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Euler’s identity is an equality found in mathematics that has been compared 

to a Shakespearean sonnet and described as "the most beautiful equation." 

It is a special case of a foundational equation in complex arithmetic called 

Euler’s Formula, which the late great physicist Richard Feynman called in 

his lectures "our jewel" and "the most remarkable formula in mathematics."  

In an interview with the BBC, Prof David Percy of the Institute of Mathematics 

and its Applications said Euler's Identity was “a real classic and you can do 

no better than that … It is simple to look at and yet incredibly profound, it 

comprises the five most important mathematical constants.” 

 

Euler's Identity is written simply as 

 

𝑒"# + 1 = 0 
The five constants are: 

• The number 0 which represents nothingness. 

 

• The number 1 amazing and unique in that because it usually is the 

solution of equations in such an obvious way that we even forget it is 

For instance, it is the only solution to the equations 𝑥) = 𝑥 and 𝑥* = 𝑥 

 

• The number π, an irrational number (with unending digits) that is the 

ratio of the circumference of a circle to its diameter. It is approximately 

3.14159… 

 



• The number e, also an irrational number. It is the base of natural 

logarithms that arises naturally through study of compound interest 

and calculus. The number e pervades math, appearing seemingly from 

nowhere in a vast number of important equations. It is approximately 

2.71828…. Imagine you put 1 rand in your bank, and they tell you’ll 

win a 100% interest rate every year. If they compute your interest rate 

at the end of the year you’ll get 1 more rand, and obtain a total of 2 

rands.  Instead, you may want to argue that the investment rate should 

be computed every month. Now, because it’s a 100% interest rate in 

twelve months, and because 100/12≈8.33, you should get an 8.33% 

rate every month. And if you do, amazingly, at the end of the year, 

instead of ending up with 2 rands, you’ll have 2.61 rands! But wait! You 

can do even better by computing investment rates every day. Or even, 

every hour. Or every second. Eventually, by having a continuous 

growth, you would end up with e≈2.718… rands at the end of the year. 

That’s how much you win a year with a 100% continuous growth. 

 

• The number i, defined as the square root of negative one: √(-1). The 

most fundamental of the imaginary numbers, so called because, in 

reality, no number can be multiplied by itself to produce a negative 

number (and, therefore, negative numbers have no real square roots). 

But in math, there are many situations where one is forced to take the 

square root of a negative. The letter i is therefore used as a sort of 

stand-in to mark places where this was done. 

Another mathematical equation that has receiveTd acclaims over the years 

and has been applied to many practical usages is the Baye’s Theorem. 

 

Baye’s Theorem 



Bayes' theorem is a formula that describes how to update the probabilities 

of hypotheses when given evidence. It follows simply from the axioms 

of conditional probability, but can be used to powerfully reason about a wide 

range of problems involving belief updates.  

Given a hypothesis H and evidence E, Bayes' theorem states that the 

relationship between the probability of the hypothesis 𝑃(𝐻) before getting 

the evidence and the probability 𝑃 𝐻 𝐸  of the hypothesis after getting the 

evidence is 

𝑃 𝐻 𝐸 = 	
𝑃 𝐸 𝐻
𝑃 𝐸 𝑃(𝐻) 

Many modern machine learning techniques rely on Bayes' theorem. For 

instance, spam filters use Bayesian updating to determine whether an email 

is real or spam, given the words in the email. Additionally, many specific 

techniques in statistics, such as calculating p-values or  interpreting medical 

results, are best described in terms of how they contribute to updating 

hypotheses using Bayes' theorem. 

 

Alpha Transport 

A strategy of allocating funds within a portfolio to neutralize the market risk 

inherent in the portfolio. It aims to obtain alpha returns while neutralizing 

the market risk. A portfolio manager or investor can generate alpha from 

any asset class through dedicated alpha-engines or vehicles. An investor 

may have a beta exposure to the bond market but would attempt to 

generate alpha from the equity market. In this case, the alpha is said to be 

transported from the equity market and placed on top of the bond portfolio. 

A hypothetical trade applying alpha transport may involve taking a long 

position in country- or geographic area-specific portfolio, and a short 



position in one domestic futures index, while shorting a foreign futures 

index. In this sense, alpha transport allows investors and managers to add 

value to their portfolios from other sources. 

 

Applying Bayes Theory in Alpha Transport 

As far back as in 1975, Daniel Shefer in his article “Transport investment 

decisions with Bayesian statistical decision theory” presented an optimal 

decision-making process under uncertainty. The basic elements of the 

Bayesian Statistical Decision Theory which provides the basic framework of 

the analysis was presented along with the elements of the traditional 

statistical decision theory. Subsequently, a simplified example of transport 

investment decisions was presented where Bayesian Statistics provides the 

basic elements of future uncertainty. This has in modern times transformed 

into a computerized program amenable to rapid examination of multiple 

future events. 

 


