can you describe to us in detail the protocql you used
to determine if tin whisker growth could result in a short in
the Toyota system similar to that described by Dr. Gilbert?

A That is a broad question, but I am going to address
it for you in terms of our test protocol.

Tin whisker growth is something that we discuss and we
look for whenever there is a lead-free solder process, and it
is just a mechanism that happens to be related to the solder
that is made out of lead-free materials. 1In certain cases
the tin whiskers can grow out of one of the solder joints and
could make an electrical short to the pin nearby. So what we
did is we took, and we continue to investigate this, a large
number of ECMs that we open up and that we perform optical
inspection on a pin-by-pin basis to determine whether or not
there is any evidence of tin whisker growth. That is one
step.

Another step --

Q And to clarify, you say a large number of ECMs.

How many ECMs are you talking about?

A We are talking on the order of -- I would have to
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go back and check, but I think it is on the order of
hundreds.
BY MS. TINDALL:

Q Did any of them come from vehicles that reported
sudden unintended acceleration?

A That I don't know. We have begun to acquire
vehicles that have been reported to have experienced sudden
unintended acceleration. At the time of our analysis of Dr.
Gilbert's demonstration, I am not quite sure we had those
parts at that time.

BY MR. COHEN:

Q Setting aside whether you had the parts or not, are
you aware of whether any parts that were involved -- that
came from cars that had sudden unintended acceleration were
involved in your study, in your analysis of the Gilbert
report?

A At that time of the Gilbert report, I cannot tell

you that I am aware of any that were involved. They may have

been.

Q Okay .

A Now, would you like me to continue with the test
group?

Q Yes.

A So another test protocol to detect for tin whisker

growth is to induce them, and the way to induce them is to
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run them through a lifetime cycle test where you induce
temperature cycles for a period of time. So we are talking
about cycling between minus some temperature, I can't
remember exactly, minus 50 degrees, to 100-something degrees
Celsius, recycle it hundreds or thousands of times for a
period of hours, and then you bring the devices down to room
temperature and then you cycle them again and then you make
optical observations after the test to see if there is any
indication of tin whisker growth.

In some cases there is tin whisker growth, but it all
depends on what the maximum growth you are going to get in
terms of lengths and whether or not the pin-to-pin pitches
are in the order where you can get electrical shorts. So we
have to study also what components have such pitches, is lead
free soldering used in areas where the pin-to-pin pitch is
short enough that you might get a short circuit or resistive
short.

In other cases there are ways to ameliorate for that
that we have studied as well. One way to ameliorate or to
address tin whisker growth is to have a coating underneath
the solder joint that is made of nickel-gold-palladium. I
think that would be one of the tactics that actually
increases the energy barrier or the activation energy to form
tin whisker growth.

So it is a more complicated process as to where do they
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use such techniques where they can address potential tin
whisker growth, and where they don't need to because the
pin-to-pin pitch is large enough where you cannot get that
kind of event.

BY MS. TINDALL:

Q Is this protocol you are describing written down
anywhere?
A This is work in progress. It is certainly in the

process of being written. As I said yesterday, it is part of
an incomplete document we are putting‘together that will be
finalized as our report and will be released.
BY MR. COHEN:

Q We can expect to see this information you described
that is 1in the draft report right now?

A Yes. I cannot tell you that I have seen all the
different sections, but I anticipate once it is complete that

we will release it and you will see all the details.

Q Okay .
EXAMINATION
BY MR. KOHL:
Q So what I understand thus far, I am referring to 18

when you talk about the harness insulation breakdown, you are
identifying ways in which a short could happen, but you say

that it wouldn't happen without leaving a trace of existence,

correct?
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A Yes, correct.

Q This 1s a two part question: One, does Toyota go
in and look for insulation shorts? Do you know if Toyota
goes and does this when they have a report of sudden
unintended acceleration, do they go in and say look at every
wire and see if there is a short; and, second, will Exponent
in your analysis say this is a way in which you should
inspect a car that has sudden unintended acceleration for
ways in which this may occur?

A So in terms of what Toyota does, I cannot tell you
exactly what they do. But certainly when we inspect a
vehicle, that is something we certainly look for, and I
believe on our recent inspection of a vehicle that was
reported to have experienced SUA, we actually went out there
and measured the resistances between the different electrical
connections on the ECU coming in from the pedal sensor, among
other places.

So we definitely do that ourselves. The other thing I
would like to point out is -- I think the other part of your
question is do we --

Q Your final work product. Will that include
recommendations of the ways in which Toyota can, let's say,
better inspect the cars or have a more comprehensive
inspection? They told us ways in which they -- I believe it

was a form now that they go through to look for cars that
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have reports of that. They have an extra form that they go
through different steps. Is part of your report going to
recommend ways in which they can go through it?

A So to answer your question immediately, if we are
asked to offer such recommendations, we would be more than
happy to. So far, my understanding is our goal is to
identify any potential set of root causes or set of
conditions that could result in the reported sudden
unintended accelerations. So if asked, we will certainly
offer such recommendations.

But if I may just complete one other thing, we were
talking about a very specific resistive short here between

specific pairs of wires. The connector has six electrical

17

wires coming into it. So there is no reason to believe that

one particular pair are more predominant or more vulnerable

than other pairs. So if such evidence, if we had seen any

evidence of such corrosion or arching or breakdown that could

result in a resistive short, it could have happened between

any other pin pairs.

The point I am trying to make is we would be seeing DTCs

all over the place of incipient faults in the process of
forming, whether it is between other pairs of wires or
resistive shorts of very different values.

In Dr. Gilbert's demonstration, it had to be a very

specific resistance value, which in nature is very difficult
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to arrive at from an infinite resistance characterizing an
open circuit between the wires, which is what you would want,
all the way down to a very specific 200 ohms. Typically the
formation of a resistive short is something that evolves over
time, and you would see a decrease in resistances. That
would generate other DTCs along the way that have not been
detected or reproduced.

BY MS. GASTON:

Q Is there a description of the inspections that you
did of ECMs, connectors or wiring harnesses in detail written
down outside of this report?

A Not that I recall. Possibly. But I would have to
check for you.

Q And then sort of on the discussion of sort of the
wires and the insulation. On page 10 of the report you
describe that a compromise of insulating capacity of the
VPA-1 conductor is required to enable formation of an
electrically conductive connection between VPA-1 and VPA-2.

A Yes. You just read the first sentence.

Q Right. So the signal VPA-1 goes into a connector
and a printed circuit board, is that correct?

A Yes. Well, it is a wire that comes from the pedal.
It is connected to the sensors. It goes through a connector
that is attached to the ECU on the printed circuit board.

Q And those locations, the signal is not insulated by
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wire insulation, 1is that correct?

A‘ At which location?

Q At the connector and the printed circuit board.

A So they are insulated before the connector, they
are insulated inside the connector, and between the connector
and the printed circuit board, the wires are physically
separated. They are traced on to a printed circuit board.
So you have an insulation, the dialectric that is in between
them. There is also what we call a printed circuit board
mask material, which is also a dialectric. It is an
insulator that is coating the entire board. So you will have
a physical separation, a non-conducting separation between
these traces, as well as a coating on top of them that is an
insulator.

BY MS. TINDALL:

Q So you are saying that they are insulated there?

A They are insulated in the printed circuit board,
yes. And to the extent there is any breakdown or any
contamination, then that would certainly leave visible marks
behind. If there is a resistive short in the process of
forming, you would detect that, not to mention optically,
just simply visually. And not to mention the fact that in
the process of forming the resistive short, you would expect

to see other DTCs as well, which we have not seen.
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BY MS. GASTON:

Q At the printed circuit board, are the wires
insulated in the same way as they are insulated as you
describe on page 107

A No, they are not insulated in the same way. When
you are talking about the actual wires that come in, there is
a PVC insulator that insulates the conductors. On the
printed circuit board, it is a completely different
technology. We are talking about traces on a printed circuit
board, so these are copper traces that are inlaid, etched.
The actual PVC is etched, and then you get the deposition
process of the actual copper and its pattern so that you get
individual traces that are separated by a dielectric. So the
insulation is different. But there is insulation
nevertheless.

Q What I am envisioning is in the webinar, I believe
it was Dr. Schwall demonstrated that to perform Dr. Gilbert's
experiment, one would need to take, for instance, an Exacto
knife and shave the PVC insulation off of the wires.

A Correct. Yes.

Q That is not necessary at the printed circuit board
because it is not the same sort of insulation?

A It would still be necessary at the printed circuit
board, because you still have to get access to the connector.

The point of the webinar was to demonstrate what Dr. Gilbert
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had done and what would be required in reality to achieve
what Dr. Gilbert had done.

So if you were to do it on the printed circuit board,
you would still have to cut through the printed circuit board
to attach. It would actually be even more difficult, because
there is nothing to grip on to on the printed circuit board
to connect your wires with probes and jumper wires, as Dr.
Gilbert had done. So that would be even more difficult to
do.

BY MS. TINDALL:

Q I take the discussion we had. earlier about the
investigation of component parts that went into this study
and that is ongoing in the search for resistive shorts to
mean that you don't actually think that to get the result
that Dr. Gilbert got in a lab in the real world, you would
need an Exacto knife. You are saying it is a rare event, not

that for this to occur somebody actually has to sabotage a

vehicle?
A No, we have not stopped there. We discussed in our
report not just that you have to -- the point of the Exacto

knife that Dr. Gilbert used was to demonstrate a need to
breach the insulation on the wires. So now we took it to the
next step. I mean, how do you get a breach of insulation,
any insulation, regardless of whether it is in the wires,

between the wires, in the connector or on the printed circuit
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board. That would necessarily require some sort of a breach
of the insulation material.

Q There are mechanisms that could create such a
breach in the real world absent use of an Exacto knife?

A We discussed those clearly in our report, yes, and
we discussed the possibilﬁties of them occurring in that
sequence, in that number of events.

BY MS. GASTON:

Q Right. In fact Exponent says in the report on page
vi, Exponent says it evaluated Professor Gilbert's experiment
by setting the required sequence of events in the context of
the real world.

Can you describe all of the possible real world
sequences of events you studied?

A Yes. So we actually address that. There is a
section -- I believe I answered some of the parts of your
question by pointing you to the relevant sections of the
report that discuss the arching, discuss the contamination.

Q Right. Those are possible real world events that
could have the same effect as Dr. Gilbert's experiment?

A They are possible mechanisms that would
occur -- that would have to occur in the real world as
opposed to the Exacto knife, that would have to occur a
number of times on different conductors, and we developed an

analysis that discusses exactly how many times that would
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have to occur.

Q Right. What I am asking is what sort of
statistical analysis or other investigation did you do to
determine the likelihood of this happening in the real world?
Because I belijeve several times in this report you
characterized that as very unlikely. What statistical
analysis did you do to come up with that?

BY MS. TINDALL:

Q Or physical analysis. Either.

A Right. Sure. There is a section where we discuss
here on page 14 the fault tree analysis of Dr. Gilbert's
protocol. So if you go to page 14, we discuss -- so the way
that we approach the statistical analysis is to perform a
fault tree analysis so we can identify exactly how many
faults would be required in the real world to achieve Dr.
Gilbert's result. So we identified six separate mechanical
events that have electrical consequences, and beyond that,
these six separate events have to occur in a specific
sequence.

So the purpose of the fault tree analysis, which I
believe we have -- yes, on page 9, it shows you the fault
tree. It shows you all the different events that would be
required in order to achieve the top event, which 1s Dr.
Gilbert's event.

Q I don't see any probability on the fault tree
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analysis though.

A The way that you read a fault tree diagram is the
whole purpose of it is to know how many faults would be
required. So when engineers talk about single point failure,
that means -- single point failures, there is a good chance
that things could happen in a single fault event, so that is
something we have to protect against. Double fault failures,
things are getting really unlikely because you require two
separate independent events to occur, and engineers sometimes
account for double fault events, but, you know, not all the
time. Once you start getting into three or triple fault
events, or events that require six different faults, we are
talking about getting into the unrealistic.

So this is one way of looking at the statistical
analysis we have performed.

BY MS. GASTON:

Q So is this the only statistical analysis that
Exponent performed to determine the likelihood of the Gilbert
experiment occurring in the real world?

A In the scientific community, this is --

Q Right. But is this the only one?

A This is the way that we have performed our
statistical analysis.

Q And this is the only way you have performed your

statistical analysis?
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A This is the only way that we have performed it at
that time, yes.

Q Have you performed it different ways since?

A Not that I know of, no. And I will mention that in
our report we discuss how typically the industry looks at
fault tree analyses, and we say, for example, on page 14
having such a sequence of independent events, all six of them
occur in the field, is extraordinarily unlikely, and we refer
to some of the ground rules that NASA looks at for fault tree
construction where they say occurrences of such wiring faults
is so low that NASA instructs not to model it. So there is
an understanding that anything that goes beyond two or three,
or in the NASA case, anything that involves faults
between -- wiring faults such as shorts to ground or shorts
to power, it is so unlikely that you don't model for it.

BY MS. TINDALL:

Q It seems to me that the ultimate likelihood of an
event, if several faults are involved, is at least somewhat
dependent on a likelihood of the six events that lead up to
it. So there would have to be some assessment to determine
whether something is extraordinarily unlikely and utterly
unrealistic, or just very unlikely, but could occur rarely.
There would have to be some analysis of the likelihood of the
various events involved.

A I see. So you are talking about why aren't there
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specific numbers of probabilities attached to each one of
those?

Q Sure. Or some independent assessment of whether,
you know, whether the event is likely or not. I don't know
that you need to assign a percentage.

A ' But, again, I think the problem is I am trying to
explain or get over an engineering barrier by trying to
explain to you that even if you had an event that is deemed
likely, adding another event that is equally likely to
achieve both of them, you would have to multiply their
probabilities.

Q Sure. No, I totally understand that. What I am

saying is if you had six very likely events, the ultimate

26

probability of the result of those six likely events is going

to be higher than if you had six extremely unlikely events,
the likelihood of the ultimate event occurring there. I
mean, the likelihood between those two scenarios is
different, and I am wondering if fault tree analysis takes
into account those differences?

I mean, have you ever seen a fault tree analysis that
assigns probability to the individual events that would be
necessary?

A I can't recall if -- there may be. I don't
remember, sitting here, if there are probabilities attached

to individual events. That usually is done as a separate
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analysis. But really we are talking about relative issues
here. At the end of the day when manufacturers or designers
design a product, the point they ask themselves 1is how many
events do we account for, how many possible faults do we
account for in designing our product; And when you talked
about a high probability of failure, I mean, failure
analysis, the probability of a component failing, it depends,
of course, what failure we are talking about. If it is a
capacitor failing or are we talking about parts in a million. ,

So it is not like we are talking about the difference
between 1 percent and 50 percent. We are talking about parts
in millions, at the very best. So now you have not --

Q So all failures, you view all potential failures in
vehicles as rare? Is that what' are saying?

A No. I am talking about failures that involve six
independent events occurring in a specific sequence in time,
when each one of them we are talking about probably is
occurring in the order of one in a million, is going to be
extremely rare.

Q But I am asking how you arrived at that one in a
million for any one of those. Do you have to arrive at one
in a million for any one of those faults? Do you have to do
any analysis, to do a sufficient fault analysis, do you have
to do any analysis of the probability of the individual

faults involved, or is the fact that there are many faults
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involved, standing alone, enough to say this isn't going to
happen?

A The fact that there are so many of them having to
occur on their own is certainly from a failure analysis
perspective and from a design engineering perspective
sufficient to say that this isn't something that requires
more than three events to occur and they have to occur in a
specific instance.

Q You see three as a sort of tipping point on that?

A The reason I say three is because we also
considered the fact that it is possible that
somebody -- there is something known as a common failure
event. So maybe somebody by accident takes a knife or some
kind of scalpel and cuts through three wires at the same
time. So suddenly now you go from six events to three events
because of that common failure mode to induce that breach on
three wires, for instance.

So we also took that conservative approach and said,
okay, even with that conservative approach, we are talking
about three separate events that have to occur independently
and they have to occur in specific sequence in time. That
alone 1s sufficient for a design engineer to say, you know,
double fault events are extremely rare, so going to three or
more and having them to occur in a specific sequence in time.

This is not a matter where I can have one event happen and
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then another event happen randomly. They have to occur in a

specific sequence.

Q Is that analysis described somewhere?

A Yes. Absolutely.

Q It is encompassed in the fault tree?

A It is encompassed in the fault tree. It is

encompassed in our description of our fault tree analysis.
We talked about the sequence of events having to occur in a
specific sequence of time. And it is certainly encompassed
in the entirety of the report, yes.

Q So I guess at the end of the day what you would say
is that the totality of your fault analysis for the event

that Dr. Gilbert induced in the lab is reflected in your

report?
A Yes.
Q  Okay.
BY MS. GASTON:
Q Has Exponent examined the warranty data for each

Toyota vehicle in which sudden unintended acceleration was a
complaint or a suspected problem?

A We have examined databases, warranty data bases
from Toyota, we have examined databases from NHTSA, we have
examined call center records from Toyota. We have examined
Canadian --

Mr. Ficenec. Was your question with respect to a
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specific vehicle?

Ms. Gaston. No, it was each vehicle.

Mr. Souri. So these databases will contain information
about all vehicles, all model years, all different model
types, and we have analyzed those records.

Was that responsive to your question?

BY MS. GASTON:

Q What has been your finding in terms of -- have you
been able to determine anything from the warranty data of
vehicles in which sudden unintended acceleration was a
complaint?

A We are still in the process of analyzing that data,
and I would say that we have some understanding of the
complaints, of how customers complain. It is not a
very -- everybody writes their own description of exactly
what happened, so it is very difficult to kind of get
extremely verifiable records. But we are doing our best to
sort through that data.

Q So at this point in time, you say you have an
understanding. What is that understanding?

A We have an understanding of distributions. I would
say, for instance, the ratios of complaints with respect to
sudden unintended acceleration between vehicles that are
equipped with ETCS-i versus vehicles that are not equipped

with ETCS-i. We have seen also information with respect to
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what we would consider descriptions of long duration reports
of SUA versus short duration reports of SUA.

So, for instance -- would you like me to continue?

Q I think we will probably come back to that. Thank
you.

BY MR. COHEN:

Q Can I ask one quick question to make sure I
understand correctly?

In a failure analysis, let's say a three-step failure,
where you determine there are three steps necessary to cause
a failure, the probability of step 1 is 50 percent, the
probability of step 2 is 50 percent, and the probability of
step 3 is, say, 10 percent.

A Yes.

Q In that scenario, you would have a 2.5 percent

chance of the failure occurring?

A Yes.
Q Is that correct?
A In that particular scenario, you multiply the

probabilities.
Mr. Ficenec. Is your question that it could occur 1in
any order?

Mr. Cohen. Yes.

Mr. Souri. Right. As you have described it, simply

here we are talking about three independent events that can
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happen randomly at any time. That would be correct.
BY MR. COHEN:

Q Okay. So now let's say you have a four-step fault
scenario, a probability of 80 percent of the first fault, 50
percent for the second, 50 percent for the third, and 80
percent for the fourth.

A Right.

Q You can take a look at the math. My math shows
that particular fault would have a 16 percent chance of
occurring, is that correct?

A According to your assignment of those numbers.

Q So that would be a scenario where you have a larger
number of steps to create a fault, but the probability of
that fault occurring is higher?

A Right. But I would characterize your scenario as
being even more unrealistic, because I have never seen any
part that has a probability of failure of 50 percent, let
alone 80 percent. I mean, that would not be a part that I
would put on the market.

Q I agree. I am using numbers to make the math easy.
But my point is, again, that based on the probability of
individual events occurring, there are scenarios in which the
number of faults necessary for a problem to occur may be
higher but the probability of that fault occurring is also

higher.
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A I understand the point you are making. But I would
say there is an added complexity --

Q Just to clarify, my point is correct?

A Your point as you have pointed it out, yes, it is
possible. Absolutely.

Q But is my point correct? Was my point correct? Is
the basic math that I have laid out to you, that a scenario
where you have more steps to get to a fault, but the
probability of those steps occurring could be higher, that
scenario is a possibility, yes?

A That particular scenario is a possibility, correct.
Can I just add just a few more --

Q I know Molly wants to get on.

Ms. Gaston. How long is this?

Mr. Souri. 30 seconds?

Ms. Gaston. Go for it.

Mr. Souri. What I wanted to say is that that is a
simplistic perspective to look at a fault tree analysis,
because events can be either ended or ordered. Events have
to also occur in a specific sequence in time, so there is an
added complexity there of when particular events have to
occur, which would again have to factor into the FTA.

Q Do you conclude that Professor Gilbert's theory
could not possibly arise in the field?

A I think that the way that I would characterize that
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is that as an engineer I do not 1like to use the word
"impossible.” A lot of things are possible. But I would
characterize 1t as unrealistic and extraordinarily unlikely.
EXAMINATION
BY MS. CHRISTIAN:

Q Can I ask a quick question? When you guys began
your work, did you go back and do research on when resistive
shorts have occurred in electronic throttle control systems
where you have seen events? Have resistive shorts occurred
in electronic throttle control systems?

A Yes, they have occurred. I mean, I have worked
personally on those kind of issues. And, again, the way that
they occur is not in the way that Dr. Gilbert describes.

They occur through a specific progression in time and they go
through different values of resistances, the values of which
will result in ETCs.

Now, the other thing to point out is that while they can
occur, they are extremely rare in nature just because of the
fact that the way an ECU is constructed, it is constructed to
be protected against the environment. I mean, remember,
resistive shorts require contamination on the printed circuit
board and require moisture inside the chaise or the
compartment where the ECU is constructed. That is because
contamination and moisture is like water and salt. Water and

salt are conductive, and that is how a resistive short
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develops.
BY MS. TINDALL:
Q Those are the only ways resistive shorts result?
A No. I am just giving you one example. You could

get arching. I have referenced other mechanisms. But they
are extremely rare to occur, and should they occur, they
leave visible signs behind and you will expect to see
diagnostic trouble codes.

BY MS. CHRISTIAN:

Q You said you did research. Where did you find
examples of where this occurred in cars?

A These are from previous projects that I have
personally worked on.

Q Okay .

A And, you know, recalling actually back, it wasn't
an ECU, it was a different component within a vehicle. So I
just wanted to clarify that. And the other thing is that my
own experience in failure analysis of electronic components,
I mean, we have worked on resistive shorts for a very long
time.

Q So in those cases you looked at in your experience,
what kind of things did the driver experience when those
things were happening, like arching or contamination? What
does the driver notice?

A Well, you know, I cannot tell you from experience
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exactly what the driver would experience just from my memory,
but knowing or having knowledge of the system and of the
vehicle, number one, you would expect to see -- you would
expect the cars, if such an event were to occur, at some
point you would expect to see during the developing of that
resistor short some kind of a diaghostic trouble code that
would send the vehicle into a limp-home mode, which is
basically a failsafe mode so that the vehicle cannot
accelerate or would allow the driver to drive home or drive
to a dealership or garage shop to fix it. So I would expect
to see ETCs that would put the driver into and the vehicle
into a failsafe mode.

Ms. Christian. Okay. Sorry, Molly. Go ahead.

BY MS. GASTON:

Q All right. I would like to mark as Exhibit 6 this
document which is titled "Recreation of the Gilbert
Demonstration.” It is Bates stamped TOYEC 00215944 and it
goes on until TOYEC 00215949,

[Souri Exhibit No. 6
was marked for identification.]
BY MS. GASTON:

Q This appears to be an early draft of Exponent's
evaluation of Professor Gilbert's demonstration, is that
correct?

A It appears to be a draft. It is titled "Technical
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Memorandum, Recreation of Dr. Gilbert's Demonstration on a
200X Vehicle."

Q Why did Exponent fail to produce this document to
the committee?

A I wouldn't be able to answer that question.

Q Are there other drafts of this report?

A I wouldn't know. It would be just speculation on
my part. But it could be that this is how it started and
ended up as the evaluation of the Gilbert demonstration that
is being produced or released as a final report.

Q If you will turn to the second page please, in the
upper righthand corner the date is stamped February 2010.
Can you recall with more specificity the date on which this
documeht was circulated or generated?

A No. As a matter of fact, I just want to be clear.
I have not seen this specific document before.

Q Okay. When you say you haven't seen this specific
document before, have you seen other versions of this
document?

A I don't believe so. To the extent that this
document evolved into the final report that was released, I
mean, I can recognize some of the figures that appear to be
related to the ABC demonstration on TV. I recognize that
some of them are also in the final report that was released.

But that is about it.
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Q This document is on Exponent letterhead?

A Correct.

Q So this document was created by Exponent for Bowman
& Brooke, as it says on the first page, prepared by Exponent,
prepared for Bowman & Brooke?

A I have no reason to dispute that, but I have not
seen this document before.

Q I would 1like to direct you again to the second page
and to the third full paragraph, which begins "Exponent was
asked."

A Yes,

Q Will you please read that third full paragraph out
loud?

A Yes. "Exponent was asked whether manipulations on
the accelerator pedal of a 200X Xxxxx Xxxxx," which I
understand probably means the vehicle model, a blank for the
vehicle model, "in a manner comparable to those performed by
Mr. Gilbert on the Toyota Avalon, would result in a
comparable result. Exponent determined that indeed such
manipulations would cause engine revving and an increase in
power output in the same vehicle. Further, Exponent found
that these manipulations neither triggered a check engine
light nor set any diagnostic trouble codes.”

Q So where you read the X's, that is a blank where

the names of non-Toyota cars would be filled in 1in later
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A I don't know if I necessarily read that. It could
just be a placeholder for one or more vehicles that we were
in the process of testing at that time.

Q As of the writing of this draft, Exponent could not
name the other cars on which it had recreated Dr. Gilbert's
experiment?

A Again, I am not sure that that is correct. 1In this
document, it just means it is a placeholder. That doesn't
necessarily mean that we don't know what the vehicles were.
We were in the process of testing the vehicles.

BY MS. TINDALL:

Q Did you do any drafting of the report before you
tested other vehicles?

A I did not, no.

BY MS. CHRISTIAN:

Q What date specifically? I mean, we know Gilbert's
report came out on the 22nd and the hearing was on the 23rd.
What date did you guys start? When did you guys start, or
when did you hear from Bowman & Brooke you guys need to test
what Gilbert did?

A I don't remember exactly the date. But there were
some discussions between Dr. Gilbert, Toyota and Exponent
before his testimony, and I believe certainly before he

released the report, and certainly before the ABC
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demonstration on TV. So there were communications. We
knew -- we had an idea of what Dr. Gilbert had done. So it
started, I can't remember exactly when, but there were
communications before his preliminary report was produced,
and so we were engaged in that analysis beforehand.

Q Do you remember when you acquired the other
manufacturers' cars to start testing?

A No, I do not.
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