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This book intends to shake the very foundation of the slet
momentum monoculture that seems happily mired in decadibs
simplistic models that not only fail to treat momentum as the multi
faceted problem it is, but also fail to consider fundamental dig
processing methods (older than Modern Portfolio Theory) tl
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probability of making a better investment choice. The good new
two-fold: (1)TKS 06221 Q& LINAYOALX Sa |-
manner most ordinary investors will easily grasp, and\Bjle it is
truly complicated under the hood (like my car), software tools mi
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To all frustrated investors:
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The Point

Ailnsanity is doing the same |
over and expecting a differ

T Unknown Butcrazytrue

eeting

‘™M
Retireme xpe:xstions
It's the Only Point! ‘\“/’ \ |
AR

Status Qua Disappointing

If the future is anything like the pa3tdecadesModern Portfolio Theor§®s
(MPT6)s fdi ver si foy wand rdeibsaal papnocient agali
the upside nor materially protecting the downskletiring earlyand well has
become just anitner shattered fantasy for most.his book will change that!

Still, itds i mpor twasd gantteaprfoevard midh2 t
when Harry Markowitz eal i zed that stocks anal
an analysis of the impact of risk on pricing. Establishing the connection
between risk and return in a static (barydhold) portfolio was a profound
improvement and revolutiorezl portfolio management practices.

However, MPTwas developed long before computers were available for
generating daily market statistics. ThdPT was inherently limited to long
term statistical analysis of portfolios and market datahWa daily analysis
capability, there could be no trend/momentwanalysis. MPT models were
limited to static buyandhold diversification Design of a welbiversified
portfolio requiresdetermining longerm correlations between its constituent
assets, then allocatiameighting them in a manner that minimizes standard
deviationof the portfolio.This hindsightdesign practices sewninto the very
fabric of MPT and makests portfolios blatant examples of curve fitting®

How has that worked out? The market cra§t20082009 was particularly
dreadful. Asset classeboserbecause they were poorly correlgtaiihned and

iX



crashed together, resultingin M@ f ai |l ure to provi de
protection. Regardless of the root cao$¢he crash, the minimum takeaway
should be having an expectation that MPT will perform similarly in the future.
Fiduciary prudence does not includgandingpatfor anotherroll of the dice.

You Can Change the Game

To achieve a different result requires a different approach. Academics,
institutions, and individuals have long studied the market in hopes of finding
an active management approach superior to-amaghold diversification

Among them, price momentuhas long been show#*to be the best predictor

of future returns in both academicdaimdustry studies. Even Nobehureate
Eugene Famahe developerof Efficient Market Hypothesi¢dEMH) (random

walk priceg, has confirmetithatfireturns associated wité momentumare
pervasiveéandardit he pr emi er O0mh aikadbso vaen csndaslpyi

Knowing that nithemed® $ ag o Ihiditimussaiso bes n 6
extracted. Fortunately, algorithms from the crdsiplinary field of
electronic signal processirfthink Internet and cell phones) have also evolved
and can be employed to extract trend signals from noisy markebdatjarove

the probability of making an excellent investment decidigrowning only the

trend leaderand avoiding the trend laggards one can simultaneoustyprove

returns and reduce riskNew tools change old rules. Although it seems
contrary to the welknown MPTt enet t hat fAone muant o0ed
itdéds made possible because iiwesowno |
havea momentuntradingmethodthat incorporates a stream of new data.

And Put Safety First

In Behavioral EconomigsKahnemanand Tversk@ s Prospect Theory
showed that investment risk &outthe probability of actually losing money
(not about standardeviatior) and thatthe feeling oflosing a dollar is much
stronger than that afarninga dollar. This should be a wakeup call to get our
priorities straight. When risk reduction becomes the forethought in design, it
quickly becomes obvious thdgisk is not a onedimensional problem cured

by asingle dose of diversificatianRisk has many faces, each requiring its
own remedy, many of which actually boost return through loss avoidance

The Point Isé

Although MPThas been a disappointmentu can change the garmie new

tools change old rulesWe 6 | | s how vy ouCohqoenvtheeSavery i
Faces of Risky o u d o n &hD far #hig ahy naore than you needneto

use a smartphoneSkim the highlights in the technical sections if y:

' i ke, then pu smdskiphhead iiPara3softhe bank @’I 0



Introduction
iNecessity is the mother of
T Unknown
One timeproven stereotype of engineers is that twvdl likely first break off

the knob before reading the instruction manual for a new piece of equipment.
But the problem doesnét stop there.

knob before proceeding. |1tods vaboatt 1t h
that. I|toés precisely what sApaaboidd t h
and finally, this book.

Since failure drives necessity, and necessity drives innovation, one might ask:

i Wh a't is ®the tbet famlbere that cause
financial sufficiency during retiremegeéars is one of the most important things

to get right in 1ife, there were no

high school orin either of the two universities | attended. Planning 40 years
into the future appar ent tosupporsafainily a s
on an entry | evel adanvestngorourdées while | ef t
attending theschool of Hard KnocksAnd, that leads me to the backstagy.

In 1980, the small electroptics company | worked for had no 4Qdllan and

its profit-sharing plan, although interesting sounding, had no profish&oe
during my first3 years of employment. In fact, because many felt it was
counterproductive as a company benefit for either attracting or holding
employees, some young, rogue, unnarsedineerwho was newly being
included in middle managemeréd a @ampaign to terminate the plan. In
hindsight it is likely that insufficient patience resulted in cutting off potential
upside even though there never was a financial downside.

| eventually started my personal investment effort$983 when | received a
bonus check for $3,900. While it was burning a hole in my pocket, | resolved
that it was high time that | start investiimgsomething but what? The business
section of the newspaper seemed superficial, andoofse there was no
Internet. So, off | went to the Seattle Public Library to research the problem and
hopefully ensure a wise decision.

After reviewing numerous newsletters and piles of highly detailed Value Line
stock analysis reports, | concluded that field of postilities must firstbe
narronedi and tome, thatme a n t I had to decide wh



next big thing. o | guickly (naively
already having had their great runs, thus leaving little chance for continued
outperformance. However, emerging biotedmpanies we kicking butt and

clearly hadonly scratched the surface. | quickly identified the three best
performing/trending companies over the prior year: Amdgeenentechand
Monoclonal Antibodieglater merged intQuidel), andopened a Merrill Lynch
account | stood proud of my astute investment process and decision.

| soon found myself obsessed with tracking them at least a few times a week.
After about6 months they seemed to be doing reasonablyiwsio were up

a bit and the third was sinking a bit. Then one Sunday | tomks$s country

flight to Atlanta for a bainess conference aedo u | chetldtheir prices until

late Wednesday. | was flabbergasted to find Monoclonal Antibddiégallen

from $24.00 per share to a paltry $2.40 per share in the spa&cdags. A
primary patent b Monoclonal Antibodies had apparently been successfully
invalidated by an adversarial heawgight drug company, which in turn
crushed the companyds valuation. I
first investment course in thi&chool of Hard Knock 0

Somethinghadtochangé coul dndt thenswsforkuchevems ni t
coming out of left field while holding a futime professional job. Furthermore,

t he meani ngockaisld fAbsd cngrhee c | ear and ne
seemed obvious that mutual funds were the answer. Not only do they inherently
eliminate singlestock risk through broad diversificatidout they are managed

by full-time professionals whoan look out forand handle such problems.
Hencdorth, it would be professionally managed mutual funds for me!

£ -l
OUR EXCLL /IIl-l\Al\ M 638 FUNDS

/‘_J.-/ il

MU'I'UAI.

I't wasnot l ong before

Money Magazine listing of mutual funds and
selecting a pair of the better performing funds seem
the obvious, smart, and responsible thing to d

Cof

Certainly the mutual fund managers who provec
their skills over the prior year or so were the guys t
bet on for the comig year ... a skilled craftsman is
just not going to lose his skills, tools, and supply ¢
good information very quickly. | selected the two bes
looking ones and split the value of the remainin
biotechstocks between them. | could now adehtly

go on with life knowing | had nailed my retiremesaivingsresponsibility. Like
clockwork, | added another $2,000 to my IR&ery January and checked

THIS YEAR’S BEST INVESTMENT!

® Smart ways to buy shares

® Pick top growth funds

® Find high-paying income funds
® Manage your portfolio like a pro
Plus: A savvy shopper’s guide v
to the top 10 fund companies 4

Money Magazindor the best two Merrill Lynch mutual funds and split the
account funds between them. What could go wrong?



Introduction

| vividly remember retrieving the annual report for my Merrill Lynch account
from the mailbox in January of 1991. As | opened it on my way back to the
house | was thinking,fi H m,roontributing $2,000/year for years would be
$14,000 investedand the account balance in the report says | have only
$13,900. 0 Me an vhhdidbubled overthe sag & gerioBonlo
have been bettesff to put the money under my mattres¥hat was my second
lesson from the School of Hard Knockgain, | had to change the game.

| read no shortage of newsletters. Each
great reasons why they were right, but th BT R LT

certainlywas no consensus. | dutifully watch @' j ‘]
the CNBC talking heads. They managed hi
have eight simultaneous different opinions. W ? E
fact, it is their job to present all the possibiliti J E e B a-alka
and alternatives. There rarely is consen: gV gznstlem!vﬂmfs'sl';k:u!r:;r;!:;:t;gbe |
which mens these guys are all just a S( [ErEprEEErErETE.

opera. Butl admit that | enjoy watching ther
anyway.

It eventually occurred to me that my coff | wisus i assmars
mug really was right.A | f the [#1 3 L &
economists were laid end to end, they wouj [ e raor
point I n a lltlitookdme ryears tc|
realize that this is a fundamental truth ab|
market equilibrium. If there were not an eql.
number of buyers and sellers pointing oppo | ‘
directions, the market would quickly adjust
make it true.

| listened carefully to my finandiaadvisor, » Masts
who hypnotically repeatedi Di ver s e
Rebalanceé Di versi fy aTow
me , t hat sounds | ik
everything | could achieve precisely avere
performance? Average? Was that my §c
Would that make my mother proud?

With no apparent value in newsletters and talking heads, as a good engineer, |
wonderedii What about the data? Does rece
prices? In other words, fADo price tr
and do a few experiments | could answer this question.



In 1992 | bumped into one Of t skl miimmkdientpiibiiimpiimliiient
FastTrackads in the Wall Stre
Journal and subscribed. | use(EITRIIETIY

ontrafun

to export3 years of data for 1 e
Fidelity mutual funds to thi ?ff.":f;‘.ﬁ:"""
Quattro Spreadsheerom the it el
good old DOS days. | set ug

few equations and multiphic 12

coefficients to_ calculate month 1992 Experiment
trend correlations and used thr § H¥ Do Market Data Trends Exist?

to select the best fund to own 1
the next month. The years 19
1990, and 1991 were quifi &
different from one another, so [ #
there was any set of coefficier §
that produced good returmser § se Meidt Pereemt _ mmizs
all three years it would seem §; ¥

be reasonable confirmation tr [ gk

trends exist in market data.

It was not difficult to find a set of coefficients for weighting recent past data

t hat produced trend signal s xgenmedi ct
produced impressive returiisabout 40% for all three years 1989, 1990, and
1991. | was pumped! It was clear thistndsdo exist in market dataA trend

is the measured byproduct of the momengomething ha$ i.e., trends are
caused by momentum. By its very definitidirend means that some property
measured in the recent past will continue (at least to a degree) into the near
future. Since future price movement is what we all want to know, extracting its
trend fom noisy market dataecomes a top priority.

This was the defining moment in my life regarding how investment decisions
should be made. Still, | knew this spreadsivess too cumbersome for daily

use and could never betrally practicalsolution. Furthermore, | knew there
were many other popular indicator algorithms that | would haegatuateand
hundreds of other mutual funds thaalsomu s t consi dédife. B u
without a project? As an electronics engineer with a strong eleptrcal
signatprocessingpackground, the task of extracting trend signals from noisy
market datan factsounded like fun. Applyigp my engineering skills to solve

my investment problem? What could be more fun than that?



Introduction

| t 6 sthasfiatidthmamerever yt hing | ooks | i ke a
signal processingngineer everything looks like a signéb-noise ratio®
problem. 0 Whet her or not the tool i s

obvious by the outcome. The importance of sigoaioise ratio to
performance is well illustrated in my tihS. Patents identified below, both of
which are about signal detion in the presence of noise. The first of them
relates to an optical industrial sensor about the size of a farsmeri nde x f
that must reliably detect weakly reflected signals to ensure automated factory
machines operate without ergay and night. The second rekstte a somewhat
larger optical sensor for detecting vehicles in the blind spot of a driver that must
automatically adapt its sensitivity for sensing consistency in the extreme
conditions of detecting black vehicles at nightl white vehicles in full sun.

I US Patent No. 5,243,181 (1993):Noiseinsensitive, photoelectric
transceiver including a digital stability indicator.

I US PatentNo. 6,201,236 (2001)Detection system with improved noise
tolerance.

The charts below from the second patent are included simply to illustrate that a
sensing systembs false alarm rmat e (
size, noise size, threshold, and bandwidltth a tthé point?If you want to
improve the probability of making a good investment decision the game is
entirely about improving the signatio-noiseratio. Period. Full stop.

U.S. Patent Mar. 13,2001 Sheet 2 of 10 US 6,201,236 B1
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The stateof-the-art technology for signal detection comes from the field of
electronicsignal processing not finance. | find it incredible that virtually all
authors of freshly published academic papers and investment books remain



mired in using the Xhonthsimple moving averagé&MA) “2filter, or a minor
derivative thereof, as the definitive method for measuring momenton
surprisingl ystontiseratic®dei ;1 @Aasisgnalot abl y
publicatons. More on this later.

In late 1993 the spreadshestperiments evolved into the development of a
desktop application called ProfiTakevritten in Visual Basic for DOS 1.0 for

a modern 640 x 480 screen. Initially, it could only accommodate two funds in
a strategy. It compared the performance of one againstitbeand ownedhe

one with the current bes’ e mE
performance. A variety of [ profiTaker :;,1;;:,”
perfamance indicators were [§ {RI 1920,
tested, most of which failed tc fﬂl%: S
impress. Oscillatorssuch as [ A iﬁ;‘g;m
the RSIand MACD were [
particularly disappointing. By
definition, oscillators cannot ha
hold ontoanything that does|
not continue to accelerate ¥

value and an eventual tradel ;
a lower performing fund that"
currentlyhasa bit of acceleration. It also quickly became clear that a choice
betweerntwo funds was not sufficient. There will be periods of time when they
both perform poorly. Eventually, capability for handliagthird fund was
squeezed in (the blue fund). Although performance improved, three funds still
seemed inadequate to reliably puod a smooth ride. That said, by late 1995,
despitethe long list of incomplete improvements, | believed it was already
better than other investment methods available to me and started managing my
IRA accounts exclusively with ProfiTaker

My third lesson from the School of Hard Knodbsgan in the spring of 2000
while onabusiness trip to Calgary, Albertmr morethan a week, and where

my dial-up modem was not functional. Upon my retutrwas aghast at the
sharp drop in the market and edthe system indicated | should have traded
out of my tech funds days earlier. | chose not to lock in my losssslliyg,

and believd it was likely just another sharp correction on a path still highe

Of course, it was not. A few weeks later, my data supplier announced that there
soonwould be a change to the way their downloaded data would be accessed,
which requiredusing a DLL (dynamically linked library of subroutines).
Unfortunately, Visual Basifor DOS 1.0 was primitive enough that it was not



Introduction

compatible with DLL technology. Without data, ProfiTalseron went blind,

and | rode the market down tiee bottomwith tech funds, losing nearly 75%
from the top, anevasin complete dbelief that this was happening. At the time

| was quite busy with my engineering consulting business and believed there
was no value imewriting everything for the Windows platform until the market
startedo recoverIn 2003 | found all | had to do waseate a small application

in Visual Basic for Windows that could read the data with the DLL, and then
write it back out tadhe hard drive in the old format that ProfiTaker could read.
Had | done that earlier, ProfiTaker would have directed me to various
healthcare or financial mutual funds that weideways,or lost very little
during that periodand my IRAwould have been twice its size. That completed
my fourth lesson from the School of Hard Knocks

By late 2005 the design layout for a madvancedWindows version of
ProfiTakerwas complete, and by 20@Avas reasonably functional. Strategies
could evaluate up to a dozen stocks or funds, measure numerous risk and
performance stagtics, manage portfolios, generate reports, and provide much
better algorithmic experimentation flexibility. During this period, experiments
showed that including a money market fund as one of the 12 candidate funds
was unimportanturing the 2002001 market crashecause other sectdrsld

up fairly well even as technology crashed badly. Furthermore, the inclusion of
the money market fund among the 12 candidate funds duringpatketscame

with the price of having aslightly lower return.Thus, when the 2068009
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market crash struck and took down everything except for money market funds,

| again watched in disbelief as the market managed to cut my accounts in half
in yeta different way. TIs particularly memorable lesson from the School of
Hard Knockswas responsible for the development of StormGuartharket
direction indicator designed to operate independently fromdha at e gy ¢
momentumalgorithm.

The School of Hard Knocksventuallyteaches everyorthat risk has many
faces and is not a onedimensional problem cum@ by a single dose of
diversification The lessons learned have loemce beenintegrated with
mathematics from the crosisciplinary field of electronic signal processing
and have quite meaningfully improved investment algorithm performance.

The traimatic toll taken by the 2068009 market crasbn friends and family
made it clear that sharing the meaningful improvements with others was the
right thing to do. Thus, SumGrowth StrategieEC, of Seattle was formed in
February 2009 with partners Jim Gamagtteef technology officer) and Mimi
Berger (administrative manager) to develop an online delivered service for
making this higkhperformance investment software available to all. The online
platform went live in late 2010 as SectorSuréeeatedor individual investors.

In 2014, Bryan Sullivanan independent financial advisor and founder of
Vellum Financial, teamed up with Scott and Jim to form AlphaD&bidtegies,

LLC to specifically serve the needs of financial advisors inammar more
suitable to the nature of their business. In 2017, AlphaDroid Strategies was
merged into SumGrowth Strategiebere both SectorSurfand AlphaDroid
operate harmoniously as fdifent classes of the same online servicéhis full
disclosure or blatant commercialism? You decide. | caly tell you that
without the software developed for these companies, this book could not exist.

d ALPHADROID SectorSurfer
X Change the Game Change the Game
www.AlphaDroidcom www.SectorSurfecom

The primary objective of this book is to enable individuals (directly, or through
advisors) to step beyond opartfalidswithi o n a
toolsspecifically designed to Conquer the Seven Faces of Risk. The Strategies
and Portfolios described and charted herein can easily be reglmad traded

by anyone with an AlphaDroidr SectorSurfeaccount


http://www.alphadroid.com/
http://www.sectorsurfer.com/

Part 1.
Investment Risk Management

"The greatest obstacle tiscovering the shape of the earth,
the continentsand the oceans was not ignorance
but the illusion of knowledge."

T Daniel Boorstin

No one agues thatompound annual growth raf€AGR) is not the besir the
official measure of return. However, the best and official measure of risk is
anothermatterand appears to strongly depend on personal experience. Our
SectorSurferand AlphaDroid strategy multicharts display at least seve
measures of risk to try to satisfy everyone. For example, stock traders,
particularly retired ones, generally focus on max drawdown. Managing
drawdownover a series of trades is a critical practice that allows a trader to
Astay i n the y aaxaravwdowd nditherirtdicateshow dften
nor how long the drawdown pain lasts. In contrast, mutual fund and ETF
companies typically specifyperformance as a comparisdo a specift
benchmarkon t he fir st pageowadditional siatistics,t s
such as the standard deviatiand Sharpe ratjovhen drilling down further.
Institutional fund managers have long adopted K& the optimum way to
manage portfolios, making other risk measurements subordiod®P T 6 s
choice. And, closer to homemost people rarely pay attention to market
gyrations, but many worry incessantly about whether their investments will do
well enoughto allow retirement

To successfully conquer risk, its multiple faces must be acknowledged and
acted uponWhile a single measure of risk magimplify choices, it cloaks

ri skos root causes, gi ving thhad i | |
rebalanc® i gou @ekd



Chapter 1:
Risk Management Problem Overview

ARi sk comes from not Knowi

T Warren Buffett

E Identifying the Seven Faces of Risk

ng w

The root causes of investment risk are mangs are their measures and

remedi es. Here wedl | introduce
investment riskas they relate to the experience of investing dtirement

1.Single Stock Risk: Individual stocks are ENRON
particularly susceptible to dropping like a ro
on reports of bad earnings, corruptig
infringement, politics, liability, or regulatory
problems Enronis the postechild for a darling
stock with a great story headed for the moon. But, when bad news stri
rug is pulled out from under your feet faster than youscanyikefl o

2. Market Volatility : National and world newsMarket
can seriously shake the market fdew daysin |Volatility
response tamanmade and natural disasters,
politics, war and otherevents Perhaps more
important than the actual volatility the risk of
selling ta quickly during apull-backonl 'y t o fi nd yol

3.Bear Market Crash: The last two bear marke/Bear Market
crashes each took back about 60% from |Cragh
average retirememtccount, forcing many out o
retirement and back to work. There are alway
few demographic and economic forces at piay
that could tip the economy into anothailspin Yet most investors hay
done nothing to prevent riding to the bottom of the nexarket crash

10
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Chapter 1 Risk Management Problem Overview

4.Loss of Momentum Sectors, countries, stockiMomentum
bonds and commodities all exhibit loss dLoss
momentumfor periods of timesometimes long
periods of time. Bwandhold portfolios with a
diversified set of funds will inherently be subjes:
to the poor performance periods of all funds held by the Portfolio.

5. Backtesing Deception: Backtestegherformance Hmdsnght Is zo/zo\
estimates are critically flawed by hindsigbiais || ¢
that inherently tunes pops and tunesut drops. |-
For example, when traveling across town frq .
PointA to PointB, some routes may hawi=---
unexpected congestion. In hindsight, the fastest route is always obvio
question is whether the driver cpredict ordetect congestion before be
mired in it and divert to another route. Backtesting investment strateg
lead to misrepresenting their ability to navigate markets in real time.

6. Strategy Hired/Fired Late: Momentum valug [mvalue underperforms s&ps00
and other strategies aré&nown to occasionally mgﬁlnujiﬁ%ﬁu

underperform th&&P 500market indexor other | **[x ¥y & 11

benchmark Although these strategiegpically | . | VY
outperformbuy-andhold over the long run, many o s4 s& 02 o6 10 14 17
investorsgrow weary of underperformance after justfew poor quarterl

repors, andas aresult oftenfire both their strategy and their advisor.

7. Savings Will Not Be Enough The largest
risk, by far, isthat our retiremengavingswill
be insufficient to either retire early or wel!
The options then become (a) continue worki!
until you have saved enough, or (b) live in | "~
shack eating only budget beans. The med :}71 F
savings for &0-yearold couple is a paltry o -
$7,200. Even if theyid step up their game and save anothem(.%per yet
for the next 15 years (and 5% net investment return over infjatie
retirementsavingsaccount at age 65 would still only be $145)000

This is the elephanin the roomé Change the Game

11



E The Retirement SavingsShortfall Crisis
The retiremensavingsshortfallis the elephant in th@omand is a true crisis.
It is both a personal crisis for tivdividual and a social crisis for the country.

The World Economic Femo s 7 @itd papef! iwe 6 | | LitHew t o
Can We Affad I1t?0 estimates that the U.S. retiremeatvingsshortfallis about

$28 trillion, and further cautions that it is continuing to grow at a rate of $3
trillion per year and is likely to reach $137
trillion by 2050 unless policies change. Tk
annual growth is equivalent to five times tt
annual U.S. defendmidgetand is more than ——
hal f of Bl ackRocko B areonn o rges
manager) assets under managerp@uaiv),

which totaled $5 trillion in 2016.

2015 gap ($ trillions)

The global retiremensavingsgap in 2015
was estimated to be about &rillion. This -
represents about 1.5 times the annual G N =
of the countries studied. The gap
projected to grow by 5% each year to abg ¢ inda dean Us o Tou
Size of retirement savings gap.

$400 trillion in 2050, a figure more than fivi <uce: world economic forum, 2015
times the size of the global economy.

BORN IN LIFE EXPECTANCY

2007 103

The gap is largely driven by tweffects

caused by an aging world population. Firs Ik 100
life expectancy has increased by abdut B o7
year every5 years since 1950. People al il 04

living longer during their retirementears,  EE 91
thus radically shifting the balance betwe¢ R, 88

the taxpayes and retirees. The number ¢ Y 85
Americans ages 65 and older is projected ., ... . 100yeariie.com
more than double from 46 million today to
over 98 million by 2060. Seconthere are feweyoung workers available to
support the geriatric boom. Today there are about 8 workerstee, but by
2050 it is expected to be only about 4 workers per retiree. Mangy that
Social Securitywill collapse like a pyramid schem&hen the shrinking
contributor class can no longer support theagng entitlement class.

Furthermore, we may be on the precipice of receiving a stream-ekiéading
benefits courtesy of the recently decoded human genome and advances being
made in biotechnologyyour retirementfunds may have to last longer than

you thought, and Social Security i kel y wondét be t.here

12



Chapter 1 Risk Management Problem Overview

E Can Someone Please Help Me Invest?

Although most investors have either limited or no access téegsional

i nvest ment advice, according to The
report! iThe State of American Retireméd 7 % of adul ts pr
care because they have zero retirem(—: z :
savings Approximately 7% of adults are DIY DIY or Advisor Advice
(do it yourself) investors and believe the
understand investing well enough to ma
their own investment decisions. My person
observation is that members of this group al 454,
believe they can do much better than t
tradtional MPT pabulum portfolios that an
advisor would likely put them in.
Approximately 25% use an advisagither
exclusively or in conjunction with some DIY-
The group with less than $50Kk in their retiremssingsaccounts is typically
comprised of beginning investaaad needs help getting started more than any
other group. Limited access to professional investment advice has the following
causes:

Internet Self-Help? People in this group, byeflult, are not DIY investors.
When looking at online investment materials, the new vocabulary and math
associated with indicators and charésisetheir eyes to glaze over and return

to the priorities of chasing their kids and their careers. They justwaa i g o d
financeo t o doerbdditfortheemm what t o

Investment Advisor Help? Investment advisordypically have account
thresholdsof $50K to $100Kfor personalized servicavhich automatically

~

excludesthose needing help the mogto u 6 ryeur covirh

Comparny ManagementHelp? Dondét count on it. Cor
worked hard to protect management from investment liability suits. Lips are
zippedi mumés the word. Offering perdysona

with the SEC(Securities and Exchange Commissionp u 6 r e on your

Plan Custodian Help?ERISA (Employee Retirement Income Security Act of
1974) provides for stiff penalties designed to prevent 40dlde) custodians
from recommending funds with commi s:
best interest. One bad consequence isytdila ¢ o mp -ofeappeoachn d s
providing fund selection guidance to employeés u 6 r e ondn your o

13



Automation: No Help Needed
Modern Portfolio Theor§} is a

Estimated Assets for Target-Date Funds and for Firm

simple thing in the scheme o 2015 Tot) honsts —
t h I n g S . S 0 ! I f Fund Company Tagi:lllljlftz ';'I::.:::I A?s:gr;:g t 0
0l D
beat the market and would b
- - Vanguard 289161 28034374 78
happy with what MPT provides| iy imesmens 1817785 12538120 145
thenfit a-dagge t f u n dhe |7RowsPrice 1324281 46695656 204
- JPMorgan 5743 2697510 139
perfect solution. They — Were s BT 1173504 30
introduced in the mid990s by |Prrincipal Funds 256138 1123340 28
: : TIAA-CREF 23062 918975 289
many major fl'_md companies. Th John Hancock 154067 1265133 122
fund automaticall rebalances its|welsFargo Funds 151338 1028990 147
assets to mai ntain al |Ocati0n American Century Investments 14,637.7 98,342.1 149

matCh|ng a CIaSS|C g“de paﬂmr a Source: Morningstar, Inc. Data as of 12/31/2015.
specified target retirementdate.

There _,IS only one quesnon t Fidelity Freedom Funds Target-Date Glide Path
answeiand t hat i s|,,

100%

target retiremqg,, ng
the right one is easy becauy ..
targetdate funds incorporate th{ ..
retirement dat €g.. ndos

name (i.e. Fidelityfrreedom 2030| .

a0 45 40 35 30 2 20 15 10§ 4 Bl 10 15 20 25

Fund) Your porthIIO WI” perform YEARS TO RETIREMENT RETIREMENT YEARS
to MPT standards no further B Domestic Equity Funds B Bond Funds
advice require('ﬂ the algorithms Of 1 International Equily Funds Il Short-Term Funds
professional fund managers are

already in full control. Robo Advisor Assets Under Management (AUM)

Numerous RoboAdvisors have BT B B

emerged sincBettermend s d

in 2010 A stated objective of vewa | S8 [ S sme
Robo Advisors is the automatiol T 5 1 °
of both investment advice an( S

portfolio management fon #3 A5 5 o5 P e
retirementportfolios. The procesg™*“™"

starts with a set of automate e @ 25 24 21 17
guestions to identify your risk

tolerance and life situation. A, #5 18 15 @ 12 oge

Personal Capital

suitable MPT style portfolio is
automatically crafted based on th IEIEATE
answers provided. The good news for those previously unable to access credible
investment advice is that now there are professional algorithmswiiat
examine their personal situation and recommend how to invest. Also, the good

By Alessandra Malito and Ellie Zhu
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Chapter 1 Risk Management Problem Overview

news for those paying a 2% AUBRtvisor wrap fee and getting nothing more
than a classic MPT portfolio is that the new Robo Advisors will do the same
job for typically 0.25% of AUM.

The growth of Robd\dvisor AUM has significantly slowed in the face of stiff
competition emerging from the established industry giants. Schn@lbthers

are demonstrating that industry giants competing in this space have a distinct
pricing advantage over trgtartups When new clients invest, simply directing
themt o the firmés own mutual funds an:i
available to the startups. By charging nothing for their Robo services, industry
giants are brutally undercutting the AUM fettmt startupsdepend on for
survival.

Robo Advisors will also receive pressure from thserviceside | believe
industry analysts are correct when they say 0 s t he-aidee c hn
financial advisors that will eventually win the battle for client&dvisor

firms are rapidlyembracing account automation services, such as the Riskalyze
AutoPilot platform, that dramatically reduce the cost of managing a client
account. Lower account management cestthlehuman advisors to offer their
services to clients with smaller accounis thus further squeezing Robo
Advisors.

Of course, this book is not about automating the investment advice oARPT

the targetdatefunds and Robédvisorsmi r ed i n Cohqueringthé s a
SevenFacesofRisky st epping beyond MPTG6s sin
algorithmic tools that holistically address each of the seven faces of risk to
dramatically improve investment performanc€e.achieve the performance of

the model portfolios in Section 4, you must change the game.

E Why A Holistic Approach to Risk is Needed

Risk is not a onedimensional problem cured by a single dose of
diversification Ri s kéng faces beckon for a holistic approach, which
examines the big picture to identify a sysfemritical risks and determine how

to separately address each of them. Holigglcmanagement avoids-salled

"risk silos," which are risk Bnagement processes whose scope is limited to a
particular aspect of rislauch as limitingthe scopeto diversification.

Consider the examples of farmhkye and farmer Sam:

Farmer Joe has a dozen apple orchards stretched out oveutitg Joe knows
that his orchards each haa@niguecharacter, causing one portion of them to

15



be better in some years, aadlifferent portion of them to be better in other
years. He knows that peelling fruit associated with a particular orchard igou
include the risk that an important customer could someday receive a shipment
of apples from an orchard that had problems. Fortunately, Joe had studied MPT
well as an avid investor and knew he could reduce his risk of losing important
customes by evenly allocatioweighting apples from each orchard into every
shipment. Simply by applying the principle of diversificatidoe would never

have an embarrassingly bad shipment again.

Farmer Samis&6s nei ghbor and also has a d
over thecounty Sam also knows that his orchards each hataracteof their

own and had the same perplexing variable quality problems facing him. Sam
certainly di dnotsbesausethe shigpedithers &boxofilmad o
apples. Joe proudly told Sam what he was doing about it, but Sam was a
production engineer at food processing plant before buying his apple orchards,
and considered the diversificatiptan tobe one of masking the problem, as
opposed to solving the root causkthe problem by determining the root
cause(s) for bad apples and fixing it.

After considerable study, Sam concluded that (1) the small, tough apples from
higher areas were the result of insufficient ground moisture in August, (2) the
oddly colored apples in boundary areas were correlatethtff chemicals in

an adjacent fieldand (3) the oddly shaped apples were found to be caused by
late freezes that harmed the blossoms. Sam dutifully addressed these three root
causes in order to avoid having baublesto begin with. The average quality

of Sambés apples naahamalthge beeamge b
apples. If one bad apple really does spoil the whole bunch, then Joe can expect
to lose a few of his better customers to Sam.

The fundamental difference between their solutions is that Joe employed
Adi | ut i onhe problem tocalower level, whereas Sam employed
il av oi o alimioate the problend

Itdéds worth repeating and emphW@rsle zi n
focusing on a single measure of risk may simplify choices, it cloaks s k 6 s
root causes, giving the illusion of
is all you need.
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Chapter 2:
The History of Risk Management

ifAs finance academics, we ha
nothingme ani ngf ul to say about me

T Dr. C. Thomas Howard, University of Denver

E The Definition of Risk

What really isrisk? Well now, that depends on whgou ask.Thefinancial
in d u s primgnpdefinition is derived frorMPT, where risk is said to ke
unexpected/ariability of returns.Mathematically that means:

MPT Risk = Coefficient of Variation
= (Standard Deviatign/ (Mean Returh

In practice, the industry prefers teport only the standard deviatiowhich
directly represents the size of the bumps on the investment road. Simply stated,
risk is measured as any

Risk as Standard Deviation from Average

deviation from average{ * SEP 500 Year-Gver-Year Returh

The chart (right), plots| ** N LT

the yeafoveryear return | ™[\ [\ A )
for the S&P 500index | . |'7 — \

(colored) over a 2Qear ot 1965 o || ats | 200
period alongside its| = d ‘”'
smoothed 2§ear rolling | ** v

average return in black
During the years forming thédot-com bubblein the late 199Qsthe average
market return was a very exciting 20% to 30%. Conversely, during the 2008
2009 global financial meltdown, the average return shockingly dipped to nearly
-40% per year.

The S&P 500/earoveryear return is colored to represéime relative amount

of deviation from the longerm average return, and according to MBT
representative of risk. Small deviations are shown in green, moderate
deviations in amber, and large deviations, representing the highesarask
shown in red. But , the upper areas
than average returns supposed be a
Good question!This is a prolematic consequence of choosisgndard
deviationas a measure of risWhile using s&andard deviation to represent risk
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may have been a convenient computational aid for theorists without computers
in 1950, using standard deviabn to represent risk fails to consider that big

returns arenoé6t evi l and that it mist
A dictionary definition, on the oth
portfolio value loss due t Rk a3 Loss o Valus

mar ket f a cratherr| « S&P 500 Year-Gver-Year Returh ‘

simple. Risk is about losing| ™ " //\J\'XM IA\; |

money. Our emotions easily .. E AN

betray the truth of itWhen | o \r N § VR
wedbre making |7 TXET T =1

feel eupor i ¢, bul ™ . | {7

losing big money we gef .. . V]

scared senseless.

The Brandes Instituterhite paperi Redef i ni ng Ri sk and
Stock Investment from a value Investing Perspeotstateghere is gproblem,

il f we take the case of r i teeknext daydtr e
is beta, then semviariance, then value at risk, and now smart beta and so on.
For the academic, it appears that the more esoteric the modebrtbeaued

it is regardless of whether or ndbigsefuli n practi ce. 0

Although there are numerous other definitions of investment risk, it seems that
the final say in the matter goes by default to financial regulators who
aggressively audit and judglee investment risk decisions made by financial
professionals and institutions according totheweti di f i ed fisui t
A p r uod efnit dstandardsr However, strikingly absent from the Financial
Industry RegulatoryAuthority (FINRA) Rules, the Employee Retirement
Income Security Act of 1974 (ERISA the Securities and Exchange
Commission (SE¥Investment Advisers Act of 1940, and the Uniform Prudent
Investor Act* (UPIA) is (a) any practical definition of risk or how it is
guantitatively measured (Appendix A); (b) any guidance for determining how
much diversifications required (Appendix B); and (c) amyention of the risk
categories (conservativenoderate and aggressiyefinancial professionals
most commonly discuss and employ.

A review of the rules, regulations, and standards of FINERISA UPIA and
the SECr eveal s they are either silent
illustrated by the words and phrases of documents cataloged in Appendix A.

There are four risk assessméypes found in the documents cataloged in
Appendix A that may be summarized as follows:
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Chapter 2: The History of Risk Management

1 Loss of Value This broad description is referenced in (a) the ERISA
regulations, (b) the UPIA3) diversificationcomments, and (c) the SBEG
form ADV-2 for investment advisors. No quantitative meastipeovided.

9 Standard Deviatior: Although measuring risk as standard deviatioa
well-entrenched academic financial institutfaworiterooted inMPT, the
term is not found in any rule, regulation, or standards materials

1 Downside Deviation This is an emerging academic andustryfavorite
based on the findings &ehavioral Economic$The term is not found in
any rule, regulation, or standards materials, but can be foundSwetieo
Ratia™’ Morningstar'*® Riskalyze'® SectorSurfgrand AlphaDroid?°

1 Insufficient Returns: The UPIA Standard of Café section uniquely
r e qui owrsll inrestmédnt strategy havingk and return objectives
reasonably suiTthad tiwmrudendedsbpf di
investment strategy with sufficient returns to suitably meet retirement
objectives.This formal investment strategy requirement acknowledges
that insufficient returns carry risk

While neither standard deviatioror downside deviatiois anywhere to be
found in the rul es, regul ations, ar
original PrudehManand Suitabilitystandards on which regulations were built
predate the use of standard deviation developed later for. MiRdwise, the
development of downdé deviation naturally followeBehavioralEconomics

Perhaps regulators were not negligent at all in providing no definition or
measure of risk. Perhaps they grappled with the problem and knew risk had too
many faces to put bounds around it, and instead fijaaecial professionals

great leeway to use new tools and find innovative solutions that align with the
life situation of their clientsso long as it meefBINRA 2111.03(c)® whichis
satisfied with any defiedi i hom®esiimasne

Of the four risk assessment types summarized above, the first three are about
the risk associated with loss of value, and the fourth is about the risk associated
with meeting a longerm objective. They are different and could reasonably be
referred to adourney Riskand Destination RiskJourney Risk is about losing
money on your way to the destination (retiremieanhd Destination Risk is
about whether youbol | retireementsavangsy ageddb.l at ¢
Failing to achieve sufficient longerm returns will requireseriouslydelaying

or downsizingyour retirement plars.

19



E The Suitable and Prudent Man

Thei Pr u d e nRu | agimates froma 1830
Massachusetts court rulifigoy U.S. judge Samuel
Putnum requiring trusteg®o observe bw menof
prudence discretion and intelligence manage thei
own affairs, not i n re
regard to probable income and safety of the cafuits
bei nvested. 0 dutyef irfvéstthent
advisers was later more formally established throt
case law interpretations of tlaatifraudprovisionsof
the Investment Advisers Act of 1940 The Prudent
Man Rule was originally interpreted to appl
separately to each investment in a portfolio withc
regard to the <client @s
advent of Modern Portfolio Thedt¢MPT) in 1952,
it evolved into t,he wWilPraldemdgudinvesti
evaluated not in isolation but in ¢t
and haverisk and return objectives reason
Depart ment of Labordés Empl oye974Ret i
(ERISA)?2 29 USC § 11041 F i d uluiiegor yal so i ncorpor a
paragraph Maan) SitParnuddaerndd of Car e, 0 st g
di schar ge withtke catay $kiil, pradenge, addigence under the
circumstances then prevailing that a prudean acting in a like capacity and

pec.t

familiar with such matters would us:¢
plan so as to minimize the risk of large lossadessunder he circumstances
it is clearly phe®rddent lnvestooRule fudherdecame o .

the centerpiece of the Uniform Prudent Investor @fct 994 (UPIA%), which
has now been adopted by every state.

On a parallel path, assessingithe u i t oafan ihvestment was recognized
as the responsibility of brokelealers as early as 1938 in the National
Association of SexuiiRulies ®@®keaFeaeir s oP(
lll, Section 2, it states:
In recommending to a customer the purchase, sale or exchange of
any security, a member shall have reasonable grounds for believing
that the recommendation is suitable for such customen upe
basis of the facts, if any, disclosed by such customer as to his other
security holdings and as to his financial situation and needs.

In his 1965 Duke Journal artic i Pr of essi onal Respons

Dealers: The Suitabilitpboct ri ne, 0 Robert Mundhei
responsibility for making appropriate investment decisions from the customer
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to the brokeidealer because current practices had not been wholly effective in
protecting the investdrincluding protedng him from his own greed. In 1990,
following the consolidation of NASDOnto the Financial Industry Regulatory
Authority (FINRA), the 1938 NASD suitability rules becarrdNRA Rule
231°i Recommendati ons to Customers (S
making a reasonable effort to ascertain the customer's financial status, tax
status, investment objectives, and such other information used in making
recommendations to the customer. 1994 the SECproposed rule
§275.206(4p* entitled ASuitability of Investment Advicé t o f or mal |
ante, declaring it fraudulent or detiep to provide investment advice to a
client without (1) a reasonabl e i nt
experience and objectives; and (2) a reasonable determination that the
investment advice was suitable for the client. Although the proposed rule was
never enacted, the SEC successfully used it to permanently change the
regulatory meaning of suitability. In 2011, t8eEC f or mal | 'y appr
FINRA Rule 211%, fSuitabilityo t o (a) further cl ar
investment profile includes the customer's age, other investnfardacial
situation and needs, tax status, investment objectives, investment experience,
investment time horizon, liquidity needs, risk tolerance, and any other disclosed
information; and (b) codify case law regarding institutional investor exceptions
and the three primary components of suitability: reasonbages, customer
specific, and quantitative.

Suitable vs Prudenti Wh at 6 s t he
On t he surface, *
distinguish between these parall
standards, both of which have
evolved over time to technically
requireanevaluatiorof the portfolio
as a whole in view of the
invest ment 6s ob -

horizon. Logistically, however, Suitable versus Prudent
FINRAG s A Sud t R2ililds iafgplied to broketealers whileERISAD s

i Pr u ManrStandard of Cate a n dJPIA dres applied tanvestment
advisors and uniformly considered the higher fiduciastandard. The
difference is often described as a more thorough application of professional
judgmenwhen evaluating a customer6s i nv
a young man may have sufficient income to suitably afford an expensive sports
car without jeopardizing rent, food, clothing, utilities and other expenses, it may
not be prudento buy one if it conflicts with meeting appropriate retirement
savingsobjectives.Prudence includes eluating the investments of the 22
yearold in view of the needs of his 6gearold future self.

Difference?
- AI:II:A..‘IA. to

me
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http://www.brightlinesolutions.com/files/Plaze/Release%20IA-1406%20Suitability.pdf
https://www.finra.org/sites/default/files/NoticeDocument/p122778.pdf

E Modern Portfolio Theory T 1952

Harry Markowitzintroduced Modern Portfolio Thedty
in his 1952 Journal of Finance papéiPortfolio
Selection," for which he was later awarded a Nobel Pi
in economics. MPT was the first to suggest that an as:
risk and return should not be assessed individually,
rather by how it contributes to overall risk aneturnof a .
portfolio. Investors are assumed to be inhererifi- Harry Markowitz

averse Thus, if offerel two portfolios with the same Nobel Prize, 1990
expected return, investors will naturally prefer the less risky omiskAaverse
investor would only take on additional risk if sufficiently compensated by
higher expected returns. Conversely, an aggressixgstor wanting higher
returns would naturally expect to accept more risk. MPT teaches that an
investor can reduce portfolio risk simply by holding combinations of stocks that
are not wel/l correlated. For erampl
perfectly uncorrelated and had similar volatilitthe portfolio's risk(as
measured by standard deviajiomould be reduced by the square root of the
number of funds in the portfolio.

MPT further teaches that aifficient Frontief™ of optimal portfolios can be
constructed that offers the maximum possible expected return for a given level
of risk. An Efficient Frontier chart (below) created at PortfolioVisualzom

plots the expected return versus standard devidtoneach asset under
consideration (the nine original SPERFs plus VBMFX a bond funil The

Efficient Frontier (Jan 1999 - Jun 2017)
20%
12 61% XLE
10.14% XLU XLE
21.71% XLV XY Ao
15.74% XLY ol 2
39 80% VBMFX A
9.0% Expected return: 7.38% XLV
Standard deviation: 7.96% A XLU
E Sharpe Ratio: 0.927 EWP A
5 EFP, xp X XLK
5 4 A
o XLF
- 60% A
@ Tangency FPortfolio
E VB{‘FX Equally Weighted Portfolio
o
I.ﬁ 60%/40% Stocks/Bonds
3.0% Efficient Frontier Portfolio
0%
www. portfoliovisualizer.com/efficient-frontier
0.0%
0.0% 6.0% 12.0% 18.0% 24 0%
Standard Deviation
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upper left boundary of the region containing the plotted points is a hyperbola
(blue curved line), called tHefficient Frontier Combinations along this upper
edge represent portfolios for which expected return is highest for a given level
of risk. A porfolio lying on theEfficient Frontierrepresents the combination

of candidate fundsffering the best possible expected return for a given level
of risk. The charts below illustrate the Fgkrformance advantage provided by
the Efficient FrontierPortfolio EFP (prior chart) over the Equally Weighted
Portfolio EWP, which holds all the candidate funds in equal proportions.

Start: 12-31-1998 = Portfolio End: 07-21-2017 " Start: 12-31-1998 = Fontlolio End: 07-21-2017
= SLP 50D = - S&P 500

- SPDR Sectors Rlus VBMFX n/ _SPDR Sectors Rlus VBMFX
«— Equally Weighted Portfolio wi Efficient Frontier Portfolio

MPT Tenets

A Market Prices are GaussiarDistributed
It means daily returns arandomwith a probability distribution function
resembling the classic bell curve and tinahds, thereforedo not exist.

A Rational Investors Trade Risk for Return
Under MPT, diversificationis the only isk reduction means available.
Temporal risk avoidands much betterbut not considered by MPT

A Risk is Measured as Standard Deviatiomf Return
Upside devi at i on,stasdarddeviaiomisrapdesentsr i n g
risk in the decision process. Behavioral economics proved that downside
deviationis a better measure because it aligns with human fear of loss.

A Risk is Reducedby Owning Uncorrelated Assets
True, but it is only one way. Risk avoidariseot considered by MPT

A The Efficient Frontier is the Set of Best Portfolios
TheEfficient Frontieris an artifact of unfortunate sethposed
constraints that unfortunately discards time donr&nd informationnot
to mention the fact that by definition they are hindsigirve fitted.

MPT Stumbles in 20082009
One of the most beautiful things about MRTits algorithmic creation of sets
of portfolios that populate thé&fficient Frontier These are truly great
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portfolios, as was earlier demonstratdathwhe SPDRETF and bond portfolio.
However, to achieve similar results in the future requires that its funds continue
(1) to achieve similar return performance, and (2) to enjoy theretiicing
benefits that derive from its negatively alatedand uncorrelated assets.
Unfortunately, that did not play out so well in the market ciEsk0082009

when financial professionals were simultaneousdyonished and crying in
their beer about how every asset clagslieecome so correlated. A 204tBidy

by CRISIL Global Research & Analytitsreported that there had been an
laccent uat eathdng tcaditromaleabsat tlassestia past five years

that also had been accompanied by lower returns. About 65% of their survey
respondents believed the correlatio
availability of alphagener ati ng opportunities. o
illustrates the very different behavior of the 202809 market crash from the
20012002 market crash. While the performance of technology ETF XLK
indicates the 2032002 crash was predominantly a tech crash that followed the
dot-com market bubblethe performance of financial ETF XLF indicates the
20082009 crash was predominantly a financial markets crash in response to
the collapse, or near collapse, of numerous financial institutions that had used
30:1 (or more) leverage to bupollateralized debt obligationéCDO9, a
relatively new security composed of real estate mortgages. Unfortunately, the
policy push for greater home ownership in America led to the development of
both risky interesbnly adjustable rate loans and of the elepment of low
docornedoc @Al i ar | oans. 0 Whaestabeathey areé s
a fine thing. But when th&ederal Reserv®pen Committe€dFED) pushed
interest rates sharply highketween 2004 and 2007, those who had stretched
the truth about their ability to pay started defaulting on their loans. Having used
30:1 leverage to buy CDOs, financial institutions holding them were painfully
reminded how a small 3.3% default rate initl&DO portfolio could wipe out

the entire leveraged investment and put their own solvency into question.

When comparing the reaction of the secthrsng the two market crashes, it is
notable that in the 2082002 crash the best three SPB&tors averaged an
11% loss at the depths of the crash, whereas in-2008 the best three SPDR

2001 - 2002
n=Market Crash

-75%

%2008 - 2009
. Market Crash

SEINDHIFMA 0 N DO2F MA MJJ D 09 F MW

MJJAS A My o N A )
DF e Txu Jxik | BT vy \ SPV \ U vy | SPV
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sectorsaveraged a loss of 36%. THsficient Frortier Portfolio (below, and
previously described) additionally illustrates the difference between the 2001
2002 market crasand the 2002009 pr =

solvency of our financial mstltutlon _SPDR Sectors Rjus VBMFX
that were being called into question Al L IE SRl

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 1

While portfolio managers have been strugglingggep the faith and convince
clients to let bygones be bygones, many researchers and developers have beer
conducting autopsies to try to understand what happamedhow to prevent
portfolios from being similarly decimated again. Perhaps former Secrdtary o
Defense Donald Rumsfédlds noti on of Aunknown unk

There are known knowns. These are things we know that we ki
There are known unknowns. That is to say, there are things that
know we don't know. Bthere are also unknown unknowns.
There are things we don't know we don't know.

Mortgagebackedsecurities have long enjoyed a tremendous safety record.
Thus, bundling millions of mortgages into a single CDO seemed an excellent
way to make these securities available to a larger and more competitive market.
What could go wrong? Welthis: Theydi d n&now t hat thatey ¢
their trusted risk models had just been radically changed by new rules. The new

interesonl y | oans and Aliar | oansd woul
FED rglsed interest ra_tes FRED .~ Interest Rates
too CIUICkly. And, they did. — 3-Month London Interbank Offered Rate (LIBOR)

Rates were raised fron
1% to 5.5% in little more
than 2 vyears, which
seriously put the hurt on
many struggling to make
ends meetlf the rising
rates wer end

. 1998 2000 2002 2004 2006 2008 2010 2012
the short time span tQ ..icesmm s e e
adjust to sharply higher—="==== e
monthly pgments made it difficult for many to find ways to make it work.
Defaulting was often the only solution. As the number of defaults increased,

O B N W & U OO N
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housing prices fell mar kedl vy, | eavi
impossible payments. In sympathy for thoselihg the squeeze, there was no
shortage of articles written extolling the virtues of stopping payments on the
loan and continuing to live in your home until physically evicted, a process that
typically took well over a year. During that timeu could lbeathe easier while
saving up for a move to an apartmen:
mont h, | ast mont h, and security dep
from under the debt. This behavior further exacerbated loan defaults and furthe
threatened the collapse of institutions with highly leverage® portfolios

Correlation, Causation and Random Luck

Numerous articles have bemoaned the breakdown of the historically negative
andrandomcorrelations in the period surrounding the 2@089 market crash
Negative correlations imply a causality tie where two things react in opposition.
Random correlatiommplies a lack of caudity between two things. They are
driven by things that have no connection to one another. However, it would be
a conceptual error to assume that connections cannot change over time. The
correlation between what you and your children eat for dinnfidy high

until they leave home for college and tieeof a common residence is broken.
Arrival and departure times of fishermen on a lake have little correlatiotil
arainstormsuddenly sweeps in, or until the storm breaks and the sun shines.
When a prfect storm arrives, complete with liar loans, opaque CDOs, 30x
leveraging, and interest rategshed too high too quickly, is not the seemingly
correlated response of everything just a symptom of being part of the financial
infrastructure believed to be on the edge of collagsefting on correlations

is problematici their underlying causes caand dochange.

Telling the difference between correlatiand randontuck can be difficult as
illustrated by the chart below from the whimsical website Spurious Correlations
(tylervigen.com). It clearly deonstrates thatorrelation is notcausation

Worldwide non-commercial space launches
correlates with

Sociology doctorates awarded (US)

P
Z 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

E 60 Launches “ N
&%@Bﬁ@ﬁ
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g
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2
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g
&
E
40 Launches.
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(SN) papIeme ssqe10300p ABojoy
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1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
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ltds a big world where literally mi
daily. Finding two that look similar is not that hard. Consider this example for

t he worl doés 4ouditétdbleq, IEtey wede syacarsnizedao spin
their wheels once every minute, how long would it take béfdspins (number

of points on the chart above) on any two tables produced the exact same
sequence of red and black numbers? We#,chance of two tables having a
series ofl3identical red/black selections is 5 one in 8192. But any given

table also has 4,000 other tables to compare against. Thus, approximately once
every2 minutes there will be a table somewhere in the world that has an exact
red/black sequence match for the last 13 spins of my table. Furthermore, each
of the other 4,000 tables also has the same odds of matching one of the other
tables. Thus, at every spitlere will be roughly 2,000 tables that will match

the exact sequence of one of the other roulette tables somewhere in the world.
Finding matched patterns is not a difficult thing in a big world.

The pair of charts below illustrates the rolling caatielnbetweenJ.S. stocks
andTreasuy bondsand the rolling correlation betwe&hS. stocks and gold
The precipitous change in the stoddands correlation around the year 2000
suggests that some importamderying factormay have recently changed.

Rolling 5-yr correlation between US stocks and 5-yr Treasury Monthly Return Correlation: Gold to S&P500, 2Yrs Rolling
050

04

03

0.25 0.2
M 01

0.00 v L

-0.1
-0.2
-0.3

Source: CRSP data. Calculations by Rick Ferri. -04
-0.5
1980 1984 1988 1992 1996 2000 2004 2008 2012 2016

oooooooooooo

Dec-11
Dec-16

o e GG T M 1@ g S @ @ W g
uuuuuuuuuuuu
o 0 6 0 @4 0 @ 6 a4 0 0 0 .a

Historical data shows that when interest rdidisbelow 2%,thencorrelation

with stocks generally flips from positive to negative. This is believed to be
explained by two things: (1) When recession threatens, thegeR&rally takes
stimulative action by buying government boratsauction to pressure arest

rates lower through the distortion of the supgpgmand curve. Forcing bond
prices lower reduces the financing cost of construction projects and other
business investments that serve to stimulate economic grawaiththafs good

for stocks. (2) Whebond returns fall below the average rate of inflagedrout

2%) the FEDis more likely to respond by selling bonds in favor of owning
stocks. When bond returns are reasonably better than inflation, preservation of
wealth is best managed by continuing to hold bonds and keeping a safe distance
from the volatilityof stocks.
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The correlatiorbetween stocks and go&ppears entirely different. Notably
correlations are much stronger, often perfista year or more, are equally
distributed betweepositive and negative, and appear to randomly decide when

to switch from one to the other. Having reliable correlation puts stability in
long-term risk reduction. However, when the market is risigd gold is

falling strongly for more than a year, witbu pull the plug on it? MPBays
negative correlationeduces volatilityy but my wallet says | would be much
happier if | osses in gold werendot er

Hereds the takeaway about these cori

1 We know there is at least one causative thing that can change the correlation
between stocks and bonidandthere may be otheiswe dondét kno

1 We know thatEfficient Frontier portfolios use past data to determine
allocation weighting to achieve the maximum return for a specified
volatility 1 therefore, their definitions likely will vary wildly depending o
the duration and period of time included in Efficient Frontieranalysis

1 Bondscannotbe counted on to either maintaiheir current negative
correlation or return taheir formerpositive correlation at any predictable
future dae, but both scenarios will almost certainly be part of the future.

E Hindsight and the Efficient Frontier

Sports teams, employers, and gamblers all commonly use past performance as
an indicator of futurgerformance, and for good reason. Someone who puts in
the extra effort to go the extra mile is more likely to do so again because it is
part of their character, as opposed to a ranspunt of energy. Rules, beliefs,

and respected traditionsan all create performance correlations. However,
ideas from new thought | eaders can t
explorearoundwor | d t hat was fl at only yes"
billions of cel |l p h o nprubklic phane bogths @re e r ¢
nowhere to be found. Suddenly tHeS.is flush with natural gas and oil when
only yesterday it was believed we we
economic and political disadvantage to many seemimgbavorysuppliers.

The world keeps changing. Can we depend oREfficient Frontieralgorithm

to provide a portfolio design today that is meaningful tomorrow? The
experiment is surprisingly simple to run on PortfolioVisualizem. In this
experiment, the same originaihe SPDRETFs, plus bond fundBMFX, are
entered, but the algorithm is asked to use data only through 2009 to determine
the Efficient Frontieri eightfeweryearsof data. The portfolio on the Efficient
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Efficient Frontier (Jan 1999 - Dec 2009)

16.0%
59.82% XLE
40.18% VBMFX
Expected return: 10.50%

12 0% Standard deviation: 13.49%
Sharpe Ratio: 0.778
EFP, XLB
A

60%/40% Stocks/Bonds
Efficient Frontier Portfolio - 2009
8.0%

XLI
Xy

Tangencyf_l?orlfollo
VBMFX

Expected Return

4.0%

0.0% www.portfoliovisualizer.com/efficient-frontier
3
0.0% 7.5% 15.0% 22.5% 30.0%

Standard Deviation

Frontier thatllocates 40% to VBMFX, now allocates 60% entirely to XBE

quite different result from the portfolio design earlier in this chapter.
Particularly notable is that it has excludedtigipation by all ETFs except
XLE. When the new portfolio is modeled, its charted performance (below) is
easily compared with that of tigficient FrontierPortfolio previously defined

basel on fund history data spanning through to 201¥comparativey poor

risk performanceclearly can be attributed to its lack of diversification
However, its abysmal performance overall can be construed as nothing other

Start: 07-25-2007 End: 07-25-2017 Start: 07-25-2007 End: 07-25-2017.

= Portiolio
— SLP 500

= Pontfolia
—SLP 500

XLU 10%, XLE 12%;
XLY 16%, XLV 22%, VBMFX 40%

2017 Efficient Frontier Portfolio

XLE 60%, VBMFX 40%
2009 Efficient Frontier Portfolio

11 2012 2013 2014
cacr[TAR]I ] Sharpe Ratio

cAGR[3.6% 7] Sharpe Ratio

thanthes cour ge of cdelacdombiasofihinnger ghol i o
this term suggests that knowledge of past performance is likely to adversely
affect the process of selecting portfolio membiess it clearly has here.

These results were so egregiously bad a seespériment is called for.

Fidelity sector funds are used to approximately offer this experiment the same
class of candidate fundss the priorEfficient Frontierexperiment. Fidelity
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funds additionally provide another decade of evaluation data foEffieent
Frontieralgorithm toevaluate The Fidelity fund set was: FSELX (electronics),
FSTCX (telecom), FSPHX (healthcare), FBIQNRiotech), FSESX (energy
services), FSRBX (regional banks), FBMPX (muitédia), FSDAX (defense
& aerospace), FSAVX (automotive), and FBNDX (bdndex). TheEfficient
Frontieralgorithm selecteébur funds for each of the twoortfolios: one with

Start: 12-31-2003 End: 07-26-2017 ‘Start: 12-31-2003 — End: 07-26-2017:

Poutiolio
== 53P 500

== Partfolio
== S%P 500

FSELX 6%, FSDAX 17%, FSPHX 36%, FBNDX 40%
2017 Efficient Frontier Portfolio

y : FSELX 12%, FSRBX 22%, FSPHX 27%, FBNDX 40%
.. 2003 Efficient Frontier Portfolio

2005 20062007 2008 2009 20102011 2012 2013 2014 2015 2016 201 2005 20062007 2008 2003 2010 2011 2012 2013 2014 2015 20i6 20il

cAGR[T3%)] Sharpe Ratio [0.42]7] cAGR[8.3% ] sharpe Ratio [0.59) ]

data through 131/2003, and the other with data through 6/30/2017. The
Efficient Frontierportfolios selected from eaclatasetverethe ones allocating

40% of assets to FBNDX. Although the two portfolios have similar allocations,
the one designed from the 20@atasethad 2% less returin a substantial
fraction of its 9.2% average return. Hindsigigiection biagersists in this
second experiment and remains substarmiaurveyof Web images readily
identifies many otherswidov e i dent i fi ed this short

Whether designed as dfficient Frontierportfolio or designed as a more
thoughtfully diversified portfolio, the process requires determining-teng
correlations betweeits constituent assets, then allocatieeighting them in a
manner that maximally reduces the standard deviatidhe portfolio. This
practice issewninto the very fabric of MPTand interestingly i€learly a
blatant case of curve fitting The process inherently
negative correlations that have little chance of behaving similarly in the future.
Although MPT loyalists are quick tattack alternative investment strategies
(momentumin particular) based on claims of susceptibility to hindsight
selection biasit appearghatthe pot has been calling the ketttgéack!

In view of the aforementioned correlatiossues, perhaps MBTs | ar g e
problem is its inflexibility and inability to adapt to the changing character of
the market, its underlying stocks/funds, and their dynaorielations. Perhaps

Harry Markowitzhad onlyone allve at her coat i n his cl
I have eight. Whatodés that alibftermbout -
Il dm an engineer. I h a v eoataaraingoat & skir p a
jacket, awindbreakey an Aussie wool coat, and a pair of fleece {a@atind
jackets because |I instinctively beld.i
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my purpose or the weather changes, | can adapt by selecting therigderop

coat. Rain or shine, hot or cold, bt
leap to believe that!PT might perform better over time if it was able to adjust
to changing market conditongbut t hat | eads to fAyou

E Behavioral Economicsi The Downside

Daniel Kahnemarand Amos Tverskyare widely credited with launching
behavioral economicwith their 1979 semingbapef: i Pr os pec#&n The
Analysis of Decision under Risk."
Prospect Theory describes how
people choose between alternativ
that involve risk when the statistice
outcomes are known in advanc
Prospect Theory proposes th
people make decisions bas#tthe paniel Kahneman Amos Tversky

potential value of gains and 10SS¢ Nobel Prize, 2002  Stanford University

as opposed to theverall outcome.

It is the relative change from present conditions that matters, not the final state
of affairs. Prospect Theory attempts to model-liéalchoices, rather than
optimal decisionsthus creating a psychologically more accurate description of
the decisiommaking process. The terriprospead refers to a presented
opportunity for which a choice required.

Prospect Theorydemonstrated that when evaluating alternatileeisions
involving risk, losses hurt more than gains feel godBy our very nature, we
work harder at avoiding loss thag
at seizing the opportunity. In the
chart (right) Professor Roberis s
Shiller (Nobel Prize 2013)
illustrates that there is a kink
the utility value function that is
always located exactly where w
are. On the upside, the value ¢
further gains diminishes wit
additional gains. The value o

Prof. Robert Shiller points to the kink that is always exactly where we are.

receiving money to pay rent next
month isquite important. But, the incremental value ote&/ing money for

101 months of rent versus just 100 months of rent is not as valuable as being
abl e to pay mMmMeexdownside siopenisdnuchisteeper tisahe
upsideslope indicating that logg a dollar feels dot more significanto us
thanthe feeling ofgaininga dollar.
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The profound implication of Prospect Theavgs that it formally showed that
measuring risk as the standard deviatiom the expected return (average) was

in error. While an arcane academic argument probably could make a case for
using standard deviation as the measaf risk, investors are humaand their
perception of risk i s taleéoomuchabaatithet y .
wiggly return performance until it breaks into loss territory. That aligns more
with the simple dictionary definitd.i
portfolio value | oss due to maeket
modification to the standard deviation calculation was being made that
accounted for both the depth and the duration of a loss.

Sortino Ratio vs. Sharpe Ratio

One of the primary uses of a rigskeasure is in the riskdjusted return
calculation. Dr. William Shipe of Stanford developed the industry standard
Sharpe ratipdefined as follows:

N1 v b U QY Q08D X006 ¢
d N0 GBITR00 Q60 0f ¢

In the numerator is the average return minus the return of dresknoney
market fund. In the denominator is the standard devidtetmrn wiggliness,
measured as the square root of the mean okduares of the difference
between a measured value and the average value). In response to Prospect
Theory, Dr. Frank Sortind s 1 9 9,4'Perfoanpnea measurement in a
downside riséramework introduced an improvement to the Sharpe Raii
surprisingly) called the Sortino Ratidefined as follows:

YE T Y ,"‘,IP,BD'Q'Y'Q‘Of)I)y'QOO‘I £
€1 OYRE QUb—— ., .
T0¢ 0 ¢ I COMIOQNh o QE ¢

In effect, the only difference is the substitution of the downside devifdion
the standard deviatiorThe downside deviation only measures the standard
deviation of actual losses.

Although it hasbeen over 20 years since the introduction of the SoR&aim

as an improvement over the simplistic and practically flawed Sharpe, Ratio
established giants of the financial industry do commonppntethe Sharpe
Ratio, but rarely report the Sortino Ratio in their Fact Sheets and online pages.
However, the Sortino Ratio and other direct measures of risk using downside
deviationare common in younger companies, such as Mgstar Riskalyze
SectorSurferand AlphaDroid
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E MeasureRisk? Which Part?

Peoplewith different backgrounds and differentlife situationscare about
differentmeasures of risk. Sin@ectorSurfed debut in 2010five additional
views of riskhave added to its charts to satisfy numerous legitimate requests
for alternative views. The primary purpose of this section is to briefly define,
illustrate, and comment on the virtues of each in relation teexheple
fiFearlessSPDR Mano SectorSurfer tsategy charted below. The secondary
purpose is to briefly introduce and describe a few important Sectorauder
AlphaDroidchart details.

Strategy Chart Features:
T A set of up to 12 funds (listed upper left) is evaluated monthly to
determine whiclone,and only one, of them is the trend leaielbe owned.

1 The equity curvehart (upper right) plots the individual fundsgray, the
S&P 500in white, and thestrategyin colors matching the fund owned at
that point in timeThe white sections of the equity curve indicatken the
market diectionindicator, StormGuardnvokes a bear markstrategy

The subtitle line includes information about algorithmic options selected.
9 The statistics section (center left) indicatesdtiategyhad 2.7 trades/yr.

1 The yellow dots on the horizontal axis represent points in time when the
FWPT (ForwardWalk Progressive Tunir)galgorithm was re-tunedin
order to adapt to possible clkenges
BornOn DatgB.O.Date) indicates the first time the algorithm was tuned.

KN SectorSurfer Strategy: Fearless SPDR Man
Made: 07-28-2017  08:32 PM Public Strategy #85.2 Options: FWPT, 5G-Armor / BMS-4
A B REND Start: 12-24-1998 . ==SUalegy

= 5P 500

StateSt ETF SPDR SP MIDCAP 400 | MDY

StateSt ETF SPDR SP Humehllilde1 XHB

StateStETF C. Dlscretnl'ﬂ KLY
State St ETF Health Care Sel Sectx KLV
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Stralegy O [ s&P 500 Sharpe Ratio
Score:| 83.7 | r. Wins:[ 78% | m _ W
Salatv- r. Beats:_63% | o
@ B.0.Date:[12-28.05 sortino Ratio

Risk:[ 51% | E___

[51% | LastEdit:[07-26-17

Trades:[2.7 / yr| Trade:|Automatic | -

--- Statistics: 18.6 Years - Starting: 12-22-1938 - -

5 000w 60% [Return] So ‘Annualized Return Spreadsheet
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H £ 35 NS/ o ! | N Email Chart
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o 4 e' 003 06 09 12 15 3

z | I o v, T Wl walH | 10-Year Chart |
i \ g 8 ol [ | =\ 1]

3 < m—-l 17 + 18.6 Years Max

ol | - o - rawdow
-16% 8% 0% 8% 16% 24% 0% 15% 30% 45% 60% Max|AvgL129% | 3.9% C155% |14% % paew  267%  17.9% Close Chart b
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Risk MeasurementStatistics:

The numbered risk categories below correspond to locations on the chart above.
Additional risk calculation details can be found in our online User Guide page.
Measurements are made over the period specbedethe lower left chart.

(1) Sharpe Ratio: Risk-adjustedreturn as described in the previous section
(2) Satino Ratio: Risk-adjustedeturn as described in the previous section.

(3) Rolling Return: The return chart makes it clear that seitegys average
returns should not be expected every year. In some Strategies, there will be
periods when the reference (usually ®&P 500 will outperform the
strategy Trendfollowing algorithms do very well when trends are long
enough to both confidently confirm and ride. Occasionally the market has
periods where "punctuatelv e nt s" qui ckly change
and performance temporarily digpoints.

(4) Rolling Drawdown: The maximum drawdowrover a 2-year period
plotted at the end date of the ranBelow the chart, the Maximum and
Average rolling drawdown values over the whole periodparged Note:
TheMax Drawdowrvalue does not teyou how long the drawdown lasted.

(5) Chance 0of15% Loss Yr-Over-Yr: In the chart, th&&P 500(white) has
a 30% chance of losing 15% of your money in any given year. This is a
linear calculationi thus it would plot the same point if tr&&P 500had a
60% chance of losing 7.5% wéur money in any given year. Although this
strategydoes experiere shoriterm losses, it alwaysnakes up for them
given a full year to recover

(6) Quarterly Probability Distribution: The relative probability that a
particular return will be achieved during any given quarter. While the
strategyand S&P 500 reference curves are scaled to have equal area
beneath them, it is notable that the S&P 500 is higher on the left half and
lower on the right half of the chart. The act of owning the trend |eaukr
avoiding the laggards increased the probability of higher returns and
decreased the probability of negative returns

(7) Quarter Wins, Beats: Quarterly Wins is the percentage ofnfdnth
periods where thetrategyhad a positive return. Quarterly Beatsthe
percentage of-8nonth periods where thetrategybeats the reference.

(8) Relative Risk (See Chapter 4.) The downside deviatiatio between the
stratega nd t hat of the Ai pdousfoyistani

(9) StormGuard: (See Chapteb.) StormGuard monitors the market trend,
volume and sentiment to determine market safety. It indicates when to
operate atrategy normally or switch to a Bear Marl&tategy.
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Chapter 3:
Detailing the Seven Faces of Risk

AVictorious warriors win first
defeated warriors go to war fir

T General Sun Tzu

General Sun Tzu is telling us that we must study and know our enemy before
engagindhimin battle. In the real world, the enemy is rarely singular in being
orcharacterandd ef eati ng i nvestment risk is
this fundamentally important phrase often in this book

Risk is not a onedimensional problem
cured by a singleloseof diversification

The root causeof investmentrisk are manyi attempting to defeat them all
with the fAsworod iosf adigvoeords iifn dciaohlytoino n
superficially known. To conquer the seven faces of risk requires a detailed
understanding of their causisvhich is the purpose of this chapter.

E Risk #11 Single-Stock Risk

Individual investors are highly attracted to the allure oflstadth a good story

and the knowledge that 20% of stocks handily outperform the market.
Unfortunately, stocks and commaodities are well known to drop likesrock
reports of bad earnings, corruption, management turnover, strong competition,
patent infringment, political policy change, and product liability matters. In
the most infamous cases of fraadalse valuation bubble later popped when

the fraud became apparent. Some of the most memorable examples include
Enron WorldCom Waste ManagemenGlobal Crossingand HealthSouth

Even without fraud, maniaan create valuation bubbles. A good stock story

Mania and Fraud
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i
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initially attracts optimistswho buyin and drive the price up. The marginally
interested investor suddenly becomes interested in the favorable price
movement and buys in as well. Soon even the doubters are concluding that the
story must be réaand decide theynust buy-in to ensure they are not left

behind. Eventually, the upward pressure created by momeimuestors

feeding on their own seftlfilling prophecy starts to wane and is eventually

met by the increasing downwardegsure created by value investsi®rting

the stock more and more heavily as its price rises. When upward momentum is

finally lost, momentum investors lose interest and start to sell in favaihef

more promising opportunitiedNow, both momentum and value investors

pressure the
exits quickly emugh as the

price downward

price rapidly falls

and

ma n

Theseries of six charts (below) illustrates how price trend can turn on a dime.
Unfortunately, it takes a while to know if a sharp drop is just part of the daily
market noiser the start of a swift and relentless change. Even when a selloff
seems to be persisting, denial sets in. Surely in a few more days, everything
will return to normal and it would be foolish to become the willing victim of
whipsaw lossesRight? The only alternative to an immediate exit is to wait out
the storm, to which famed economist John Maynard Keysggets

ifiMar ket s can

remain irrati

onal [

onge

Each ofthe following chartshes a storythat illustraes howthe carpet can be
yanked fom underyour feet before you realize what has happened. Be sure to
note the vertical scalen eacho fully appreciate the losses involved.

AMZN (Amazon): CEO Jeff Bezosas long been at odds with traditional
investors who would like to have regular and respectable earnings on the
bottom line. Bezos, on the othieand, is on a mission to change the world by

empl oying

t he i

nternetoos

paradigm s

cloud computing. Both require massive investments, and Bezos is wdling

AMZN
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Chapter 3:Detailing the Seven Faces of Risk

sacrifice earnings to finance his growth agenda. Thusteaylyareports often
disappoint classic investors with generally poor earnings reports.

AAPL (Apple): When founder and visionary Steve Jabed in late 2011,

many were surprised that the stock did not immediatakga serious hit but

the consensus explanation was that there was no shortage of good things in the
pipeline and his excellent team was still in place executing well. One year later,
investors decidedly took the stock down in fear of explodimgdroid
smatphonesalesles pi t e of Applebs continued

MMacydMacybs stock had the peritsect
depths of about $7 in 2009 throughpeak of $70n 2015 Each quarter since

2010 earnings increasaahtil mid-2015.At the firstreport of lowerquarterly
earningsaandforwardl ooki ng concerns, Maichgigs wa
abandoned as imminent Amazon roadkill.

VOW (Volkswagen): This very sharp price spike is attributedacserious
Aishort sgueezed that occurred when u
enough that short sellers were forced to buy back their sheitégds to satisfy
margin calls from the losses created by the rising price. The exautitgpan
happen when margin accounts apebuse
the price drops, forcing leveraged purchases to be sold to cover the losses.

60.00%

M 50.00%| 400.00%
MACY's VOow

00 Volkswagen

300.00%

30.00%|

20.00% 200.00%

100.00%
0.00%)
-10.00%
——M 0.00%

S&P500

T Jans'is B B © Jana'e Nov 3'08

S&P500

I thought it would be interesting to follow up on some of the biogtabks
that had burned me in my initial experience as an investor in 1983.

QDEL (Quidel): In 1983 Monoclonal Antibodiesemonstrated how a $24 per
share stock can become a $2.40 gf@restock literally overnight, thanks to

the outcome of a patent infringement suit. Monoclonal Antibodies later merged
into Quidel. Biotechnologtartu have long offered great hope and great
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disappointment as many of their quests prow be much more difficult than
expected. Quidel continués tough sailing, often losing or gaining more than
30% in very short order. As | write thisnbtethat QDEL popped by about
40%last weelbutgave back half of it a few days later.

AMGN (Amgen): The 1993 sharp loss for Amgen is breathtaking. In February
of 1994, itéds unlikely that anyone
holding AMGN in hopes of a recovery. | would likely sell AMGN (licking my
wounds) and buy something nice and sedateh as ar6&P 500index fund.
That would seem like a good place to hang out and chill for a while (as AMGN
then adds insult to injury with its recovery). Today, AMGN has grown up and
is comparatively sedate sporting a daily volatitityly about four times that of

the S&P 500market index

150.00%
600.00%]

125.00% AMG N

100.00% Amgen

75.00%

QDEL
Quidel

400.00%,|

50.00% 300.00%

100.00%

W =
| S&P500 oo

Jan 5'04 Jan 3'05 Jan 2'06 ) Jan 107 Jan 6 '92 Jan 4'93 Jan 3 '94 Jan 2 '95

-25.00%|

-50.00%|

Al nvestors are attracted t@ettingt ocC
burned should be occasionally expectédcording to Longboa@s whi t
paperAi Capi t al i s m Ddosgettheipdriodifromol®82806 u d y

1 39% of stocks were unprofitable investments
1 18.5% of stocks lost at least 75% of their value
1 64% of stocks underperformed the Rus360Q

The entire purpose of stock picking is to beat the market average. But, even
before you statiheselection process, odds are stacked 2:1 against you that any
given pick will help you beahe brainless broad index. When you do make a
pick, you better hopéha you were smarter than tteeher guy who thought
sellingwas a better idea. There is no shortage of sophisticated individual and
professional investoren the other side of most tradetio use professional
analysis software, have access to special data feeds, hbweatlaad of
experience, and gladly welcome novices (fresh new meat to carve) into the fray.
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Chapter 3:Detailing the Seven Faces of Risk

E Risk #21 Market Volatility
Even if we were able to eliminathe special

risks associated with individual stocks, th Volatility
market itself is quite volatile. News events & Annual Standard Deviation
really a serieenob, XLF
are randonin size, duration, and arrival time| x5 Pt

i s —

SPDREnergy | |
SPDR Industrial| |
SPDR Real Estate
SPDR Technolog

SPDR Healthcare

The Volatility chart (right) isa13-yearranking sy
of the original SPDRETFs along with a few|
conservativébond funds and mixed allocatio| .y
funds for contrast. XLF rules the volatility oy
roost for a starring role in the near collapse| x.ge
our financial infrastructure in the 20@®09 GLD
market crash On the opposite end of th{
spectrum is Shotterm Treasuries(SHY), SPY
which is similar to a money market rfd. XLV
Aggregate bondqdAGG) are a little more| .
volatile but offer a little more return. Similarly]
the blended stocks/bonds funds FAS#Xd XLP
FASMX offer additional compromises with gasmx
higher risk and return. FASIX
AGG
The Quarterly Volatilityand Quarterly Max| .y
Drawdownchart (below) illustrates just how
significantly market volatilitychanges over
time. Alsq particularly noteworthys the clear correlatiobetween volatility

and drawdown, and the persistence of the events. WithindMPT d o ma i n,
first chart leads to weknown asset allocatiorolutions such as Fidelidys
Asset ManageFunds, but the second chart is truly like a fish out of water for
MPT. Whilethe chartbegs foran adaptiva p pr oach t o ri sk r
constructsrender itobliviousto temporal data

SPDR Utilities

SPDR Consumer Staples

Fidelity|Asset Manager 50%

Fidelity| Asset Manager 20%

SPDR Aggregate Bond

1-3 Year Treasury Bond
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E Risk #31 Bear Market Crash

The last two bear marketashes (of 2001 and 2008) eaeblaimedabout 60%

of the valueof atypicalretirementccount. Many were forced out of retirement
and back to work to make up for theetirement budget shortfathat was
caused by the crash. By the looks of 8&P 500chart (below), the good times
are rolling agairi althoughduring2015and 2016 a few quiciwhipsawloss
opportunities were offered teelpkeep us on our toes

As illustrated by the sampling of g p 500 Index

2400

articles and ads in Appendé, 2000
there has been a continuou s
stream of predictions for an 1200
imminent market crastsince e
July 2013 when the S&P 50C i
made its first new market high 500
since 2007. Reasontypically

sighted include (1) a declining e

labor parteipation ratg (2) a
student loan bubblehat now

exceeds $1.4 trillion(3) federal
debt that is now approaching,
$20 trillion and exceed&DP; |.
and (4) a 35% reduction in =
velocity of M2 money stock
(implying a 35% reduction in |
economic activity See Federal | »
Reservechartsin Appendix D)

92 94 96 a8 00 02 04 06 08 10 12 14 16

S&P500 P/E Ratio (rmm)

1990 1995 2000 2005 2010 2015

Although these recessionary
threats are significant, they ar NYSE Margin Debt as a % of US GDP
longterm ailments thatmight | et

persist indefinitely ~ without [z

220%

triggering a market crastBoth |[;;;; sz
the 2001 and 2008 marke=*

.60%

crashes were related  t(u
1.20%

excessively ovepriced assets.|,

In 2001 it was about theot-com [ wspifos
bubble In 2008 it was about the»-aov-wwm R
collapse in the vake oOf [ e T En T
leveraged assets held by financial institutions, winganttheir stockprices

hadto collapse commensurately. Today, P/E ratios are a bit high but reasonably

stable. The excessively high NYSE Margin D@litove) has again spiked it
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Chapter 3:Detailing the Seven Faces of Risk

had before the two prior marketashesnd thus looks like troubleoking for

a place to happen. An investor with
initial capital to purchase stocks and ETFs from their broker. The portion
borrowed is cald margin debt; theel-fundedportionis called themargin (or
equity) that the investor has in the investment. In a margin account, investors
are generally limited to effectively doubling down on their investments. When
markets are stable or rising, margin debt can be a very good thing. However, a
sufficiently sharp move downward can trigger a cascade of selling when the
| ower pri celsostsriorgdkeear siiocsstaomd may f urt
forcing a partial sale of shares to maintain (by regulation) at least 25% margin
in the account. Forced salj further pressures the price downward and a
cascade of selling continues until value buyers step in to support the price
and/or margin accounts are either wiped odtinded Margin debt is already
waiting to fan the flames of the next market crash.

The DemographicTime Bomb: While the trigger for the next market crash
(and the one after that) could agai |
donot know, 0 we do know abounthefacee p ¢
T the demographic time bomb. Companies grow and prosper wherahey
access a continuing source of new customers. A growing population of young
adults forming new households and raising children has been just the ticket for
the last few decadesBut, the
Aboomease now
retire. Economist Harry Demhias
poundced the table about this
demographicshift in his books
foralong timeJapammay bethe|, 2 W ) e
poster childor this demographic|
shift as it is occurring there muc
ear“er than |n the US Notably ;m’ Annual Population and Labor Force Growth - Japan 3.0%
J apan o6 225Mdek geakéd:~ '
at 39,000 nearly 30 years ago ar ion
hasnot recoWe o
expected recovery may havie
been dashedyla shrinking labor [ -
force and rising number ofsc et S0 T T PR B TP T
I’etil’eeSU.S.maI’ketS COUId reacli-‘”‘ Annual Population and Labor Force Growth - US 2.0%
You can count on the marketpe

similarly if corporate earnings:«
. . o. TAX
crashing again Beprepared — foox -

JAPAN NIKKEI 225 STOCK MARKET INDEX

aaaaa

nnnnn

begin a protracted decline as th
. . . 1.
demographic shift transpireSes
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E Risk #417 Momentum Loss

Momentumcan exist in market datanly if it is driven by a nonrandom
process.While news, weather, sports, and political eveats notoriously
unpredictable, humans trading on these evesltaye in a manner that injects
momentum into the markelt takes time to believe or lose faitm the end,
humans (perhapomputeraided ar e responsi bl e for
the conditions that must be met fomding of its sharessovernmentolicy,
patents, trade dealand leaders all create momenturat least for a while.

A randomworld offers no evolutionary advantage for remembering anything.
Tomorrow is always different. In our real world where properties (such as
danger, taste, texture, smell, and heat) pefisist dayto-d ay, t her ed s
evolutionary survival advantage to recognizing (and even stereotyping) the
character of anything and everything we come across.

The problem is thatinlike the stripes of a tiger, momentus constantly
shifting. Changes in politics, seasons, regulations, and technology create new
winners and losers. The Fact@anking chart (below) illustrates the yearly
relative rank bstock portfolios designed for seven different market factors

Factor Ranking
999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

M Volatility Yield M Quality B Momentum M Value W size [Oworld

TheS&P 500Hurst Exponenfdetailed in Chapter 5) is a measure of the degree
to which the market is trending (has momentum). Its chart (below) illustrates
that momentumrariability in the market is significarBuy-and-hold strategies
areinherently subject to intermittent loss of momentum

Hurst Exponent for S&P500 (DEma smoothing 44d)
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E Risk #51 Backtesting Deception

Backtestingand Monday morning quarterbacking have quite a bit in common.
A Monday morning quarterback is someone who criticizes the actions or
decisions of others after the fact, using hindsight
evaluate what occurred and identify alternativ|
that would have, should have, and could have b
better. Certainly, mistakes are common in a r¢
game. While judgment and technique can alwayg™ s ,
i mproved, one candt e VAG\K t
play would have been better. If the ball was giv4ReE ¥/

atfeinated pride 'S

to theother running back, the defensive line wou ,;:..“:;'.:':".ﬁ. 3;
/4

have reacted differently and may have stopped ,f’t"m

play even sooner. If the pass was thrown to
other receiver, it may have been incomple
fumbled, or the receiver injured.

I f Alt's Five adndyodr
buddies want to meet at that new bar acr
town after wor k, [
congestion will delay that first sip. Th¢
fastest route to the bar can only be knoy
in hindsighti even considering the adver |
of smartphoe optimized routing maps. |
Traffic snarls dynamically appear when |:
fender bender blocks lanes, large numb
of workers synchronously hit the roads f
home, ferry boats unload hundreds
vehicles, road repairs redirect traffic flov
to other streets, or extreme weathe
conditions impact safe vehicle speeds. ]
be clear, smartphoneptimized routing
maps are a dramatic improvement, but t
are limited to reporting current conditions, as opposed to predlctlng conditions
for your estimated mne of arrivalat each point along the wajhe good news

is that the aforementioned conditions typically pefsistuite a while, making
avoidanceof the known problems an improvement in route selection. The bad
news isthat during the trip across towget unknown traffic problems will
form. It is only in hindsight that one can know exactly where, when, and to
what degree traffic problems actually occurieahd only then determine what
would have been the best route to the bar at that time of day. Howewer,

the current optimumroute to estimate travel time &ill problematic because
new problemsan emerge en routé particularly during rush hour.
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Thus, critics obacktestingare right when they level the charge thatktesting
with hindsightmay well tell you the best path you could have traveled, but
without the benefit ohindsight it may not be able to find that optimum path
walking forwardin time. Theré §ttle danger running through rainefield if

the location ofall the minesis already known However, in defense of
backtesting, not every strategy iddied withminefields as illustrated below.
QDELS sumerous sharp reversatsgake it aminefield in comparison to the
S&P 500 Converselythe character oMDY, XLY, XLK, and XLI aremore

like theS&P 500and thusv o ngéneratdalse expectationsom backtesting.

MDY XLY

QDEL

Quidel S&P500

MINEFIELD

-50.00%| -25.00%

Jan 504 " Jan 305 Jan 2'06 Jan 107 Jan 504 Jan 305 Jan 2°06 Jan 1°07

The gold standardfor testing performance of a predictive algorithm is the
forwardwalk methodology where a first backtest of data is used to tune the
parameters of the algorithm for use in a subsequent period iwteereof-
sample daténot in the backtest period) is tested. If performance is maintained,
then tuning discovered a reliable chaeado exploit, as opposed to having
strategically tuned in pops and tuned out drops that have no predictability. In
the Pure Backtestinghart (beloweft), backtestingfound parameter values
that do wellidentifying the best trending fund to own each month. However, in
the ForwareWalk chart (below right)whenbacktesting ends in 20@hd the
forwardwalk methodis used through 2015, the strategy performs poorly. This
is a classic example of backtesting deceptiatwould disappoint anyone




Chapter 3:Detailing the Seven Faces of Risk

E Risk #6171 Strategy Hired/Fired Late

Perhaps the biggest problem with @Bl
do it well are those who don decideg ay
to take an active role in your own retiremplanning and savings, y@ue soon

looking at the detailed performance of the stocks and funds in your portfolio
and startto askquestio®@® e of t he f i r st sgeulefs tiiso nis
am | hanging onto terrible XYZ? Sho
instead?0 Ayou Ve abeswamMe nyour own i1
traderi guided by the seat of your pants and the expert opinions of workmates
and the talking heads on CNBC Fortunately, there is no shortage of great
sounding investment strategies to choose frosach supported by academic
research professional asset managers, and proficient market traders. What
could go wrong? Well, plenty!

There are two noteworthgbservations to be made about the collection-of 2
year rolling return charts (below) for six wélln o wn rdif anvest m
strategies. Factors include value, dividends, quality, international, size, and
growth. Mutual funds and ETFs designed to invest according to the theories
and methods of these factors are offered by all major mutual fund aRd ET
providers. The investment theories behind each of these factors indicating how
and why they should provide a performance advantage aral@eslmented

and heavily studied by both private and academic researchers. Each of the six
factors is represented kg corresponding mutual fund designed to invest
according t o t he factor 6s principl
performance of th8&P 500in white as the simple benchmadkbeat, and the
performance of the faatdund in yellow. The area between the two rolling

Six Factor Funds: 2-Year Rolling Returns

FDVLX: Fidelity Value Fund MADVX: BlackRock Equity Dividend  JENSX: Jensen Quality Growth Fund
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returns is colored green when the rolling return of the fund outperforms the
S&P 500 and colored red when the fund underperforms 3&& 500 The
noteworthy observations for this set of rolling return tharclude:

9 Each of the factofundshas aprolonged period oft years or more that
underperform th&&P 500market indexinvestors often lose patience and
fire strategies thatlag for extended periods in favor of hiring an
alternative strategy that is currently doing betteA financial advisor
involved inselecting the strategy is likely to be at risk of getting firth
the offending strategy.

9 Each chart has apptionately an equal amount of red and green area.
Surprisingly, none of the factofunds either measurably outperformed
or underperformed theS&P 5000ver this multidecade period.This is
particularly surprising considering the positive predsoth value and
dividend strategietypically receive If there was some group of investors
that could do well with these strategies, would it not be the professional
fund managersThere is a disconnect here.

Investors whowould prefer to use rudimentary bapdhold methods find
themselves occasionally in the position of firitlgeir strategy for poor
performance and then hiring keetterperforming strategy as a replacement.
While on thesurface, this seems like the right thing to do, in reality, it heavily
depends on the timing. If you hold steady through years of underperformance
before losing patience and switching to a fund that has outperformed the market
indexover the same period, your tardy timing can result in effectively shooting
yourself in the foot.

Perhaps the best classic example of this problem is illustrated by investment
guru Ken Heebnérs CGM F o c u s ) lbetwaeth 2000G@&IN2ELE. On
December 312009 the Wall Street Journal ranked CGMFXa s t he 0B
Stock Fund of the Decadé having averaged over 18% annual returné.
outpaced its closest rival by more tHz#. However, 6 achieve those natns

you would have had tmvestyour money at the very beginning of the period.
Unfortunately a typical investor puts money in after a fund has had a strong
run and takes money out aftiérhas suffered a terrible loss According to
Morningstar, the averageCGMFX investor actually losii1%annually
through poorentry and exit timing on trades

This story is quite profound. The visceral model of investors chasing returns is
not only instinctual but has been confirmed by acadeesiearcliegarding the
correlationrb et ween fund per f AUMNEfoundehatahere t h
was sufficient information about CGMEXs t o t AAUM ataasicus goists
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Chapter 3:Detailing the Seven Faces of Risk

in time to confirm apreadsheehodel that approximates CGMPUM based

on growth driven by the fundds recer
also be possible to modeist how investors shoot themselves in the foot. The
analysis starts with exaning the performance of CGMFX relative to tB&P
500market indexchart below). During the decade from 2000 to 2010Stie

500was nearly flat, while CGMFX posted more than a 400% return, even after
accounting for its terrible loss in 2008.

CGMFX Relative Fund Value
10
——CGMFX
——SP&500

1 g
2000 2001 4 2005 2006 2007 2008 Mm

The CGMFXrolling 1-yea return chart (below) reveals numerous outstanding
periods of performance, a few moderpégformance years, and a few terrible
years associated with the two market crashes. It is clear why investors would
be attracted to this fund. Having only started the fund in late 1997, it took a
while to build a track record and for investors to stdintanote of it.

CGMFX Rolling 1-Yr Return
125%
100%
75%

50%
25% ‘m }'

0% W y y
152000 2001 2002 ZW 2004 2005 2006 2007 2008 Wmo
= 0

-50%

-75%
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In the charts below, AUMblue) is the result of both cumulative infloireew
investments- orange) and cumulative investment returns achieved on prior
AUM. New inflows are modeled as proportional to cutré&&fUM and
proportional to the recent performance difference between the fund and the
S&P 500market indexThe recent performance difference was calculated from

a weighted average as follows: 10% from the most recent quarter; 55% from
the most recent year; and 35% from the most recent two years. This simple
model does a surprisingly good job of matching théMAreported in news
articles at vari ous Twodkeep the vertical scald e
reasonable, the chart has been broken into two separate periods, each
surrounding one of the recent market crashes.

CGMFX Fund CGMFX Fund

—AUM —AUM
06 —Cum. Inflow & | —— cum. Inflow
= Cum. Retum

= Cum. Retum

0.0 0

2000 2001 2002 2003 2004 2005 2006 2006 2007 2008 009 2010
0.2 2
-4

-0.4

S Billions
S Billions

=1
B

Particularly notable is the sharp risecumulative inflow in 2008. By mid
2008, theS&P 500was alreadys months into decline. But Ken Heebneas

still kicking ass and taking names, continuing to put up 75% gearyear
returns. That would indeed be hard
secret to successaditionally had been placing heavy bets on just a few
companies that met hgiteria and holding them for a relatively short number
of months. In late 2008 that stopped working and CGMiFashed twice as
hard as th&&P 500 teking the massive new inflondown with it.

The cumulative return (blackg simply the sunof dollars earned each day over
the fundbés history. Thus, each dail"
the AUM each day. For example, if the fund has $100 and the monthly return

is 10%, the contribution to cumulativeturns is $10. If another $90 is invested

(a total of $200 AUM) -la%tHenthécentributiant m
is-$20, and the cumulative return-$L0. Even though the percentage gain and
loss were the same, the bet was twice as largegithenbad day, resulting in

a net loss of $10. Thisishow CGMBX pri or cumul ati ve
out and replaced with $3.5B diime net loss to investors in 2009 (red).
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Chapter 3:Detailing the Seven Faces of Risk

I t 6 s n othaeKeroHeebhéys st r at kg oyhe secodd higlod o r
each market crasleach of the charts (below) plot tB&P 500market index

(white) against the nine original SP¥Rctor ETFs. A casual examination of

the chartsseems to provide an explanation for the difference. In both cases,
when there were still opportunities among market sectoes found them.
However, when virtually everythingwentdowntdget r , Kends-t ypi
beta selections produced an unprotected-high ride to the bottom.

2008 - 2009

—v72001 - 2002 :
. Market Crash

nx=Market Crash
-75%

-78%
SO NDOFMAM DHZFMAMJJAS MJ 0 N D 09F M A

M J D
\ -\XLV XLy \ Tspy \ IXCUT [ XLV XY | Py

The same relatively simple spreadshesbtdel was made for Fideliys
Biotechology sector fund @ see ifits well-known wild swings have had a
similar ef fect on cumul ative retur:i
reported AUMwas al so easily matched to th
inflow and its cumulative returns measured in dollars. The high returns of 1999
and 2000 drew considerable attention and attracted intlomtdallooned the

f und®s AU NMverin urdertaiyemre Again, a sharp decline following a
few stellar years was responsible for wiping out all of FB&OX pr i o
cumulative returns and replacing them with $120M oftiade net loss to
investors in 2002 (redBeing late tothe party arrive and late to leavés the

recipe for disasterlnvestors who bought in much earlier and/or sold much
earlier fared considerably better.

FBIOX Rolling 1-Yr Return FBIOX AUM, Cum.Return

175% $600 AUM
150% 4500 Cum. Inflow
125% 5400 —— Cum. Retum
1008 E 5300
75% E $200
50% =

Z 5100
25%

0% 50 r_r w
$1001999 2000 2001 2oowm

2551999 2000 200y \ 2602\ 2003 2004
_50% 5200
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In mid-2015 and early 2016 biotechnologyas again taken to the cleaners
following multiple years of very strong returns. While it is likely the sector was
overbought, a steep selloff was triggerecalsye r i es of h-ar k@0 A
comments made by the leadibgS. Presidential candidates of both political
parties. Again, theumulative returns experienced by real investors over the
prior 27 years were erased in a matter of menttilch, nada, squat, zip!

FBIOX Rolling 1-Yr Retumn FBIOX AUM, Cum.Return

$16,000
100% —AUM

%14, 000 —— Cum. Inflow
—— Cum. Retum

5
5% $12,000

50% 510,000
c
© $8,000
25% =

S $6,000
$4,000

0%
2012
-25%

2013

2014 2015

2,000

$0
-50% 2012 2013 2014 2015 2016 2017

The problem of mistiming purchase and sale of ETFs is pervasive, according
to Elisabeth Kashner, Director of ETEsearch for FactSein an interview

article in the AAllJournalof August 2017. FactSet compared the performance

of dollarweighted returngo time-weighted returngor numerous @sses of

ETFs. Timeweighted returnsre the same as those reported in the market,
where the weighting for daily returns is identical over time. Dallaighted
returns set the relative wdntpAUM ng |
that day. The table (right) illustrates thi
no matter wha't t
strategy is, dollaweighted returns arg

Returns:

Strategy  Dollar-Weighted men |

always less than the timeeighted vs. Time-Weightec
returns. Dividends -0.76%
Vanilla -0.82%
Kashnersaysii n every c|Growth -1.03%
have the dollaweighted returns|value -1.23%
underperforming the timeeighted [F ndamental 1.49%
returns by definition investors ar€y iifactor 282%
buy!n_g high and selling _Iove timing [ 5w Volatility 3.00%
decisions made by investors ar
. Momentum -7.90%
causing them to underperform the very Hioh Beta 13.14%
strategic ETFst hey ar e | J —

Source: FactSet.
Data: 3/31/2012 to 3/31/2017.
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Chapter 3:Detailing the Seven Faces of Risk

E Risk #71 Savings Will Not Be Enough

Retiring early and wellre the primary objectives of retiremeimvesting.
Unfortunately, he Economic Policy | n§fiThe ut e
State of American Retiremeat pai nts a dire picture
savings While the average retirement savings for families 45 to 55 years of age
is $102,000, the median retirement savings is only $7,200. The discrepancy is
because incomand savingsrenot uniformly distributed from top to bottom.
Non-uniformity of income isnothing newi it has been with us since the
beginning of civilizationHowever what is particularlyroublingis the number

of people who will be entirely dependent on social secufitye National
Institute on Retirement Security®013 report® fiThe Réirement Savings
Crisis: Is It Worse Than We Thiffkdeports that the collective retirement
savings gap among working households ag&2%anges from $6.8 to $14
trillion, depending on the financial measure.

A few otherinteresting statistics include:
1 42 million retirees receive Social Securibenefits in 2017

25 million counton Social Securityas their primary source of income.

4 million boomerswill retire each year for the next 18 years

Roughly half of baby boomerwill retire with no savings at all

Baby boomer$iave saved less than half of what they will need to retire.

Not saving enough for retiremerit s A mer i cads t.op fin
74 percent of adults now plan to work past retiremege

Social Securityshortfall projected to be $12.5 trillion by 2091

THE POPULATION IS AGING More Than Half of Americans
19501 19604 2015§ 2035% Will Retire Broke

=A =/ =4 =4 =4 4 =9

ibie  bid RP i
ipie 4

e & 8 @
!1 ? 'M THE NUMBER OF WORKERS _
LIl PER SOCIAL SECURITY m 5%

RETIREE IS FALLING. Idon'thave  <$10k  $10k-$49k $50k-$9%k  $100k- $200k- $300k+

retirement $199 $29%
savings . . i
" Dollar amount represents total amount saved for retirement 0l
';xtheDebt
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Retirement Benchmarks:
Accumulate 8-11 Times Income

- Retire @ Age 67

- 85% Replacement Income

- Savings Target as Multiple of Current Income:
>> Fidelity Investments: 8x
>> Aon Hewitt: 11x

rrrrrrrrrrrrrrrrr
‘ Source: Fidelity (2012) and Aon Hewitt (2012) ) L“ﬂ_ Retirement Security

Financial firms recommend saving about 10 times your final annual income for
a target retiremeratgeof 67. For about 10% of the population who have worked
hard, worked smart, or were lucky AND invested well this will be no problem.
For 90%, some retirement adjustment will be required, sulstieasetirement,
downsizd lifestyle, or better investments.

What 6 s My Edirnating gour retirementudget idairly simplegiven

a few assumptions such as retiring at age 67, living to 100 years, and fully
consuming your nest egg principal in the process. Use the eesabglbw as a
template. Substitute values into the formulas for your savings, estimated
investment returns, rate of inflatipand your social security/pension situation.

Retirement Income Example 1: =
($1,000kNest Egg, Good Market, Coupl? - Live to 100)

$56,000 = (70%)($1,000,000)(8.0% Market Return)
-$17,500 = (70%)($1,000,000)(2.5% Inflation)

$27,500= ($1,000,000)(2.75% Principal Consumption)
$33,600= ($1,400/mo. Social Security)(12mo.)(2 people|
$99,600 = Annual Retirement Income

Retirement Income Example2: &
($250k Nest EggMarginalMarket, Single 67 - Live to 100)

$8,750 = (70%)($250,000)(5.0% Market Return)
-$5,250 = (70%)($250,000)(3.0% Inflation)
$6,875 = ($250,000)(2.75%Rrincipal Consumption)
$16,80= ($1,400/mo. Social Security)(12mo.)(1 person
$27,157= Annual Retirement Income
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Chapter 3:Detailing the Seven Faces of Risk

When Can | Retire? Consider the case of someone 50 years old with $50K
currently saved (about average for that age), contributing aitiosdd
$6K/year to an IRAexpecting $25K/year from Social Secuntyen retired,
assuming 2.5% inflatignand
hoping to live to age 100. The

Retirement Age

chart (right) illustrates the 450K @ 50yrs, Live 100 years, +86k/yr
projected retirememage for 2.5% Inflation, $25K /yr Social Security .
desiring either a $75K/year o| *® 97
$125k/year retirement budget Budget:

Estimated retirement age if *° p— 86
obviously quite strongly tied to $ u $125K/yr 79
investment returns. Simply £ *

putting your retirement savings £

under the mattress (or in cash § 67
guarantees yolu" 60 62

until you drop. Even if the| ® s

market has a good decade ¢ .

two with an average 8% pe ? 24% Return  16% Return 8% Return Mattress

year return means continuing
to work until at least 80 years of age. To retire earlier requires doing something
different. The choices are: start saving a lot more, plan famore serious
retirement downsizingor find a much better way to invest your savings.

Important Observation
There is no connection bety
ordinary measure of investment risk, such as standard devig
A smoother ride is nice, b |

The Future Market Is Uncertain. There is nehortage of doomsday scenarios
we could worry about (such as asteroids, supervolcanoes, plagues, and nukes),
but then all bets would be off

Future Market Scenarios

Short Of that1 Mark TWafm qu, Depends on What Really Will Come Next
AHIi stor Yy diteeH Isunitd ——5&P500 Repeat from 1982

=== Double Repeat From 1997

often rhyme® ma ysufficient

model for testing retiremempians.

The Future Market Scenarios cha
(right) shows two simple variants
worth examining. The orange
dataset repeats the marke
performance from 19B through AGE
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July2017. The bluelatasestarts from 1997 and repeats twice over thg&dr

period. The firstlatasestarts with a long bull run, whereas the secoatset

has a pair of market crashes looming in the near future. Each of those scenarios
is played forward in the charts below starting with a $500,000 account balance.

In the first scenario (market repeats from 1982), returns are strong for an
extended period before calamity strikes. Here, theegitmmended 4% rule
(withdrawing 4% of theoriginal balance annually) appears to be excessively
conservativeThe 8% rule even holds up for the entire 35 years

Retirement Savings Balance
S&P500 Repeats From 1982, 2.8% Inflation Adjusted

$2,500
4% Rule $1,667/mo.
6% Rule  $2,500/mo.
$2,000 8% Rule $3,333/mo.

z
=
[y}
3
é 10% Rule $4,167/mo.
- = 12% Rule $5,000/mo.
o S1.500
(*]
c
]
= 51,000
i
£
'S $500
L)
v

S0

65 70 75 80 85 20 95 100
Age

In the secondcenario, there is a pair of market crashes looming in the near
futurei as there very well malye. In this scenario, only the 4% rule makes it
all the way. Heavy withdrawals during the early market crashes are punishing.

Retirement Savings Balance
$2.500 S&P500 Repeats from 1997, 2.8% Inflation Adjusted
= % Rule  $1,667/mo.
E 5% Rule  $2,500/mo.
2 $2,000 8% Rule  $3,333/mo.
E ——10% Rule $4,167/mo.
o 12% Rule $5,000/mo.
o $1,500
(=]
c
o
2 $1,000
vi
[=T:]
c
s $500
w
S0
65 70 75 80 85 20 95 100
Age
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Part 2:
New Tools Change Old Rules

AThe mehsuntel |l igence is the

T Albert Einstein

AWhen mynformationchanges, | alter my conclusions.
What do you do, si®

i John Maynard Keyrs

Galileo DiscoversReality:

Galileo was the first to point a telescope
skywardand quickly discoveredupiterhad
its own setof moonsand thesun hadspots
that moved.This new toolrevealeda new 5]
realitythat forevechanged our model of the  _—
universeand our place withirt.i

Indiana JonesReducesRisk:

During an escape scenefinRai der s
Lost Ark,0 | ndi asuddenly doond s
himself challenged by an expert Arab §
swordsman eager for battle. Indiana Joneg
changed the gante reducehisrisk of death
by insteaddrawinga gunand shooting him.

Icy Stairs Become Passable: ,
Icy stairstypically become more dangerous
the faster they are traversedan exchange
of risk for return. However, adding steel
grating treads changesetlgame.Address
the root causef the problemi d on 6t
mindlessly held hostage to its demands.
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Chapter 4:
Relative Risk z A Consensus Standard

il f you cainth,oty ane acsaimreot contr

T Lord Kelvin

E A Better Risk Measurement Standard is Needed

Imagine two new cars, a Ford and Chevy, traveling across the country. Each
one has an accurate digital noise recorder. At the end daththe two drivers

email their recorded noise statistics to one another for comparison. The Ford
readings averaged 65dB, and the Che
everyone go out and buy a Fdrdsed orthis evidence? Maybe ndVe don 6t
know if they dove the same route and traveled at the same speed. One may
have traveled on smooth freshly rolled asphalt at 45 mph while the other may
have taken a shortcut on an old washboard gravel road at 35 mph. Risk statistics
comparisons can also have measureroensistency problems.

The Sharpe_ ratiofor the S&P500 Sharpe Ratio Components
S&P 500 index varies Measured fromDate to July 2017
guite widely depending on

thestart and endates over ——std.Dev. $8P500
which it is measured. The =  — ol
crash of 2002009 marks | « ~ i ey
a steep boundary in its “
value becausevolatility

N
S Q8RS

has beesolow during the 1990 1993 1996 1999 2002 2005 zocs‘ 2011 2014 2017
period Since the cras Start Date for Calculation
Measuringhe Sharpe ratio S&P500 Sharpe Ratio

only from 2009 forwardn
time would misrepresent
its longterm character
Even if only the more
stable period of the chart
(prior to 2008 is

considered we get the
green Set Of Values for 1990 1993 1996 1999 2002 2005 2008 2011 2014 2017
CaICUIationgnadethrOUgh Start Date for Calculation

July 2014andthe purple set of valudsr calculationsmade througluly 2017.

WhatSharpe ratio woulgiou like? If the value is 0.40, is that good or bad?

Measured from Date to July 2014 or 2017

——Sharpe Ratio Measured July 2017

=—=Sharpe Ratio Measured July 2014

Sharpe Ratio
oo o i
O T

°
o N

56



Chapter 4: Relative RigkA Consensus Standard

The good news is thatdtSharpe ratican be quickly and accurately measured
with many digits of precision. The bad neigghat the entire measuremest
meaningless without contexust asit is for noiselevel measurements Ford
and Chevy cardMeasurement has no value withdg contextof a reference
value measured under the same circumstances.

As pointed out earlier, strikingly absent from the Financial Industry Regulatory
Authority (FINRA) Rules, the Employee Retirement Inai@ecurity Act of

1974 (ERISA, the Securities and Exchange Commission (SE@estment
Advisers Act of 1940, and the Uniform Prudent Investor (RRIA) is (a) any
practical defiition of risk or how it is quantitatively measured; (b) any
guidance for determining how much diversificatisnrequired; and (c) any
mention of the risk categories (conservativeoderateand aggressiye
financial professionals most commonly discuss and employ. A review of the
rules, regulations, and standards of FINRA, ERISA, UPIA and the SEC reveals
they are either silent or ntdgudosus :
come to defining risk is througheoccasionab s e of t he phrase

Regardind-ord Kelviné earlierquote | wouldadd:ii | f c¢ya o @asurenit,
youc a ndéetf e n There are two reasons why a defensey be required:

1. During a fiduciaryresponsibility audit of client accounts by regulators, if
there is no regulatory definition of risk and the measurements that are made
wander significantly from yeao-year, how can any strategy tlstays
too far from the character of an index fund ever be quantitatively defended?
Why would an advisor invite audit trouble by trying a strategy that has no
guantitative defense? Regulators have provided no quantitative means for
professionals to deferttieir investment advicasbeing eitheisuitableor
prudent Absent an acceptedegulatory measure of risk, there can be no
safe harborduring a fiduciary audit.

2. Whether the investor is sdlirected orrelies on annvestment advisor
there will come a time whemailure of the investorto understand the
character of an investment leads to fear when the market hiccifyhen
recent performance lags a benchmarkthout a satisfactory explanation,
the stratgy, and possiblythe advisor may soorbe fired.

Fortunately, we can look to the traditional rskssificationmodel portfolios
used by respected industry leaders that have long stood the test of time with
regulators. Although some variation between these portfolios exists, together
they form a consensus set of industtsgndard definitions that enahflisk-
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categoy portfolios to be modeled, quantified, and used as reference standards
in assessing the relative ripkrformance of other investment portfolios.

In the remainder of this chaptere will develop consensusased portfolio
definitions for each risk category; establish standardized risk performance
measures for each category; quantitatively assess the relatiperisknance

of a few noteworthyportfolios; and demonstrate the compelling stability,
intuitive understanding, and ease of use of a new risk measurement method we
call Relative Risk

E ConsensufRisk-Category Portfolios

Fortunately, regulators have loagcepted the asset allocatigrortfolio
definitions marketed by members of the financial industry, such as those
illustrated in Appendix E. Together they form a consensus set of industry
standardisk-categoryportfolio definitions that can be modeled, quantified, and
used as reference standairdassessing the performance of other portfolios.

While regulators have set broad fiduciatandards for suitable and prudent
investments, financial institutions have been free to interpret exactly how to
create and offer a range dkk-categoryportfolios, such as conservative
moderateand aggressiveNot surprisingly, the number of risk categories and
asset class allocatioweights varies from one institution to anothess
illustrated by the portfolio definitions of the ten wkilown financial
institutions in Appendix E. However, together they can be used to form a
consensus set of industsyandardrisk-category prtfolios provided that the
following ambiguities are solvedi as suggested therein.

Standardized Risk Category Ambiguities to Resolve:

1. Number of Risk Categories:Industry models typically include thrde-
five risk categoriesThreeis a bittoo granularFve risk categories will be
used: aggressiygrowth, moderateconservativeand stable income.

2. Number of Asset Classes to Usefhe simplest portfolios include only
stocks and bondsThese are often further subdivided. @\ause U.S.
stocks, foreign stocks, bonds, and a money market fund.

3. The Allocation Weights to Use Weights of the four asset classes will
change in equal steps starting with allocations typical of a fixed income
portfolio and moving toward allocations typical of aggressiveortfolio.
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Chapter 4: Relative RigkA Consensus Standard

After a thorough review of the standard models posted online by numerous
financial advisoryfirms, it was not difficult to create thkelow standardized
definition of Industry ConsensusRisk-Category Prtfolios. Regulators have
by default inherently approved these definitions through their dedawigs
acceptance of t hisk-cdteganyportfalibsaAs suchptteirs t r

Industry Consensus Risk Category Portfolios

Based on models posted online by numerous financial advisory firms.

Age Portfolio = Recommended Allocations
75 Stable Income m 50% 20%

55 Moderate

TR T ok 0%

a5 crowth [T TN 20% 5%
Asset Class Example Fund Name
B Domestic Equity VFINX Vanguard S&P 500 Index Fund
M International Equity VTRIX Vanguard International Value Fund
Fixed Income VBMFX Vanguard Total Bond Market Fund

Short-Term Funds  VWSTX Vanguard Short-Term Tax Exempt Fund

definitionsform a regulatory accepted set rigk-category prtfolios that can
be statistically quantified and used to set quantitative reference standards
against which any stock, fund, or portfolio can be measured.

Vanguardmutual funds VFINX VTRIX, VBMFX, and VWSTX (charted

below) were selected as proxies to represent the four asset classes (Domestic
Equity, International Equity, Fixed Inconrend ShoHTerm Funds) because of

their excellent asset class matches, long data history, and broad industry

@ DomesticEquity:  VFINX  Vanguard S&P 500 Index Fund

@ international Equity: VTRIX Vanguard International Value Fund
@ Fixed Income: VBMEX Vanguai

O short-Term Funds: VWSTX Vangua




respectHowever, there are numerous equally suitable virtual clones of these
funds available from other fund companies that will prodsioglar results.
There is little disagreement that the two most important statistical measures of
a fund, strategy, or portfolio are its risk and return performances.

The method of measuring return performance is well agreed upon as CAGR
calculated as:

66°0YD b b

Where:
{1 Pstart = the starting price
f Pena=the ending price
1 years = analysis interval in years

However, while there are many measures of risk, each of them suffers from
one problem or another, such as:

1. Standard Deviation Upside deviation misrepresents risk. Values change
with range and starting date. No reference mékeslues ambiguous.

2. Downside Deviation Values change with range and starting date. No
reference makes its values ambiguous.

3. Sharpe Ratia It incorporates the problems of the standard deviatioa
proportionalto CAGRbh e c au s e i t giskfadjusted @ tnurem.t 0 i

4. Sortino Ratio: It incorporates the problems of the downside deviation
is proportionalto CAGRb ecaus e it giskadjusted a tnurem.t o

5. Ulcer Index: Measures depth and duration of decline from a prior high, but
is permanently unforgiving, unlike the rollimyawdown Its risk scale is
arbitraryand has no reference, thus making its values ambiguous.

Wins or Beats: Does not incorporate size of wins or losses. Ambiguous.
Max Drawdown: Does not account for duration or repetition of loss.

Rolling Drawdown: Similar to downside deviatiodmbiguous.

© © N o

Risk Number: Developed recently by RiskalyzéBased on6-month
downside deviatiowariant. Scaling and end compression forces values to
fit in a range of 1 to 100. Fixing 06/2004 as the start for calculations
stabilizes values relative to one another. Values wander a bit ovevitime
the ratio of goodo bad years. Best by far onigHist! See Appendix F.
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E Relative Riski Stable and Intuitive

Although the RiskalyzdRisk Numberis truly head and shoulders above the
others, it will receive some criticism by the purists agorvestors, bloggers,

and researchers for not truly measuring downside devjagtificially
compressing the scale ends, susceptibility to variation over time, and excluding
data prior to 06/2004 when available. To overcongestortcomings of prior

met hods A Re lwaatsi vdee VReilsokped t o i ncorpo

i Based on a measure of downside deviatonsistent with behavioral
economicgProspect Theody

9 Uses a quarterly interval for risk measurenieahe month is too short for
tactical momentunto have a serious effect, and one year is too long.

I Uses aratio method to stabilize measuremaersss time by removing the
effects of market perturbations common to all (or at least most).

91 Defines 100% Relative Risko be the quarterly downside deviatiofithe
Consensus Risk CategofggressivePortfolio.

1 Accommodats different lengths of data history by computing the
downside deviatiorfor both only over the period when both have data.

Thus, Relative Riskis based on Quarterly Downside Deviati¢@DD), which
is calculatedas the root mean square of negative quarterly returns, sampled

daily over t he Spaificallf:ol i o6s data spat
B D"Qé\"n# pFlT[
L n"'Q oace
a Y& OTXA®iou £
Where:

9 Total Days = the number of market days in the evaluation period.
1 3mo =one-quarterof a year, typically 63 market days.
1 p() =the equity curve; the price on dayi.

Relative Riski s t he ratio of t tb he Comsensus p o r
AggressiveP or t f o | iTbedConseQddDAggressive Portfolio serves as

the reference standard against which all others are compared, and by
definition will alwayshavea Relative Risk of 100%.
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To put the stability of Relative Rigk the test, three distinctly different mutual
funds were selected: (1) fairly conservati@SMX (Fidelity Asset Manager
50%); (2) broad market FCNTX (Fidelity Contra Fund); and (3) specialty sector
FSPHX (Fidelity Healthcare). The relative rigk each is plotted (below) and
demonstratethatthe nethod provides remarkable stability in values so long as
at least one market craahd one growth period are included in the test period.

Stability of Relative Risk Computation
160%
140%
120%

~
[0 =T N
& 100% i =
)
E aox \——
[ 20% e FCNTX: Fidelity Contra Fund
(v]
=== FSPHX: Fidelity Healthcare @I 2008-2009 Crash
20% —— FASMNX: Fidelity Asset Manager 50%
0%
1990 1995 2000 2005 2010 2015

Start Date for Calculation

So long as the period of measurement starts prior to January 2008, the Relative
Risk measure is remarkably stable. The Relative Risk of FCNTX varies
between 98% and 100%, the Relative Risk of FASMMes between 70% and
74%, and the Relative Risk of FSPHX varies between 102% and 113%.
Furthermore, RelativRisk has a strong intuitive meaning:

How smoothly are your assets riding compared to
a classic industrystandardAggressiveportfolio?

See als®ppendk Ffor a detailed comparison between Relative Ris# the

RiskalyzeRisk Numbeifor various asset classes and market secioid for a
projection of their stability into the future.
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Chapter 4: Relative RigkA Consensus Standard

E Measuring the Risk-Category Portfolios

When the five consensussk-categoryportfolios (using the four allocation
weighted asset class funds VFINXTRIX, VBMFX, and VWSTX are
created and plotted together alongside 8&P 500 Index (below), two
interesting alternative Vviews emer g:¢
upper plot begins in 1990.

Over this period the

Aggressiveportfdio nicely

outperformed the others and

produced 58% more total

return than the Fixed

Income portfolio.  But,

changing the starting date to

2000 not only results in a

dead heat irR017 but also

flips the situation by putting

the Fixed Income portfolio

in the lead over lhothers

during this entire 17¥ear

peri od! What 6s one to do?

Even | must admit that the

Fixed Income portfolio

looks pretty good from here!

The comparative27-year performance for the five consensrisk-category
portfolios is plottedbelow. AnnualizedReturnis measured as the CAGRisk
is measured as thguarterly downsidedeviation (QDD). The horizontal axis
has been rescaled froDD unitsto
indicate Relative RiskAs should be
expected,consensus portfoliopt]
through align themselves just
beneathMPT6 sEfficient Frontier
shown as the dotted line stretching
between th@® domestic equity fund
and theO fixed income fund. The
five portfolios lie just beneath the
Efficient Frontierbecause their asset
class allocationsn fact are slightly
suboptimal AggressivePortfolio[5]
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