When Improbability Becomes
Probable

If X is a continuous random variable with p.d.f. Fy(x)
o0
E[X] = J xFy(x)dx
-0

If X is a discrete random variable with probability function Fy(x).

E[X]= ) xFy(x)= Y xP(X =2x)

X X
If f(X) is a function of X then the Expected value of f(X)

ELfX)] = ) fQFy(x) = ) f)P(X = x)

Example
Expected value when we roll a fair die (random experiment).
Let X represent the outcome of the experiment.

X={1,2,3,4,5, 6}, Each of these has a probability of 1/6 of occurring as it’s a fair die.
So
EX]=1%1/6+2*%1/6+3%1/6+4%1/6 +5*1/6 + 6% 1/6

=7/2=35

by Armando Simén

Sometimes I wonder if our “laws of probability” are all that
lawful.

We are told by the experts in probability that when it comes
to state lotteries, the chances are so slim as to be
nonexistent, something in the order of tens of millions
against someone winning one of those mega lotteries.

And yet, people do win lotteries.

Indeed, winners are supposed to be so rare, yet I, from my
very small circle of acquaintances, know of one person who won
$7 million from a state lottery (he didn’t give me any money,
dammit).

Supposedly, the probability of being struck by lightning 1is
very, very slim, but some people have been stuck by lightning.
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Twice.

Consider also the town of Codell, Kansas. Its claim to fame
was that it was hit by a tornado in 1916. And then in 1917.
And then in 1918. The first time the tornado struck on May 20.
The second time on May 20. The third time on May 20. That
should not have happened.

Now I want to relate a few instances of mind-boggling
improbabilities (mind-boggling to me, at any rate) of which I
have been personally involved.

Unfortunately, they did not have to do with state lotteries.

Decades ago, I was married to my now (thankfully) ex-wife, who
wore those tiny contact lenses that you fit over the cornea of
your eye. We lived in an apartment complex with a swimming
pool and while swimming there one day, one of the expensive
lenses popped out of her eye and into the water. As absurd as
it sounds, we tried to find it in the pool, even though the
pool was large, the lens tiny and of the same color as the
water (keep all that in mind). Anyway, I put on a pair of
goggles and swam around. Just to try. Well, I found it! I
found it slowly drifting underwater simply in front of me in
one part of the pool, halfway to the bottom. In order to truly
appreciate this, you must keep in mind the sizes involved (or
look at a swimming pool, or better yet get in a swimming pool,
if you have the opportunity).

But it gets better.
She lost it again.

In the same pool.

And I found it again.

All right, here is another instance—with numbers. I went to
the University of Southern Mississippi, in a college town, for
several years, then went to live in the gargantuan metropolis



of Houston, Texas, with a population of millions. One night, I
am approaching a movie theater and a friend that I had known
in USM came out of it! We had never kept in touch, so I had no
idea if and when she was going to be there. Houston is not
near Mississippi. It has numerous theaters. And millions of
people. Yet, simply because I was there, at that precise
moment, we reconnected.

And the same thing happened again! (And no! I am not making
this up!): a couple of years later I was walking in the
multilevel Galleria shopping mall in Houston and I chanced
across an acquaintance from the same university!

Nor am I the only person to whom this has happened. Mark
Twain, in his book, Roughing It, tells of having come across a
childhood friend of his in Nevada that he had not seen for
years while on a business trip out West; he had last seen him
“thousands of miles away,” as he put it, in Missouri.

What is the probability of that happening?

Another instance of when improbability becomes probable: at
one time I was myself in a gathering with eight people, three
of which had twin siblings. Again: what is the (im)probability
of this happening?

One last instance of improbability, with no repeat, but which
is to me even more mind-boggling. Decades ago, I was traveling
in Europe with a Eurail Pass. At that time, I had not yet
become an American citizen, so I needed visas to enter any
European country with the passport that I had. Earlier, I had
entered Italy (with a visa), had gone to other countries and
was on my way back to Italy, via Switzerland, to catch a plane
back home to the States. In my railroad compartment was a
student from South Korea who spoke English and we got into to
talking. Well, two Italian inspectors rapidly came by, they
checked our passports for visas and, not having them, they
detained us at the next stop inside Switzerland in order to



purchase them. The South Korean was 1livid while I was
surprised that I needed a second one to re-enter the country,
but, regardless, we got off at the station, paid for the
visas, and waited for the next train to Italy, which we
eventually boarded. In the huge metropolis of Milan, at the
gargantuan train station, my traveling companion came across a
friend of his from South Korea, whom he had not seen in a long
time!

Now, think about that for a minute.

He stumbles on a friend of his from the same country. In an
enormous train station. A crowded enormous train station at
that. At that instant. On the other side of the planet! And,
to add frosting on the cake, if he had not been delayed at the
border, they would not have crossed paths.

So, what does all of this mean? I will tell you what it means.
It means that I am going to go out and buy a lottery ticket
right now, that is what it means!
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