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Advance Praise for The Truth About Your Future

“Brilliant! As Singularity University’s Founding Track Chair of Finance and Economics, I am blown away by how completely Ric Edelman has nailed the essential lessons of Singularity University and applied them directly to everyday life. Filled with facts, but written in a breezy, conversational style, The Truth About Your Future is without question the best introduction yet written to the thundering changes that are right ahead of us. It’s the first book to put exponential technological change into the context of today’s life. If you want to understand why the world seems to be changing all around you—and wonder how this will affect you in the next year, decade and century—look no further than this monumentally important guide. The Truth About Your Future should be mandatory reading for everyone who plans to live longer than . . . tomorrow. An absolute “must read”—it is an indispensable guide for living in the 21st century. The Truth About Your Future is more than just truth; it is gospel. Ric Edelman’s The Truth About Your Future is a monumentally important book that should be read and reread by anyone who wants to know what the world of tomorrow will be like! You owe it to yourself, your spouse and your children to read this book cover to cover . . . and then read it again.”

David S. Rose, New York Times bestselling author of Angel Investing and The Startup Checklist and Founding Track Chair for Finance, Entrepreneurship & Economics at Singularity University

“In his highly approachable book, Ric Edelman provides deep insights into exponential technologies and the disruptions they cause as the exponential reaches the knee of the curve, which is now happening in one field after another. He provides outstanding, specific and actionable advice to be the beneficiary of our transformed future, and in particular in an era of ever faster change.”

Ray Kurzweil, Inventor, author and futurist

“Baby Boomers are facing a future no prior generation ever contemplated. Yesterday’s model of retirement is being replaced with new opportunities and many new challenges. You can expect to live longer and healthier than you ever expected, with important implications for your finances. In Ric Edelman’s profound new book, you not only get a glimpse of what the future holds, you get the insights you need to help you thrive in the 21st century. This visionary book is an essential aid to help you prepare for every aspect of your personal finances.”

Ken Dychtwald, Ph.D., CEO of Age Wave, psychologist, gerontologist and author of Age Wave; A New Purpose: Redefining Money, Family, Work, Retirement and Success, Healthy Aging; and Gideon’s Dream: A Tale of New Beginnings*

“If you’re interested in taking control of your financial future, this book is a must-read. In his signature style, Ric Edelman expertly demystifies the unfamiliar topic of Exponential Technologies and the impact that advances in computing, big data and biotechnology will have on our lives. Ric sees a future where we live longer and heathier lives that break from the traditional path of college, career, marriage, kids and retirement. This book is a powerful tool to help you achieve the financial agility needed to navigate our ever-evolving world. Your future self will thank you.”

Tom Nally, President, TD Ameritrade Institutional

“Ric Edelman’s breakthrough thinking in The Truth About Your Future: The Money Guide You Need Now, Later, and Much Later gives us the gift of exploring how technology is changing the landscape of personal finance.”

Bernie Clark, Executive Vice President, Schwab Advisor Services

“At last, a financial guide to the singularity! This is the first book to explain how exponential technologies are dramatically changing our understanding of the future, and how to survive and thrive in this new era. Ric Edelman cuts through the technobabble and gives unique advice relevant to the future as it will actually be. He gives example after example of how the world is changing exponentially. Then he tells us the best strategies to take advantage of the coming changes. Unique, comprehensive, practical, and fun to read!”

Robert A. Freitas Jr., winner of the 2009 Feynman Prize in Nanotechnology for Theory, Senior Research Fellow, Institute for Molecular Manufacturing, and author of Nanomedicine

“The Truth About Your Future gives you the specific, practical advice you need to put into place right now. This book is a must-read book. A true eye-opener!”

Catheryne Nicholson, CEO and Cofounder, BlockCypher BlockCypher, and Lecturer on Cryptocurrency at Singularity University*

“Ric’s new book is spot-on both in terms of timing and topic. From all the possible impact XT is gaining there is one that we’re all going to benefit from: health(care). As the ongoing enrollment of XTt is delocalizing, democratizing, digitizing health(care) and will be more and more about dollars (hence my 4D approach) as it is a growing ‘market’ for many. At this very moment we see pre-paradigmshift signals coming up by the day, and Ric’s books touches many of them. A guide into society of the future!”

Lucien Engelen, Head of the regional emergency healthcare network and Director of the REshape Center for health(care) innovation at Radboud University Medical Center Nijmegen, The Netherlands

“Self-driving cars, 3D printing, genome engineering and other exponential technologies are rapidly changing the rules of transportation, manufacturing, medicine—even finance! Planning your financial investments without consideration for these seismic shifts is like navigating an unfamiliar metropolis without GPS. Ric Edelman’s The Truth About Your Future dares to drink from the firehose of data on these technologies and distill it into understandable and actionable personal finance insights. It’s an essential and timely read.”

Andrew Hessel, Autodesk Distinguished Researcher, and Fellow at the University of Ottawa, Institute for Science, Society, and Policy

“This is not only Ric Edelman’s best book yet, it’s the most important book he’s ever written. Everyone needs to read it—not just consumers, for whom he wrote this book, but the entire financial planning profession and financial services industry, as well as Washington policymakers. In The Truth About Your Future, Ric makes a convincing case for the importance of thinking about financial planning in a completely new way—all due to rapidly changing technological advances that few outside of Silicon Valley are aware of. Ric’s book is certain to start a national dialogue. And consumers who read this book now get a head start, helping them with their own situation. Indeed, Ric has created a new path that many would be wise to follow.”

Chip Roame, Managing Partner, Tiburon Strategic Advisors.

Mr. Roame serves on the Edelman Financial Services board of directors.*

“Exponential technologies will dramatically impact every facet of our society, perhaps none more so than the world of finance. Ric Edelman’s latest book serves as the people’s financial sherpa guiding them on how 21st-century technologies will impact both their wallets and their families. Ric does an outstanding job of translating complex scientific topics into simple language we can all understand. The Truth About Your Future is an indispensable guide for those who want to know how rapidly emerging technologies will impact the global economy and personal finance. Read it today—the future will be here quicker than you think.”

Marc Goodman, founder, Future Crimes Institute, is a global strategist and consultant on cybercrime, cyberterrorism and information warfare, former Senior Advisor to INTERPOL, and former Senior Researcher for the United Nations Counter-Terrorism Task Force

“A good financial advisor must be steeped in asset allocation, risk management, and goal setting, but for that advice to be truly useful, it must be tailored not only to the individual, but to the world that they will inhabit. In short, great financial advisors must be futurists, analyzing changes in technology, health care, and society in order to anticipate clients’ future needs. To that end, Ric Edelman’s new guide will open many eyes to both the future’s opportunities and its potential dark side.”

Don Phillips, Managing Director, Morningstar

“In his signature provocative style Edelman here lays out for readers the unforeseen—and in some cases unwelcome—implications of exponential technologies’ inevitable incursion into everyday life. With thoughtful depth he examines how both savvy consumers and the financial services industry in general will have to adapt. It is a stimulating, enlightening, valuable read—Bravo!”

Sterling Shea, Associate Publisher, head of Advisory Programs, Barron’s

“Ric Edelman’s book takes personal finance into the real world of today, by focusing on how people must prepare for the likelihood that the won’t just change jobs, but will change careers; how they must be prepared for living longer than any past generation; and how they should evaluate the growing number of options that exist for retirement living. This is a must-read book for everyone who hopes one day to enjoy retirement.”

Don Farish, President, Roger Williams University

“Ric Edelman has presented an extremely thoughtful analysis of exponential technologies, and their wide ranging implications on personal finance. This book will help you assess the future through a new lens.”

Jeffrey Goldstein, Ph.D., Managing Director, Hellman & Friedman, former Under Secretary of the Treasury and former Chief Financial Officer of the World Bank.

Dr. Goldstein serves on the Edelman Financial Services board of directors.

“Ric explores how tech and social factors converge to shape our lives in strange and powerful ways, in this indispensable guide to your financial future.”

Nell Watson, Associate Faculty, Artificial Intelligence Department, Singularity University, and Senior Advisor to The Future Society at Harvard University

“The world is changing faster than most people realize, and the idea of a traditional 20th-century retirement is over. In this book, Ric Edelman explains in detail how exponential technologies are disrupting the status quo and how you can adapt your life to benefit from it.”

Evan Simonoff, Editorial Director, Financial Advisor magazine

“Exponential technologies impact all of us and Ric redefines how we plan for our financial futures. Concise, easy to read and gives you the information you need to make solid, long-term financial decisions.”

R.J. Shook, President & Founder, SHOOK Research

“One of the major challenges for investors today is planning for longer retirements. Ric looks at the technologies and trends that may begin to shape how investors plan for lifetime income needs that are far different from those of past generations.”

David Booth, Chairman and Co-CEO, Dimensional Fund Advisors

“Ric Edelman’s new book, The Truth About Your Future, brings important financial planning insights to the masses in a way that is remarkably refreshing and simple to understand and use. This book is a must-read for those concerned about their future finances.”

Dr. Ali A. Houshmand, President, Rowan University

“People are living and working longer, making it more important than ever to plan, as Ric says, “for now, later and much later.” What sets this book apart is Ric’s description of how exponential technologies will impact you. This book can help you (and your future self) manage the evolving landscape.”

Don M. Blandin, President and CEO, Investor Protection Trust

“Exponentially changing technologies are fundamentally transforming all aspects of society. Ric Edelman expertly analyses the implications for finance in general, and your pocketbook in particular. Short, medium, and long-term financial planning cannot be based on business-as-usual; it must be based on business-as-exponential and anticipate new opportunities and threats in the radically different world of the future.”

Nicholas Haan, Ph.D. Faculty Chair, Global Grand Challenges Singularity University
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To those supporting STEAM education, and to our nation’s students who are planning on careers in science, technology, engineering, the arts and mathematics.

You represent the future, and the future is everything.
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Foreword

By Peter H. Diamandis

There is no question that we live in exciting, but tumultuous times.

But rather than believing the future is bleak, I am convinced that the future will be filled with increasing abundance.

It will also be unlike anything you expect it to be. And that’s why I’m so excited about the book that’s in your hands.

Let me explain. I’ve devoted my career and professional life to helping make the world a better place. The XPRIZE Foundation that I founded in 1994 resulted less than a decade later in the first private manned space flight in history, and SpaceShipOne now resides in the Smithsonian Institution alongside Charles Lindbergh’s Spirit of St. Louis. Other XPRIZES produced the first car capable of exceeding 100 MPG-equivalent and a device that cleans oil spills 600 percent better than before, and future XPRIZEs will create global solutions in health care, environmental protection, education and more.

Along the way, I’ve met and nurtured hundreds of entrepreneurs and technologists who are changing the world for the better. Singularity University (SU), which Ray Kurzweil and I co-founded in 2008 at the NASA AMES Research Park in Silicon Valley, has become a “ground zero” of sorts for the study of exponential technologies and their impact.

It’s there that I first met Ric Edelman. He graduated from SU’s Executive Program in 2012, and Ray and I were so impressed that we invited Ric to become an investor in SU and to join us as a guest lecturer—something we’ve offered rarely to our graduates. Since then, Ric helped us bring a new program, Exponential Finance, to New York, to introduce exponential technologies to executives in the brokerage, investment, banking, insurance and credit-card industries. Ric and I appeared together at the inaugural event in 2014, and he has spoken at each event ever since.

The reason I’m so enthused about this book—and the reason I’m excited that you’re reading it—is because Ric offers information and a perspective I’ve not found elsewhere within the study of exponential technologies. While I and others have written extensively about accelerating technologies, Ric’s book takes a different approach: It distills the broad landscape of technology to reveal its impact on you and your life, helping you to understand the implications of exponential technologies on your personal finances.

Where my best-selling book Abundance: The Future Is Better Than You Think shows why the world is getting better, Ric—using his expertise in personal finance—reveals his conclusions about how the coming changes are going to impact your life. Within these pages, you’ll discover why the emerging importance of lifelong learning and career planning; how your strategies for housing and home ownership, estate planning, long-term care, insurance, and investment management all need to be modified and updated to adjust for the fact that you are likely to live far longer—and far healthier—than you ever imagined.

Indeed, Ric makes a compelling case that traditional financial planning advice is outdated, and why you should build not one but three financial plans—for now, for later and for much later—to help you achieve and sustain the lifestyle you want for yourself and your family. Ric shares his wisdom so you can consider how social, political, economic and environmental changes might affect your job, your home, your relationships, your health—and of course, your wealth.

If you’re new to the notion of exponential technologies, you’ll find this book eye-opening. And as you read it, you can be sure that what you’re reading is indeed The Truth About Your Future.

Abundantly yours,

Peter H. Diamandis, MD

Founder & Exec. Chairman, XPRIZE Foundation

Founder & Exec. Chairman, Singularity University

Cofounder, Human Longevity Inc. (HLI)

Author of the New York Times best sellers Abundance and BOLD



Preface

I have written eight books on financial planning, offering advice on virtually every aspect of your personal finances. Why write another one?

For just one reason: to tell you that your efforts to prepare yourself and your family for the future could fail if you don’t alter your personal finance strategies.

I realize this is a bold statement. But my research of the past seven years has convinced me that you must adopt a completely new perspective.

Here’s the problem: If you’re like most people, you assume you’ll remain in your current occupation until you retire in your sixties or seventies and that you’ll live until your eighties or nineties. Along the way, you will send your children to college and possibly incur long-term care costs before passing your assets to your surviving spouse and children. Life has been this way for generations, so most people believe it will be this way for them, too.

But for a great many people—probably including you—this scenario is wrong.

The reason? My research has convinced me that the world will be completely different in the future.

This requires a radical change in thinking. Consider your mother when she was age 50 versus when she was 70. Big changes in her health, occupation and income during those 20 years, right? But the world she lived in probably didn’t change much at all. She shopped the same way, enjoyed leisure the same way, traveled the same way, got medical care the same way and so on.

But you won’t have the same experience. Your world will be vastly different 20 years from now—and that’s why I’m writing this book. I’m going to show you the future.

More precisely, I’m going to show you your future and that of your kids and grandkids. As a result, you’ll find advice within these pages that no financial planner has ever offered you.

A lot of what you’re about to read will therefore be shocking, completely contradictory to your current thinking. But much of what you’re about to discover will also make you excited, even joyful. Some parts might upset or worry you—and you’ll flatly dispute some of the statements you’re about to read. But rest assured: Any disdain or skepticism will eventually give way to acceptance. And through it all, this book will be fascinating to read.

Anyway, that emotional experience has been my journey over the past seven years. In addition to operating my growing financial planning firm—now one of the nation’s largest—I’ve devoted a substantial amount of time since 2010 to studying the future. In addition to reading pretty much every book I can find on the topic and interviewing dozens of experts in the field (many of whom have been guests on my radio and television shows), I graduated from Singularity University’s Executive Program in 2012 (and subsequently accepted its invitation to become a guest lecturer and investor).

Unlike others, my interests in the future have been focused on one question: Is the financial planning and investment management advice my colleagues and I give our clients still valid, and if not, how must our advice change?

This is a pretty important question. And now, after more than seven years of study, I present the answers to you in this book.

In the pages that follow, you’ll learn why you and your children should not spend—and shouldn’t even plan on spending—hundreds of thousands of dollars on a college education. You’ll discover that your job is likely to disappear and learn how to prepare for your next career—and the one after that. You’ll understand why you probably shouldn’t pay for long-term care insurance and why you won’t need auto insurance. You’ll see how longer life spans will end retirement as you know it, cause people to marry later in life and more often (creating complications for estate planning) and introduce new concepts of leisure and recreation. And perhaps most important, you’ll realize a fundamental mistake you’re making with your investments—and how to fix it so your portfolio will be designed to meet your needs in the future that you’re going to live in.

As you read this book, please keep one important fact in mind: I am a financial planner and investment advisor. What I mean is, I am not a scientist. So if you are a scientist, please excuse me if some of the text isn’t as descriptive or detailed as you might like. This is a book for everyday people, not a journal for scholars.

Just tryin’ to set expectations.



Predict Your Future



	Your future consists, probably, of working in your current field until you retire.

    	☐ True

    	☐ False

    	☐ n/a




	You’ll probably retire in your 60s or early 70s.

	☐ True

	☐ False

	☐ n/a




	In retirement, all or almost all of your income will probably come from some combination of Social Security, a pension, investments and savings.

	☐ True

	☐ False

	☐ n/a




	You’ll probably live until your 80s or 90s.

	☐ True

	☐ False

	☐ n/a




	As you age, chronic health issues will probably develop or worsen.

	☐ True

	☐ False

	☐ n/a




	If you’d like to travel during retirement, you probably need to do so during the earlier part of your retirement, rather than the latter part, for reasons of stamina and health—either yours or your spouse/partner’s.

	☐ True

	☐ False

	☐ n/a




	At some point in the future, either for your needs or those of your spouse/partner, you’ll probably need to sell your house and move to an independent living community, assisted care facility or nursing home.

	☐ True

	☐ False

	☐ n/a




	When you pass, your death will probably be due to heart disease or stroke; cancer; respiratory disease, influenza or pneumonia; Alzheimer’s disease; or diabetes, as these illnesses account for 65% of all deaths in the United States.

	☐ True

	☐ False

	☐ n/a





Did you answer “true” to many of the above statements? If so, get ready for a shock, because the answer to all the above is probably false. Indeed, for reasons this book will reveal, you are not likely to ever retire—but you probably won’t keep working in your current field, either. That means you’ll need more education and training. You can also expect that you’ll live well into your 100s—120 is not unrealistic—and that your health will improve as you age, meaning you’ll probably be as healthy and fit at age 95 as at 55. You can probably forget about living in a nursing home, therefore, and it’s highly unlikely that you’ll die from today’s leading causes of death. Instead, accidents will be the most common cause of death (already ranked #4, according to the Centers for Disease Control and Prevention). Yes, bad luck and stupidity will be among the leading causes of death.

Surprised to hear all this? So is everyone else. That’s why you need to read this book—so you can learn The Truth About Your Future.

Come, and discover: what the future holds for your career, how to get the education you’ll need to earn an income, where you’ll live, how you’ll manage your investments, whether you need long-term care insurance, and how to design an estate plan that meets your and your family’s changing dynamics.

In short, as baseball great Yogi Berra said, “The future ain’t what it used to be.”



Prologue:

Why Yogi Berra Was Right

Financial planning is all about anticipating and preparing for the future. So to understand what your future will be like, you need to understand why it’s going to be so radically different from what you’ve been assuming.

The reason is technology. And not just ordinary technology but exponential technologies—innovations that are advancing at rates of exponential growth. These include artificial intelligence, machine learning, nanotechnology and materials science, augmented and virtual reality, robotics, 3D printing, bionics, bioinformatics, medicine and neuroscience, energy and environmental systems, big data, education technology, leisure and recreation and financial technology.

And what an impact they will have. They’ll affect virtually every aspect of your life—your education, occupation, residence, income, expenses, marital status, health, avocations and life expectancy. Therefore, to improve your strategies for college planning, retirement planning and estate planning, as well as your decisions about insurance and investment management, you need to understand exponential technologies.

So although this book is ostensibly about financial planning, it begins as an exploration of exponential technologies. Our tour will explain them and reveal their implications for you and your personal finances—implications that will affect you, your spouse, your children and your grandchildren now, later and much later.


The Two Laws of Exponential Technologies


To frame our conversation, let’s explore Moore’s Law and Dator’s Law. You’re probably familiar with the first, created by Intel cofounder Gordon Moore in 1966: A computer’s speed doubles and its price drops by one-half every 24 months.1 The result, as you can see in Figure P.1, is that transistors have been steadily shrinking in size—boosting computer processing speeds and collapsing the cost.


Incidentally


IBM’s first PC, launched in 1981, contained a computer chip of 29,000 transistors—compared to 12 billion transistors found on the Titan X chip released by Nvidia in 2016.





Although Moore’s Law is well known, its implications are not. Based on the reactions I’ve gotten from the thousands of people who have attended my presentations on this subject at seminars and conferences around the country, it’s safe to say you’re going to be astonished by what you’re about to read. In fact, your initial response to much of this information may be“Ridiculous!”

Which brings us to Dator’s Law.

Created by Jim Dator, Director of the Hawaii Research Center for Future Studies at the University of Hawaii at Manoa, Dator’s Law states, “Any useful statement about the future should appear to be ridiculous.”2

For example, wanna see a glow-in-the-dark cat?

Yeah, that’s a ridiculous question. Except it isn’t. There are such cats3—they were created by scientists in South Korea. Researchers were trying to understand how the AIDS virus had jumped from primates to humans, so they implanted into a cat’s embryo the gene that lets a jellyfish produce phosphorescence—and, voilà, you get a glow-in-the-dark cat. This research was instrumental in helping scientists convert AIDS from a fatal disease into a chronic illness.


TRANSISTORS ARE SHRINKING

Size in Nanometers
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FIGURE P.1






COMPUTER SPEED IS RISING

(FLOPS)



[image: images]


FIGURE P.2






COMPUTER COST IS COLLAPSING

(Cost of iPad 2 or equivalent)
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FIGURE P.3





By the way, glow-in-the-dark cats are soooo 2007. Yep, the technology that produced them is more than 10 years old! Wait ’til you see what researchers in this field are doing now (more on that in chapter 6).

Keep Dator’s Law in mind as you read (I’ll give you an occasional helpful reminder), because you are almost certain to wake the person sleeping next to you with periodic exclamations of “That’s ridiculous!”


Understanding Exponentiality


You’re used to counting linearly—one, two, three, four, five, six. But when counting exponentially, we count one, two, four, eight, sixteen, thirty-two.

The difference is astonishing. If you were to take 30 linear steps, you would travel a distance of about 80 feet. But if you were to travel 30 exponential steps, you would travel more than 665,000 miles!

Or consider an ordinary sheet of paper. It’s 0.003606 inch thick. Two pieces of paper are twice as thick: 0.007212 inch. If you double the number of pages 8 times (two, four, eight, sixteen, 32, 64, 128, ending with 256 pages) you’ll have a stack of paper about one inch thick. If you double the pages 20 times, you’ll have so many—more than half a million—that the stack laid sideways on a football field would reach from one goal post to the other. If you double the number of pages 39 times, your stack would encircle the globe with plenty left over, and if you double number of pages just 51 times you’d have a pile of paper so high you could reach from the earth to the sun—and come halfway back again! A mere tripling of the doublings4 takes you from a football field to the sun! That’s the power of exponentiality.

This is not just theoretical. Exponential growth is how the 2016 iPad Mini was able to have 50,000 times more computing power than the 1986 space shuttle.

As Moore’s Law dictates, computers are not only getting exponentially faster, they’re getting exponentially cheaper, too. Consider Google’s 3D LIDAR Sensor, the technology behind its self-driving cars. That sensor cost $75,000 in 2007. By 2016, the cost had dropped to $250, and Velodyne, a manufacturer, expects the price to be $100 by 2020—and that might prove to be too conservative an estimate. That’s because MIT researchers in 2016 created a LIDAR system that fits on a dime and has no moving parts. They say it can be mass-produced for $10 apiece.

Or consider the digital camera. In 1976, it weighed four pounds, shot photos of only 0.01 megapixel and cost $10,000. Today, digital cameras weigh less than a quarter of a pound, feature 10-plus megapixels and cost under $10. Resolution, weight and price is each 1,000 times as good—and still improving. That’s how you’re able to have a camera inside your phone.

If exponentiality doesn’t roll off the tongue, let’s change to the power of compound growth.
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Ah, now, that’s familiar. Sure, you know that a penny saved is a penny earned—Ben Franklin said so. So let’s apply compound growth (exponentiality) to Ben’s penny. If we double its value every day for six days, the penny grows to 64 cents, as Figure P.4 shows. After 14 days, the penny is worth about $80. After three weeks, it’s worth more than $10,000, and after 31 days it’s worth $10 million!


THE COMPOUND GROWTH CURVE

The Doubling Penny
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FIGURE P.4





Of course, you can’t actually convert a penny into $10 million in just 31 days. So how is it possible to double our computer capabilities every 24 months?

The answer is information. Unlike commerce, information feeds on itself. To see what I mean, think about putting gas in your car. Before you arrive, the fuel is in the pump; when you leave, the fuel is in your car’s tank. Either the gas station owner possesses the fuel or you do; you can’t both possess the gasoline simultaneously.

But that’s not how information works.

If I know that 1 + 1 = 2 and I convey that information to you, we now both possess that knowledge. Whereas one person knew this before, two people now know. And if both of us each tells one other person, four people will know it. And if each of us shares this knowledge with one other person, eight people will know that 1 + 1 = 2. Soon, 16 people, then 32, then 64, then 128 people will have this knowledge. Eventually, every person on the planet—7 billion people—can have this information.


GLOBAL POPULATION WITH INTERNET ACCESS
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FIGURE P.5





Thus, knowledge grows exponentially. And once knowledge starts doubling, it never stops.

Today, knowledge is spreading faster than ever—thanks to the Internet. Although only 23% of the global population had Internet access in 2010, according to futuretimeline.net, it’s estimated that 5 billion people will have access by 2020 (92% of American toddlers already do, according to Internet security firm AVG). Knowledge will spread further and faster than ever before!


The Compound Growth Curve


Our lesson about exponentiality isn’t over just yet. That’s because it’s not enough to know that a penny doubles to $10 million in 31 days; you also need to understand the nature of the growth curve.

So take a look at Figure P.6. It shows the progression of the penny’s doubling over those 31 days. The growth is imperceptible until day 23—and at that point, it appears to blast off like a rocket ship. This point—where the line appears to go from horizontal to vertical—is called “the knee of the curve.”

Exponentiality explains why the future will arrive fast—and why you don’t realize it. You’ve been watching that penny every day for three weeks, and nothing much has happened. So you assume the fourth week will be the same. Only it won’t be.

Likewise, technologically speaking, our entire world is at the knee of the curve. As a result, amazing things are about to happen.


THE COMPOUND GROWTH CURVE
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FIGURE P.6





But you’re skeptical.5

Overcome your skepticism. To help, consider man-made light. In his excellent book Abundance, Peter Diamandis showed that one had to work 50 hours in 1750 B.C. to earn enough money to purchase sesame oil that could power a lamp. By A.D. 1800, a candle cost the equivalent of six hours of work. Eighty years later, a kerosene lamp required 15 minutes of work.

Follow that timeline: we hadn’t made much progress after 3,500 years. No one in the 1880s would have guessed that man-made light would soon require only a half second of work, as it does now.


HOURS OF WORK TO PRODUCE AN EVENING OF LIGHT
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FIGURE P.7





You might be making this very mistake. For example, you know that in the 1950s an entire building was needed to house a single computer and that by the 1970s a computer could fit into a room. You also know that the 1980s gave us desktop computers and that by the 2000s computers sat on your lap. And you certainly are aware that today they fit on your wrist. But have you ever stopped to wonder what’s next? Clearly we’re not done; computers are not stuck at their current size.

Thus within 20 years, computers will be no bigger than a grain of sand, and, as we will discover in chapter 4, they will be embedded in everything—certainly your clothing, definitely your appliances, probably your skin and possibly even your brain.6

[image: Images]

Exponentiality isn’t just affecting size; it’s also impacting speed. In 2020, for example, the 5G phone will be released. It will be 50 times faster than 4G phones; you’ll be able to download 33 high-definition films in one second.

No wonder computer scientists anticipate that by the mid-2020s, personal computers will match the speed of the human brain. By 2030, they say, PC processing power will approach the speed of light—that’s 3 million times as fast as the human brain. And those computers are expected to retail for just $1,000.


The journal Science Advances reported in 2015 that scientists at the University of California, San Diego, have built the first brainlike computer prototype that bypasses the limits of modern electronics. Called the memcomputer, it’s the first computer that can simultaneously process and store information.

To appreciate how much faster the memcomputer is than currently available devices, scientists offer this challenge: Ask a computer to find out, from a list of 10 million numbers, how many add up to 10. It would take an ordinary 300,000 years to complete the task, but a memcomputer could figure it out in just 116 days.



Computers are not only getting faster, smaller and cheaper, they’re getting smarter, thanks to artificial intelligence and machine learning. AI refers to a computer that is aware of its surroundings and acts in a way that maximizes the likelihood it will complete its task. In other words, it does what you would do. Thus, AI researchers are trying to improve the ability of a computer to communicate, learn, perceive, plan, reason and move.7 AI therefore involves linguistics, mathematics, neuroscience, philosophy and psychology.

Although AI gets all the attention when the media cover computers, machine learning ought to as well. It’s one thing for a human to program a computer to do something well—such as beat humans at chess—but it’s far more impressive when a computer teaches itself how to do so. That’s why building machines that can learn on their own is the most exciting area of computational research today.


A robot built at the University of Bremen in Germany taught itself to make pizza by reading Wikihow.



When computers can think and learn on their own, and do it at the speed of light, software intelligence will be indistinguishable from biological intelligence. This is known as “The Singularity”—the point in time where technology and biology merge. In his profound 2005 book The Singularity Is Near, the futurist Ray Kurzweil predicted that this will occur in 2029. Because of exponentiality, he says, if his estimates are off by a factor of 1,000, singularity will be delayed only eight years. If his estimates are off by a factor of 1 million, singularity will be delayed 15 years, and if he’s wrong by a factor of a billion, singularity will be delayed just 21 years.

In other words, somewhere between 2029 and 2050, life is going to change in ways that are hard to imagine or comprehend.

But we’re going to try, by taking you on a tour of exponential technologies. This will help you appreciate coming changes that will affect virtually every aspect of life on our planet. With that information in hand, you’ll be able to tackle the key question: What does all this mean for you and your personal finances?

By the time you’ve finished reading this book, you’ll echo Yogi’s sentiment: The future ain’t what it used to be.


PERSONAL FINANCE IMPLICATIONS

1. You’ll derive benefits from compound growth only if you earn sufficient rates of return. Growing money at the rate of inflation won’t produce material gains—ever. Thus, it is important to seek higher returns if you want to accumulate greater wealth.

2. It’s vital that you start today. As shown by the knee of the curve, if you wait 20 years, you will be too late. Today is the precise moment in time that you must apply this information about exponential technologies to your personal finances.





1It’s since been updated to reflect actual results over the past 50-plus years: doubling occurs every 18 months, not 24, and prices drop about 30% every year, not 50% every two years. In other words, the rate of acceleration has been accelerating.

2Unlike Kepler’s laws of planetary motion, Newton’s laws of gravity and Einstein’s theory of general relativity, neither Moore’s nor Dator’s law is an actual physical law. Moore and Dator are talking about commerce and consumer behavior, not physics. In other words, they’re making a point—not describing immutable fact.

3I would display a photo of one here, but presenting the photo in black and white wouldn’t do the image justice. Google it.

4You following this?

5Cue Dator’s Law.

6Dator! Get me Dator!

7A computer that moves? Yep—it’s called a robot. We’ll get into robotics in chapter 3.



PART ONE

A Tour of Exponential Technologies




Chapter One: Connecting with Each Other


I couldn’t wait until I got my driver’s license! Having a car (or, rather, borrowing my mom’s) meant I was able to get to the mall, to my friend Peter’s house, to anywhere my friends would be hanging out. Having a car meant being connected, and being connected was vital for a teenager.

It still is. But it no longer takes an automobile to do it. Today we connect online, and physical proximity is no longer relevant. It’s no surprise, therefore, that today’s youths are less dependent on automobiles. According to the University of Michigan Transportation Research Institute, nearly half of 18- to 24-year-olds say they would choose having Internet access over owning a car.


PREFERENCE OF 18-24 YEAR-OLDS
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FIGURE 1.1






Incidentally


95% of American teenagers have a mobile phone, according to Popular Mechanics. 71% of them are on Facebook, and 24% say they are online “almost constantly.” 72% text with their boyfriends or girlfriends every day; only 21% see them in person. Half of all teens have 300 or more friends on Facebook—and 33% of them are people they’ve never met in person.





Connectivity turns even the mundane into a marvel. Consider pizza, one of the world’s most popular foods. It’s also one of its oldest and to a large extent is still made the way it’s been made for centuries. But the way it’s sold is changing rapidly. Domino’s, for example, lets you order a pizza via voice command while driving a Ford Fiesta. Using GPS technology, the store knows where you are and can calculate how long it will take you to get home—so the pizza arrives when you do.

Not to be outdone, Pizza Hut lets gamers order pizzas while playing with an Xbox—no need to interrupt the game merely to manage your munchies. Both companies say half their orders arrive digitally, and both say their IT departments are the fastest-growing divisions in their businesses.

Thanks to online connectivity:

• Facebook was able to become huge. That’s where people are for two minutes out of every seven that they’re online.

• 30 billion messages were sent using WhatsApp in 2015.

• YouTube’s 1 billion users view 4 billion videos every day and upload 300 hours of video every minute.

• Google generates more revenue than all newspapers and magazines combined. YouTube, iTunes and Netflix each generates more revenue than the AMC cable network.



[image: images]


© 2016 KFS King Features Syndicate, Inc.



And much of this connectivity is being done via mobile devices. Nine in 10 Americans have a mobile phone, and there are now more mobile devices connected to the Internet than desktop computers. In fact, according to the Mobile Marketing Association, there are now more mobile phones on the planet than there are toothbrushes—and, unlike toothbrushes, more than 90% of smartphone users keep their phones within arm’s reach 24/7.

Lots of people are already using their phones to make purchases—and I don’t just mean by ordering products using Amazon’s mobile app. At Cheesecake Factory and other restaurants, your order appears on an app, and you can pay the bill whenever you want—even splitting it with others dining with you—without having to wait for the server to bring the check. The Sweetgreen restaurant chain won’t even let you pay with cash; you must use an electronic form of payment. Android Pay is accepted at more than 1 million stores, Samsung Pay can be used at swipe-only terminals, and Apple Pay can be used with credit cards from 1,300 card issuers. Chase, Capital One, and Walmart are among those launching ways to make it easier for you to pay your bills. In 2015, 45% of all online purchases made in the United States were done via a mobile device, according to Demandware.

Soon, though, it won’t be our telephones that connect us to the Internet—it’ll be our clothing. Researchers are developing clothes that kill bacteria, trap toxic gases, conduct electricity, block ultraviolet rays, measure our heart rate, analyze our sweat, monitor brain signals, heat or cool our skin—and let us talk to each other.

Levi’s has partnered with Google to create conductive fabrics, while Ralph Lauren sells a shirt that detects your breathing, heart rate, stress level and calorie burn—sending the data to a smartphone app that creates a custom workout program for you. The shirt, which features an accelerometer and gyroscope to capture movement and direction, sells for $295. (Expect the price to come down.)


Soon you won’t even need clothing to help you track your fitness. Companies are creating “tech tats,” high-tech tattoos made of conductive paint that collect, store, send and receive data. Known as “biowearables,” this technology will do more than serve as a fitness tracker. It could monitor vital signs after surgery, let you pay a bill with the swipe of your hand or, as in the case of wearable electronic tattoos being developed by Motorola and MC10, provide password authentication.




WEARABLES

Annual Sales
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FIGURE 1.2






NEARLY 3 BILLION PEOPLE ARE ONLINE
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FIGURE 1.3






AND THEY HAVE NEARLY 7 BILLION DEVICES
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FIGURE 1.4





Sales of connected wearables were $11 billion in 2014 and are projected to be $40 billion by 2019, according to IHS Markit.

It’s one thing to connect people to the Internet; it’s quite another to connect the things people use. And that’s a problem, because the Internet is running out of capacity. Today’s platform can handle only 4.9 billion devices. Considering that 3 billion people are already connected to the Internet (many with more than one device—the number of mobile devices is about to outpace the number of people on the planet), it’s obvious that we’re running out of room.

That’s why a new platform is being launched in 2020. It will have the capacity to handle 78 octillion devices—that’s 78 billion billion billion devices. In other words, every grain of sand on earth could have 1 trillion IP addresses.


The Internet of Things


That will move us to the next phase of connectivity, to what is being called IoT—the Internet of Things. Everything that operates with electricity will be connected to the Internet, as will a great many things that don’t use electricity, such as food.
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This is already under way. You can install thermostats that let you alter room temperatures without being in your house; the devices can also detect when people enter the room and adjust the temperature accordingly. Samsonite, Trunkster, Hontus, LugLoc and LEV Technology offer luggage that features Wi-Fi hot spots, USB chargers, digital locks, built-in scales, Bluetooth speakers and cellular-enabled tracking systems so you always know where your bag is. Refrigerators can tell you when the milk has gone sour or that the carton is low. (Soon the refrigerator will place the order for you, and the milk will be delivered to your home without your taking any action—probably by a drone.)

In 2015, only 4 billion devices were connected to the Internet. By 2020, there will be 50 billion, and by 2030 there will be 1 trillion. We’re just 1% of the way there.


NUMBER OF CONNECTED DEVICES



[image: images]


FIGURE 1.5






Virtual Reality and Augmented Reality


As exciting as mobile connectivity is, that’s nothing compared to two other emerging exponential technologies: virtual reality and augmented reality.

VR goggles cover your eyes, making you feel as though you’re immersed in a different universe. You can explore maps of the brain’s neurons, check out your favorite retailer’s latest products or roam forests where you can fight dragons with virtual weapons.

By 2020, according to Fortune magazine, virtual reality devices will let car buyers test-drive vehicles, doctors practice surgical procedures, military procurement officers evaluate defense system capabilities, cruise ships let you see what a vacation experience would be, hotels let travelers visit their properties without actually having to go there and architects take you on tours of buildings before they are constructed.

Those who’ve used VR complain that the goggles are bulky. And when you’re using them, you can see only the alternative reality being displayed; you’re unaware of your actual surroundings. That limits the devices’ practicality. These problems are solved by an even more fascinating technology, called augmented reality.
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AR doesn’t require you to wear headgear; instead you just aim your smartphone or tablet’s camera (and, in the future, your eyewear) toward an object. Instantly a display pops up, providing you with details about whatever you’re looking at.

While watching a ball game, point your phone’s camera at anyone on the field—and it will reveal the player’s name, key performance statistics and video highlights. Tourists will be able to point their phone at a famous landmark and instantly receive information about the site. Surgeons will be able to use the devices to see arteries invisible to the naked eye.

In 2017, 2.5 billion AR apps will be downloaded onto smartphones worldwide. The most famous so far was launched in 2016: the game Pokémon Go. You simply look at the image shown by your phone’s camera; while doing so, Pokémon characters appear on your screen as though they really exist. The goal of the game is to capture as many characters as possible. But first you have to find them—and that means walking around, not just in your house but throughout your neighborhood, even traveling to other cities. Parents who lament that their video game–playing kids get no exercise are relieved that this game requires outdoor physical activity.


A Case Study in Exponential Technologies


Because Pokémon Go was the first widely available consumer AR application, it’s worth taking a closer look at it. There are 7 billion people in the world, and few gave any thought to augmented reality until July 6, 2016, when the game was released. Within weeks, more than 75 million people worldwide were playing it—making it the most downloaded app in history.

Financially speaking, the immediate beneficiaries were Nintendo, Niantic (the game’s creator) and Apple (which gets 30% of the revenue collected by the game through its App Store). The investment banking firm Needham & Company estimated that Pokémon Go could generate $3 billion in revenue for Apple alone by 2018.
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Businesses and entrepreneurs raced to exploit the game’s popularity. Bars, restaurants, retail stores and businesses of all kinds quickly encountered Pokémon-searching consumers looking for the creatures. L’inizio Pizza Bar in Queens, New York, set itself up as a place where Pokémon could be found and told Bloomberg News that its food and drink sales had risen 30% thanks to increased customer traffic. In Iceland, a tour bus company offered Pokémon Go hunting trips. A French furniture store offered a Pokémon Go promotion at 200 stores, while the yogurt retailer Stonyfield Farm placed ads near 10,000 Pokéstops to promote its brand.


Incidentally


Pokémon Go has inspired baby names. Babycenter.com says names such as Eevee, Onyx and Ash—all names of characters—rose after the game was introduced. It says half of the moms visiting its site say they play the game.





Major companies got involved, too. Sberbank, the biggest bank in Russia, arranged for its branches to attract Pokémon players. In Japan, McDonald’s converted 400 outlets into Pokémon “gyms” so users could battle one another on their smartphones. The Jacksonville Jaguars professional football team staged a Pokémon Go promotion that attracted 15,000 people. And on the 2016 campaign trail, both political parties staged Pokémon Go events to register people to vote.

The game produced some negative side effects, however. Player enthusiasm led many to violate codes of social behavior. The Arlington National Cemetery released a statement asking players to stay away. “We do not consider playing ‘Pokémon Go’ to be appropriate decorum on the grounds of ANC,” cemetery officials said. The U.S. Holocaust Museum asked to have itself removed as a game site, as did the Auschwitz Museum in Poland, a cemetery in Edmonton, and many churches, mosques and synagogues worldwide.

Federal, state and local officials also fretted over traffic congestion and accidents caused by or involving the game’s players. The City of Canada Bay said it had to pay for extra security and waste disposal due to increased park visitors. Various legislation to combat the risk to public safety and user privacy was introduced, while the Japanese government’s National Center of Incident Readiness and Strategy for Cybersecurity warned users of safety hazards. New York now requires sex offenders, as a condition of their release from prison, to agree “not to download, access or otherwise engage” in Pokémon Go. (Lawmakers said the game is “a virtual road map to children” because its “lure” feature has “the potential to be abused by perpetrators.”)

The source of those concerns? In just the first few weeks of the game’s release:

• A 28-year-old in New York crashed his car into a tree while playing the game.

• A 15-year-old in Pennsylvania playing the game was hit by a car after walking into traffic.

• San Diego firefighters had to rescue two men who walked off a cliff while trying to catch Pokémon characters.

• A search-and-rescue team found a group of teenagers in the United Kingdom who got lost in a cave.

• Two Canadian teens unwittingly crossed the border and were detained by the U.S. Border Patrol.

• A man trying to sneak into the Stockholm Olympic Stadium to catch a Pokémon impaled himself on a metal fence.

• A Baltimore driver crashed into a police car while playing Pokémon Go while driving.

• A woman in Japan was struck and killed by a car whose driver told police that he hadn’t been watching the road because he was playing Pokémon Go.

There are thousands more stories of errant, rude and just plain stupid behavior by some of the game’s players.
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Prior to Pokémon Go, few consumers had ever heard of augmented reality, fewer understood it and virtually none had ever seen it. But within a very short time, more than 100 million people took a major step forward with a leading technology, whose rate of growth and market penetration can only be called . . . exponential.

Coming next? Holograms.

Jimmy Kimmel has already had performers appear on his television show in digital format (holograms), and the comedians Redd Foxx and Andy Kaufman toured in 2016 the same way—even though they’re both dead. You can expect the innovations to continue—including 3D avatars performing in your living room, where your perspective on the movie you’re watching will depend on where in the room you’re sitting or standing.

And this is just the beginning. All told, a 2013 report by Cisco predicts that the Internet of Things will add $14 trillion to the global economy by 2025.

No wonder Scott Cook, a cofounder of Intuit, says, “We’re still in the first minutes of the first day of the Internet revolution.”


PERSONAL FINANCE IMPLICATIONS

1. Increased use of mobile devices to make purchases increases the importance of selecting the right credit and debit cards (since you can’t use cash or checks online). Comparative shopping for cards has never been more important.

2. Massive growth in wearables, connectivity and the Internet of Things will create huge investment opportunities. We’ll learn more about this in chapter 17.

3. AR, VR and holograms could eliminate the need for business travel. It would save you and your employer money—but have huge implications for the travel and hospitality industries.

4. AI will improve the analytical tools we use in financial planning. Better modeling capabilities will let us produce more accurate financial planning projections and better portfolio management systems.

5. The constant flow of new devices and applications into the marketplace makes it difficult to stay up to date. This can put non-tech-savvy consumers at a disadvantage when making financial decisions.

6. Increased connectivity could result in more volatility in the financial markets, as more and more people get the ability to trade their accounts with just a few taps on their phones. Be prepared for even greater volatility in your portfolio—and don’t let it scare you into buying or selling frantically.





Chapter Two: Big Data


My goodness, you certainly take a lot of photographs. You send a ton of emails, and you type a whole bunch of texts.

So does everyone else.

Every day in 2015, we collectively sent 205 billion emails, ran 3.5 billion Google searches, tweeted 500 million times, downloaded 200 million apps, and uploaded so many videos it would take you 49 years to watch them all.


And increasingly, those data are being produced by and viewed on mobile devices: In 2015, mobile devices accounted for 32% of all Internet traffic. And though we produced less than 1 exabyte (a million million bits) of mobile data in 2000, according to Cisco, that figure jumped to 44.2 exabytes by 2015—and is projected to be 300 exabytes by 2019. Three-quarters of it will be video.8



It’s an incredible amount of information. The federal government alone offers almost 200,000 databases at data.gov. The real estate site Zillow and GPS app Garmin both rely on it, as do many other companies. (Want to know where to open a coffee shop? Data.gov can show you the streets that have the most pedestrians and neighborhoods that have lots of young residents.)

This is the field of Big Data. It involves collecting, storing, accessing and analyzing data. It’s a big business.


Data Creation


It’s not just big, it’s new: In just the past two years, says IBM, we created 90% of all the data that exist in the world. Put another way, we’ve created nine times as much data in the last two years as we created in the entire history of humanity before that. And we keep creating more, at the rate of 2.5 quintillion bytes a day.

By 2020, according to IDC, we will have created 42 zetabytes of data—that’s 42 bits of data followed by 21 zeros (42,000,000,000,000,000,000,000).

And our ability to create even more data is constantly growing. Every week during NFL season, football fans upload and download twice as much data as exist in the Library of Congress. And when the Square Kilometre Array (SKA) telescope goes online in the next decade, it will generate as much data every week—5 exabytes—as humans produced in total from the dawn of time to 2003. All by itself.

That’s a lot of data.


Data Storage


The data we produce are never thrown away. Fortunately, it’s gotten cheap to store it; a 6-terabyte hard drive can store all the music ever recorded yet costs under $230. Samsung sells a storage device that holds 512 GB of data—and it’s smaller than a postage stamp and weighs less than a dime.
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