Prologue

Time is the fire in which we burn.

1 Delmore Schwartz

| once had a dream midsummer, 2015 | was in a dark and humid basement one afternoon,
and | cameacross a very large bookUpon slapping away the slufrom the cover of this grand
tome, its title became visible, a title both grand and végbrponential and AcceleratingThe
mildew and silverfish aside, this was just too interesting to passhastily proceeded to peruse
through its yellowed pages to see what was contained withimpbibe the compilation of events
from eons long pasb see how we got to today

The first couple chapters of the book described the origin of the Earthyahei@n of early life

and the progress through the geologic periods. The arrival of multicellular creatures, vertebrates,
and advanced animalgas interesting enoughbut whatstood out washat the entire description

of evolution hrough tomodern humasonly occupied the firsseveral pagesf this book. It
seemed that the events of the last 40,000 yearsmar@worthy of proseghanthe events of the
preceding 4.5 billion years.

On to the Age of Man, | read about tharleest agriculturethe gretiancient civilizationsand
continued on through the Middlegas. It wasapparent that each century occupiedre pages
of the book, or rather, that each century wasariiled with noteworthy events The last five
centuries received the most detaihdathe twentieth century itself had more contemintithe
entirety of eongrior to that point. | continued to read on about Ilti@dustrial Revolutionthe
beginnings of space exploraticand the computer ageThe common theme wasat we live in
a timewhere events occur at an increasingly rapid rate.

Yet, | was only halfway through the book when | reached the present, and this puzzled me. |
looked at the copyrightade of the book and was stunnecheTook in my dream was written in

the early 22 century, and the remaining few hundred pages were a description of the 21
century! | couldbarely contain my excitement at the prospeateafding the second half of this
volume, but the pages seemed to be welded shut, and | couldrmdb thepagespast what
described my present day. | tried to pry it open with a screwdriver, but to no avail. My dream
did not allow me to see the most interesting section of this book from the. futeaald only
ponderthe profoundpossibility that the faer 85years of the century werso eventful that it
occupied half of the bogkhe same length as| | of Earthoés rhestawmidr t hy
2015.

| awoke suddenly, and the next morning went straight to the bookst@eruse some of the
latest boks on futurism A few volumes from renowned thinkers in varsofields occupied the
shelves, somen the future of artificial intelligence, other books on space exploration, and still
others on biotechnology. Howevereach of those books described afuture saturated
predominantly withonly their specified technologythereby making each bookutually
exclusive with the othersThe more holisti@and multidisciplinaryoooks were over a decade old,

a situation entirely inconsistent with the acceleratirg o technological progress. Lastly, there
was little in the way opractical applications such pslicy recommendations for economic and

e



political leaders, orguidance forordinary peopleseeking toadapt to this tsunami of
technological change. Many questi@isontemporary importanceere left unaddressed.

This vacuum convinced nthat the time had come f@ar compact whitepapehat weaves these
rapidly accelerating but seemingly disparatendsinto a single tapestry of our destinylTo
transcend the mere theoretidhle whitepaper must provid®lutions for the increasingly stifling
bottleneck created bihe outdded econepolitical apparatus For ages, the default assumptions
have been hli around tradeoffs between safety nets and higher taxes, or guaranteed minimum
incomes and business friendline€8ut times are changing, and we are on the brink of an era
wheretechnological diffusion wilbe pervasive and pronounced enougimeke sora of these
tradeoffs recede The churn of fortunes and prosperity will increasingly be governed by how
much an individual, busineser government grasps the concepts ofoegmtial, accelerating
economic and technological progress

There comes emretime when a seemingly unrelated tangfevery complicated problentbat

continuesto vex all established assumptiaran be addressed with a comprehenslegantyet

simple solution.]| f ever there was a ti me ohgmaddsmpehce f or
is here and nowAs a society, we could bmn the brink of taking prosperity to a new level with

some remarkably straightforwaedonomic and monetary adaptatiorigut if we do noembark

on these reformsve will soon have anothénancial crisis within the next few yeamshich

maybe worse than the previous one

To describe thenultiple interlocking forces between technology, economics, finance, and
governmentn as simple and concise a man@as possibld have embedded brieftroductory
videos at the start of major chaptei&his layer idor the benefit of those who would like a
summaryof a particular topic in the whitepapeefore they decide to read a formidawial of
text. The goalof this whitepaper is to reacHarge and diverse audiencEpeople on somvery
complicatedsubject matteramong whontearning speesland styles can vary greatly

What you are about to reathd watchmight change the way you look at the world, and fully
change every assumption yoaMe about the future, mostly for the bett&t.a minimum, you
might never look at certain slices of lifee same way again.

QRO

Executive Summary: The accelerating pa@nd diffusionof technological changeas taken
control ofan evergrowingfraction of theworld economy This fractionis being assimilated into
a dfferent set ofeconomic fundamentglsuch ashe rapidand exponentigbrice deflation
inherent to technologyThe effect of thisvasinsignificantuntil recently but is nowbeginning

to aeate conspicuous distortionsnrany economic metricandis just years fronbeng the
dominant force across the entire economy

In response to technological deflatitime central bankef the world will have to create new
money inperpetuity increasing the streaat an exponentially risingatemuch higher thars
currently assumedThisnow-permanent need fenonetaryexpansionif embracedcan fund



government spending more directly. This in turn createsry robustdynamic,and efficient
safety nefor citizens,while simultaneously reducing and even elimingtmnost forms of
taxation by 2025

Failure to recognizéhat technological deflation maatks permanent and ewging central
bankmonetaryexpansiorthatcanand shouldyradually become the primary source of
government spending will precipitademajor financial crisis This crisis willstartaround the
year2017and featureextensive technologglerived unemployment

The nature o€urrent worldwidegechnologyis to link various disruptions with each other,
consume monetary liquidity to generatflation and lower the effective prices of st@oods
and services over timélhereforethe entirety of worldwide technology has to be seen as a
holisticeconomicentity, and can bd e f i n e dccealesating ieehn@nomic &liund , or
60ATOMSG.

QRO

To begin, let us first consider theany complicated trends, policjemnd interconnections that

govern the wdd today. Perhaps you are worried about technoteghecing your job or the

jobs of people close to yolrerhaps you feel that yotaxes are too high, and that government
spendingpatterns do nareflect your values Perhaps you are troubled as to why interest rates

are nearly zero, yet there seems to be deflation spreading across many sectors of the economy.
Perhaps you just feel that technology is creating a new type of inequality that is hard to describe
by old-fashioned criteriayet palpable on an instinctual level

If you feel any or all of the above questsare a source of personal uncertaitttgn this is the
reading materidior you. You maystart thinkingabout many important topi¢eat havevery

little written about them. Even bett@erhaps you can get behind some of the ideas | have
presented here, sinagany of these challenges can be addressed in highly complementary ways.
As we embark otthis unpacking processe must divide the bgdof knowledge into sections.

There are multipleoncepts that tie together to form the grand unsietdofanalysesand
recommendtionsl am presenting here.

To begin, we will first establish the case that economic growvahdsalways has been

exponential and accelerating, and has been throughout all of human civilizatoras it is

being partly stifled at presenecondly, we wilexamine the deepenirsgopeof technological
penetration into an evavidening share of the econonigw thisis creatingaccelerating

deflation and why this is not necessardynegative thingAfter that, we will arrive at a policy
solution for governmeés and central banke assess and implemedesigned to removhe

drag effecof the current set giolicies andset the stage for the next era of economic
ascendanceFinally, we will detail some case studies and ideas that you can benefit from on a
personal leveland claim a geater slice of thATOM economysince after all, somethers

already are



The Exponential Trendline of Economic Growth

Study the past, if you would divine the future.
1 Confucius
The future influences the present just as much as the past

1 Friedrich Nietzsche

The first and most important concept to internalize isattezlerating rate of chang@hisis a

very underdiscussed subject even though it increasingly affects almost everything about modern
life. One of the best places to read aboutthBésy K u s 200iessaydéspite the age of

the article(the dearth of more=cent writings by multiple peopleitself a problem that this
whitepaper aims to corrgctFrom his essayye see how technological pr@gs is accelerating,
multi-faceteq anddiverse. The essay also proves that technological pragressin stagnation

or reversal, as some claim.id important to nahow exponentially accelerating pr@ses have

been going on since the dawn of life on Earth, and through the evolution of life, with each unit of
change taking even smaller intervals of tinfdat process has continued through measures of
progress within human society as well, especiallydonomics and technology. In this chapter

we will specifically focus on the econoogide of accelerating change, for no other metric does
more to demonstrate how fortunate we are to be alive in fhee?tury.

For now, we will use the customamgetricof6 RBal 6 GDP gie.inflation adjusted)e s (

while later explaining whyhe less famous but more natural measuremerbofinal GDP

(NGDP), despite includingnflation, isthemorer el evant measur ement for t
GDPoverstates the dangers of moderate inflation, while understating the dangers of negative

inflation (deflation), ironically making iess real, in an era of high technolodyurthermore, is

GDP even the correct metric anym®ré&DP is calcudted in a manner that favaiso i ng 06 ev en
mor e wi t bgreaterrdegfeethaoitfagor d oi ng wétthe |asméd, whil e
primarily about the latterlt is also true that GDP does not always provide the most precise

measure of prosperity, for which indices like thiemanDevelopment Indeare more

comprehensiveBut for lack of a better alternative tracking centuries of progresse will use

GDP, i n peaeaaltd cabDmRmr foRr t he purposes of these ¢

Economic Growth Through the Ages : Everyone has stlied historical events ischool,

passing exams areven writng papers.Contemporary schooling barely describesgreatest
historicaltransformatiorof all timei thevery recenupliftment of the human conditiorAn

educatiorabout historical evenis utterly incomplete withowd sufficient illustration otthe

prosperitylevels of the eraThis backdrop has to go far deeperthan 6t her e wer e no a
thoseday8 | ev el o f , oronhshenr can thre eamditions precipitatingus over

resources, slavery, etc. be truly graspRomanticizingthe imagery osome past society

invariably necessitates a selective focus on the topmost aristocrats, whilaggherbrutal and
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brief lives thatthe other 99% were condemned to. Effesityanylamenta bout &éhow good
t hi ngs \sarireaccurdiéetior@alization.

We arepresentlyaccustomed to per capita real growth rates of almégy&ar for the world
economyand consider this to be a status quo cruising s@esithough such giowth rate has
always existed. In realitguchgrowth rates did not begin until the middle of th& 2entury.
In the 19" century, the averageorld growth rate was much lower, at about 1%/yeBefore
that, annual growth rates were a fractiori@f from the 18 through the 18 centuriesand
virtually 0% for the thousands of years of human civilizati@fiore that The accelerating rate
of economicgrowth (which is thesecondderivative, mind you) has not stoppeltspite how
lacklusterpresent conditionsiay feel

Let us examine the following two chaftdick to expang, whichindicate world GDP per capita
in current dollargirst on a linear scaland then on a logarithmic scale, 198W14. The
exponential nature of economic grovishepparent from both chartsut each depicts the
trajectory in a different light If you projected theame trend forward just a few more yeave
can see that a much higher level of prosperity arrifé® topic of adjusting for inflation may
arise,but as we will see in a later section, current methods of calculating inftateystate
inflation rates and are thus starting to become obsolete

]

We have world GDRstimategjoing
. back centuries, anélwe takea
=~ simple linear regression phast data
and project iuntil the year 2050, on a
wf £ third chart with a logarithmic scale on
the vertical axiswe get a window
into the future. We can examine this
/ . even more effectivelwith the
horizontal axisorientedas looking
/ backwards from the preseriNote the
—_— parabolic curve despite the scale
: ‘ ‘ e e o being logarithmic, effectively
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back centuries, is appareshen the chart is presented in this wagdproves that it could not
have existed until recently

Imagine if 3% annual growth ratesper capita GDFAmplying a doublingevery 24 years, had
started from 500Besulting inover 105 doublingby now. Or from 1500 AD or even from

1800 AD, which wouldstill have yielded nine doublingsnce thenresulting ina growthfactor

of an incrediblés12x Since growth rates of this nature were never possible before the modern
era, thesecondderivative indicates thdhere is no reason to think the trendlives stopped or

even plateauedThe key word here isendling as disinct from actual data.

If thousands of years ofearly0%

I‘T growth canbe followed by a
* century of 1%, several decades of
NJ oo 2%, and then another few decades
an of 3% growth,simple mathematical

extrapolation of tat trend implies
much higher growth rateas the
near future This fourthchart is an
extensiorof the same chart
backvards 2500 yearsAs we can
seethe steep trajectory of growth
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. o - — p—— " has never, at any time, halted or
2500 2000 1500 1000 500 0 reversed In terms of simple
Years ago from 2050 multipliers, the rise from 1% to 3%

trendlinegrowth is no different,
proportionally, than a rise from 3% to 9% growth later on in the cuka&thematically, this
shoul d not 0s eferitné estinated yeaotheecurve mersédtsan t oday 6 s
rates would have seemed in thd't@ntiry. You may be skeptical about this if you have not
read the later chapters in this whitepaper ygtin unstoppable progressioneserrising
growth ratesa believable outconfeSince past performance is not alwaysredictor of future
outcomessurelywe cannot jusproject the trendline to a point whergjust a few decadesven
ordinary peoplare destined thavegreat prosperityIs there some ceiling of human
productivity that we have arrived at?ow will most people acquire tiskills to produce that
much outpu? Is it not inevitable fothe law of large numbets eventually catch up, even if an
identical skeptic in the $Bcentury would have been proven wrdraghe dismissedin accurate
prediction 0f2015 prosperity as too optimistic

The crucially unpredictablegredient in such projections is that of nat&giate risk. Economic
growthwithin an individual countrgloes not just happen without the riglet ofconditions.
Sometimes, the wrong policiesentralized micromanagemeat,ossified assumptioresan lead

to economic declines such as the Great Depression. Recoveries since these calamities have
generally returnedorld GDPback to the trendline as though the crisis never happened, but
some nations often leapfrog othershie processcapturing a disproportionate share of the
recovery The most prominent example is of h@hina and India jointly declined from being
40% of world GDP in 1820 to just 2% in 19#&ven asheaggregatevorld GDP trendline was a

gr

smoothexponentibcurvethroughouthat period Thisperodwas essenti ally the

for China and India, precisely coinciding with when the West was outperforming by the greatest



margin The rapid recoveries of China and to a lesser extent India since then can be seen as the
start of a process of mean reversion to historical norms of GDP share, assisted by the steeply
rising world trendline.The two nationgire now jointly 18% of world GB, and may very well

recover all the way up to the traditional 4@%@ matter of just years, not decades or centuries

Thus,there is reason to believe tlilafjovernments adjust policies accordinglyd proactively
world GDP per capitaan be restoretd the trendline There is similar reason to believe that the
economy may force a toppling of obstacles preventing the trendine from reverting back to its
natural state So far, his trajectory has reverted to the exponential trendline through wort] war
economic depressionglaguesand the @solution of empires

Yet most developed countries todaymehow appear to be stuck in a lengthy malaise epaub
growth, combined with little or no inflationThere seems to be a resigned acceptance of a
melancholyd B a peibcapitagrowth rae ofunder 2% in the US, and unde¥ in Europe, even
though this is less than what was seen in the 1998e default assumption appears to be that
this will be the norm for the foreseeable futuredirect violaton of the expected accelerating
gradient of growth Even worse, the diminal GDP that the US normally sees has fallen from
over 6% prior to 2007 to under 4% nomhich adds a poorly understood but nonetbele
substantialamper on economic vibraneyd the pace of innovatio®s more years of this
divergence accumulate, the opportunity cost is risifige world can no longer afford to
continue © ignore how technology hadtered the fundamentals of macroeconomics.



Technological Disrupton is Pervasive and Deepening

There is a single light of science, and to brighten it anywhere is to brighten it evesywhe
T Isaac Asimov

Any sufficiently advanced technology is indistinguishable from magic.
T Arthur C. Clarke

The ATOM has Already EnvelopedYour Life : If we are to begin to believe that a centuries
old trend of accelerating economic growtloigyoing andabout to take us to very high growth
rates, we have to take thaalysis to a much more personal and precise.la& have to
observeand measurbow this trend has enveloped your life.

The ubiquitousnemeembedded into mosliscussios of technological progress Moore's Law
The iconic observatiohy the greatGordon Mooreof Inteltraces its origins back to 1965, where
an article in Electronics Bbazine describedubw the number of transistelin an integrated

circuit is destined toouble every year (later revised in 1975 to double every two years). Now,
half a century latetthis whitepaper aims to introduce a ngeherationtwo-axisconcept to the
venerableandstiW al i d Mooreds Law.

Anyone whohas purchasecomputers over the yesdnas come to expect the price of computing
power to halve every 184 months making theexpanding constellatioof gadgets cheaper and
smaller But for mostpeople the observation stops there. Thigyit see the true lonterm
implicationsof this pricing phenomenoheyond the need to upgrade their compater
smartphone every feyears. This oversight is akin to missing the forest from fixating on an
individual tree.

Since Mooreds Law is |Iimited to semiconductor
nextonechipt he unknown sister of Moor etbBatattamage must |
technologies have improvaad a manner identical to Moades Law, even though i
different technologies only indirectly related to semiconductarsntirely different companies

One dollar purchases more storage than one bdlatlars could have purchased forty years ago,

and that storage occupies much less space today.

But there is yet another | ayer to this expone
and the equivalent for storag€onsider that on top of treproximatel 8-month doubling times

of both computatinal power and storage capacibpth of these industries have growna
combinedaverage of approximately %la year for the last fifty yeardndividual yeardhave

registered much higher or lower grih than thatbut let us say that the tregcowth ofboth

industries continues to &% ayear Software priceperformance doubles at a much slower

rate (69 years per doubling, by many estimates), but nonetheless is an exponential improvement

in its own right.

Thisrevenuegrowth rate is a general indicator of device proliferationtantnology diffusion,
andmany visible examples of this surging wave present themsiehtbe observant eye
Consider he television programsf the 1970s, where thaharacters had all the household


http://en.wikipedia.org/wiki/Moore's_Law

furnishings and electrical appliances that are comtoday, except for any product with
computational capacityYet, prosperity has risen greatly since that time, and it is obvious what
theonly catalyst could have been

Closer to the presentireong 1990s sitcoms, how many plot devices would ngdoexist in the
age of mobilephones and Google MapsPake a program as widely viewed$sinfeld Refer to
the episodentirely devoted to the characters not being abfentl their car, or each othen a
parking structure (1991 this legendary bit from a 1991 episode in a Chinese restaurant
These situations arensply obsolete in the era of mobiéones.The 'Breakfast at Tiffany's'
situation(1994)created by George Costanzauld be obsolete ian era of Netflix, Wikipedia,
and YouTube. fied S 0 u p ofN@0Zcould avoid aggravatiom 2015by exclusivelytaking
and fulfilling online ordergor pickup. He would never have to sseeustomer face to facgist
as wellsince he now has to contend with Yelp reviews

In the 1970s, there was virtually no household product wéilgrdficantcomputingcomponent.

In the 1980s, many people bought basic gaomsoles like the Atari 2600 ahdd digital

calculators Theypurchased their first VCR, but only a fractiontieé VCR's componentsere
exponentially deflating semiconductors, so VCRgsidid not drop that much per yeén.the

early 1990s, many people began to have home PCs. For the first time, a major, essential home
device was pegged to the curve ofrhBnth halvings in cost per unit of powdn the late

1990s, the PC was joineg the Internet connection and the DVD playér.the 2£' century,

dozens of new devices have been added, many of which constituted ttedniglugmentation

of traditionally lowtech appliances.

We can now proceed tbe realworld test. Everyone reding this cartally up all the items in
their home thatjualify as 'technologicaleflation devices, which is any hardware device where
a muchmore powerful/capaciougersion will be available for the same price in 2 ye3dfsu

will be surprised at how amy devices you now own that did nais in the eightiesr eventhe
nineties but you just cannot imagine living without today.

Include: Actively used PCs, LEOVs and monitors, smartphones, tablgne consoled/R
headsetgjigital picture framed,.ED light bulbs,home networking devices, laser pert,
webcams, DVR<Kindles, robotic toysand every external storage devicgounteach car as 1
node, even though modern cars may have $4000 of electronics in them.

Exclude: Old tube TVsfilm camerasindividual software programs anddeo gamegfilms on
storage disgsaany miscellaneous item valued at less tharo$ypur washer/dryer/oven/clock
radiojust for having a digital display, as the product is not improving draaibtieach year.

(poll)

By my estimationtheapproximatenumber of devices in an averdd8 home that are on this
curve, by decade :

1970s and earlier : 0
1980s : 12

1990s 2-4

2000s : 510


https://www.youtube.com/watch?v=PFKb3wA-qJQ
https://www.youtube.com/watch?v=M2lfZg-apSA

2010s : 1230
2020s : 50100
2030s : Hindreds?

This progression is even more striking when you consider how many devisgsnaltaneously
consolidating. A smartphone now has a canstoaage music player, calculatoalarm clock,
and GPS system within it, removing all of those as separate deldesgite the understatement
inherent to counting nodesore and more nodes, themselves rising in average complexity,
continue toenterdaily life. There was no metric of technological advancement before the
modern era that was progressing so rapidlyveiciely.

Fig 58 Annual iPod unit shipments in long-term declin This effect is visible across every type of
S — electronic device. Take a look at this chart
) " of Apple iPod unit sales since launch. There
¢ « IS great beauty in a chart like thist initially
G =  encapsulatelow when a combination of
. “ technologiegstorage, batteries, music
i ™ software, processing, etc.) finally becomes
; - Inexpensive and compact enough to be
’ - = combined into a device of the rigprice,
P e s s s s s st e s s e - S1Z€@, @Nd Utility the sales of the novelty
Souse Sompsny SR Hess S IR e s skyrocket. Yet when the functionality

becomes mature justfiew years later, the entire iPod becomes a subset of the more advanced
iPhone or iPad Individual iPods no longer seit that pointmuch like individual calculators no
longer sell. The entire lifecycle takes little over a decade, despite the muttieagons of
improvement within this period.

Extrapolating a bit, we can project thhetaverage home of 2088l have various wonders.
Multiple ultrathin TVs hung like paintings, robdts menial cleaningVR-ready goggles and
gloves, sensors andienochips embedet into clothingtablesizedsurface computers,
intelligent LED lightbulbs with motiosetecting sensors, aaBD Printer to name a few The
home networlof at least 15 nodasanages the entertainment, security, and ersgyrgfgmof
the home simultaneously.

At the industrial level, the changes are even gredtest awith telephony, photography, video,
and audio before them, weéll see medicine, energyanufacturingmedia,and legal
industriedbecome information technologydustries, and thus set to advanceatdés much faster
than before The economic impact of this is staggeririgeflation has traditionally been a bad
thing, but the ATOMhas introduced aesond form of deflation a benevolenbne.

Another way to lok at it is to chart how many units of a certain technology can be purchased
relative to GDP per capitdn an articlefrom Prof. MarkJ. Perry we havea comparison of what
was available to consumers in 1964 vs. 20IMis is an incredible illustration of how much
guality has improved relative to purchasing poaxser a 50year spaneven thougimerely
inflation-adjusted dollarare usedrather tharNominal GDP per capitalf NGDP per capita

were used, then the impactistherquadrupled.



https://www.aei.org/publication/magic-miracle-marketplace-christmas-1964-vs-2014-theres-comparison/

Now, when one expands the scope of this observation about proliferating deflationaryveodes,
can add up the revenues of the semiconductor, etectstorage, software and other such
technologically defiting industries. A of 2016 this calculatiorcomes to about $4.

Trillion/year, or 2% of World GDP This figure was just 1% of World GDP in 2004 and only
about 0.5% of World GDP in 1992, so rapidly deflating products and components are becoming
an evetrising percentage of all economic outplftthe proportion doubles again in the same
pattern, then itould be4% of World GDP by 2026 or so, and continuing to rise after that.

This progressing convergence \WWorld GDPwith technologyis exceedingly important to every
aspect of the future economy, from central bank monetary easing to inflation/ddfiahen

fiscal health of governmentsSince almost every product or service created and delivered
through a process that uses increasing levels of technology, this phenomenon is getting woven
into the fabric of everything

The Panoplyof Creative Destuction : Words like 'disruption’ and 'destructi@re usually
associated with negative evenfBhisconsequentlyeadsmanyto have asubconscious aversion

to technological progresdhere is insufficient understanding ddseph Schumpetecsncept of
'Creative Destruction', where the process of technological change topples existing norms and
replaces therwith new ones in a new power hierarchy great book and documentary series to
examinei How We Got t o No wNr. JohysorSchreniclebe itedative and o n
messy process through which light, sound, time, and other fundamentals were eventually
harnessed fanodernhuman use. The accelergf rate of change Mgsible acrossis narration

of historical events, and his work is an excellent prequel to the sufgeter we are about to
examine

Proceeding to the present, it iS not Adoption of Technology in the US (1900 to the Present)
technological disruption that iew, but the 0% --
exponentially risingate of changemeans
more sectors, businesses, and lives are
being transformed atgater speethrough
an evetwidening cascade of disruptians
This chart from BlackRock displays the
rising speed of proliferation of each new

80%
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Adoption Rates (%)

disruptive technology. The effectnst .

even fully captured in this UBnly chart, )

since a worldwide chart would reveal an _TZ:,,MJ,?"" 1910 1620 1990 1940 1950 1960 1970 1980 1990 2000 2010
even faster acceleratiohe accelerating —w A Travel Cdor TV Creat Card Microwave
rate of change is visible here as well, and 200" 5, Tochileds  —Smagors —ta
continuation of this trenthdicatesthat Market Reaiist

upcomingtechnologies will vaulfrom 0%
to 50%80% penetration within just a few years.

This effectcan beacross industries that have been unperturbed for decadssthar creation of
entirely new industries altogethefurthermore, for the very first time, evidence is emerging that
seemingly unrelated disruptions have some degree of interconnectedness with each other.


http://www.amazon.com/How-We-Got-Now-Innovations/dp/161176338X

Incumbentften go to great lengths to suppress disrupti@ven if they themselves attained the
position through some previous disruptioiWhenever an incumbent industrgs a misguided
belief that disrupon can be prevented outright by going to gle@ernment to get protectionist
barrierserected around,ithat industry merely experiences a temporary delay in the disruption,
after which tlereversion to the trendline is necessarily sharfiéae script unfolds predictahly
The incumbents focus more on political favors than innovatwich is usuallya poor strategy
whenmultiple industries are simultaneously seeking favors from the gamenment In the
meantimethe successo@scad to great heights at a speed ithgulatory complexannot

handle and the entire situation beconmasre headlingrabbingthan it otherwise may have

been Examples of such industries includeblishing,taxis,and universitiesall of which
predictablyencedup seeing the disruption happen in a compressed time, with the-post
disruption landscape ending up where the general trendline would have predicted anyway.

Silicon Valley continues to be 'ground zero' for creative destrudiidrthere are many other
innovators in varioukcations across the globe, quietly tinkering on somethiagdbuld topple
a major incumbernthousands of miles awayuite a bit of dsruption happens from incremental
refinements crossing a certain thresholtheathan a radical new product categ@iyd hence
Asia is a major source of disruptive sparks in its own right.

Just a few of the examples of creative destrud¢tahare currently underway include

1) Artificial I ntelligence(Al), after decades ajuietprogressinnoticed by those outside the
field, is now on the brink of making an immense economic impdetny aspects of productivity
can be greatly accelerateda manner that is orthogonal and commdatary to most other
professions and industrie§ his empowersne person to do the job of four in some caset or
embark oran entirely new typef career in othersOn one hand, it is exciting @anticipatelie
trillions of dollars of outputhatwill soon be gaerated with minimaihput. On the other hand,
inputoptimization is a fancy way of saying thmtllions of jobs might get displaced\hile

new, higheipaying jobs wi be created in different fieldsnd different countrieghe same
workers cannot simply transition to those new jaolos,is the creation immediate after the
displacement of the old jobs.

Al is the single biggest disruption on the horizon, as it directly affects the greatest number of
jobsacross almost all industriedt could simultaneouslyead to aividend of productivitythat

can flow more freely across borders than most other types of produciiVieydichotomyof Al

will cause great confusion to readers of media output from the dueling caimiggopic will be
specifically addressed in more detail later in this whitepaper.

2) 3D Printingaccelerates many aspectslekign, prototyping, and manufacturingabling
greatly improved or eveentirely newprocessegyroductsand servicesFrom this, he
thresholds of fixed costnd ecoomies of scale can lower to unprecedented ledelsentralizing
and democratizing all aspects of manufacturimpis transfoms everything from commodity
consumer goods taternational supply chains the productionof aircraft spacecraftand
buildings.



The technology can now print in over 200 different materials representing a wide range of cost
and durability.06 Per s onal Mnallrsaoih keeacdessiblé to ayé€rage households.
individual could download a design and print it at hanée corner storeather than be

restricted to only thogeroducts that can be mass produckthny complicated shapes that could
never have been produced as singlesurain now be printed, greatly increasthg speed and
flexibility of manufacturing Certainaspects of construction can take a major leap fatwand

it is quite possible that by 2025, construction of basic structures takes less titantiorniee

time that it does todayThis of course, will deflate the valu# all existing buildngs in the

world at that time, as is expected of any commodity in the ATOM age.

3) Computing itself is on the brink of its first major transition in about 60 ye&asiconductors

mayno longer be db to further shrink transistoedter around 2020 or stinally retiring the
venerabletrend e s cr i bed b.yThidemmirthe obsuarly af technological progress
Mooreds Law i s not fthtpdradigni of computing (EBaytKureweithhse r t h e
elaborated upoim detail in his books). Henceansitioning to a successor to semiconductors is

just the next handoffOnecandidate to be the new matefia the next era of computirs

graphenewith the first graphene chips commercially available in a few yelngs and similar
technologiesvill keep computing power rising exponentially long after semiconductors are no
longer suitable.

Quantum Computingan entirely different approach to computirgno longer mere science

fiction. Quantum computinfunctionsby chai ni n+ i twhigenlike eigital bitg, u

can reside i n a st ame Trefpowéer®fGhe ahainlrises Astan exponenth e
of the number of the ghits that are chained togethand as the ability toreate longechairs

arises, quantum computing can greatly surpass the power of any conceivable digital computer.
By some estimias, this may be possible by the 2038sabling multiple branches and

technologies of computing to reside in different niches

4) Education both higher and loweis being disrupted by the dayfhe education sector has

long operated under tliendamentallyflawed principle that the cost of the same educational
program can rise over timeélothe contrary, costshouldnaturallydecline over timesince

education $ just another form of informatioand thus governed by the same forakes
transmissioras other information technologie€ompounding the certaybf their imminent
disruption, nany universities, overconfident about their irreplaceable status in American society,
have bloated their cost structures watttessiveadministrativepersonnel These administrators
have,in turn, taken on a role of political activism that hasiddlel the priorities & many

universities away from education and career preparation

In the meantime, several companies have produced courses and even entire degrees that can be
completed online at the fraction of the cost of aneisidence degresnd withoutthe need for

relocation Employers such as Google have moved quickly to recognize these alternatives as
legitimate substitutes to traditional credential®en evaluating potential hiresSuch employers
effectively indicate¢hata debtfree candidatatage 19 might &ve the same chanoégeting an
entry-level position as debtladencandidateat age 22 After initial resistancegther indugries

will gradually follow suitwhen theyseeenough LinkedIn profiles of successful Google

employees withoutebrees Eventually, many higipaying careers will require educational
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preparation that need not be expensive atHikese careers will in turn pull away bright
adolescents from careers that may require massive student loan debt.

This example is partidarly effective in demonstrating how the ATOM is sedinforcing. The

fields that among the most relevant to technological progress, such as Computer Sci¢émee, are
ones most suitable for being delivered viadowest, online degreeattracting moretadents

away from less ATOMmmerse fields

5) The transportation sect@currentlya nexus of several simultaneous technological

overhauls Strong, light nanomateriaé&ge entering the bodies oérs to increase fuel efficiency

and safety Engines are migrating to hybrid and electrical folans reducing energy wastage
through new design innovations.eWN models of ridesharing such as Uber will alter

assumptions abogar ownershipvhile monetizing unused seat$he declining price of

computing ensures that the timeline for luxury features to trickle down to average cars continues
to compress.The $25,000 car of 2020 will be senor to the $50,000 car of 20@Dalmost
everytechnical measure

By 2018 consumebehavior will alter tavhere people consider it normal to 'upgraitheir
perfectly functioning 8yearold cars taa newer model with better electronic featuréhis may
seem odd, but people did nenhd to replacéully functional television sets before they failed
until the 200405 thin-TV disruption, andhe @ame product lifecycle dynamic withanifestwith
autonobiles

By 2023 seltdriving cars will be readily available to the average US consumer, and will
constitute a significant fraction of cars on the highwaélie savings from sefiriving cars will

be manifold, fromquicker commutes tfewer traffic fataities to less pressure to widen roads (at
a cost of $10M/mile or more)Self-driving carswill revise existing assoptions abouhighway
speeds andcceptable commute distas. Thiseffead f a 6 | owillgvkittle dowaieea h 6
estate prices of expsive areaswhich are expensive parttiue to preATOM transportation
assumptions

6) The financial servies industry currently charges@BBillion in fees for the $10rillion in
annualworldwide credit/debit card transactiong his isa legacy ofa structure established in an
era when computing power needed to process transactions was expéosiag, several
venturesare €eking to modernizgansactionso eliminatethis cut thaensconcedncumbens
take Major financial services companies mege shrinkages in revenue, and will have to
innovate and create new valadded sevices The companies that do a better job of this than
their competitors will accrue all of the industry profits, while the othdiga bust.

Otherproductar e as o f 0 Fredacingthe heftycosts anadfées a&ssoadtwith mutual
funds,custom patfolios, and mortgage processinghere a number of startups have already

emerged On the systemic side, amea of disuption isblockchainsd escr i bed as a o6di
| e d.gSach@ capabilitprovides a degree of transparency and incorruptibility that may

dramatically reduce the cost of transacisecurity and contraategrity.
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7) In the healthcare sectdhere are a number of disruptions seeking tokdfae innovation
obstructing wall erected across the indusimycountry after country This is a major front in the
battle between tdmology and excessive graftonyism Theendless frustration thééchnology
has not yebvercome these barriers to bring edsflation and market competition to an industry
notoriously averse to themay be at a turning point within a few years.

E el par Gonome The cost of genome sequenciignged by a factor
of 1000 in an extraordinary-year burst from 2007
to 2011, and is still droppinfyrther. While this
has not yet ieated proportional cost reductions
across other parts of the healthcare sediterto the
enabling componentseing more stati@as those
- g% costs inch downmore peoplevill sequence their
ol [ i genomes. From thisgtworks ofcommon genetic
Sl patterns will formby the 2020s. This will
L i i i i i i i i i il ACCeElerat@esearch around the genetics of disease
B asmedicine beginstb ake on a Osearch
flavor. WhenAl enters the equation, as patients
feed symptomand photographisito some deep learning engine, the engine becomes better at
diagnosing ailments, whidhcreases broader usagéhichi ncr eases the engi ned:
further in a selreinforcing loop A human doctor cannot assimildtes input of thousands of
patientsdispersed across various geographies, and the engine serving as the Al doctor can be
accessed from home, at any hour, and certainly at much lowerAsbme physiciansalize
they need to practice medicine in cbltmation with these new technologi¢#se more genome
and Al savvyMDs will thrive, while those who still adhere to the paternalistic paradigm will be
left behind. Asthe medicapr of essi on transforms from the gre
pati ent s, ebiun opkaowledgahiswilbbegm to lower costs.

$1m

Anotherdisruption is surgical robotics, where incisions can be small and phesieadof large
enough for the surgeon's handshis minimally invasive approacteduces risks and recovery
times of major surgeries by 80%. Intuitive Surgical the premier manufacturer of surgical
robots,currently holds many key patents in this sectas their patents expire, the cost of
surgical robots will drop greatly as more entrants into the marketplace generate cormgadition
make up for lost time As more surgical robots connecttte cloud and begin to incorporaié

the learnings of any one robot withmediately be available to every other robot accessing that
repository of algorithms.

The persistent problewf health@are innovation beingbstructed by excessive government

involvemert in each transaction is the creatiortloé perverse situation where technological

changes actually increase costs in the short t@itms is because the weight of disruption is not
yetenogh t o generate O0cr acks sihascapéd teathrological |l ev el s
disruptions eventually becomes too much to regulléepresent disgrace will be overcoarel

will then finally see costs decline.
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Swanson's Law 8) The energy sor is in themidst of numerous

o long-overduedisruptiors that would take several

i N pages to fully describeThe compoundeffect of
multiple disruptionshasintroducel competition
between sectors that were previously unrelated
in a superb example of how the ATOM warks
Electrical vehicles displace oil consumption with
electricity, even while the electricity itself starts
to be generated through sqlaind, and ultra
low-cost natural gaom hydraulicfracking
technology PhotovoltaicgPV), in particular,
U omo s has been following a steady ipe decline trend

for over D yearsunderSwans onéandisL aw

soon going to be the most castmpetitive form of electricity ithelower latitudeghat contain
mostd t he wor |.d\bte thelagarithrhiastale® am both axes of this chaticative
of exceptionally rapid progregven by ATOM standards

$10.00

Module Cost $/Wart

§1.00

§0.10
01

ﬁ\r:;:g&;il?hting efficacy (light output peruni;uﬂg:asnergy consumed) and cost per bulb The electrlcal economy Wl" be further
2 e transformed by revolutions
e ] | . . . . . .
| in lighting andbatteries which will lower
electrical bills,enable more accessibility to
electricity in developing nations, and smooth out

spikes that aristkom supplydemand mismatches.

200

50 |
150 10

100 30

w

mageis—=

0

aw w205 .:.:m:.ai",ﬁ.‘l‘ejf.?.l.”b}..CEE?”‘.W.WdESES‘i?hamgw 20  The creative destruction in energy will extend to
- <@ the geopolitical landscape, wieere will see
many petrostageemuch weaker in 2020 than they are todayentually, very few countries will
be reliant on energy that originates further than 200@s from their own borders, and the
practice of transportingduid hydrocarbos to another hemisphenall be seen for the strange

historical aberration it is.

9) After decades of stagnation, space exploration is finally seeing a handoff from being the
exclusive endeavor of& major governments to being a targetgadvate enterprise. Private
spaceflight inecomingcosteffective through companies like Elon Mu$ s S greom these
flight capabilities asteroid mining nght be a decade away froyrelding trillions of dollars of
valuable elements from nearby asteroidéere is garticular interesin heavier(i.e. precious)
elementsthatarerareireth Ear t h 6 s c rtatketcenterhbatvmiore gommaon within
certain asteroids due to lowmiass and thugravity. This could collapse the price of gold,
platinum, and othemetals due to the supply increase.

3D Printingadapted for space can construct elaborate structures in spacadssif by

refilling the orbiting printer wittprinting filament, which is far easier than launching finished

products from Earth. Largerbiting mirrors might serve to reflect sunlight towards a desired
l ocation on t he d&tarmdpdcgy dgringrnighime eTheprogressin a s
semiconductors, storage, batteries, and data transmis$articularly valuable for space ias
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permit satellitesand probeso shrink down t@a masgshatcan be launched without rockets,
while wireless software updates can upgrade them continuously from Earth.

Thesedisruptionsare just some dhe examples in the pipeline for thext fewyears shaking

the foundations of old, rigid structureEhe common theme among all of thenthsir
deflationarynature, and their processadstroyng certain typs of jobs while creating other jobs
elsewherat higher renumerationThis is creative @struction at its finest.

The typical process of creative destruction results in X wealth being destnoyee sector,
while 2X, 3X, or more wealth isreatednsteadby different peoplen different sectorsFor each
of the disruptiors listedabove 'X' might behundreds of billions of dollars or moréet that is
not even the best pafor each disruption exerts a reinforcing effect on every athscent
disruption as each are dynamic components of the broader ATOM

All Technological Disruptions are Interconnected: In the midst of a technological disruption,
neither the incumbents nor the disruptors pay much attentjperédielcreative destruction in
distant industries and countries, under the assumption tkaritirely unrelatedOn the

contrary my proprietary research has discovered #fidechnological advancement, and all
creative destruction, is interlinked by varying degrees of distab@Enot a constellation of

many isolated techroentes operating in different industries and geographbes,one unified
ATOM, where one successful cycle of creative destruction strengthens the prospects of each
subsequent candidate technology in the pipeline.

One of best examples of this can be illustrdtedeturning to the example of the crude oil

market. When oil prices began to rise around 2004, various people who project every trend
linearly from a reawview mirror analysis descended into hystetih out &épeak oil 6, w
going so far as to insititat economic prosperity would regress back to that of theastury.

More techliterateobservers were untroubled, since they knew that higher oil prices would
necessarily cause a market response across the entire complex of mitigating techmotogies f
every direction. Drillers worketb improve heir hydraulic fracking methods. Material

scientists workean lighter yet stronger materials for caBattery innovatorsvorkedto

increase charge duratiofengine designers workéd increase engine efficiency through a re
imagining of the humble spark plugeachgrouprepresented a component of a holistic response
to expensive oil prices. As each column advanced on the problem from a different direction,
speeding up as oil gotare expensive, there was never any real chance stiagihg

significantly above $1/barrel foralengthy period, and as efirly 2016it is a mere $35
40/barrel. Gold and copper may seem to have no relation to oil, but the same process of
disruption nanifested there as well. The high price of gold created a larger market window to
prospect for more supply, and aerial drones increased prospecting efficiency by orders of
magnitude in remote locations.

A second examplayhich happens to be immineid the retail sector of IndiaAnyone
acquaintedvith India knows that the retail experience is still of & t&nturynature with
inconvenient layouts, cash paymeitisysivehaggling, ancgrices varying byver50% between
merchants less than 100 metapsrt. The supply chain is so inefficient that half of all fruits and



vegetables rot before reaching the point of sale, and routine shopping that may take an hour in
the US takes halfadayinIndi&i nce t hese Oralionmaraanpdweuoim@® o p e
block, the government has erected steep barriers to obstruct the entry of foreign retail chains such
as WaiMart and IKEA. These multinationals would, by their vesgeratingpresence, improve
infrastructure, logistics, and price competition across India, yet this overdue progress is being
thwarted through electoral politics. The ATOM, in response, has nredihgcted to movéhe
disruption toa higher broader planelf internationalgrade brick and mortar retail is being
obstructedihat makes it simultaneously easier faxanmercedo emerge If landline Internet
proliferation was not rapid enoughetsmartphone deliveradrelessinternet access deep down

the pyramigdwhich in turn made-eommerce accessibl@ his is one of the great examples of

how the ATOMinvariablybypasses obstructiem proportion to how stifling they are. In India
today, the e&éeommerce sector is projected to grow at over 50%/year for the next few years
enabling an improvement across roads, consumer finance, and marketing, that otherwise was
progressing at the mostlerotic of rates

The same principles apply toore widely dispersed areas nhovation. As described above

many poorer countries are resistant to the spread of elfere€ury technologies. U8 as one
product, the smartphone, managed to percthateigh the dendearriers to reach people with

no prior Internet access, cracks began to emarties technological timeapsules that such
societies represenMMany other technologies are now gaining a tfongrdue footholdeven
therethroughthis new conduit of ATOM transmissioi\pps to facilitateeducationhealth,
agriculture, and transportation can easily spread to a huge number of people who were far below
the economic threshold one previously associated with advanced technologyisagehe
smartphone is often the first electrictpnsuming device for some of these rural usefsrces

the emergencef a power grid where there was none before. gdwernment ineptitude that

failed to provide electricitys bypassed by the decentralized nature of photovoltaics and the rapid
price decl i nes s e €Thisiutarnceeates®lecaicaspowertitat intuany .
enables other devices to be used in these areas for the first time.

What this demonstratés that he ATOM has a certain aggregate amount of disruptive capacity
that rises each year with accelerating rates of technological prodviess specifically, the
magnitude of each individual disruption in at a particular time detesrtiow much otie

ATOM is occupied until the disruption manifests, after whiddt portion of théATOM moves

on to the next disruption. By monitoring and measuring the various instances of creative
destruction underway at any givéme, one can estimab®th the size of thATOM andthe

force it will exert onsubsequet disruptions oncthe completion of current disruptiorisees up
ATOM capacity If toppling a formidable problem like $110+ oil occupied a subistiginaction

of the ATOM for over 7 yearsthen the completioaf that disruptiorfrees uphatportion of the
ATOM for the next one. This could lome similarly huge obstacle or a dozen smaller ones.

Under the concept of human civilizatiorenging with technology prophesizegt RayKurzweill,

this could be the early evidence of a unifyin
Singul ar ity 6 timenWhde thataopic islbeyored dhe scope of this whitepaper, what

is apparent now is how a pipeline of disruption, and Hoeation of the ATOM between them

basedn how sweeping, complex, addd u e 6 t h e, canhibe estimptédThisprovidesa

path tomore precisdéorecasts.
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Creative Destruction and Human Collateral Damage :While the gains of wealth and
productvity look excellent at the highest level of macroeconomic statistics, the human cost
incurred by the sifting sands are a different matBar.current trends, the US economy seems
mired in along-term status quwhere vanishing industries force maaid off workersto start in
new industriesat the entry levefor half of their previous compensatioifhenet new wealth
created by the new industriestendoesnat reach the average household

One ould declarghat income diversification is the golden ruletloé early 21stentury, and

those who fail to create and maintain multiple streams of income are imperiling themsgelves.
such a climate, the hottest career one can embark on, which will never beeyisstiiat of the

serial entrepreneurThis is true, but not everyone is cut out to be an entrepreneur, or has the
cushion of savings that could enable them to pursue entrepreneurship. Furthermore, the current
tax code is not friendly towards entreprerstip at all.

The US citizenrsees a bafflingparadoxof high unemploymerand low labor force
participationdespitehigh corporate earnings growti echnological disruption islamed for this
without simultaneously being praised for the new jobseiatas Big paydays for entrepreneurs
will make the headlines frequently, right alongside stories of pedpbesaw their entire
professon vanish and have not found new employnientyears This has been sheepishly
designated athe 'new normalcomplete withan industry devotedtdirecting opprobrium to
designated scapegoatBut given what we have seen about the accelerating rate of economic
growth,this is certainly not where the trendline should have delivered us hy now

Amidst these sweépg waves of technology, human society is stratifyifgme people find this
creative destruction to be exhilarating, while others find this to be extremely str&ssfeih

how complicated and unpredictable these econoaaigentationgppear to the nparity of

people, the role of government has tadeushion the process of creative destruction in a very
agnostic yet acceleratieaware manner.

Ultimately, the ATOM has an economic effect analogous to a dedged sword. Technology

leads to everising rates of economic growth, but also causes disruptions that lead to stress and
uncertainty. If only there were a set of ideas that could enhance the former while minimizing the
latter properties of technologyf we couldmonetize the acceleratimgte of technological

change in a manner that reduces, rather than increases, the dislocation stresses that workers face
from this process of creative destructidDespite thisthe last thing the government should do is
attempt to pick winners and losers, for this is a moral habatdveakens the system and the

faith that people have in ifFortunately, there are a few soluticangilable, botltomprehensive

and efficient



The Overlooked Economics of Technology

A box without hinges, key, or lid. Yet golden treasure inside lis hid

1T JRR Tolkien

There have been a numberpoéviousi nst ances where t alekwergedd a dénev
only for the suggestion to lsot downwholesalevhen the subsequemtarket craslkarrived

This condemnghe valid observation® get buried in the frenzy of retroactivgection

hedging, and caveatdlore specifically, thenissing ingredient in most priolebates and

analyse®f technological economigs a sufficient examinatioof thetechnologydriven

convergencef previouslyunrelated forces

We have established earlier that whgksople havgrownaccustomed to seeing atirins of
consumer technology continuouslgclinein price very few take the next step amdbservehe
everwidening array of products that continue to merge into tis of technological deflation.
Fewerstill contemplatehe effect this heon the broader macroeconomy, and why this was too
insignificant to matter until recently, but no longdtris surprising how little thought is given to
this even by established economists and governmaegpite how it affects nearly everything of
economic and social consequen®éhy might this be?

The Intertwining of Disparate Phenomena :To approach the nexus that this whitepaper seeks
to address, we must first map the roads leading tbhiere arghree unrelated groups of experts
who do not yet see that theieliils are beginning to overlamnificantlyfor the first time

The first are thduturists and technology forecastesstching technological progress and
predicting technological disruption (R&urzweil being the most illustrioummong them). They
havedone yeoman work in evangahgwhy the rate of technological change is exponential and
acceleratingand tracking examples that demonstrate this.

The second group is olmé monetary policy experts observing every word utterethbycentral
banks of the world. They titp assess the impacts of varionenetaryexpansiorprograms, and
whether the style administerbg one central bank is as effective as that done by another.

The third group consistsf macroeconomists and fisqadlicy experts who keep track of
governnent spending, taxatiodgbt levelstheLaffer Curve bond yieldsand so oracross each
major nationstate The budgetary process their government is very important to their
professional worland annual calendar

But here we are in 2016@vith each of these three groups growing increasingly baffled as to why
their models and assumptions can no longer explain the peculiar disconnects that are appearing
across financial markets, central barguldity actions, and economic indicators that steer
government fiscal policyThe latter two groups are pafttbe establishmerandprevailing

zeitgeist while the first group is small, seen as eccentnigstly tied to the field of computer
scienceand hasnsufficient marketing expertise to generatainstream awareness of their

work. To my knowledge, no Western politician central bankenas ever uttered a single
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sentence about the acceleratiate of technological changed how policy has tmirror it in
both agilityand scope.

| have seefrilliant and acclaimed thinkers in each discipline figuring out a fraction of the
composite body of knowledgaresented here, but not an entire holistic yiewich like the old
story of a few blind men ahan elephantPart of this is due to not knowing where to continue
the investigation. Why should a budgetary analyst read about acceleratimgdgadal change
and Mo o r? &vinysshouldam Al expert dive deeply into central bank balance sheets?

When thespaces between previously unrelated fidleigin to ignite the sparks of new
knowledge it is usually from an outside ageritam not part of the formal establishment in any
of these three groups, and perhaps thghtijust be what can enable&iaion of what is to come.

Accelerating Technological Deflation and the Federal Reserve The primary discovery that
every recommendation in this whitepaper rests on, is that if rapédlsting technological

products are now 2% of GDP, there must be some deflation affecting the broader economy. To
detect this, we turn to the customary agsichat governments take if they find inflation to be too
low. If the government has been taking actions to fight deflation, and this deflation apgdsars to
exponential, perhaps it has origins in the spread of technology through the economy.

In the Unted States, the Federal Reserve controls the Fed Funds Rate, which it raises when it
expects inflation to be higher in the future, and lowers when the economy is weakening and/or
inflation is trending too low. Until the end of the™@entury, this proces was relatively

straightforward, with the Fed Funds Rate very rarely ever going below 3% mflsdion was

discussed as though it could fall in only two categi es; o6 hi g h &twasfudher6very h
assumed that whenever employmentreaches @t hol d of &6f ul |l easpl oy men
certain to accompany thisMany practices that require inflation to succeed, such as taking on

mortgage debt, were asged to be indisputable wisdom that had no such dependency.

However after the technology boom and bust at the turn of the century, inflation was
conspicuously missingThe Federal Reserve had the freedom to loweiFgn Funds ratall the
way downto 1% in 2004, andhile observers expected this would finatguse infhtion, itstill
did not Relatively feweconomists were particularly curious about why that mighsibee the
rate was still above zerand the possibility of rates at zero did not seem realidtipan had
lowered its own rate to zero, and still gfgled with defation. But since Japan has lower birth
and immigration rates than the US, this explanation was deemed sufficielaparmdwas not
seen as an indicator of a broader phenomdmatncould also emerge in the US

As the economy strengthendde Federal Reserve, expectinfiation, steadilyincreased the

1% Fed Funds ratall the way ugo 5.5%by 2007 only to find that this was too higind that

the housing market, and with it the entsa@nomywas weakening precipitously. The Fed

reacted witha rapid reversal of rates all the way dowmodjust the 1% of 20084, butto

nearly 0%. Howevetp the surprise of observersjen 0% was not enough to create inflation,

so they began a form afondaryexpansiok nown as OQuantiQ@Ewas ve Easi
designed to simulate the conditions of negative natdsut deposits actually being dockad



interest chargby banks Some | i ken -®QEI ntoi mgnd,n elyacturatedsat i s
theimpact of each dollar can vary based on the method of QE

Effectively, the Federal Reserve embarked on a campaigxpeind the monetary supply via a
process of asset purchas@hey would buy bonds, and hold the bonds on the balance sheet,
withtheinpl i ed under standi ng tirtcthe ogemmearkétteaomé s woul d
future time. By purchasing bonds, the Federal Reserve lowers interest rates even fotdomger
loans, which would make borrowing attractive for consumers and corporalibeg-ederal
Reservehought that the first program of QE would be the only, e when equitiegould not
sustain ap gains after the conclusion of the easing progesuonomic indicators weakeneth
response e Fedhad to embark on a second program, calling in QE2. When tindusen of
QE2 promptly led to yedinother major equitgorrection a third bout QE3, was ramped ups

of early 2085, there is still an assumption that QES3 is the final rourekpansiorthat the

Federal Reserve will dand that even the Fed Funds rate can be incraaskkieptbove zero
This will mostcertainlynot be the case.

Traditionally, moneyprinting has caused inflatian times before technology was an offsetting
force. The Weimar Republic of Germany (1939) s often cited as an exampdé such peril

When the first round of QE started, a crowd of hyperinflatearrhongers aroseommitted tca
narrative that we were doomed to repeat the Weimar expeifemeeembarkon this slippery

slope This group found a natural synergy with the technophobe movement, which is built
around an insistence that technology has not created any real economic changes in the last
century. Strident opposition to QE became quite fashiogabith all QE being equated to the
mismanagement of Venezuela under Hugo Cha%eme expended considerable effort to assert
their supposed expertidg insisting that inflation was much higher than the data indicated

As QE commencedhowever the infation was minimal and transitory at besthere has

certainly nd been anypustained h i igflation to this daydespite the immense amount of QE.
Whether one looks at the official Consumer Price Index (CPI) dvitieBillion Prices Project
inflation is far below the zone where it could be considered adequate, let alondégh.
hyperinflation cult has seen membership shrink, but new questions have emerged amidst the
ashes of their failed prediction8Vhere isall that QE vanishing to? At what raté&this pattern

of disappearance permanens the QEurning up somewhere else?

Cynthia Wuand Fan Dora Xia have publishexearch on what is termed as the Fed Funds
Shadow RateWhile this research is littteknown outside the immediate field, the discovery has
profound significance, perhaps even greater ManVu andMs. Xia realize. The shadow rate,
which wasupdated montlyiwhile the FF rate was near zeroughly trackghe effect of US QE
on generating negative FF rates

This shadow rate reveals that increasing levels of QE still did not gematatsorthyinflation,

and thismaybe synchronous with concurrent ATOM deflatiofheroundsof QE temporarily

pushed th&Vu-Xia shadow rat@ot merelyto zero, bunegative The maementfrom 0% to-

1% and-2% was swift, andhe trajectory seemdd indicate thathetrend of increasingly

negative ratewasnot linear, but exponentialWhen the US stopped QE, the ¥ia shadow

rate quickly rose back to 0%, and this coincided with increased deflation and a massive crash in
the price of almost every commodity. This crash was despite the fact that excluding the US, the
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other centrabanksof the world were creating combined total of over $200B/month as of early
2016.

Hence, i the WuXia shadow rate ia toolto indirectly estimatehe current ATOM deflation

rate, therperhapghe measure of sufficient vs. insufficient QE is the gap between the two.
Accordingly, when the rate is above where the ATOM indicates technological deflation to have
reached by that point, then liquidity is inBaent and deflation manifestaVhen theate is the
same or lower than the ATOM deflation rate, then there is sufficient liquidity and a proportional
level of inflation. This meanghat if there is to ever be significant inflation, the ¥ia shadow

rate has to be more deeply negative tharesitienatedATOM deflation rate.This itself is

impossible when the FF Rate is above zero, pinning the<i&%ghadow rate to the same.

Now, if technology is rising as a percentage of world GDP,ahigd mean thahe progression

of the ATOM deflatiorratefrom -1% to-2%is anongoingtrend The ratecould similaty

double agairirom -2% to-4%, and, amazinglyfrom -4% to-8% bythe2030s merely by
technology rising from the current 2% of GDP to 4%, 8%, l@ybnd Thissounds

extraordinary, butinless one thinks th&chnology will shrink as a share @DP, it is the

course we are presently ofmhe level of monetary expansion needed to truly generate inflation
is thus far higher than most economists think.

This theory while still somewhaspeculative,is supported by the fathat the amount of

c umul at bywlethe@aptEabbanks of the world seems to be acceleetpanentially
despite no apparent aggregate quota being agreed to bartke Bach central bank is reacting
to the conditions in its own country, but as the ATOM is global, the deflationary effect
concentrates into countries with high technology density.

Even if one particular bank, like the U8deral Reserve, declares thawill not conduct more

QE, other central banks fill thgap, inadvertently ensuring thilaé combined total continues to

rise. Despite over $16 Trillion imonetaryexpansioras of 2016the crash itommodity prices
emphatically buriethe fears of inflata, o6 peak oi |l 6, and 6a return t
incorrectly arosérom outdated assumptions about such massimeetary actionlt is obvious

that all thisnewly created moneyas merely offset deflationAs structural deflatioacceleates,

thelevel of world QE has to keep risimgd be more diffuse than current programs



Total Assets of Major Central Banks in U.S. Dollars
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While not every type of monetacyeation has the same impaetr dollar, the rising total is
indicative of an alimportant phenomenorNote how the above chdrseas anuncanny

resemblance to the exponentialvas found in the writings of MKurzweil and othefuturists

If this exponentially risingnonetaryexpansioris associated witlthe trend otechnological

deflation, thenmonetaryexpansionfar from endinghas to be made permanactoss all major

world economiesbe declared as sudcind rise at rapid rate each yeaFrom the charty is
apparenthat tie notion of ever sellingurchased assets on central bank balance sheets back into
the marke(a reversal omonetaryexpansiohis entirelyout of the questigrmaking the balance
sheet itself a moot concept.

So ifall this newly cread money does not cause inflation, is it utterly vanishing? On the
contrary, thenature of technology is such that tiwuidity is being metabolized by the ATOM.

This increasethe size and scope of tAd OM, which in turn demaats more liquidity which

then produces yet more technologhhis selfreinforcing process generates new productivity

and economic growth, and is in fact an indicator of the macro economic growth trend seeking to
return to the longerm trendline Hence, this pattern of eapentially rising monetary expansion

is itself the fuel that will keep the economic growth trend goi@ger time, as technology

becomes a sufficiently large portion of the economy, these two exponents will begin to merge.

As we will see in a later section, tipsrpetual processan be modifid into an exceptionally
good circumstancand inaugurate a new age of prosperityfortunately, central banks tie
world are very far froninternalizingthis ATOM-reinforcingparadigmon multiple levels
Current monetary easing programs lead to the money accumulating disproportionttely in
largest bankand technology companideaving most other sectors and affiliated individuals
missing out This narrow concentration is part of the reasonttmawaious world central bank



actionsare notas effective as they could .b&urthermorgnone d them are ready for the
unprecedentetkchnological dflation that is soon to arrive froAttificial Intelligence.

The Economicsof Artificial Intelligence : Thefist it em i n t bfreaiger | i er
Destruct i on ditidimprtant enawgh tédwarraatiulhsdction devoted to.itWhile

this whitepaper will not enter the debate about what meetstreasingly stringeryet

strangely fluiddefinition of Al, there aresomecrucialfactors that most factions in the Al debate
have failed to considerThis leaveshem and those who follow their guidance unprepared for
some of the largest ripple effects of. Al

Al is a fieldthat gets insufficient credit for the advances that it has miagariably, each new
threshold set for Al capabilities becomes a-sornt once met (such as when an Al defeated the
top-ranked chess player in 1997). Additionahgch major new Al advae gets reclassified

into its own industry (robotics, higlequency trading, intelligent search engines, etc.), and is no
longer counted as Al. These factors contribute to a broad underestiofdtion pervasive

early Al has already becomleading to aloublyfalsenarrative that Als both job swallowing
andhas suddenly appeared out of nowhere.

Tech il Chart ofthe Day There has been a recent torrent of
Probability Robots Will Take Your Job In Next 20 articlesranking jobs in relation to their
Years, 1=Certain vulnerabilityto Al replacementsee
Telemarketers & «»| chart from Business Insideuilt via
Accountant and auditors 094 . . .

Retail salespersons « | The Economist) This is a very
e e —— incomplete oversimiication of the
WAl s topic. Bven those who recognize that
Commerical pilots  —— 053 pasttechnological disruptins have
PO o always created an increaseniet

it [e—— output ancemploymensomehow
e worry that this timethe speed of
 Clergy } oms replacemenand widening skill
g mismatch chasm porterid massive
S dislocation and permanent
BUSINESS INSIDER

unemployment.This is not only an
incorrect predictiorthat fails to recognize how much more output will be generated per unit of
input, but it distracts the debaft@m the other side of the coinThesimple factis that for each

job that Al can perfornatlower cost than a human employee, an entreprenelgas@nthat

payroll expenseelative to a previous cost structuemablingeither widening margins or more

hires elsewhereHence, job displacement through Al can only increase new business formation
by the same or greater proportiofhat is, if overt human meddling (whether through
government or otherwiselpes nounwittingly prevent this process from occurring.

A recent spate of articleiscussvhy Al is back in the spotlight after over twenty years of
hibernation Common topics includehatvarious subcategories 81 could be like, and howt i
may augment human abilities in some areas whilenevisible in others, becoming utility of
sortswithin a new status qud generally agree with this conclusion, lastfar as Al competing

(@}
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with human jobs, thesarticles overlook the largest factofralli theAl6 s bor der | ess
untaxable nature

Whether an Al performs only the most repetitiverk, or has capabilities that surpass that of
any huma, it can operate from anywhere. The Al t&@owned by a corporation located in the
mog tax-friendly place availablechanging its country of domicile in an instant if necessary
The Al does not care about the weather, commute distgrarésng spacesnd holidays. The
Al is not governedy costof-living constraints beyond the minimal costs of running the
hardware that hosts the ABy contrast, human output is taxed at marginal rates that often
exceed 50%, and the highaslying human jobs are concentrated in very expensive areas.

Hence theprimaryhandicago human competitiveness the face of Alis not the raw output of
the human, but the taxation of the huan p r o danddhie highiogenating costs that a
human incurs This additionallyneans that tax increases on higimeome workers are more
likely to hasten their mangalization in the face of Al The state, instead of increasing taxes on
productivity, has to figure out a way to move policy in the opposite direcliar.immunity
means thaf\l enables technology to staightering the screws on government revenue as well,
which we will elaborate om the next chapterThis processvill be irreversibldong before
governments even notice the cumulatigeenuesrosion

But asenormous of a factor amfavorable taxatioand megacity living costs may be, they are
not the only reasons humaorkersmay beuncompetitivewith Al. Human employees demand
medical, dental, and vision coverage from their employers. Humans havenapintieeir work
several times a day for various aspects of personal maintenance. The Al that can do the work of
a thousand humans can reside on hardware that fits in a singlénrac@mote location and
consumegust a few hundred dollars of electricpper month By contrasteach of those
thousand human workers requires a house, a cubicle or office,raads for the caa food
production chainschools for their children, etdf that were not enoughuman workplaces

have recentlgome undesiege by extortionistdemanéhg variouspoliticizations of hiring even
at the cost of company productivityVhen taking all these disadvantages account, it may
appear that humans stand no chance whatsoever, and is the basis for many pesdensitsta
about the impact of Al, including from Bill Gates and Elon Mulleven these luminaries of
technology are apprehensive about what Al may do to humasbeialy, is this the beginning of
the end?

One way to approachetconcept is to recognizieattechnological displacemeat jobswithin

the processf productivityimprovementdhasalreadybeen underway for centurie3 here was
once a time wheid0% of the US population worked in agriculture, but now just 2% of the
population work in agricultureDespitethis, there igar higher production of calories per person
andfar greater overall employmeint the economy (mostly @oor9. But this methdology is
somewhatnaccurate as what has occurred is a productiexglutionin agriculture Job
creationin other sectorss asubsequentyproduct ofthe productivity revolution

an



Instead, he most accurate measurement technigue chart inputosts relative to output
generatedand observe that human jobs ten@dpoout up arounthis outputover timein the
process of managing, transacting, and consumin@antinuingthe prior example about
agricultural employment and output going in opposite directions, the next sector, manufacturing,
has been the subject of ctkess
agonizing over the last 4gars of
American economic media coverage
Everyone knows that manufadig jobs
sout Dolas “mson have vanished and some categories of the
e working class have seen hardsh¥et the
$120000- overlooked fact remains thaitS
& manufacturing outputever stopped
$80,000- ni997 rising, as per this chart from Prd®erry
A (that parabolic exponential curve shape
e appears yedgain) Advances in
automation have greatly increased output
| Bl i BN oS RS per workerand shortening time between
L N doublings of output is yet another example
of exponential and accelerating
productivity. The running joken these circless that the continuation of éise trends implies an
imminent outcome where the US produces $10 Trilliomafufactured goods while employing
just one personAdditionally, despite the perception that US manufacturing jobs have moved to
China, the reality is that China has lost ew®re manufacturing jobs than the US, while
simultaneously increasing their own outgiutough robotic replacement of human workers
Anecdotesabout job loss from manufacturing can easily be used to whip up emotion, but
comprehensive dataoves that the average Ameridares in muchhigher prosperity than
during the supposedanufacturingneyday @ 1946-69. This is trueeven if measured in
purchasing power of any standard manufactured gositisout even counting how many
categories of manufactured products did not exist. then

Real Manufacturing Output per
U.S. Worker, 1947 to 2011

$160,000 -

$40,000 - 819,500
in 1050

The hourly-wage rate alone is not a strong predictor of As the ATOM transformed the agricu|tura|
automatability, despite some correlation between the two. . .
and manufacturlng sectors, the service

Comparison of wages and automation potential for US jobs Se:tor Wasthe benef|C|a|’y BLuhe ATOM
i o seendrabalee oo isnowatthes e r v i c edoosseeando r 0 s
co0er00 serviceswill undergo an acceleration of the
File gmkg',,‘m‘ churning process that removiasks (and
) @_ ~ -
Sestii® I~ some jobs)n the lower rung$o createnew
Gashestaf oo | tasks angobsin the higher rungsThis
&.‘). ® . . .
4\@;@@35{. chart froma McKinsey studyndicatesthat
v Le? DO @ | Chief executives . A .
_aSUEEE 2.5 2 S . it is not a binary outcome of a job
andscaping an & .. . . .
qrm;n(gk;cmgngmko@ By Betes o o0 surviving or being eliminated, but rather
20 9Yes. e; S8a00 e ) o 5 ® .
A oo ° the percentage of tasks per job that ba

automated with existing technologyhe
study estimates thdb6% of contemporary
tasks can be automated with existing Al,
bt without even waiting for upcoming

co: O°NET 2014 database; McKinsey analysis advancements in AlThis data indicates
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that there are already maexamples of twgobsthatcan be compressed into ongh perhaps a
highersalarythan either It additionally indicates that unless you have adopted as much Al as is
fully possible for your profession, you are or soon willbe alaggard.ar s over Oout s ol
have beem distraction, since by the time a job can easily be outsourcddweastcountry,

the job isalreadyon the verge oflisplacement by AlBut most importantly, this chart indicates
which functions an entrepreneur caow havedone at a fraction of #hpreviouscostthrough

use ofan Alinstead of a humanndeed, somentrepreneurs may see charts like this, select
which functions are the most completely assimilated into Al, and built a business entirely from
only the functions Al can perfornOnce housands or even millions of entrepreneurs migrate in
this direction, there is far more output generated per huMaéthin this process, the focus

should be on thewuch higher aggregate output that Al will soon generate.

Fundamentallyif Al can produceghe same $10 Trillion of economic output that today takes 100

million workers,thenthose 100 million people can transitigwith varying levels of ea$d¢o

produce an additional $10 Trillion of output elsewhérencea total of $20 Trillionis now

generated acroske same number of peoplslot e t he di fference between
and O0jobs createdo6, a dpasicipantsnthisdebatgetwiisoono f t e n
be too pronounced to overlook will not be uncommon to seww types of small businesses

earning $10 Million/year in annual revenue with only three higigigl human employees.

This effed is certain tobroaden the breadth and deptiglabalization. What many a
globalization pundigets wrong is the discussiof outsourcingas if jobs are finiteand

employers are wrong to seek lower codtsreality,by the time any job categocan be
outsourcedn masse, it is already very near to replacement by automation. But from the
perspective of the employer or eefireneur, the situation is inverted.a highly-paid

professional in an advanced economy can be replaced by an Al, that same capability is now
available inbackwateicountries thatid notevenhaveanysuch human professionals before.
The expertise gabetween two economies may narrow in some areas, and widen in others, as the
ability to harness Al will be the greatest determinant of competitiverte@amtains of

productivity may erupt in the most unexpected pladesawideningarrayof taskscan e
performed through Alnewbusiness modelsom agile entrepreneursill keep emerging

Not everyoneof courseijs built for entrepreneurshigr is at a stage in life where it can be
entertainean short notice In addition our educatioal system isnot structured to teacnchild
to think like an entrepreneiirquite the opposite, in factTherefore, thepractical obsdcle in this
theoretical ascension of Ad the widening skills mismatchcrosghe humanworkforce, both
vertical and horizontalHumans are not reprogrammabtie waycomputes are where one
program can be uninstalled to make way for another to be installedre minutes As of early
2016 there are almostmillion open positions in the US according to the Bureau of Labor
Statstics(BLS), even as several million people remain unemployendhe of thenfor years. A
mid-career accountaot dermatologistannot simply become a software enginésralone an
experienced onafter just threenonths of training Even when rapid retraining is possible,
employers have to adapdrrespondinglyand accept the retraining aalid, or this will
discourage other prospective employe€be subjective cost of stress derived froaneer
uncertaintyshould nobe dismissed Theseg along with the aforementionsgueeze that Al will
inflict on the tax basef all high-taxlocations arechallengs for which | present a solution later
in this paper.



Lastly, there is a recurring fear that Al will subjugate or even extermat@nsover resource
competition as depiad in many science fiction works believethat this is not a risk, since Al
does not consume the same fuels that humaosheéo tharelectricity, which itself is becoming
cheaper as described earli¢toweve, there is reason to believe that Al might elect to force
humans into more productitech-advancingoehavior, as determined by tgeals of theAl.

How this unfolds remains to be seen.

The Tyranny of Insufficient Nominal GDP : A curious thinghappened several decades ago,
when metrics to measure the output of a natiere being devised. The concept$obss

National Product (GNP), and later Gross Domestic Product (GDP), measured economic growth
by consumption and investment, without partaelyl high emphasis on productivity.

Unfortunately, this meant that high inflation could make many economic statistics appear better
than true economic conditions warranted. While some bouts of high inflation were due to one
time demograpic factors (suclas in the US durinthe 1970s), others were due to outright
mismanagementSomeinfamous examplesere deliberate actions by corrupt governments.

In reaction to the effect that inflation occasionally had on boosting GDP without true increases in

living standards, a mechanism to deduct inflation fram(Nominal) GDP was devisedThis
inflation-adjusted GDP was givehe credibilitye n hanci ng p.rRedl GDP worked 6 Re a | ¢
well for a while, as it stripped out inflation, and thus was more closslytdi tree gains in

productivity and henckving standards. However, economists got carried away with Real GDP,

which is only useful if measured over lengthy periods of tiMeasuring Real GDBn a

guarterly basis has n@lue outside of academia, yeis headline news in thignancial media

each of the threer more times it is releaseahd revisedor a given quarter.

At the same time, Nominal GDP is not even regblg the financial media. If someone wants

to see an official report on the lat&ominalUS GDP, they have to go to a government website
and download an Excel file. ddce the release for NGDP does not show up in Google searches
so the notion of using the dasathat much further from occurring to anyorigy training
generations oeconomists, journalists, afidanciersto look only at Real GDRhere is a huge
cognitive dissonance about the fact that most other economic indicators are tied to Nominal
GDP, as is the performance of every investment vehiRéal esta, mutual fundsart,wine,

and corporate valuatiomertainlyr i se i n tandemeavlid@d hGINRBS,DPgn ch ogi Wd
most real estate is highly leveraged, this is critically important. Major economic indicators like
auto sales, home sales, job growtiq aetail sales argmilarly tied tomore toNGDPthan Real
GDP.

Inflation is similarly viewed through an outdated lefisauma from decadesdd predicaments
gave rise to economic assumptions that are
US Nominal GDP, Quarterly  starting to become obsolete. The high
inflation of the 1970s created a tribe of
oinfl ation hawk s@atewho co
the imagined horrors déss than terrifying
inflation rates of 4%. Intellectually lazy
metri csmideikdexot amenvged ( a
straightsum of the inflabn rate and
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unemployment rate). Such a memiat only presumes that a 1% rise in the unemployment rate
causes as much hardship as a 1% rise in theplogment rate, but implies that non
technologicabdeflaion is a good thing A society with a 5% unemployment rate and 3%

inflation rate is seen as no worse than a society with a 9% unengibyate at1% inflation
rate,when infact the latteclimate is vastly worsér almost every socioeconomic clags

society that has steered a majority of households into acquiring debt to purchase real estate on
leverage should be vastly more worried about deflatiom itfgation, even if 4%nflation were

to appear.

This brings 8 to an extension of the prior discussion about how deflation can be problematic.

Sone observers have noted that recent eoun recoveriesn the US have@otten progressively

weaker and that this hasonstrained ob gr owt h (6j obl ess recoveri e
focus o howUS Real GDPhas fallen from % to 2% annual growth rates, overlooking the far

more worrisomehadowtrend of NGDP falling from 7% to 4% annual growth ratébere is

evidene that insufficient NGDP contributes to financial crisghich are the more common type

of recession in the current era, rather than manufactbasgd production recessioriswas

assumed that low inflation did not constrain Real GDP, but apparettyriflation and Real

GDPare trending lower in tandem, suggesting that the two have become correlated to each other

Think of sufficient NGDP as being the speed at which a bicycle can move forward smoothly, and
how insufficient speed makes the bicycle wobbAn important component of NGDP is the

concept of the Velocity of Money (VM), ¢row often the same dollar is transacted per unit.time
Sluggish NGDP has greatly slowed VM, which in turn is a further retatdduture NGDP.

This vicious cycle is difficult to brealtgr when the economic commentariat fixates exclusively

on Real GDPthere isan underestimation ¢fow much VM has in fact slowed with the NGDP
erosion.

Data Type: ALL EMPLOYEES, THOUSANDS Corporations make decisions on
capitalexpenditureand hiring based

on the expectedrowthtrajectories of
revenue and profits, which aae
A /’\\ M funcionofNGDP, not O6Real 6
B

(5]
1

No corporation reports its quarterly
results in both nominal andfiation-
adjusted terms, so academics are
5] baffled aso why businesses are not
1965 1QI?U 19175 19I80 19186 19I90 19195 ZDIDU 20105 20110 20115 hlnng OrspendinQUSt because Real
Month GDP has deceleratetightly from 3%
to 2% As we can see from thBLS chart,percentaggb growth is indeed trending lower in
tandem with NGDP growthPar adoxi cal | y, Ne afani ecettainigimd?e i s mor ¢
relevant in reatime) than what is termed as Real GDP.

12-Month Percent Change
o

Additionally, insufficient NGDP has greatly constricted the technology industry, and hence
technological progresg-or one thing, the valuation nigles are not as high #sey ould be
under a higher NGDP economnss earnings growth rates would be highéthile safer value
stocks perhaps saw their forward P/E ratios compress fram 12, highgrowth companies saw
their forward P/E ratios compress from 60 to 30is leads tothe practice ofome corporations
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(such as Comcagpyioritizing a dividend payout ahead of innovati@ncedividends are
valuable in a lownflation climate.

You may think technology startup valuations are high (roast people only notice them at the
topmost year®f the cycle, noturingthe oher threefourthsof the business cycle)But even
these levels aress than what it naturally would be under the more optimal NGDP growth rate.
These lower valuation mtiples lengthen thduration from inception to liquidity for many tech
startups, keeping inves money illiquid for longer. This makéshard for the entirstartto-

exit process to complete within a single econogrmwthcycleof 6-9 years Such malesehas
worsened the risk/reward profile of prospective venture capital rounds, antbted the etire
curve downwards, ensuring that medusk is the new higirisk, and lowrisk is the new
medium risk. Technology ventures with negligible sunk castsl no inventory blds get
favored, while the more profound projects wahge upfront costs become too riskyd take too
long to break evenFor those dismayed by a technological future of social naeftiectionand
underwhelming apps rather than spagploration, this is precisely the reason for tifedide
from Elon Muskand Googlevery few entitiesre willing to risk the upfront costs of ambitious
ventures such as private spaceflight and electric cars.

Funding oflower capex f | ai theexpense of more serious technology reducesieny
inflation-offsettingproductivity gains. Over time, technological progreskws and gets further
and further behind its loatgrm trendline. At present, my proprietary calculations estimate that
after the 2001 technology bust, technological progress has been at erHly®G6f its natural

rate, due to insufficient NGDPThishappens to beshy many technological predictions made in
19992000for circa 2016including by Ray Kurzweilare consistently-8 years behind schedule
across many seemingly unrelated subsectors of technoldgyimpedances holistic and
pervasive There is thua tremendous opportunity cost involved in this excessive fear of even
3% inflationwhich has not been seen in two decadefear originated from conditions that can
no longer arise in a world were technologicallflating products angrevalent

Some members of tifeederal Reserve have indicated that monetary policy should tard@® NG
instead of inflation, and that the NGDP target should be 5%. This policy, if formalized, is a huge
step in the right direction, but the target NGDP should-B&6for economists will be surprised

to see thakven suciNGDP leads to just 2% inflationThus their precious Real GDP wilh
factregister a superb-8% growth rate. Higher NGDP means more technology which keeps
inflation low, even at that higher NGDP, which produces more technology. This virtuous cycle
can begin if the current viciousdg is decisively attacked and broken.

Equity Valuations as Harbingers of Future ATOM Growth : There is a robust and highly
visible indicator that is corroborative of the centupesven acceleratingate of economic
growth,and how that concentrates within technologyat indicator is the percentage otity
market capitalization comprised companies selling produasperiencingapid technological
deflation. How much can it reveal s about future technological filision and resultant
growth acceleration?

The S&P500 is a broaghuity index in the USveighted by market capitalization (unlike the
Dow Industrials Average, which knowledgeable investors give far less importance to than the



S&P500). The S&P500 contaiabout 9294% of the market cap @he entire US equity market
With almost half of the profits of S&P500 comiesderived fom overseast is a very
comprehensive indexThere was a time when companies categorized as part of theltaphn

sectorwerenat el | i ng products that defclhadt evdhsilp uprti ed

equipment and motor vehicles).utBnce semiconductors and software started to advance in
sophistication and scope, business models built arsucittapidly deflating products
proliferated and some became incrediigfitable. At first, only one or twsuchcompanies
became large enough to ieluded in the S&P500 indexMore followed them as computing
began to percolate throughout the econorayen after the technology bust of 2003,
technology companies returned to being among the most vakradbleghestarningin the
entire market.

As of 2016 the technology sector constitutsout 20%of the market capndcontributes 20%
of theearningsof the S&P500 The most purely deflating and materially efficient product
caegory of all, software, emergadthe domnant productategorysold by the most profitable
companies. The other essentials of computing such as semiconductorsagedadso feature
prominenly. Biotechnology is anothesubsector built aroungrice-deflating productslowly
penetrating the heditare and pharmaceutical fortre€3ne might thinkhatrapidly defating
product pricesvould havean adverse impacin revenue, lifecycle managemenandinventory,
yet the companigsroducing andelling these productgenerate 20% of the profits the entire
S&P500. Within these new business models resides a window into the future of the entire
economy for these ecaymic fundamentals, forged in the crucible of tech companies, are
propagating outwards

Companiegstablishe@nough tde part of the S&P500 have a market valuation derived from
an expectation of future earnings, with a Net Present ValB¥)alculatimmn appliedto
appropriately weight the near future higher than the more distant fukgrine P/E ratio oftte
technology sectas nohigher than the broader indeespite the highexarningggrowth rateof

the sectareventuallythe priceto-sales ratio of the technology sectoayconverge to thadf the
restof the S&P500 as wellThis could occur from either direction, whethierough technology
revenue rising greatly, or the price of other sectors rising to synchronize theitogs@les ratio

to that of the technology sectoRemember thatomecurrent technology companies nray

longer céegorized as such in the future, even if their products are of a rapidly deflating nature
The NPV method and standard discount rates aggtithis time horizon to be about-18 years,

for any years further away than that would have too small of a weight under the NPV calculation
We hence have an approximate timeline for this rise in structural valuation, even amidst the
booms and bustsahwill certainly occur along the way.

While this methodology is highly speculativiist coincidentally imlong the same timeline
wherethetechnologicapercentage oivorld GDPis anticipated toseach 8% or higheand
providesindependensupport tathat prediction.This is quite consistent with tlexponential,

not linear, deflationary trend we are seeing in exponentially rising world QE tdtaétrend we

have seen in both tltmputingandeconomic gowth sectios of this whitepapeis further
supported,ande&v ar e i ndeed very near to the Okneeb

Do you remember the earlier mention of natsbate risk to exponential, accelerating economic
growth? It is time to elaborate on what that means, and what fothiaking governments can
and must do to manage risk.

0 |



Characteristics of theATOM

Tying all of these observations and analysgether, theomprehensive definition of what the
ATOM is and how it behaves can be sumnedias follows, andn theattachegowerpoint

1. Technological change&lespite occasional deviations from the trendismexponential
and accelerating

2. Economic growth is driven by technology, and has always been exponential and
accelerating Half of allworld economic growth thatasever occurredhas happened
after 1997

3. Technological disruptiongenerally displace one set of industries and workers, while
creating more wealth elsewhere. More wealth is created than destroyed, but often in
different places.

4. Technology invariably finda way to displace @mmodity, organization, or industry
that isresistant to technology otherwise obstructs the progress of techngladpether
directly or very indirectly.

5. No industry is immune to technological disruption, and industries that resist this process
merely experience a sharper disruption at a later date.

6. Technological disruptions tend to be interconnected with each other, and a rapid
disruption in one area ente a strengthening force on other nascent disruptions.

7. Artificial Intelligence(Al) will eliminate many jobs, buwill also create a vast category
of new business modeded careersMedia coverage oAl focuses only on the former
effect, ignoring the latter.

8. Technology is inherently deflationary. While this effect was too minardtier until
recently, with technologicaltgdeflating products now comprising 2% of annual world
GDP, this deflation n@ has significant (and still rising) macroeconomic effeésin
particular will be exceptionally deflationary.

9. An increasingly outdated focus on O6Real 8 G
primary cause of economic sluggishness and weak jobamdzing overlookedlt is
erroneous to assume that low inflation does not correspondingly decrease Real GDP
growth.

10.The Federal Reserve should aim for an NGDP target, rather than an inflation target.
Inflation will still be just 23% within a 67% NGDP environment.

11.The central banks of the world have bgenerating new money in a pattéat is rising
exponentially contrary to what they expectedhis isdue to the need to offset
technological deflation

12.Despite talk of QE and other expansgrograms ending, theannot end, nor can they
even fail to increase the amount of QE each year.

The next question becomes how the governments of the world ghemddion to this new
reality. Policy inertia and status qbas are the default sition for most countries. This has
introduced a variety of imminent risks.



Current Government Policy Will Soon Be Ineffective

America will never be destroyed from the outsidleve falter and lose our freedoms, it will be
because we destroyed ourselves.

T Abraham Lincoln
Success is a lousy teacher. It seduces smart people into thinking they cannot lose.
1 Bill Gates

We are finally in a time where insufficient awareness ottteelerating rates of technological
change and economicayvth has tangible costs gmvernments and the citizens under them.

The incorrect approach can lead to deflationary crises, while the correct approach can monetize
this acceleration to a degreattifts all boats.Continuing with legacyconomic, fiscal, and
regulatory policies in an era where the ATOM is now more advanced is analogous to continuing
to feed baby food to a person who has long since outgrown it and now requires an adult diet.

Most of the next section is specific to the United States, but other developed countries face most
of the same circumstancesd require very similar solutions

Everything About the Current US Tax Code is Problematic. The current US Federal tax
code involves layer upon layer of taxasd exemptionthat wereeachenacted without sufficient
holistic assessmenf how the new provisiofits into the existing tax codeThe outcomés a
labyrinthinemorass oesoteriantricacies that combineine worst of all worldsandgreatly
obstructs th&JS economyrom creating jobs

First, consider the tortuodiging and collection process. The tax coldaslayers of
contradictory types of taxeandavast range olioopholes and legal shelters to al/each of
those types of taxes for those wealthy enough to hire the appropriate tax laWyems are so
many suchdopholes that some have only thegrneys in the entire country specializiimy
that particular ta structure each charging fiveligit fees or higher to create the structufald to
that the practicef private rulings, where a particulperson can petition the IRS for a specific
case interpretationnique to that individuadnd unusable by anyone elsEhis reaction to tax
complexity is against the grain of uniform lawAs a resultpot only has it become impossible
to tax the very wealthiest people, but the cost of compliance with such a complex tax code itself
wastedvillions of hours ofroductivetime each yeammounting to as much as 20% of the tax
ultimately collected This should be the easiest aspect of the tax debate on whigh to ga
consensus, yet it is the least discussed.

But that is just the beginning, for once a person or corporagaret out what they owé¢he tax
code itself is structured such that the most productive work ofwahasprecisely falls under the
most onerous taxes. The United States has one of the most prodliessioepheavy)income

tax codes in the world, and it has become even more progressive in recenivttmesgk of
skewingthat even furtherThe tax codes at the point where even slight increases in tax rates


http://taxfoundation.org/tax-topics/compliance-costs-tax-complexity

invariably crushes productivity by a disproportionate magnitude, particularly when a state or
local tax rate rises in addition to the increase in Federal rates enacted at the start of 2013.
Whateveryou tax more, you get less of, and productivity is far too precious to be taxed at the
current rates of up to 55% for higher income people in Caidphew YorkCity, and other
highertax localities These locationattracted the highest taxation besatheyalso happen to

be the greatest fountains of potential productivity.

Once you exclude the0,000 or so
gomss oo utioisE oo AN Fiodaral hreome TaxesTy Quintile; 2014 ultrawealthyhouseholdsind their
53.0% custom tax structures, we see thnmg t
uppermiddle-class and the near
wealthy are the most heavily taxed
people in America This chart from
T Prof. Perryillustrates how tilted the
20% - / = \ o B brackets have becom&he top quintile
e o e - pays the most disproportionate share of
= o ‘ . Lol taxes, even though many of these
etom A e feprmn households live ithose samaigh-tax
states and citieshich additionally
happen to have expensive housing costs. As explained before, thenkgarsttood aspeof the
tax code amidst the debate about o6fairdéo tax
capture taxes from the ultmealthy (the top @1%). The burden instead falls on the upper
middle class, which results in a perverse penalty oresafithe most productive workers.
Unfortunately, most Eolitical posturing does not digtiish between those the 8F' percentile
and thosén the 9999" percentile, which leads to tax changes that end up having the opposite
effect from what was osteibdy intended.

80% -
Il Share of Total US Income
Il Share of Total Income Tax

60% -

40% -

The next problem is the Social Secutdy, which unlike the progressive payroll tax, is

regressive The employee and employer jointlyphy2 . 4 % of t he eprtopalcapy ee 0s

of $12Q000in 2016 as amadditional tax, split equally between the two. As this is combined
with ordinary income tax, it creates a series of peaks and valleys that complicate what each
additional dollar of income will be taxed df.both ordinary income tax and Social Secufigx

are flawed, thetevyingthe two of them in tanahe is even moreounterproductivéhan either

by itself If that were nbenough, there is a further Medicaraxbf 3.8% levied on all income
While the employer pays half of this for an employeeultes) in the salary being accordingly
reduced), a semployed person pays the full tax himsélhe fact that this is yet another
separate category of taxation, against which some deductions that may apply to other income do
not apply adds even yehore to thenightmare. Lastly, if you thought you \ere finished, you

are really only at the midpoint, for you ndwave to do an entirely new process to see if your
income is compliant with the second tax code, the Alternative Minimum Tax (AMT). After you
do both calculations, then you pay the higher of the tbof this results in a situation where

the Opublishedd tax rate and actual tax rate

be based on tax optimization, which in turn become sirhapdecisions for growth.

Finally, lest anyone think their income is panhd will never behigh enough for tax complexity
to affect them, remember that employers havdaaorporate tax returns, sbese costseduce
the number of jobs #y can ceate. Itis logical to concludbat an uneployed person with no

r


http://www.aei.org/publication/as-tax-day-approaches-lets-thank-top-20-for-shouldering-84-of-the-income-tax-burden-with-only-50-of-us-income/
http://www.aei.org/publication/as-tax-day-approaches-lets-thank-top-20-for-shouldering-84-of-the-income-tax-burden-with-only-50-of-us-income/
http://www.aei.org/publication/as-tax-day-approaches-lets-thank-top-20-for-shouldering-84-of-the-income-tax-burden-with-only-50-of-us-income/

income bears huge cost of tax complexity, simply by the hiddercassty consuming the
resources potential employaray have used to hire an employee

Now, | am going to extend sympathy to a group of petiiieno one else extends sympathy to

the Internal Revenue Service. What is overlooked by the public is that the IRS has to enforce a
tax codehat is given to them by the US Congreasbkich, over ime, has become a humanly
impossible job

Congress makes endlesgdificationsto the tax codéor purposes ranging from political
reciprocity for wealthy donorgo electorallygearedhetoricdesigned to court a target
demographic The IRS has verlttle input into these modificationsgythe IRS nonetheless has

to enforce the evanutating tax codgiven to them The Presidenand Congresmsayauthorize
anincreasdRS staffing but even this isleep into the zone of futilifypecause as the complexity

of the code rises, the number of auditors needed does not rise in proportion, but rather as a
squareof the compleity increase. flthe code becomes twice as complex, it takes four times as
mary examinergo audit all returns, esuring that complexity can eventually surpass any realistic
staffing increaser improved training of examinerddditionally, atax expertwho isextremely
well-versed in importantagrts of the tax code caarn a sevedigit income by working at an

elite law firm or as the head of tax strategd structuréor a large, multinational corporation.
ThelRS has little chance diiring or retainingthe few such experts that exighile bound by
government salgrgrades Al is not the solution to the processing of tax returns either, as any Al
significantly more advanced than TurboTax will keep arriving at the conclusion that the tax code
itself is the bottleneck to productivity.

Ultimately, the cumulativérictions of tax complexity and excessive taxation of productivity are
a huge burden on all workers and entreprengathard for the public to visualizas there is no
window into an alternative universe of simple, light taxati¥vie may be accustoméal this

code, but the effect on the US economy is analogous to forcing a pets@athe with only one
lung.

Conventional Wisdom onMonetary Expansionis Flawed: As of 2016 there are two
fundamental problems withéhnay the Federal Reserve rasatednoneyto offset deflation

the source of which is still not being correctly attributed to technoldg first problem is the
belief that each round @E will be the final one The second problem is that it is done in a very
indirect and convaited way that dispropodnately concentrates the @foney in very few

hands. This current approachetxpansiorieaves the US economy unequipped to deal with the
next major recession and financial crisis.

In the US, the Federal Rase createmoney by purchasing treasuries of various maturities, as
well as mortgagdacked securities (MBSsand holding them on the balance shddte

purchase of treasury dely the Federal Reseremables the US Government to lower the
interest rate on the Qeit issues, so that it can spend more than it collects in taxes.

Thebelief that the assets will be sold bdas inducea selectiorthat only the mostredit
worthy buyers would prefer (namely the UShinese, and Japanese governmensd the largés
banks) hence concentrating purchagefus these assetdnfortunately, this sort of artificia



reduction of yields favoravo asset classésreal estate and the equities of the largest
corporations through share repurchases financed by issuing corporatf debéxclude the
effect of internationamonetaryexpansioron US assets for the time being, we can see that n
other asset type is nearly as equipped to convert Federal Reserve bond buying into price
increases S these two assets rise and fall in price in direct tandemmuatietaryexpansion
while other formerly correlated assets underperform.

Above and beyonthe unsustainable distortion that occurgpbgducing QEmnoney in such a
narrowly concentrated mannenpnetaryexpansiorwith the overt goal of infiting asset prices
is itself anineffective and unsuitable tactic for uplifting the prosperity of averagelp. In fact,
it makes average people much more vulnerable to-ghont market volatility than ever befgre
which creates a longerm milieu of anxiety

The problem, in a nutshell, is thetbout 80% of the American population simply does not have
theability to accumulate a substantial net woghy(,several years of living expenses in liquid
assets To accomplish this requires a diverse set of character traits and skills, such as portfolio
management, businesgcle awarenessdvancd tax code kowledge deferred gratification,

and theutmostimportance of having more than one stream of income. It is quite unfair to expect
all households to be savvy to these various factors that determine net worth, especially when
nothing of this sdris taughtin the formal k12 schookystem. Thigoolbox of skillsis

uncommon, which is why we often see people with high income yet little or no net worth, even if
they werenoét f | ahepjustceuld not sdpseemtdetrdtession praperly

For ths reason, inflating the prices of a few selgsets is not the way to improwerking

class, middle class, and even uppeddle-class prosperity. It does not even benefit all wealthy
people, but merely the small fractiohthosewho happend bepositioned closest to theentral
bankmonetaryspigot This greatly muddles the picture regarding whether a fortune was
generated via entrepreneurship or just the connectedness of a \@fbitgthere are sporadic

popular protestagainst enties dispoportionally accumulatin@E money,this situationis not

yet receiving as much populist ire as it soon.wilhis isbecause the other asset class being
inflated, realkestate, has lulled the average household into a stupor of complacency sustained by
thevapors of their home equity gains

The US isin a Real Estate Trap :Conventional wisdonhas beatifiedhe status ofesidential
real estat@san absolute must for anyone who can remotely manage to purchasasgpgiass
that somehow transcendse r e f i nanci al properties t-o become
worth. To questio the sacred article of faithat a homelways rises in value can get you
socially blacklistedeven after the 2008 real estate bi&bme of this stems from the fabat

until a century ago, landwners were citizens with many special privileges (such as voting
rights) unavailable to the landles$his madeeal estate the most visible demarcation of social
class andeven the basis of many surnamé&Xd beliefs arelurable and @enpeople who

readily accepthat commercial rédastate is governed lilje sameconomic fundamentaés
other asset classes nonethelassst that the addition of a kitchen and bathroom(s) somehow
exempts the property from the invisible hand of market forEes.this reason, residential
homes have become deeply entangletiénpolitics of economic conditionand in turn, with

the Fee@ r a | Reserveds monetary actions.



Decades ofmarketinghas manipulatethe emotional aspect of home ownership to convince
Americans that they 6édownd a house evuaer i f t
relatively inclementegalterms Inreality, one only owns the dwelling they occupy if the

mortgage payments are completed and 100% of the ppyap@®wned by the occupants, iba
mortgaged house misses a couple of paymentsadiniggage holdewill soon discover how few
ownership righd he truly has. Furthermore, most US sirfgimily homes are constructed from
materials that deteriorate after about 50 yemrgality reflected in the tax code for commercial

red estate depreciation schedules. Tgrscludes the possibility of the structure itself rising in
inherent value.ln addition, mnpayment of property taxes cdead to liens on the home, and

outright forfeiture, even if the abDesptenall owed

this, the auraf emotionthat surrounds home ownership endures.

But as finance evolveadnortgages have been securitized, and bond yields are being managed by
the Federal Reserve. Home prices generally rise and fall with the S&P500, removing the
perceivedelative stability that real estate is believed to have, particularly if it is leveraged

most homes are. Theeans t hat real estate no |l onger rep

stock portfolio and home decline in value at the same time as thbg employment is at higher
risk. Both situationsareexacerbated by insufient NGDP, as described earlier

In the meantimethe Federal Reserve, in lowering mortgage rates through the puathasg

term Treasuries and mortgagackedsecurities (MBSs)is specifically seeking to inflate just

one type of asset class and hope that buoys the entire economy. The problem is, any action that
increases homgrices simultaneously triggers the construction of new hpthas increasing

supply Henceany government action to boost home prices is like trying to fill a sieve with

water.

Now that mortgage rates are have been at hidtosisfor many yeargoften under 3% today vs.
8% in the early 1990s), the ctiene boost that home prices cget fom rate declines already
incorporated. There igery little room for any furtheprice gains fromlowering of interest rates.

Add to that the fact that property taxes are now as high as mortgage payments in many locations,

and the exhaustion oatelowering as a technique to inflate home prices becomes even more
obvious. Additionally, dmographic factorare moving unfavorably towards housing. The
imminentretirement of baby boomers and shortage of newtfiret buyergdue to a

combinationof youth unemploymengxplodingstudent loan debt, and a falling marriage ;ate
means that sellegsill outnumber buyer$or the first time since data collection began in the late
1940s Overseas buyers are not numerous enough to affetditdi&S market as they
concentraten a handful of specific locationg hisis a situation that has never before been seen
in the United States since detailed data collection began in 1948

For these reasons, the current stylenohetarypolicy is near the ahof its efficacy andUS

home prices are reaching a nparmanent ceilingn atleast9% of t he nati onds
Under current trends, by approximately 201 there wil be another correction in real estate

and equity prices, at least as severthane in 2008 No amount of further bond and MBS
purchases by the Federal Resemilebe able to forestall jtsince those approaches are

effectivelyof a oO0fi ghting the previous wardé natur e
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The FederalReserve is Cornered To review the previously establishednceptsthe Federal
Reserve does not have to overcome justideological barrier, but fiveThe needed paradigm

shifts are :

1 Monetaryexpansiorhas to be permaneand declared as sudnstead of on®ff
programdied to an assumption that each one is the final round of Quantitative Easing.
Actual increases in the Fed Funds rate will be agdryrtlived. Ironically, Japan and the
EU are already in a ade ofde-factoperpetual moetary expansiareven though the US

pioneered the idea.

1 The Federal Reserve balance sheet can be retired, as the assets held on it will never be
resold back into the market, and no such expectation needs to be susthiaed.
expedtation itself has contributed to QEausively purchasingS Treasuries and MBSs
rather than riskier assets where the economic effect would have a higher multiplier

1 World money creatioimas to rise at6-24%a year, possibly higher, to offset
technological deflation and keep the \Wia Shadow Rate in step with the size of the

deflationary force.

1 It matters relatively little which cout r y 6 s

centr al -bypempilogractnp mmenc e

as thdiquidity effectquickly flows across theast ofthe world if the prograns diffuse

enough.

1 Therefore, dspite internationahonetary actionUS programan no longer be
concentrated in justreasuries and MBSsThey havedo be of a more direct, diffusand

permanenhature.

If that were not enough of a summit to sc#he, powers of the Federal Reserve are defined by
Congress, and axpansiorof Federal Reserve power will surely be a tough sell to the Senate
and House at this timeEven if the majority of Congress were arable to such a broadening
there may be Constitional Amendments involved. Hendle debate and legislative drafting
process coulthe lengthy and hostilend will only be expedited when a crisis is already
underway Barring a political miracle, the Federal Reserve will not be granted the pawers t
generatenoneywith the versatilityand precision talleviate the next storm

The Federal Budget No Longer Has a Buffer. The current fiscal and monetary policies have
created a distinct if uneven economic reegywith the job market and S&P508s of 2016

both having experienced a rbetter than they have in many yeatnfortunately, many of the
measures taken have only delayed ceritaevitabilities The current patteraf government
spending has increased the debt levels to a point where there is no lorugstaheary buffeto

cushion against the next disturbance.
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At the peak of the 1990s
economiccycle, there
was actually a brief
budget surpluss high as
2% of GDP from the
unexpectedgurge in ta
receipts from the equity
boom of the eraThe



subsequent recession cadifiee customary revenue crash and hence a deficit. The peak of the
next business cycle, in 2007, had a deficitl86 of GDP Observergonsidered this to be
acceptable, but at the pedkere needs to be a surplulsonly to offset the deficit on the next
recession. Sure enough, the crisis of 200&aw huge deficits.

Writing this in early 2016manyof the classical indicators areipting to us being at or near the
cyclical peak. Yet, the deficit is stiB% of GDP. Key figures in the government consider this

to be good, just because the deficit has been going ftomrthe extreme depths of 2Q08ut

for the deficit to be3% during the best years of a business cycle, even after three rounds of QE,
is quite alarming. How deep will the deficit be during the next crisis, given that the deficit is
already so much higher than it was in 2B0@mparing peak years of each cyclehis bnly
appropr i-toiae p canpadsor which people will soon be reminded of.

The chart indicates that the Congressional Budget Office (CBO) has projdotitims next ten

years Apparently the expectation is that there Wl only tighly managed deficits that cling to

the longterm average, even though recessions see dédigft explosionsas tax revenue falls.

What, exactly, about the last two recessions provides any reason to believe that the next 10 years
will be so controlled?f the deficit in the best year tfhe business cycles -3% of GDP, there is

every reason to thinthat this is a continuing patterns of lower loavsllower highs. A deficit

that suges to unanticipated heights haanifold perils most importantly theeduction of tools
availableto the government to hastarrecovery

It is not that the people #te CBO are incompetentthey are just trying to do their job as best
they can. The problem ikatthe primary prerequisite of agession is thelapsedime since the
previous recessionThisinducestoo many people, including govenent budgetary forecasters,

to forgetthe periodicity of recessions, ahdcomecomplacent.When that is combined with the
other factors we have discussed, suchcaslarating technological deflation, inadequate
methods and continuity @honetaryexpansionand the cornering of real estate as an asset class,
the implications are ominous

2017: The Next Financial Crisis: As Nasim Talelhas explained in his booK$e Black Swan
andAntiFragile, policies that aim to micromanaglee smaller risks in a complex system greatly
increase theisks from major eventsThisis unfortunately the situation that many governments
have createtbday

All of the aforementioad troubles will reach a combustipnint startingin the year 2017, give

or take a few monthsrThis financial crisis will bet least as severe as the previons (2008

09), and has the added obstacle of being resistant to the type of liquidity actions that worked in
the previous instancer o fully illustrate how severe the situationay be, we have to consolidate
the looming factorswhichin combination argreater than the sum of them individually.

1) Thecentral banks of the world acellectivelynot creatingmoney in a manner that diffuses
broadly, or in a quantity and permanence tkags inflation and N@®P synchronized with the
exponatial growth of theATOM. Henceworld monetaryexpansiorby 2017might berunning
atless than hélof the estimated $400 Billion/montieededunderby that poinfustto keep up
with thelevel of technological deflationTechnological progress always finds a way to revert
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backtowards the longerm trendline. Bce the rate of change has been below the trendline for
so long, perhaps the reversioecessitatesnough technological deflation to forceevere
correction inthe financal markets Such a correction wiftighten central banks to crank up the
monetary pressastil deflation is overcomand the ATOM has sufficient fuel

While the crisis can be avoiding by rapidly changing tlgketnd amount of QBs per tk

above, remember thaentral banks are not yet even close to thinking in terms of exponentially
rising money creationpeven though this era is already well underwiagannot overstate how
quickly and seemingly without warning an exponential trend can overtake an inadequate linear
policy solution.

2) US home prices are reaching a ldegn ceiling, given that mortgage rates are so low that
property taxes are a largannual expenditure than mortgage interest. Further Federal Reserve
purchases of bonds and MBSs are now past the point of diminestiéag in boosting home

prices Yet policymakers and the real estate industitydo not appear to have any new

paradgm that the baton can be passed to, and will be caught unprepared for the end of this era
and the complex ripple effects of Bince home equity has been the sole source of net worth for
many middleclass people, this stagnation will be problematic trstimer confidence.

3) US National Debt is now over 100% of GDP, and the budget deficit is much higher than it
was at previous business cycle peaks in 1999 and. Z0ts leaves the US without the fiscal
buffer that has mitigated recessionary deficitthie past, ensuring that the 2017 crisis has deeper
deficitsthan the 2008 crisis. Additionally, thisakes the US vulnerable to debt downgraates
precisely the time that tax revenue is crashingsamiiment is weakest

The US National Debt is nbigh at allin relation to the present value of fut@®P under the
acceleratingegconomic growthiate discussed earliaror are thennually accumulatingudget
deficits thatcreated it Alas,since current fiscal and monetary assumptions do not acimunt
this, the current debt situation is ominaigenhow institutions and individuals magact to
frighteningheadlines during the upcoming recession.

49HBy 2017, the median baby boomer will be 62 vy
very unevenly distributed across their lifetime, and when baby boomers were at the age of

buying homes and starting families during 1882 the economgnjoyed thatailwind. Now,

the same cohort is older and ramping down their consumg@tionasseso a corresponding and
proportional economic hewdhd is emergingywithoutenough young people to offset ithis

additionally means that the number of recipients of @&ecurity and Medicare is about to rise,

while the number of taxpayers is not rising, exacerbating point 3) ab@hée this effect does

not manifest all at the santiene, it is a force soon to exextiditional downward pressure on the

GDP growth trajetory, making the recession deeper.

5) Smallmarket correctionmay provide the illusion thahé excess has been removed, but

years of lowreadings on the “vix volatility indeand record margin delatan only normalize

through a recessionThisprocessncludesasevere bear market in equitiasid a multimonth

failure to rally from those lowsThese stretched parameters are a byproduct of the asset
boosting policies of the Federal Reserve, which as described earlier, cannot help but trap many
people into buying too much, too higie have not yet seen Dow 10,000 for the last time.



6) Ch i amamd@ &DPNn2017will approach $13 Tthion, or about 6%6 of what US GDP will

be at the time. This wimark the first time in over 3gears that there is any other country with
aneconomy that remotely approachks size of the US economy, with the added aetrfaof
retaining that status permanentlyhat such a large economy emerged so quickly, and via a
system substantially dgfent from that of any of th&7 economies, will cause the tectonic

plates of the world economic order to shift somewastthe assumptions underlying many
valuations get revisedThere is nothing wrong with that, but the process will add some untimely
volatility to markets alreadgonvulsing from the first fivéactors listed above

Thesesix factors are convergingtma menacinglylark cloud on the horizon, and while every
detail of the crisis cannot be predicted, the general ssrgherging Themost unanticipated
challengewith the upcoming 2017 crisis witle that the leverssed to alleviate the pain of the
2008 crisis will bdutile this time Even worse, markets that feel they are at the mercy of
politicians rather than economic or techniiwates are particularly prone to volatility.

While waiting for the political process to catch upe equity market may fall 480% from its
highs. Real estate will once again crash, sending millions of hdmgéng into negative equity
once again.This will lead toseveramillion jobs lostwidespread panj@and someiolentsocial
unrest However, much of this can still be avoided if swift implementation of certain
comprehensive augmentations is executed.

My mission is to present potentsblutions, derived from my proprietary reseafaailable to
suitable clients)and get as much exposure to these ideas as posEitdsummary of the

solution detailed in the next few chapters is that the amount of moetaogneeded just to

halt deflation will beas high a$400B/month by 2017, and has to risd &R24%/year thereafter.
Additionally, this money has to be distributed in a diffuse manner, going directly to individuals.
The crisis can still be aded if all ofthese upgrades aemacted in 201,6ut the probable

failure to do this will precipitate the aforementioned crisis. Over time, this p@Enzan

replace many types of government spending, and hence the taxes that fund such spending.
details on how &rrive at this set of recommendations, read on.

While | am under no illusion that policymakers will read, debate, refine, and implement the ideas
presented here in time to prevent the 2017 ceige if there is a lot of grassroots supptire

following solutions may nonethelesssemble policies that afasttracked in the midst of the

turmoil. These solutions may thbecome entrenched programs in the era following the crisis



Government Policies Must Adapt, and Quickly

Three things cannot Heng hidden: the sun, the moon, and the truth.
T GautanaBuddha
The problems in the world today cannot be solved by the level of thinking that created them.
1 Albert Einstein

The problem in th&S and other mature democradgshat new policy ideas do not advamte
a faster rate than they did a centagpoeven though technology has accelerated the speed of
many other economiand sociaforces. Compounding this problem is the reality that
government adaptations occur omyreaction to crises that are aldgdully underway. They
thusactfrom a position of panic and duresst leads to overshooting in the other direction

The American Dream is in trouble, yet neither political party seems able to addresg/ivitgy .
eventhe voers themselves are not demandimgt the US government becomere dynamic
and proactivethere are a number of policy solutions that carepng the calamity if so desired

The ATOM Paolitical Platform :  US political thoughhas becomexceedingly unoriginal,
acrimoniousand tribally conformistwith many internal contradictions within both major
parties. For example, people who consider themselves proponentsioifiiest economics
generallyidentify as Republicans or Libertarignshile people who consider themselves-pro
technologygenerally votdDemocrat. Yet, to me, these two things @vsolutelyinseparable

from each otherSo many cognitive dissonances have sprouted across US political discourse
that the electorate and gomenent will soon find themselves unequipped to interpretven
discussupcoming challengesThe entirgpolitical universds hamstrung byhe twopeculiar
ideological aperturetheyare trained tgarse informatiothrough

TheUS political landscapéas devolved into a metaphorical checkerboard, where only half of

the squares are used for the two sides to wage war against each other, and the othee half of th
squares are unuseuohd practicallynvisible. About half of all possible political and e@mnic

platforms are not even noticed within mainstream US paliéind people have been condigdn

to think only within this box This isespeciallifruewh en a per sondés politica
determined by how completely they remain within a specdig which itself has ever

sharpening boundaries

Democrats talk about providing a greater safe
do notsee the most effectiyeath to these goalsThey do not quantify a threshold that meets the
standar d o f,aferwhich successgcanwadgaatddcordingly, hey keep

devising new ways daxing the most productive people, thus reducing the todalyativity of

the economy. This strategy is well past the poimhakimumtax revenue becaugax
complexityensureghat anytax increaséalls mae on uppemiddle-class peopl¢éhan the ultra



wealthyand theiimanyavenue®f legal tax avoidanctat confer immunityo any incrases in

0 r e taaratds @ tax increase thus aaoplishedittle except build a moat around the uitra
wealthy, ensuring that members of the uppétdle-class cannot join theranks. A cynic might
conclude that this is deliberate protectionism for the wlealthy, but | do not believe that was
the original objective.

Furthermore, while there is some merit to the concept of a guaranteed minimum income even if a
person cannot eathat much from their own output, incseag the minimum wge is

emphaically the wrong way to accomplish that outcan#n increase by lawmnerely forces the
employer which is usually a small business or franchigth narrow profit margins and steep
competition, to trim any staff that cannot produce enough to justify the new minimum viiage.

this age, automation can quickly fil¢ gap angrice outhuman workerérom repetitive, lower

skill jobs, effectively making a minimum wage increase a subsidgdtomation There are

other reasons why obstructing the market from determining a minimum wage is misguided and
costly. If a guaranteed minimum income is to ever be a reality, it has to be funded from a source
that does not have to operate undtglat profit-andloss reality, and there is only one such

entity in existence.

Republicansare equally infected with outdatt idea. The GORlithersaboutlower taxes and

more favorable padies for small business, but is oblivious to easier methods to accomplish this
While some people are more talented and harder working than atitesfiould not be

penalized for their productivityt is simultaneouslyrue thatimoney createtly the Federal

Reserve accumulates in very few haridasmaking itvery different from wealth creation via
entrepreneurshipFurthermoretax complexity wates as much &9% of all tax revenue just in
compliance and auditingYet Republicans are not pusd for tax simplification even though

that wouldeffectively be a largeaind deepesupplyside stimulus than the tax cukey propose

One faction of Republicans aagainstQE by the Federal Reserumder the belief that this will
someday, somewhecause inflatiorthat has not yet appearft several years and counting

While that would have been true in thé"2@ntury, itis no longer true ithe ATOM age for

reasons discussed earli@there is still a vocal but shrinking clique of individuals who think
hyperinflation is imminent, and a return to the gold standard is nece§848.ofcentral bank
actionover seven yea, with another $200B/month being added to that as of early 2016, has not
vindicated this expectation. We can safely declare that the burden of proving thaininglat
inevitable is now theirs to bear

If one cannot accept thatonetaryexpansiorup to a very high ceilingill no longercause
inflation, and indeed needs to be permanent andresreg just to haltechnoedeflation, it will
never occuto them tograduallyfund government spending witentral bankmoneyinstead of
tax revenues That is a shame, sindkis is a path towards the goal of vastly reducing and
eventually even eliminating all Federal income aaxl fostering a huge economic stimulus
specifically favoring entrepreneurshipan unprecedented degree

But within therespective blind zones the two partiesies the most magnificent and elegant
solution. In reality, we are now in an era where bbB#mocrat and Republicgjoals can be met
and exceededith ease and simplicifyfeaving manyifficult tradeoffs behinds relics of the
preATOM age | fully predict that by 2025, this solution will seem obvious in hindsidaspite
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the varying synonyms of O6crazy6 .sAlowmétbgnor ant

explain.

For one thing,he relationship between the American people and the Federal government is not
what it used to beA number of seemingly innocuous changes to the US legislative branch of
government in the early #@entury set in motion a mechanism that had large rigiféets over
the next century. A succession ofd@xdredistribute programs were created to address current
or future poverty, but each new program was not sufficiently complementary to existing
programs, and this led to many contradictory
spending outlgs, bureaucracies, and incentives.
At this stage75% of all spending by the US
Federal Government comgpes of payments to
individuals particularlyif politically engineered
nornessential jobs of a makeork nature are
counted.Unfortunately, even after all the wastage
ol in the tax collection procesthere is another
S w gauntlet of rebound wastage within the
BEE Nt disbursement proces¥Vhen you combine this
0% 1iiiii P P P P P e . . .
1960 1970 1980 1990 2000 2010 fact with the realltyhat government spendlng
i b e it substantiallyexceeds tax revenues, the perversity
of this situation becomes appareithe number of
voters who arenetrecipients of these hdouts and entiéments is at or near a majordf/the
electorateso there is political profit in lang about tax increasgsven as it is politically
impossible to trim these handouts.

B0% Composition of US Federal Outlays, 1952 to 2013

70% -,

Payments to Individuals
60% -

50% -
40% -

30% - National Defense

In Fiscal 2015the United States tected $3.34Trillion in taxes andspent $3.9Trillion,

resultng in a budget deficit of $0.564 Trillion, or $5B4lion. Remember that thiwill shoot to
as much a$2 Trillion during thedepths of thaext recessianlt is ateady a moral hazatd
spend more than is collected ixé¢s, butsince75% of this $3.9 Trillion, or $2.25 Trillion
(87.5% of taxes collectedyonsistanerelyof transfers of monelgetween individuals, idoesnot
finance any direct governantinction. Mary of these programs have heavsltaffed
departments tadminister them, and have complicated formulae and qualification criteria that
determine payments. SactiSecurity, Medicare, Medicaid, the ACA, welfare, unemployment
compensatiorfood stamps, housing subsidiaimony andchild support enforcement agencies
etc. are just some of these programs, many of which are contradictory amienmtking with
each other. As a result, a significant fraction of the funds disbursed are consumed in the
processing of applications and paymerisen worse, there is alsstantial band of income
where noninterlocking policies have entrenched perverse incentit/es example, a person
with no income qualifies fokedicare, but income above a certain cuti$iqualifies the person
from the benefit without the earnings bgihigh enough for the person to cover the costs by
themselves. This induces many people to avoid employment, as employment makes their
healthcare affordability go down.

But what if | told you that now, for theeryfirst time, we have the ability to ipement a
solution thatwill not only fund a very efficientfair, and dynamic safety net, while making the
tax code far moreaivorable to entrepreneurshgrpductivity, and corporate employees all at
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once? It would have been too good to be true evereasntly as 2008, but through the wonders
of technology, it no longer is.

The Universal Stipend as a MultiSolution : Sincecentral banknonetaryexpansiorhas to

now be permanentise atcompounded growth at es <c | o s e rtypé aconcéptshar e 6 s L a
the 2% inflation ratesand can no longenvolve buyingsomeasset classes/er othersthere

is really only one solutioto this logjam That is if the legislatures of thiargest economies can

untether their central banks to make this possible

After estimatinghow much money can be createckeep NGDP in the-6% range, simply
disbursethat newmoney directly to the peopie a uniform, equitable paymenthat is the most
diffuse and fairest way for o&ral banks to halt inflation anteatea broader, smarteafety net
and isthe most effective way to offset technological deflatidhis more scalable and
confidencegenerating 6 c a thanodgdliye interestratesd st. i ¢ k 6)

More specificallywe canintroduce the Direct
e& Universal Exponential Stipend (IE$), where
& every US itizen over the age of 1@&20 million
C f peopleat presentyets an equal share of the
""""""""""" $Trillions of Federal Reserveonetaryexpansion If such a
il program were hypothetically implented in the
money United States of 201ény calculations estimate
S thatit would amount to about $800 pereligible
person for the year. Every U8izen is eligible
to receive it, and everyone gets the same
amount. Whether rich or poor, young or old,
lazy or industrious, male or femalshildless or
with a large broodgveryone gets theame
b amount, period The stipend also has to be

! exempt from Federal income taxes, and

concentrated

Federal Spending

Tax Revenue

Perma-QE,

16-2
CAGF

. Now, given the rapid and accelerating rate of
Productvy S technological change, consider the paisib
- that the DUESan rise each year at a speed

Deflation Replaced

\ much faster than the annual increases normally
o associated wietahoiT®dIPati on

Phased Out steep gradient of increase in worldwide central
bankmonetaryexpansiordiscussed earlier fully
demonstrates that the necessary amtmbé creatd in the US itself rises gn estimated 6-
24%year. For this reasn, the stipendises by the same amazing raggarsed intaompounding
monthly incrementsThe Federal Resendetermines the monthiypcrease by gauging
indicators like the MIT BPP, and then publishesdkactincrease before the start of the next
calendar month.

Universa
Stipend

|

incoming payments cannot be garnished by
\ creditors or bankruptcy courts.
Govt




Thestipend carnakea couple of months tmmpup to $400/montk{say, $100, $200, and $400 in
months 1, 2, and 3$0 as not to create a small inflation spike fromstidden V.M. jolt From

there, it carthen settlento the aforementioned cruising speddipproximately 1.2%
1.8%/monthincrease$16-24%/year) calailated dynamically in accordance with réahe

inflation data. A hypotheical $5000 in 2016 riseto about $6000 in 2017, then ab&ut200 by
2018 andso forthas the paymentsompound As this is money generated by the central bank as
cash, it does not need to be recorded on any balance sheet.

We, as a nation, have reached the point where the vast majority of government spending now
comprises of payments to individuadgdwe recognize that it is politically impossible to reverse
this. Simultaneouslythe amount of monetary creatioeeded to halt technological deflation is
rising exponentiallyandthere does not appear to be an easy fix to the fact that technology
createsdath vertical(skill level) andhorizontal(specializationskill mismatches in the

workforce Sowhy not embrace all of these realities?

The second half of the ide@w arrives with a certain inevitabilitySince most of this
government spending can be replacéthwoney that has to be generajest to offset
deflation, we can proceed to, in a phased and orderly manner, eliclirgjees ofFederal
Income Tax.Yes, you read that correctly. It logically follows théttenthe primary purpose of
income taxes is to make paymentsnividuals and the DUESupersedes current payment
programsthere is simply to much economic upside to be captureddigoving both the
filing/compliance burden plus income taxes themsel\snetization of government spending
has been taboo &ras pastseeFriedrichHayek) but that was beforeechnologyand the
associated deflatiowas substantial enough th@grmanentexponentiallyrising easingwas
nealed just to offset it Like so many worthwhile ideas, it was simply ahead of its time.

This transitional processhould be gradual enoughdeamlesslyet the ATOM advance to a
sufficient size and thus take aboli0 years.As described earlier, the biggest problem with the
tax code is not just the tax progressivity, but also the multiple categories that income has been
divided into, known as o6characteroé for tax

At this point, we should pause to catch our bredthis solution may seem very sanguine, but
the individual components of it appear to be drifting in this direction alreRdieasings1.1
Trillion/year and rising in an economy of $T8llion may seem like a bibo much butthat is
where the trend ofummuative QEagainst the deflationary force of texiiogy has already

brought us As explained bfere, this 86 and risingof GDP in newly generatedoney
distributedin a method that generates a tornadv/Mf, will still result in inflation of just 2

3%MNear within NGDP of 6/% a year. lindeed is the minimum needed just to halt
technological deation, especially since central bamoney flows across borders quite
seamlessly BEventually, world central banks will have ¢oordinate with each other to
synchronize totainonetary generatioio world GDP Note that the phasmut of income taxes

will also generate a wave of otiene deflationthat has to be offsetUntil the MIT BPP annual
inflation measuremergierces 3% inflation and threatens to dance with 4%, there is absolutely
no reason to fear inflation or worry about the amount of monetary easing being excEgsive
thatrateofi nf I ati on mer el y means wil hea few gererttagey e ar 0 s
points laver, perhaps just 1% instead ©16-24% but still an increaseThe precise number de
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not need to be vergccuratdor any one yearfor as the selfeinforcing mechanism builds,
continual adjustment to economic feedbatders us to the corrazimbers over time.

Critics may point out that this is just anoth
On the contary, the DUES greatly transcerittat, since those other ideas invotlangerously

high taxation,whereas the DUES is simultaneous with a removal of income tax. Furthermore,

the DUES is not an aid program, but rather a purewuimthrough the selfeinforcing feedback

loop, without which the payout is not possible in the first place. The fadhth&UES adjusts

for inflation and rises exponentially are added elements of difference.

Finally, we can note that the upside of this approach goes well beyond just statistics and fiscal
calculations.To truly grasp how many problems are addressetisvept awayby the DUE Sof
central banknoney and corresponding tax phasg, we have to delvdeeply into thentricate
psychdogy of hardship.

The O6Peace of THeé aurdedof hDman suifies) is dery:norinear. Deprivation

of the most basic necessities is a cause of misery and distraction, and as we saw earlier, only in
the last few decades have a significant percentage of humanifteeleout ofserious worries

about this.Yet even in 2016at least 2 billion peopleoridwide do not have the very basic
necessities, and while thagigregatewuumber continues to drofhe progresseemainsvery

uneven.

At the other extreme, if a veryealthy person sees their wealth double, or conversely fall by

half, very little about their living standard will change. When leftists see thisctmjudethat

weal th should be redistributed, sindagedthe des
with no real pain to the wealthyesulting in less net hardship overalls mentioned earlier,

despite the initial appeal of this mensech redistribution almost never works as interatedi

ends up shrinking the total economic.pfny real attempt to tax theealthy instead taxes the
uppermiddleclassthat cannot accessophisticated tasavoidance structuresThis taxatiorthus

has a negative multiplier effect on productiwiithout collecting much incremental tax revenue.

Another aspect of the poverty discussion is the failure to fully understand the differences, as well
as similarities, between the peawuntry-poor, and rickcountrypoor. Thisleads to onasize

fits-all approachethat do not help eithegroup The forner suffer from malnutrition, while the

latter are more likely to suffer from obesityhe poor in wealthgountries have access to
amenitieghat even the rich in poor countries do not, such as reliable electricity, paved roads, and
emergency response gees. Yet even those who point out the benefits available to the poor of
developed countries fail to recognize the true burden on the human candikisns @ angst

common to poecountry:poor, richcountrypoor, and even many people who are not poor at all

We know ofthis ashopelessness.

Hopelessnessvi t h one 6 s |,infapsychologicalsensssa ptaeasf pusgatory
where someone truly believestk is nothing to look forward to, nothing that can uplift their
current condition, or nothing that can alleviate their despiis. a terrible scourgen the soul,
and is often theeason for depression and suic{densider that a country as prosperous as the
US nonethelesstill has over 32,000 suicides per yemnumberwhich has failedo shrink from



https://en.wikipedia.org/wiki/Suicide_in_the_United_States




