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Jacobsthal sequence Fibonacci sequence

We present the geometric characterizations and symmetric relations between standard normal distribution and inverse Mills ratio
by circles and squares from the viewpoint with considering the height of densities such as ancient Egyptian drawing styles and using
the Greek Pythagorean Theorem.

First, we can clarify the integral forms of various cumulative distribution functions including standard normal distribution based
on the aspect ratio (=1.0, see 1).

Second, we reconsider what the several times of standard deviations multiplied by the square root of the time mean with their
positive and negative expectations multiplied by the time under the condition the aspect ratio=1.0 (see 2). At this time, we can
understand the following things.

(1) We can find the equilibrium formulation at any real numbers of the time 7 (see 2).

(2) Its constant number, 0.612003, was found by Karl Pearson about 100 years ago.

(3) Sir David Roxbee Cox reconfirmed the value to cluster the normal distribution.

(4) Truman Lee Kelley also proposed the 27 percent rule formulation.

Third, we can show the parabola for maximal profits including fees. And that is equal to its fee based on the 27 percent
probability. In addition to these tendencies, we can clarify the relations between winners, losers, and their banker (see 3).

Fourth, we can understand two types of ordinary differential equations to explain that with circles and squares (see 4). One 1s the
Bernoulli differential equation of inverse Mills ratio. The other is the second order linear differential equation of the integral of
cumulative normal distribution function (see 1). From these tendencies, we can also get the modified intercept forms geometrically
and symmetrically for maximal profits of winners, these losses of losers, and their banker’s fee. We can understand that these
equations should be changing the probability points and these probabilities based on Pythagorean Theorem correctly. If the
probability point is that found by Karl Pearson, we can show you that it 1s the special point of standard normal distribution such as Sir
Cox’s proposal. Other point on the right triangle with 3:4:5 1s also the third quantile of standard normal distribution.

Finally, we can also realize there are many similar tendencies close to the relations between circles and squares such as Vitruvian
man by Da Vinci and various Mandalas although there might not be related to normal distribution directly and historically. The
ancient Egyptian drawing styles enable us to illustrate the geometric characterizations and symmetric relations between standard
normal distribution and inverse Mills ratio with circle and square based on the Pythagorean theorem in the ancient Greece. We think
that our 1deas shall be contributed in the statistical modelling and these evaluation fields since our suggested figures should be much
more easily understood and powerful than we thought.
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2. Second concept as distances of probability points based on the time 7. There should be maximal losses
against the positive returns or maximal profits against the negative returns by the 27 percent probabilities.
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If we consider t =1 and o =1, we can estimate the equilibrium point as = = A. The integral results are as follows.
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and x-th power of the equiangular spirals should be verified as a simple unique equation precisely. Conic curves such as PDF of the truncated
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Conic curves, sinusoidal spirals, equiangular spirals, and Limacons of Pascal

Conic curves such as parabolas, hyperbolas, and ellipses
in addition to cardioids, lemniscates, lines, circles, points,
Cayley’s sextics, Tschirnhausen cubics,

and Limacons of Pascal.
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