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VAMPIRES AND EXPONENTIAL GROWTH

BY COSTAS

Editor’s Note: The following tongue-in-
cheek article uses the principles of exponen-
tial growth—a runaway reinforcing process
—to “prove” why vampires can’t exist in the
real world. It also illustrates the “Limits to
Growth” systems archetype: that no reinforc-
ing process can go on forever, because it will
inevitably encounter a limit. In the case of
vampires, the limit is the number of humans.
The authors argue that, because of these
dynamics, either we must all be vampires or
none of us can be. Something interesting to
note is how incremental the process seems
until the last few months, when the hypothet-
ical population shifts would be monumental.
We hope you enjoy this lighthearted take on
an important systemic process.

nyone who has seen John

Carpenter’s Vampires, Dracula,
Blade, or any other vampire film is
already quite familiar with the vampire
legend. The vampire needs to feed on
human blood. After one has stuck his
fangs into your neck and sucked you
dry, you turn into a vampire yourself
and carry on the blood-sucking legacy.
The fact of the matter is, if vampires
truly feed with even a tiny fraction of
the frequency that they are depicted as
doing in the movies and folklore, then
humanity would have been wiped out
quite quickly after the first vampire
appeared.

Let us assume that a vampire needs

to feed only once a month. This is cer-
tainly a highly conservative assumption,
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Use behavior over time graphs to
stimulate conversation around chang-
ing trends in your organization. If we
were at this level a year ago, and
we're at this level today, where can
we expect to be next year? What do
we need to do to get there?

EFTHIMIOU AND SOHANG GANDHI

given any Hollywood vampire film.
Now, two things happen when a vam-
pire feeds. The human population
decreases by one and the vampire pop-
ulation increases by one. Let us suppose
that the first vampire appeared in 1600
A.D. It doesn’t really matter what date
we choose for the first vampire to
appear; it has little bearing on our
argument. A U.S. Census web site
provides an estimate of the world
population for any given date. For
January 1, 1600, we will accept that the
global population was 536,870,911. In
our argument, we had at the same time
one vampire.

We will ignore the human mortality
and birth rate for the time being and
only concentrate on the effects of vam-
pire feeding. On February 1, 1600, one
human will have died and a new vam-
pire will have been born. This gives two
vampires and 536,870,911 — 1 humans.
The next month, there are two vampires
feeding, thus two humans die and two
new vampires are born. This gives four
vampires and 536,870,911 — 3 humans.
Now on April 1, 1600, there are four
vampires feeding and thus we have four
human deaths and four new vampires
being born. This gives us eight vampires
and 536,870,911 — 7 humans.

By now, the reader has probably
caught on to the progression. Each
month, the number of vampires doubles
so that after n months have passed, there
are:

2x2x..x2=2"

n times
vampires. This sort of progression is
known in mathematics as a geometric pro-
gression—more specifically, it 1s a geo-
metric progression with ratio two, since
we multiply by two at each step. A geo-
metric progression increases at a
tremendous rate, a fact that will become
clear shortly. Now, all but one of these

vampires were once human, so that the
human population is its original popula-
tion minus the number of vampires
excluding the original one. So after n
months have passed, there are:

536,870,911 — 2" + 1

humans. The vampire population
increases geometrically, and the human
population decreases geometrically (see
“Change over Time in the Vampire and
Human Populations”).

“Change over Time in the Vampire
and Human Populations” lists the vam-
pire and human population at the begin-
ning of each month over a 29-month
period. Note that by the 30th month,
the table lists a human population of
zero. We conclude that if the first vam-
pire appeared on January 1, 1600,
humanity would have been wiped out
by June of 1602, two and a half years
later.

All this may seem artificial, since we
ignored other effects on the human pop-
ulation. Mortality due to factors other
than vampires would only make the
decline in humans more rapid and there-
fore strengthen our conclusion. The only
thing that can weaken our conclusion
is the human birthrate. Note that our
vampires have gone from one to
536,870,912 in two and a half years. To
keep up, the human population would
have had to increase by the same
amount. The web site (U.S. Census)
mentioned earlier also provides estimated
birth rates for any given time. If you go
to it, you will notice that the human
birthrate never approaches anything near
such a tremendous value. In fact, in the
long run, for humans to survive in the
given scenario, our population would
have to at least double each month! This
is clearly far beyond the human capacity
for reproduction.

If we factor in the human birthrate
into our discussion, we find that, after a
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few months, the human birthrate is very
small compared to the number of deaths
due to vampires. This means that ignor-
ing this factor has a negligibly small
impact on our conclusion. In our exam-
ple, the death of humanity would be
prolonged by only one month.

We conclude that vampires cannot
exist, since their existence would contra-
dict the existence of human beings. Inci-
dently, the logical proof that we just
presented is of a type known as reductio
ad absurdum, that is, “reduction to the
absurd.” Another philosophical principle
related to our argument is the truism
given the elaborate title, the “anthropic
principle.” This states that if something is
necessary for human existence, then it
must be true since we do exist. In the
present case, the nonexistence of vam-
pires is necessary for human existence.
Apparently, whoever devised the

vampire legend had failed his
college algebra and philosophy
courses. @

Excerpted from Cinema Fiction vs.
Physics Reality: Ghosts, Vampires,

and Zombies. This version of the

article originally appeared in the
Skeptical Inquirer, Volume 31.4,

July/August 2007. Used by per-
mission of the Skeptical

Inquirer (WWw.csicop.org).
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CHANGE OVER TIME IN THE VAMPIRE AND
HUMAN POPULATIONS

Month

0 N O L1 h W IN —

NN NNMNMNNNNNNN — — = — — — — — — —
O O N0 U A WN-—OVWONOUAWN-—O O

30

Vampire Population Human Population

| 536,870,911

2 536,870,910

4 536,870,908

8 536,870,904

16 536,870,896

32 536,870,880

64 536,870,848

128 536,870,784

256 536,870,656

512 536,870,400

1,024 536,869,888

2,048 536,868,864

4,096 536,866,816

8,192 536,862,720
16,384 536,854,528
32,768 536,838,144
65,536 536,805,376
131,072 536,739,840
262,144 536,608,768
524,288 536,346,624
1,048,576 535,822,336
2,097,152 534,773,760
4,194,304 532,676,608
8,388,608 528,482,304
16,777,216 520,093,696
33,554,432 503,316,480
67,108,864 469,762,048
134,217,728 402,653,184
268,435,456 268,435,456
536,870,912 0

The vampire and human populations at the beginning of each
month during a 29-month period.
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