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Advance praise 

 

“This is one of the most important books I’ve read, period. It’s short, 

articulate and expansive on a singular subject matter — ergodicity 

which is really the key ingredient to success in life, marriage, business, 

family, happiness, health, etc. It’s mathematical in origin but 

ubiquitous in application. High performance only matters if you 

survive” 

– Blake Janover 

 

“Definitely worth reading! What I appreciate the most is that the 

author chose to explain the practical applications of ergodicity in 

layman terms, thereby making the topic accessible to a wide audience.” 

– Silvia Brumana 

 

“Practical, easy-to-understand explanation of a complex issue. The 

examples the author uses make the definitions come to life” 

– Scott Miller 
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INTRODUCTION 
The reason I didn’t spend enough time with my father is that I optimized 

my life as if he would be there forever. 1  Under that assumption, 

spending my youth focusing solely on school and friends made sense. I 

would have had the rest of my life to spend with him. Sadly, he passed 

away when I was 17, and I got left with a world of regret. 

It is human nature to feel torn between maximizing our potential and 

avoiding regret. Ergodicity will help you understand how to navigate 

this tension. 

  

 

1The “forever” in the text above is, of course, an exaggeration. I meant that I expected my father to live for 

another few decades. In the US, the average male becomes a father at 31 years old and dies at 78. This means 

that, on average, a first child will have 47 years to spend with his father. Sadly, this expectation is thwarted 

by the fact that averages represent not certainties but distributions. many children see their father die 

younger than they thought – 7% of first-children see their father die before they come of age (Assuming that 

their father had them at 31 years old, as per the previous data point, and that fathers have the same life 

expectancy as the average male, and that these distributions are homogeneous. Inhomogeneity will be the 

object of a later chapter. Source: US Social Security’s actuarial table for 2016). 
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TWO VOICES 

We all hear two voices in our heads. One says, “Do not fall behind.” This 

is the voice of social pressure and of our fear of missing out. It makes us 

work overtime, use all of our salary to buy nice things, and spend our 

time befriending the coolest or sexiest people around. This voice 

believes that your short-term success determines your long-term 

happiness. 

The second voice says, “Do not risk what you cannot recover.” This is 

the voice of prudence. It makes us take the safe choice, sacrificing outer-

world success for safety. This voice believes that worst-case scenarios 

prevent you from achieving long-term happiness. 

The tricky part is that both voices are right. If you only listen to the first 

voice, you’ll take too many risks, and sooner or later, you will end up 

broke, alone, or dead. However, if you only listen to the second voice, 

you will fall so behind that you will also end up broke, alone, or in a 

dysfunctional state. 

The key is to learn when to listen to which voice. In some contexts, you 

can safely listen to the first one. Maximize your short-term, and the long-

term will take care of itself. Conversely, in other contexts, a single 

negative event can spell your ruin. There, you must listen to both voices 

at the same time. 
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Ergodicity is a novel concept that helps you figure out which voice to 

listen to and which posture to adopt. 

ERGODICITY AND IRREVERSIBILITY 

The day after children injure themselves or fight with a friend, they’re 

back playing together. Almost none of their mistakes have permanent 

consequences. Conversely, adults are in a perpetual state of tension 

because so many of their mistakes have irreversible consequences. 2 

When people say that childhood was the best time of their lives, they 

usually miss reversibility. 

Childhood is so easy and care-free because children can wholeheartedly 

listen to the first voice, the one that is all about maximizing the present. 

Conversely, adults also hear the second one, which is about avoiding 

ruin.3 Hearing both voices and not knowing how to balance them is a 

major source of stress. “Do not fall behind!” and “Do not take risks!” 

seem so contradictory. We feel they represent incompatible needs. 

The truth is that both voices are fully compatible. You can avoid risking 

what cannot be recovered and not fall behind. This book explains how. 

 

2  Some readers might be familiar with the book “Finite And Infinite Games” by James P. Carse. 

After you’re done with this book, you might try reading the first part of the Carse’s book as if “finite” meant 

“irreversible” and “infinite players” meant “players in search of ergodicity.” 

This exercise might help give a spiritual or philosophical meaning to the contents of my book. 

3 Events that make children hear the second voice prematurely are often source of trauma. 
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(By the way, avoiding to risk what you cannot recover is how you get 

ahead in the long term. The first chapters of this book use the gambler’s 

game of Russian Roulette to explain this contradictory point.) 

ERGODICITY, PAYOFFS, AND THE LONG RUN  

The first voice, the one that says, “do not fall behind,” takes decisions 

based on cost-benefit analyses. Whatever brings more benefits than costs, 

do it. 

After all, logically, if you always make the choices with the best trade-

offs, you should get ahead, right? 

Wrong. Maximizing the expected returns of your choices is a good 

strategy only if the consequences of mistakes and misfortunes are 

reversible. Otherwise, it’s a stupid strategy. The first chapters of this 

book will show you a few practical examples that justify this point. For 

the moment, I want to point out the importance of the clause on 

reversibility. As a first approximation, we can say that what is optimal in 

the presence of reversibility is stupid otherwise, and the other way 

around. 
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This whole book and the study of ergodicity in general are mostly about 

justifying this point. The objective is to give you the arguments to tell 

the first voice, “yes, I do not want to fall behind, but to do so, I must avoid 

risks with irreversible consequences,” and to tell the second one, “yes, I 

must avoid some risks, but not all – only those with irreversible 

consequences.”4 

ABOUT THIS BOOK 

If the introduction seemed abstract, do not worry. The next few chapters 

contain practical examples that explain the impact of ergodicity on our 

lives. They begin by studying a gambler’s game with irreversible 

consequences, the Russian Roulette. They then show that many 

components of our daily lives, such as relationships, careers, and 

investments, follow Russian Roulette rules – not in how they grow, but 

in how they end. 

Later, the first half describes other components of ergodicity theory and 

culminates with its definition. 

The second half of the book comprises three parts, each describing one 

key strategy you can apply to manage non-ergodicity. 

  

 

4 This paragraph leaves out many important considerations. This is just the introduction. The rest of the 

book gives a more exhaustive description of the study of ergodicity and its purpose. 
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ABOUT FOOTNOTES AND PRECISION 

I wrote this book to explain the relevance of ergodicity to readers 

interested in its practical applications but not in its mathematical 

foundations.  

This book is not a comprehensive guide on ergodicity. Other 

manuscripts do a better job on the dimensions of precision and 

theoretical completeness. They are meant for the academic public. 

Instead, I chose to let a different readership enjoy an understanding of 

ergodicity. 

In the inevitable tradeoff between formal precision and accessibility, I 

favored the latter. Therefore, this book contains sentences that are 

correct in their practical meaning but technically imprecise. I use 

footnotes to reference justifications and more precise formulations. 

Sometimes, I edited quotes for punctuation. Emphasis is always mine. 

If you are a reader who is not versed in mathematics or not interested in 

the theory behind the practice, you can skip the footnotes or read them 

after having finished the book. Instead, if you already know about 

ergodicity, you might find interest, clarity, and completeness in them. 

Either way, enjoy this book! 
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Part 1 
LOSSES ABSORB 
FUTURE GAINS 
Ever since a young age, we are taught that a cost-benefit analysis 

determines whether it is a good idea to do something. If the gains are 

larger than the losses, then you can go ahead. 

The real world begs to differ. There are cases in which it is a terrible idea 

to do something whose gains are larger than its losses.5 The next chapter 

tells the story of how my cousin learned this lesson during his short-lived 

career as a professional skier. 

 

 

5 This applies to “Russian Roulette” situations – a concept explained in the chapter after the next. 
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CHAPTER 1.1 
IT IS NOT THE FASTEST 
SKIER THAT WINS RACES 

My cousin was born in a mountain village in the French Alps. Like many 

there, he learned to ski before reading. I am a good skier, but I remember 

the humiliation when I was 14 and he was 6, seeing him surpass me, 

swift as a bullet. At a young age, he made it into the World 

Championships for his age bracket. Boy, he was fast. 

His career came to an abrupt end a decade later, one injury at a time. 

First, he injured his ankle. Then, he broke his knee. A few more injuries 

later, he retired, too young. From him, I learned that the skiers that you 

see on TV, the fastest racers in the world, didn’t get there because they 

were the fastest. 

They got there because they were the fastest of those who didn’t get 

injured into retirement. 

In skiing, and life in general, it is not the best ones who succeed. It is the 

best ones of those who survive.  
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CHAPTER 1.2 
PERFORMANCE VS. 
SURVIVAL 

In theory, performance determines success. The fastest skier wins the 

race, and the most performing employee becomes the most successful 

one. 

In practice, performance is subordinate to survival. It is the fastest racer 

of those who survive that wins races, it is the most performing employee 

who doesn’t burn out that becomes the most successful, and so on. 

I’m not just making the banal point that survival matters. I’m saying that 

it matters more than performance. 6  On the next page, let’s run the 

numbers.   

 

6 I’m not saying that speed or performance doesn’t matter. It does. It just matters less than survival, given a 

long enough time to reach success (whatever its definition). 
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Let’s imagine that every time my cousin participates in a skiing race, he 

has a two-in-ten chance of winning it, and a two-in-ten chance of 

breaking his knee.7 How many races will he have won, on average, at the 

end of a championship consisting of 10 races? 

The naïve answer is two races. That is the product of the number of races, 

10, times the probability of winning each, two-in-ten. This would be 

correct if the races were independent of each other. However, in reality, 

if he breaks his knee during a race, he misses the following ones. 

So, he can participate in the second race only if he didn’t break his knee 

during the first one. He can participate in the third race only if he didn’t 

break his knee in the previous two ones, and so on. His chances of 

completing all ten races are pretty slim – only 11%.8 If we take the time 

to compute his chances to participate in each race, we discover that his 

expected number of wins is less than one.9 This is fewer than the two 

wins we would expect if breaking a knee didn’t prevent him from 

participating in subsequent races. 

The point is, in a single instant of time, pure performance is all that 

matters. Instead, over a prolonged period of time, survival dwarfs 

performance. 

 

7 Of course, this odds are greatly exaggerated, to show the point more clearly. 

8 That would be 80% (the chances of safely completing a race) to the power of 10 (the number of races). 

9 The expected number of wins is ∑(0.8i · 0.2), with i ranging from 1 to 10, where 0.8 is the chances of 

ending the race without an injury, and 0.2 are the chances of winning it. The result is 0.71 expected wins. 
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WE CAN ONLY OBSERVE THE LONG-TERM 
OUTSIDE OF THE SHORT-TERM 

There is a difference between what matters when we consider narrow 

intervals and what does when we consider broader ones. Over the short 

term, consequences that apply beyond the short-term do not matter. 

Over the long term, they do. 

In my cousin's case, the broken leg preventing him from competing in 

future races is the “phantom consequence” that is not observable in the 

short term but affects the long term. If we make decisions based on what 

happens over narrow intervals and forget about these “phantom 

consequences,” we will make bad decisions.10 Ergodicity is the study of 

these phantom consequences.11 

 

 

10 Good ideas make for the worst mistakes. 

11 Also. 
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IRREVERSIBILITY ABSORBS FUTURE GAINS 

The explanation for the skier paradox is that, whereas my cousin had a 

chance to win each race, he is not guaranteed to race all of them. Any 

major injury prevents him from participating, causing him to forego 

future gains. 

In general, we can say that in any repeated activity, irreversibility 

absorbs future gains. This means that you cannot extrapolate future 

outcomes from solely the expected outcomes of the activity performed 

once. 

SUSTAINED PERFORMANCE 

Of course, what I mentioned so far is about long-term performance, not 

short-term one. However, in many venues of life, the two are more 

similar than apparent. 

For example, winning a single race is an instance of short-term 

performance. A good racer can just “risk it all” and win, with a bit of luck. 

However, to become good enough a racer to do it, long-term performance 

is necessary too.  

Too often, we observe a snapshot of someone’s life and believe that we 

witnessed a piece of short-term performance. But if skills are required 

even to attempt performing that, then what we are really observing is 

long-term performance. 
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PRACTICAL APPLICATIONS 

If you practice yoga, do not attempt to reach the maximum amount of 

stretch per session.12  Instead, maximize the amount you can achieve 

without risking any major injury.13 One is enough to prevent you from 

practicing effectively for months or even years.  

If you are a salesperson, do not attempt to make the most sales this 

quarter. Instead, sell as much as you can without risking your reputation 

and your brand’s. 

If you have a job, do not attempt to work as hard as possible. Instead, 

work as hard as you can without risking your health, marriage, or mental 

sanity. These three are damn hard to recover once lost.14 

More in general, in any endeavor in which success depends on you 

accumulating some kind of resource (money, skill, connections, trust15, 

etc.), do not maximize growth regardless of survival. Instead, maximize 

growth that conserves survival. 

 

12 Yes, I know, yoga is much more than stretching. This paragraph is for those who focus on the physical 

part. 

13 Or, better and wiser, focus on getting the input right rather than on maximizing the output. 

14 This doesn’t mean that hard work is bad. It’s not. Small stretches of extreme hard work are good and, in 

some professions, necessary. The problem is when there is no time for recovery, and damage accumulates 

until the inevitable breakdown. 

15 Trust takes years to create and seconds to destroy, they say. True, but it also misses the point that trust 

takes personal closeness to create – if you break the trust someone put into you, you might be denied that 

closeness and thus the chances to rebuild trust. 
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THE SWEET SPOT 

The above is not an invitation to excessive prudence. Yes, until you 

experience pain, you do not know where the boundary is. And yes, going 

too slowly comes with problems too. Rather, this is an invitation to 

distinguish between calculated risks whose consequences you can 

recover from and recklessness whose consequences might permanently 

debilitate you. There is a sweet spot where you expose yourself to the 

former but not the latter16 – that’s a good place to aim. 

Of course, it’s easier said than done. Moreover, some people feel such a 

strong desire to achieve a risky goal that they might feel that not doing it 

would permanently debilitate them. It’s fine. This book wants to be 

informative, not prescriptive. It aims at giving you the tools to make 

informed decisions, not at making decisions for you. 

THE PATH FORWARD 

So far, I’ve talked about irreversibility in a rather abstract way. The next 

chapter presents a quantifiable example: Russian Roulette. 

 

16 Depending on the domain, in absolute terms, or relatively to the minimum reasonably possible to 

conduct the activity. 
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CHAPTER 1.3 
RUSSIAN ROULETTE 

If you are reading this book, you probably never played Russian Roulette. 

It is a gambler’s game of the riskiest kind. The player takes a gun, empties 

the cylinder, and puts back a single bullet. Then, he spins the cylinder 

to randomize the position of the bullet. Finally, he takes the gun to his 

head. After staring at death for a few seconds, he pulls the trigger. If he 

survives, he collects a prize, usually in the tens of thousands of dollars. 

(Obviously, do not try this at home, or anywhere else.) 

The reason I’m writing about Russian Roulette is that some people are 

terrible at judging its odds. They then apply the same mistake to other 

areas of their life, such as their relationships or careers, with disastrous 

consequences. Let’s see if you can guess better than them. 

Usually, the game is played with a six-holes cylinder. This means that 

when the player pulls the trigger, he has a one-in-six chance of dying and 

a five-in-six chance of winning. Let’s imagine that the prize for a win is 

$6,000. How much money are you expected to win if you play Russian 

Roulette once? 
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The right answer is $5,000. That is the prize, $6,000, multiplied by the 

chances of winning, five-in-six. Now, a harder question. How much are 

you expected to win if you play Russian Roulette a hundred times? 

A back-of-the-napkin calculation would yield $500,000. That would be 

$5,000 (the expected winnings for a single play) multiplied by 100 (the 

number of plays). However, this answer is wrong. 

The correct answer is $0. After 100 rounds of Russian Roulette, you’re 

almost certainly dead and unable to collect any winning.17  

  

 

17 You only have a 12-in-a-billion chance of surviving 100 rounds of Russian Roulette. 

For comparison, you have a 16% chance of surviving 10 rounds and a 1% chance of surviving 25 rounds. 

In general, your chances of survival are (5/6) ^ n, where 5/6 are your chances of surviving one round, and n 

is the number of rounds played. Death over time is certain, that is, (5/6) n tends to zero for n → ∞. 
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The chart below shows you the expected returns after playing Russian 

Roulette multiple times. As you can see, returns quickly plummet. 

 

In particular, in the first part of the curve, returns increase. For example, 

after two plays, you win double the money but only decrease your 

chances of survival by one-in-six compared to playing once. 

However, after a bit, the returns stall. For example, by playing a sixth 

time, your winnings in case of survival become 6x instead of 5x, a 6/5 

multiplier, but your chances of survival decrease by one-in-six, a 5/6 

multiplier. The two multipliers are reciprocal, so they cancel each other. 

After that, the returns decrease. For example, by playing a seventh time, 

your winnings in case of survival become 7x instead of 6x, a 7/6 

multiplier, but your chances of survival still decrease by one-in-six, a 5/6 

multiplier. 7/6 multiplied 5/6 makes 35/36, which is lower than one, so 

returns decrease. Afterward, it’s all downhill. 40/42, 45/48, 50/54, … 
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The previous thought experiment comes from Nassim Nicholas Taleb’s 

“Skin In The Game” and clearly shows the link between ergodicity and 

irreversibility. 

People who replied “$500,000” to the previous question assumed that 

death in one round just means that no winnings are collected during that 

round, but future rounds are still winnable. In Russian Roulette, 

however, one loss means that you also forego all future gains. Losses are 

irreversible and extend in the future.  

Sadly, relationships, careers, investments, and sports often share this 

undesirable property. For example, relationships are like Russian 

Roulette in the sense that they grow stronger over time, but only if you 

get to spend time with your partner. If, one day, you break their trust, 

they might decide not to see you again. You will lose all chances to 

rebuild the relationship. 

Similarly, in investing, losing your capital means that you lost both your 

capital and all future returns that it could have generated. 

THE PATH FORWARD 

If you feel slightly confused, do not worry. It’s normal. Irreversibility is 

counterintuitive and goes against what we usually learned in school – 

that averages matter equally in the short- and in the long-term. This is 

seldom true. The next chapter explains why. 
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CHAPTER 1.4 
THE LAW OF LARGE 
NUMBERS 

If you flip a coin, it will come out half of the time as heads, and half of 

the time as tails. This is true if you flip it infinite times. However, if you 

only flip it ten times, it may come up six times as heads and four times as 

tails – a different result than the five and five expected. The fewer the 

flips, the higher the chances that the tally differs from the expected 50%. 

We notice that the average of observed results converges to the expected 

value as a larger number of trials is performed. This is called the law of 

large numbers. 

We generally assume the law of large numbers to be always relevant. In 

reality, it seldom is for individuals. It requires, well, a large number of 

trials. The problem is that in most real-life situations, we have a limited 

number of trials. For example, I cannot keep picking risky stocks until I 

get rich – a few bad results in a row, and I am broke. 

Whenever an activity cannot be assumed repeatable at infinity, we 

should be wary of expecting to achieve its average outcome. 
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GAME-OVER 

In Russian Roulette, your expected earnings per trigger pulled are 

$5,000. However, if you’re unable to pull it because you’re dead, your 

future earnings are effectively $0. You can only keep playing to win 

more money if you’re alive. 

Any form of “game-over” nullifies future gains, bringing the average 

down. Hence, we can say that possible game-overs are a cause of non-

ergodicity.  

Similarly, in my cousin’s example, breaking his leg is a form of game-over 

(the damage is irreversible, at least during the championship). It implies 

losing the race in which the injury took place and all the following ones. 

This causes his average number of wins during a championship to be 

lower than expected (his chances of winning a race multiplied by the 

number of races). 

MANY KINDS OF GAME-OVER 

Game-overs are common. They include bankruptcies, injuries, severe 

depressions, burnouts, and break-ups of all kinds (between romantic 

partners, business partners, or friends). 

The next chapter analyzes some of them.  
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CHAPTER 1.5 
MUCH OF LIFE IS A 
RUSSIAN ROULETTE 

The last two chapters put a lot of emphasis on the mechanics of Russian 

Roulette. You might have been wondering, “Great, but I’m not a gambler. 

Why should I care about Russian Roulette?” 

The thing is, much of life follows similar mechanics, in which losses 

absorb future gains. I already mentioned how, in relationships, breaking 

trust might prevent any future attempt to rebuild the relationship. Here 

are a couple more examples. 

- Sports. The harder you practice, the faster you progress. However, if 

you try too hard, you might injure yourself. Irrecoverable damage at your 

joints might end your ability to perform the sport well, or at all. 

- Career. The harder you work, the more chances you have for 

professional success. However, if you work too many hours for too long, 

you might endanger your health, marriage, or mental sanity. Once lost, 

these are hard, if not impossible, to recover. 

A single negative event can render short-term maximization irrelevant. 
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PRUDENCE, NOT COWARDICE 

The presence of irreversibility doesn’t imply that you should not take 

any risk.18  Instead, it means that you should acknowledge the non-

ergodicity of the context at hand and take risks in a way that does not 

seriously impair your life if things go wrong. 

Prudence, not cowardice. 

 

18 It’s risky not to take risks. 
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CHAPTER 1.6 
POPULATION AND 
LIFETIME OUTCOMES 

Earlier on, I introduced the gambler’s game of Russian Roulette. As a 

reminder, a player has a one-in-six chance of dying and a five-in-six 

chance of winning a prize, let’s say $6,000.  

In Russian Roulette, the outcome you get by playing it a few times is 

different from the average outcome of a few people playing it once. Let’s 

compute each. 

Let’s say that six people play Russian Roulette once each. The prize is 

$6,000. On average, one person will die and five will win $6,000. The 

group as a whole obtained one death and $30,000. Divided by the 

number of participants, 6, it makes 1/6 of a death and $5,000. That is 

the expected outcome. 

This expectation remains correct if we increase the number of gamblers. 

With 600 gamblers, you will have an average of 100 deaths and $3M. 

Divided by 600 people, it still makes 1/6 of a death and $5,000. 

Therefore, the expected outcome is also called the population outcome19 

 

19 Sometimes also called the ensemble average. 
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Your individual expected outcome if you play Russian Roulette once is 

also 1/6 of a death and $5,000. However, if you play it more than once, 

it begins to decrease. If you play it an infinite amount of times, you will 

be dead for sure. Your final outcome, what you can walk away with, is 

$0 and a hole in your head. 

 

The chart shows how your expected financial gains from playing 

Russian Roulette many times are roughly zero. I call this expectation, 

measured across one person and many repetitions, the lifetime outcome. 

Its technical name is time average or time probability.
20

 

 

20 I use the term “lifetime outcome,” even though not canonical, as I have experienced it leading to faster 

understanding. 
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I spent a few pages describing the difference between population and 

lifetime outcomes because they are the key to defining ergodicity. In 

particular, 

A system is ergodic 21  if its population outcome coincides with the 

lifetime outcome of each of its components. Otherwise, it is non-ergodic. 

THE PRACTICAL IMPLICATION 

The practical implication is that in ergodic systems, you can use the 

population outcome to make optimal decisions. In non-ergodic systems, 

you cannot.22 

For example, Russian Roulette is non-ergodic because the lifetime 

outcome differs from the population outcome. If you decide to keep 

playing it because you fail to grasp its non-ergodicity and mistakenly 

believe that your lifetime outcome equals your population one, you will 

end up dead. 

Hence the purpose of this book. By teaching you about the implications 

of non-ergodic contexts and how to recognize them, I hope to help you 

avoid irreversible mistakes whose importance is sadly clear only after the 

fact. A bit like my cousin learned with his injury or like I learned when 

my father passed away. 

 

21 Across this book, I use the expression “a system is ergodic” as a shorthand for “a model describing a system 

is ergodic”. The later chapter on the definition of ergodicity explains this choice.  

22 In an only partially related note, I often joke that 5 in 6 economists think that Russian Roulette is safe. 
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CHAPTER 1.7 
RISK AVERSION 

There is a common belief that people are irrationally risk-averse. This 

belief is the result of experiments such as the following. 

“Here is a game. You flip a coin. If it’s heads, I give you $1000. If it’s tails, 

you give me $950. Do you want to participate?” 

From a logical-naïve point of view, the expected returns of playing the 

bet is $1000 times 50% (the chances of winning) minus $950 times 50% 

(the chances of losing). That makes $500 - $475 = $25. On average, 

every time you play the game, you’re expected to win $25. This makes 

the gamble apparently desirable. 

And yet, if researchers go around asking the question to real people, most 

decline. This led behavioral economists to conclude that people are 

irrationally risk-averse. 

Are they, though?23  

 

23 Cunning readers might have thought that such a bet is suspicious. Whoever proposes it must be a swindler, 

hence it’s wise to decline playing. This is a sound reasoning. 

However, as the next page will show, even assuming full good faith in the person proposing the bet, it is still 

advised to refuse playing it. 
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If people had infinite cash, they could play the game as long as they want. 

The law of large numbers would kick in, their lifetime outcome would 

converge to their expected outcome, and they would realize the 

expected win of $25 per coin flipped. 

However, real people do not have infinite cash. They can only play this 

game a few times before emptying their bank accounts or having to quit 

the game. Some cannot even afford to lose once. 

For real people, the limitation on the number of times they can play can 

transform their lifetime outcome of a gamble to negative.  

The next page shows an example.  
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Imagine that you have a prosperous sum of $1000 in your pocket. After 

one iteration of the game, 

- you might have won the toss and won $1000. 

- you might have lost the toss and lost $950. 

The average is a win of $25, as expected. However, if you are offered to 

play a second time, you can only afford to play if you won the first toss. 

Therefore, you can expect to win $25 from the second toss only if you 

won the first one. This means that in four parallel universes, 

- In the first, you won both tosses, and you’re up by $2000. 

- In the second, you won the first toss and lost the second one. You’re up 

$50. 

- In the third, you lost the first toss and cannot play again. You’re down 

$950. 

- In the fourth, you also lost the first toss and cannot play again. You’re 

down $950. 

After two iterations of the game, you’re only won an average of: ($2000 

+ $50 - $950 -$950) / 4 = $37.5  

This is surprising! If you had infinite wealth, you would have won an 

average of $25 per bet times two equals $50. But because your wealth is 

finite, your average win is less: only $37.5 
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More importantly, you have a one-in-four chance to win a lot of money, 

one-in-four chances to win a modest amount, and one-in-two chances of 

losing a significant amount.24 

This means that you have a one-in-two chance of being yelled at by your 

spouse and/or hurt in your self-esteem in exchange for a mere $37.5 

expected winnings25. Not a choice that any rational person would take. 

Actually, it would be idiotic to volunteer to play a game with these odds. 

The behavioral economists who called for “irrational risk-aversion” are 

the irrational ones. 

Further readings: Ole Peters’ papers contain additional examples of how 

(non-)ergodicity explains the hidden rationality of some risk aversion and 

of other behaviors that would be irrational in an ideal ergodic world. As 

far as I know, he was the first to propose ergodicity as the solution to many 

otherwise puzzling behaviors. 

 

24 If you looked at what happens in time beyond two bets, to three, four, five, and so on, you would notice 

the following. You would still have a one-in-two chances of losing a significant amount. You would have a 

smaller and smaller chance of winning a larger and larger amount. And, in the rest of cases, you would win 

a modest amount. 

25 Assuming a limit of two plays and $1000 cash in the wallet before beginning the game. The more the 

plays, the lower the average winnings. 
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CHAPTER 1.8 
WHAT YOU SEE IS NOT 
ALL THERE IS 

Deep down, we already know that survival matters. Our instincts scream 

not to go down the hill that fast, not to work overtime every day risking 

a burnout, and not to risk betraying the trust of those on which we 

depend. 

Sadly, when we observe someone’s success, our automatic reaction is 

often to desire it for ourselves, without asking ourselves if we would 

actually like it – both its pros and its cons, without cherry-picking. 
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AngelList founder Naval Ravikant wisely notes that envy is most often 

an illusion. “The part of the person that we envy doesn’t exist without 

the rest of that person,” he writes. “If we aren’t willing to trade places 

with them completely – their life, their body, their thoughts – then there 

is nothing to be envious about.” 

I would add that it is also pointless to envy someone with whom you 

wouldn’t trade places in all parallel universes – including those in which 

his gambles didn’t pay off. For example, an entrepreneur whose venture 

had slim chances to succeed.26 

Do you desire to take his gambles, or do you only desire the winning 

outcome? 

Do not envy the survivors of ventures in which you didn’t participate.  

 

26 In this case, it’s useful to distinguish the case of an entrepreneur who succeeds against all odds because 

others were wrong in guessing the odds, and the case of one who took a bet that heavily relied on luck. In the 

second case, I do not want to take away any merit – society benefits from entrepreneurs taking gambles, so 

I’m grateful for his actions. However, I am also wary of envying him – I can envy his decision if and only if I 

would desire to take the gamble he took, not just his win. 
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SURVIVORSHIP BIAS 

Michigan truck driver Mark Clark won four millions at the lottery. 

Twice, in 2017 and 2020.  

Does it make him the greatest investor ever? 

It is hard to make the highest returns than the man who won the lottery 

twice. That doesn’t mean that his strategy is worth imitating. 

Too often, when we look at the winner, we fail to see all his clones in the 

parallel universes in which he lost his bets. Any serious decision-making 

process cannot discard them. 

Whenever we desire an outcome because we see those that benefited 

from it, it is good practice asking yourself, do you want the outcome, or 

do you want the opportunity to take the gamble that produced the 

outcome? If you only want the former but not the latter, you might be 

unprepared for what’s to come. 
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CHAPTER 1.9 
THE POINT SO FAR 

Here are a few key points covered so far: 

- Irreversibility absorbs future gains. 

- The population outcome is the outcome of many people performing an 

action once. The lifetime outcome is the outcome of one person 

performing an action many times. 

- If the population and lifetime outcomes differ, the system that produces 

them is non-ergodic. 

- You can only rely on expected outcomes if you are guaranteed a large 

number of repetitions. Otherwise, they are misleading. (The law of large 

numbers requires a large number of repetitions). 

- Risk aversion is rational in the presence of non-ergodicity. 
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END OF THE EXCERPT 

The full book is about 150 pages long. It continues with a more examples 

of implications of ergodicity (or, more precisely, lack thereof), a few 

chapters defining it, and three groups of chapters on three practical 

strategies to manage non-ergodicity. 

You can find the full book on gum.co/ergodicity (eBook) or on Amazon 

(paperback). 
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OTHER BOOKS 
BY LUCA DELLANNA 

100 TRUTHS YOU WILL LEARN TOO LATE 
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“I am amazed at Luca Dellanna’s ability to observe, compile, and 

articulate 99 very actionable life principles here. Each chapter 

describes the rule in a way that makes you think and then summarizes 

the action. It’s filled with DEEP insights yet VERY readable.” 

 – Theresia Tanzil 

 

“Absolutely brilliant. You might have grasped some of these concepts 

before, but having them structured and in writing makes all the 

difference […] I will surely recommend it to friends and co-workers.” 

– Alberto Pisanello 

 

“A very thoughtful piece of writing, deep and wiring!” 

– David Krejca 

 

“Luca Dellanna’s new book, “100 Truths,” is super tight! […] Practical, 

directional advice.” 

 – Hari Meyyappan 

 

“A thoughtfully written book in very straightforward language.” 

– A.L. Peevey 
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I wasted years of my life because I did not know its rules. 

I did not know the rules of relationships, of careers, of health, of 

happiness. 

Then, through hard work, talking with mentors, and trial and error, I 

uncovered some of them. 

Now, I lay these rules out for you. In this book, you will find 100 of the 

lessons I learned. 

It will still require hard work from your side to internalize them and put 

them into practice. Still, this book will make this process easier by letting 

you avoid committing the same mistakes I did. 
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THE CONTROL HEURISTIC, 2ND  EDITION 

 

“This book is like a magnificent suspension bridge, linking the science of 

the human brain to the practical craft of applying it in everyday life. I 

loved it.” – Rory Sutherland 

 

“A SUPERB book […] by one of the profound thinkers in our field 

[behavioral economics].” – Michal G. Bartlett 

 

“Luca’s book was so helpful to my work. Opened my eyes up to some 

more reasons why change is so hard.” 

– Chris Murman on the first edition 
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At first look, human behavior appears as an inexplicable mess. Why do 

we behave irrationally? Why do I behave irrationally? Why is it so hard 

to change? What is happiness, and why does it seem to escape us? 

We can only understand the brain as a distributed entity. The key to 

understanding it is to look at how the different brain regions interact 

with each other, how misunderstandings become illusions, and how 

selfish interests become irrational behaviors. 

The Control Heuristic offers a new perspective to answer these 

questions. It provides a guiding light to shed the darkness of the 

subconscious resistances that prevent us from behaving like the man or 

woman we want to be.  
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TEAMS ARE ADAPTIVE SYSTEMS 

 

 

“I’m a huge fan of High Output Management and Setting the Table […] 

Luca’s Best Practices for Operational Excellence took my management 

to the next level. 

It’s been almost a month since I started implementing the principles, but 

I can already say that I’ve noticed a significant improvement in my 

company’s morale […] That feels amazing.” 

– Molson Hart, Viahart CEO 
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If you manage teams, one of the hardest lessons you will have to learn is 

that your decisions are important not for their immediate result, but for 

the future behaviors they make more likely in your subordinates. 

In my professional experience, I noticed that the best managers are those 

who understand that teams are adaptive systems.  

Teams do not act but react. They learn not from words and speeches but 

from their work environment. They respond to the incentives that are 

communicated through action, not words. 

When I see a manager struggling, it is often not because he doesn’t make 

the right decisions based on what he knows, but because he cannot see 

the experiences that his subordinates are having and that shape their 

behavior. 

In this book, I will teach you to see what your subordinates see, to 

understand how they adapt to your actions. Once you understand the 

pressures they are subject to, you will know what to do to shape their 

behavior and align their perceived incentives to what is good for the 

company and their professional development. 

This book is the game-changer that transforms team management from 

a messy and noisy activity to a simple set of cause-effect relationships.  
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THE WORLD THROUGH A MAGNIFYING GLASS 

 

 

“Thank you for helping me understand! My son was recently 

diagnosed, and I needed to be able to understand how he views the 

world. Why certain things would overwhelm him and cause so much 

anxiety and pain. This book made it so clear and easy to understand.” 

– Geiger T. 

 

“Thanks to Luca Dellanna for his book about autism and ASD. It’s 

probably one of the best works I have read in that matter (I have read a 

few), and it’s surprising how realistically he depicts the condition.” 

– Manel Vilar 
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“Loved The World Through a Magnifying Glass – this analogy 

NAILS IT.” 

– Emerson Spartz, NYT Bestseller Author 

 

This book is for parents, friends, or anyone related to someone with 

Autism. 

This book is for neurologists and psychologists to help them understand 

the world of autism spectrum disorders. 

This book is for people on the Spectrum, to help them understand 

themselves. 

Some of the topics covered inside: 

• The Magnifying Glass: a metaphor to understand perception 

under the Spectrum 

• Why people on the Spectrum are impaired in contextual fields 

(such as personal communication) and advantaged in mastering 

detailed fields (such as computer science). 

• Peripheral Functionality Blindness: the reason people on the 

Spectrum do not develop appropriate body language and facial 

expressivity. 
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• Prioritization by Specificity: the reason literal meaning is the 

only thing that matters for people on the Spectrum. 

• The High-Pass filter: a novel hypothesis for the Autism 

Spectrum Disorder, coherent with previous theories and 

experimental results. 

(Reading time is about 1h30) 

 

THE POWER OF ADAPTATION 

 

“This guy! Luca is amazing. So insightful with common-sense 

applications of complexity and the ability to communicate clearly!!” – 

Bob Klapetzky 
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This book is for you if: 

• You like books dense with information. 

• You appreciated books such as Taleb’s Antifragile. 

• You accept that the world is dynamic. Therefore, understanding 

how something changes is more important than understanding 

how something works now. 

• You do not like usual business / self-help books that provide 

solutions that only work in the short-term. 

 “The Power of Adaptation” focuses on the topic of adaptation as the 

main force shaping the world as we know it. However, adaptation is an 

emergent process. Therefore, it cannot be understood through narratives, 

nor can it be acted upon directly. This book aims to describe the 

underlying phenomena which weave together into what we perceive as 

adaptation. It is a guide to practice the four behaviors that will help them 

harness, rather than fight, change.  



Ergodicity: Definition, Examples, And Implications | Luca-dellanna.com 

 

 

 50 

BEST PRACTICES FOR OPERATIONAL EXCELLENCE 

 

 

A book on Operations Management for CEOs, COOs, and Operations 

Managers. 

Written by an author who understands complex systems and how to 

design antifragile operations. 

Inside: 

• The Four Principles of Operational Excellence. 

• The Eight Best Practices of Operational Excellence. 

• How to roll-out and sustain a change initiative. 


