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1 Potatoes

I got this from the Internet, so I know it must
be true.

To burn some serious calories you can do this
simple exercise:

Begin by standing on a comfortable surface,
where you have plenty of room at each side.

With a 5-1b potato bag in each hand, ex-
tend your arms straight out from your sides
and hold them there as long as you can. Try
to reach a full minute, and then relax.

Each day you’ll find that you can hold this
position for just a bit longer. After a cou-
ple of weeks, move up to a couple of 10-1b
potato bags.
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Then try 20-1b potato bags and then even-
tually try to get to where you can lift a
50-1b potato bag in each hand and hold
your arms straight out for more than a full
minute.

By the way, I am proud to say that I am
currently at that level.

After you feel really confident at that level,
put a potato in each bag.

2 Aloha

Brothers and Sisters, Alohal

It is a great honor to be invited to give the
annual David O. McKay lecture. I always
find these lectures stimulating and enjoy-
able. I hope that my presentation today will
measure up to that high standard, and that
you will find it both interesting and thought-
provoking.

Ambiguity fascinates me. It is a two-edged
sword. On the one hand, it delights us with
the cleverness that underlies almost all hu-
mor. On the other hand, it injures us with
the consequences that come from mistaken
interpretations. It deserves our respect and
should be used with care.

Noted psychologist Sigmund Freud said:

Neurosis is the
inability to
tolerate
ambiguity.

Sigmund Freud

“Neurosis is the inability to tolerate ambigu-
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ity.”

To be neurotic is to be overly anxious. But
life is often ambiguous. It requires us to deal
with the unknown, and to move forward with
incomplete information. Healthy living re-
quires the ability to tolerate ambiguity.

3 My PhD Thesis

My background is computing. In particular,
my PhD thesis is entitled:

Confidence and Rejection

in Automatic Speech Recognition

Larry Don Colton

“Confidence and Rejection in Automatic
Speech Recognition”

Automatic Speech Recognition is becoming
common. One example is where you talk
into a microphone and the computer types
out the words you are saying.

Confidence, in the case of my thesis, is a
measure of probability. It strives to show
just how certain you are of any given tran-
scription. It can be based on the phonetic
facts of the utterance. It can also be based
on larger issues, such as what would make
the most sense right now.

February 10, 2012



David O. McKay Lecture, 2012

9 Feb 2012

Four Candles

Fork Handles

Take for example the utterance: “fork han-
dles.” Without context, can you tell which
of the phrases I said?

I will say it again. “fork handles.”

Computer Speech Recognition has difficulty
when things are ambiguous. So do people.
But people seem to be a lot better at resolv-
ing ambiguity.

4 Humor

Ambiguity is fun.

We love a surprise. Many forms of humor
rely on unexpected changes in meaning.

In our potato bag joke, the natural assump-
tion is that the bag is already filled with
potatoes. At the end we discover that it
is just the empty bag. It is an unexpected
change in meaning.

4.1 Driven

Advertising slogans can be particularly fun.
Companies have a huge desire to be remem-
bered so that when you need their product,
you will think of them. One way they do this
is by creating cute slogans that have more
than one meaning.

I recall a slogan from several years back. The
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We.

Are.
Driven.

“We. Are. Driven.”

By this they clearly meant two things.

Number 1: They are compulsive about doing
their job with excellence.

Number 2: People drive their cars.

This dual meaning gives us a sense of delight
for its cleverness. And the emotion of delight
makes it more memorable.

4.2 The Lady

Here is example that most of you have prob-
ably seen on the posters around campus.

The oldest example I found was a German
post card in 1888. It shows up two years
later as part of an advertisement about cars,
or rather buggies.

http://mathworld.wolfram.com/
YoungGirl-0ldWomanIllusion.html

February 10, 2012
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By the way, you can find all the pictures I am
showing if you Google “Don Colton McKay
Lecture” at your convenience later today.

http://byuh.doncolton. com/mckay/

In this picture, how many of you can see a
young lady looking away?

How many of you can see an old lady looking
mostly forward?

How many of you can see both of them?

Most people have no trouble seeing the
young lady. Here is a view with important
features marked.

Young Lady:

eye N

nose — >
ear
chin — @

necklace

On the other hand, many people have dif-
ficulty seeing the old lady. Here is another
view with important features marked.

Old Lady:
eye
wart

o
eye

nose — 4

mouth

4.3 Ignorance

Moving on, let’s go back to ambiguous
words. Here is a question and response.
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Question:
What is the difference
between Ignorance
and Apathy?

Response:
I don't know,
and I don't care.

Question: What is the difference between ig-
norance and apathy?

Response: 1 don’t know and I don’t care.
What exactly does that answer mean?

On the one hand,

Question:
What is the difference
between Ignorance
and Apathy?

Response:
I don't know,
and I don't care.

the person may be unhelpfully saying “I
don’t know what the difference is, and fur-
thermore, I really don’t even care.”

On the other hand,

Question:
What is the difference
between Ignorance
and Apathy?

Response:
I don't know,
and I don't care.

the person may be helpfully saying “Ah, the
difference is that ignorance means ‘I don’t
know’ and apathy means ‘I don’t care’.”

February 10, 2012
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5 Mathematics

Here is a question that I am sure many of
you have pondered.

Mathematician Tahitian Drummer

What does Mathematics have in common
with Tahitian Drums?

Answer: They both rely on Log-rhythms.
Okay. Sorry.

5.1 Precedence

But speaking of mathematics, let’s look at
some more serious ambiguity.

3+2x5=77

Three plus two times five.

Some calculators will tell you it is 25. Others
will tell you it is 13.

In mathematics we can solve this ambiguity
two ways.

Don Colton
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3+2x5=7?
(3+2)x5=25

3+(2x5)=13

First, parentheses can be used to explicitly
show what we mean.

Second, rules of precedence can be used to
implicitly assign a meaning. By these rules
we normally agree that multiplication hap-
pens before addition.

5.2 Logic

Let’s try a little logic.

I will now prove to you that a ham sandwich
is better than complete happiness.

You may be thinking, “nothing is better
than complete happiness.”

I agree. But follow along carefully.

The law of transitivity tells us that:

The Law of Transitivity
If B is better than C B>C
And A is better than B A>B

Then A is also better than C A> >C

If B is better than C, and A is better than
B, then A is also better than C.

We will apply those rules to create our proof.

February 10, 2012
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Nothing
is better than
complete happiness.

nothing > happiness

A ham sandwich
is better than
nothing.

ham > nothing

Therefore ... ham > > happiness

Don't write merely
to be understood.

Write so that you
cannot possibly
be misunderstood.

Robert Louis Stevenson

First: Nothing is better than complete
happiness.

Second: A ham sandwich is better than
nothing.

Therefore we can clearly see that a ham
sandwich is better than complete happiness.

I trust that all of you are convinced. Or
maybe not.

http://en.wikipedia.org/wiki/
Fallacy_of_four_terms

This particular abuse of logic is called
“equivocation.” It is a form of ambiguity.
It is when you change the meaning of a term
in the middle of an argument. In this case,
we are changing the meaning of the word
“nothing.”

In the first instance, “nothing” refers to
whether such a thing exists. Nothing exists
that is better than complete happiness.

In the second instance, “nothing” refers to
what I possess. Possessing a ham sandwich
is better than possessing nothing.

6 Writing Clearly

The famous author Robert Louis Stevenson
said:
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“Don’t write merely to be understood.

Write so that you cannot possibly be mis-
understood.”

Writing clearly is much harder than we
might realize.

6.1 Computers

I teach a class called “Beginning Program-
ming.” One of the things I repeat over and
over to my students is that Computers are
Stupid. I tell them this because many peo-
ple get frustrated when computers do not do
what they want them to do. They expect
computers to understand more than they do.

Actually, computers can only do a small
number of things. But they are very fast,
very reliable, and very cheap.

Programming is the art of breaking down the
complex tasks that we really want done
into the simple steps that computers can
actually perform.

As a college student myself, I did some tu-
toring. One student was convinced that if
he just got the right names for the variables
in his program, the computer would under-
stand what he wanted and would do the right
things. I never did get him to understand
that the computer does not care what he
names his variables, and that the computer

February 10, 2012
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does not understand what he wants, at
least in the sense that another person would.

Instructing people is much easier than pro-
gramming. People normally get it when you
explain something. They get the big picture.
They understand the context. There is sel-
dom a need to micro-manage them. Point
them in the right direction and say enough
words to get them moving. Things will hap-
pen in a reasonable and correct way most of
the time.

Programming is difficult precisely because
computers do not get it. They do not under-
stand the big picture. They always need to
be micro-managed. But we still love them.

6.2 People

Understanding is an amazing achievement.
Most human communication, it seems to me,
happens not because we say what we mean,
but in spite of saying it wrong. It is a
wonderful gift that so often we understand
each other even when we say things badly.

Take for example the ordinary question:
“Do you know what time it is?”

Simply answering “yes” would almost cer-
tainly be inappropriate.

In most cases, this question really means:
“If you know what time it is, please tell me.”

As humans, we seem almost compulsive
about guessing each other’s real intentions
and for the most part we are amazingly good
at it. This allows us to be polite, and to
skillfully hint at what we want rather than
making formal requests or demands. This
also lets others have the pleasure of going
the extra mile beyond what was asked.

Don Colton
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7 Time Flies

As humans, we normally do not recognize
ambiguity unless it is between two or more
reasonable alternatives. Somehow we filter
out the unreasonable options with hardly a
thought.

Consider this example, the venerable old
saying:

“Time flies like an arrow.”

Time Flies Like An Arrow

What exactly does this mean? Each mo-
ment of life is a precious opportunity. We
can turn it into results, or we can let it slip
by. Whether we use it or not, it is gone.
To get the most out of life, we should, as
(LDS) Hymn 226 says, “Improve the shining
moments; Don’t let them pass you by.” As
students you certainly know this. There is
never enough time.

In fact, this meaning is so clear and pow-
erful to most people that we can easily fail
to see other meanings in those same words.
A computer, being stupid, might find these
other meanings to be just as reasonable.

One amusing response, sometimes attributed
to famed comedian, Groucho Marx, is

February 10, 2012
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Time Flies Like Fruit Flies Like
An Arrow A Banana

Yes, and “Fruit Flies Like A Banana.”

If such a critter as a time fly existed, perhaps
it would feed upon arrows. Hence, time flies
like an arrow.

And, lest we think that this is the only al-
ternative, we can introduce sports.

Like An Arrow

Time Flies ...

In a contest, we may wish to determine the
speed of a fly. But we may not know how. In
asking around, the local expert may simply
tell us to

time flies the same way that you would time
an arrow.

http://en.wikipedia.org/wiki/Time_
flies_like_an_arrow

I thank my colleague, Geoff Draper, for
many of these delightful illustrations.

Let me summarize my point by saying that
ambiguity can exist but be invisible to us
because we resolve it so quickly that we
hardly notice it. The invisibility is due to
our perspective.

Don Colton
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And therein lies another point that I wish to
address.

8 Context

What we can see depends in great measure
on what else we see. Take a look at this
checker board.

o<

-

Look at the two buttons. Would you say
that the one in the middle of the board is
brighter than the one on the edge? They are
actually the exact same color. Most people
find that hard to believe.

Here is another view of those same two
squares, with the surroundings removed.

VR
Y @4

-

The slides are on my web site. You can verify
the colors yourself.

(This is called the Checkershadow Illusion,
and is associated with Edward H. Adelson.)

What we see in these two pictures depends a

February 10, 2012
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lot on what the context is. And it’s not even
the local context. The gray squares around
each dot are also exactly the same shade of
gray. For me, this really only leaves the in-
fluence of the shadow, which is a cognitive
interpretation, rather than an optical one.

9 Perspective

My observation is that perspective can play
a big role in whether something is ambigu-
ous or not. And for any two people, their
perspectives are always different. Normally
they are similar enough that mistakes are
rare. Sometimes they are surprisingly dif-

ferent.

For example, let’s say I am working on my
car. I have crawled underneath and I am
laying on my back. My wife is by the tools
ready to help me. I decide I need a particular
tool. I forget what it is called, but I know
where I laid it. 1 may call out to my wife,
pointing in the general direction of the tool,
and make my request: “Could you pass me
that tool?”

But maybe the tool I wanted is not in the
direction I pointed. I have forgotten where
I laid it, or maybe one of my children has
moved it. My wife may have several tools in
view, any of which could be the one that I
need. What should she do?

She would probably just guess and hand me
something.

In this case, my perspective is different than
hers. My perspective is a memory of where
I think things are. Her perspective is what
she can actually see. I did not intend to be
ambiguous but it came out that way because
our perspectives differ.

Don Colton

Page 9

10 False Confidence

I really like this next quote.

It ain't what you don't know
that gets you into trouble.

It's what you know for sure
that just ain't so.

Mark Twain

It ain’t what you don’t know that gets you
into trouble. It’s what you know for sure
that just ain’t so.

I checked on the Internet. Most of the ci-
tations I found claim that Mark Twain said
it. However, in all his published writings,
nothing like that quote turns up.

http://wellnowbob.blogspot.com/2008/
07/it-aint-what-you-dont-know.html

It ain't what you don't know
that gets you into trouble.

It's what you know for sure
that just ain't so.

Mark Twain (really??)

I find it delightfully amusing and a bit ironic
that those bloggers who are claiming that
Mark Twain said it are actually falling vic-
tim to the very truth that they claim he said.

They know for sure that Mark Twain said it,
but it may not be so.

My interest in the thought is this: ambiguity,
wrongly interpreted, can become the thing
we “know for sure that just ain’t so.” And

February 10, 2012
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that can get us into trouble.

Ambiguity is part of life. We have to deal
with it. We have to interpret things without
having complete knowledge.

But do not be over-confident. Remember
that it is just your best guess at this mo-
ment, and later, with more perspective, you
may find yourself changing your mind.

11 Mars

There is also rocket science involved. I have
another story.

The United States National Aeronautics and
Space Administration, NASA, provides us
an interesting example in the realm of things
we know for sure that just ain’t so.

Mars Climate Orbiter
Mishap Investigation Board
Phase I Report

November 10, 1999

I am speaking of the metric mixup that lead
to the loss of the Mars Climate Orbiter on
September 23, 1999.

http://en.wikipedia.org/wiki/Mars_
Climate_Orbiter

In 1995 NASA got approval to create and
launch the Mars Climate Orbiter. It was
part of the larger Mars Surveyor program
started a few years earlier. It was made
ready and was launched December 11, 1998.
Nine months later it reached the Red Planet.
To achieve orbit, it had to slow down. A lot.

Don Colton
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The plan was to conserve fuel by coming in
at an angle and then bouncing off the thin
Martian atmosphere, back into space. This
process is called aerobraking and it is well
understood. The aerobraking was to be care-
fully repeated several hundred times over a
two month period until the craft had slowed
down enough to enter a circular orbit.

Estimated Path
Actual Path

?

Mars Climate Orbiter
as it enters orbit
for the first time.

il

To Earth

On September 23, the orbiter entered the at-
mosphere of Mars for the first time. But it
was off course. It disappeared behind the
planet 49 seconds earlier than expected. It
did not reappear. For two days the team
tried to regain contact without success.

Several review boards were created to in-
vestigate the mishap. As reported in the
November 1999 report, they found that
as early as April, five months before the
mishap, the orbiter was known to be off
course. Scientists investigated and made ad-
justments but did not find the real cause.

The MCO MIB has determined that the root cause for the loss of the MCO spacecraft was
the failure to use metric units in the coding of a ground software file, “Small Forces,”
used in trajectory models. Specifically, thruster performance data in English units instead
of metric units was used in the software application code titled SM_FORCES (small
forces). A file called Angular N D ion (AMD) ined the output data

from the SM_FORCES software. The data in the AMD file was required to be in metric
units per existing software interface documentation, and the trajectory modelers assumed
the data was provided in metric units per the requirements.

dically

After the mishap, it was eventually noticed

February 10, 2012
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that the small forces database, part of the
orbiter computing system, had been return-
ing values that were too small by a factor of
4.45. These values were used to control the
thrusters on the space craft.

This was the metric mixup. One pound of
force is equal to 4.45 Newtons. The small
forces database was filled with numbers ex-
pressed in pounds of force, which is the clas-
sical English measurement, when they were
required and expected to be expressed in
Newtons, the modern metric equivalent.

This discovery explained the many months
of puzzling discrepancies. It also explained
the 49-second error upon entering orbit. The
entry trajectory was far lower than expected,
resulting in the loss of the space craft.

We can learn several things from this mixup.

First, even though the project called for met-
ric units, somebody was not paying enough
attention and provided English units in-
stead. It is a clear example of “things we
know for sure that just ain’t so.”

Second, as early as April, there were hints
that something was wrong. The metric
mixup might have been discovered and cor-
rected, but due to the complexity of every-
thing, it was not.

Third, life moves on, even when we are con-
fused, and even when we know we are con-
fused.

12 Gospel

Let’s move from the celestial worlds of outer
space to the celestial worlds of the gospel.

Don Colton
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12.1 Different Meanings

A few months ago at General Conference,

Elder Richard G. Scott taught:

&
different times in our life,

according to our needs. Richand . Seot
A scripture that we may have read many
times can take on nuances of meaning
that are refreshing and insightful when
we face a new challenge in life.”

“Scriptures can communicate
different meanings at

Scriptures can communicate different mean-
ings at different times in our life, accord-
ing to our needs. A scripture that we may
have read many times can take on nuances
of meaning that are refreshing and insight-
ful when we face a new challenge in life.
(Richard G. Scott, The Power of Scripture,
Oct Conf 2011)

What is it about the scriptures that makes
this true?

The first time, or even the tenth time we
read something, we may not be ready to fully
understand.

Some scriptures make reference to the mys-
teries of the kingdom. By definition a mys-
tery is a secret. It is not something that
cannot be understood. Instead, it is some-
thing that is not widely understood. And
ambiguity may play a role.

12.2 Parables of Christ

Consider the many parables of Christ.
In Luke, chapter 8, we find this one:

February 10, 2012
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“He spake by a parable: Asower _#
went out to sow ... And his
disciples asked him, saying, |
what might this parable be?

And he said, unto you it is given to know
the mysteries of the kingdom of God: but to
others in parables; that seeing they might
not see, and hearing they might not
understand.” Luke 8:4-10

“Nevertheless, it is not written
that there shall be no end to
this torment, but it is written
endless torment. Again, it is
written eternal damnation; wherefore it is
more express than other scriptures, that it
might work upon the hearts of the children
of men, altogether for my name’s glory.

Luke 8:4-10 ... he spake by a parable: 5 A
sower went out to sow ...

9 And his disciples asked him, saying, What
might this parable be? 10 And he said, Unto
you it is given to know the mysteries of the
kingdom of God: but to others in parables;
that seeing they might not see, and hearing
they might not understand.

Here we have a stated reality involving sow-
ers and seeds and harvests. But we also have
a parallel and much more important real-
ity involving preachers and the gospel and
changed lives.

In this and numerous other cases, Christ
seems to have expected his apostles to un-
derstand his symbolic language and they did
not. Is this also true of us today?

12.3 Endless Torment

Let’s look at a very interesting and explicit
example of scriptural ambiguity, both as it
is used by God and as it is specifically ex-
plained by God.

In the Doctrine and Covenants, section 19,
we read:

Don Colton
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D& C 19:6-12 6 Nevertheless, it is not writ-
ten that there shall be no end to this tor-
ment, but it is written endless torment.
7 Again, it is written eternal damnation;
wherefore it is more express than other scrip-
tures, that it might work upon the hearts
of the children of men, altogether for my
name’s glory.

Wherefore, I will explain unto
you this mystery, for it is meet
unto you to know even as
mine apostles. For, behold, the
mystery of godliness, how great is it! For,
behold, I am endless, and the punishment
which is given from my hand is endless
punishment, for Endless is my name.

8 Wherefore, I will explain unto you this
mystery, for it is meet unto you to know
even as mine apostles. 10 For, behold,
the mystery of godliness, how great it is!
For, behold, I am endless, and the punish-
ment which is given from my hand is endless
punishment, for Endless is my name.

February 10, 2012
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Wherefore—

Eternal punishment is
God'’s punishment.
Endless punishment is
God’s punishment.”

\Y -

D&C 19:6-12

Wherefore— 11 Eternal punishment is God’s
punishment. 12 Endless punishment is
God’s punishment.

It seems that God’s intention is to get a
point across both to those that understand
the mysteries and also to those that do not
yet understand the mysteries. He is using
ambiguity to communicate at two levels.

From God’s frequent use of symbolic lan-
guage, my feeling is that there are symbolic
messages all around us. The temple, for ex-
ample, is filled with symbolic messages to
be pondered. We learn the gospel line upon
line, when we are ready.

12.4 Private Interpretation

What about “things we know for sure that
just ain’t so”?

The apostle Peter taught:

“Knowing this first, that no
prophecy of the scripture is of any
private interpretation. For the
prophecy came not in old time by
the will of man: but holy men of
God spake as they were moved by
the Holy Ghost.”

2 Peter 1:20-21

2 Peter 1:20-21 20 Knowing this first, that

Don Colton
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no prophecy of the scripture is of any private
interpretation. 21 For the prophecy came
not in old time by the will of man: but holy
men of God spake as they were moved by the
Holy Ghost.

If one person tells another person that a cer-
tain scripture means a certain thing, and
nothing else, I think they are engaging in
private interpretation.

There is no harm in telling someone what
you “think” it means, or what you get out
of it, or how you apply it in your life, but to
me it seems presumptuous to declare that it
means this and only this.

It may mean more than you imagine.

We quoted Elder Scott earlier: “Scriptures
can communicate different meanings at dif-
ferent times in our life, according to our
needs.”

Maybe this is one reason we are instructed
to ponder the scriptures.

In 2 Nephi 28:30 we read:

30 For behold, thus saith the Lord God: 1
will give unto the children of men line upon
line, precept upon precept, here a little and
there a little; and blessed are those who hear-
ken unto my precepts, and lend an ear unto
my counsel, for they shall learn wisdom,; ...

13 Conclusions

In conclusion, I offer these thoughts.
Number 1:

Ambiguity may be an accident. Remember
the dots on the checkerboard. Ambiguity de-
pends on context, and for any two people,
our perspectives are never exactly the same.

February 10, 2012
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So, be kind to others. If they find your words
to be ambiguous when you think they are
perfectly clear, maybe it is because they see
possibilities that you do not.

Number 2:

Ambiguity may be intended. When you no-
tice it, ponder it and learn from it. You may
find a lesson when you are ready.

Number 3:

In the spirit of things we “know for sure that
just ain’t so,” try hard to keep an open mind.

Thank you.
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