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CONQUERING  

THE SEVEN FACES OF RISK  
Automated Mome ntum  Strategies that Avoid Bear  

Markets  Empower  Fearless  Retirement Planning  

 

This book intends to shake the very foundation of the sleepy 
momentum monoculture that seems happily mired in decades-old 
simplistic models that not only fail to treat momentum as the multi-
faceted problem it is, but also fail to consider fundamental signal 
processing methods (older than Modern Portfolio Theory) that 
ǊŜŘǳŎŜ ǘƘŜ άǊŀƴŘƻƳ ǿŀƭƪέ ǇŀǊǘ ƻŦ ǘƘŜ ǎƛƎƴŀƭ ŀƴŘ ƛƳǇǊƻǾŜ ǘƘŜ 
probability of making a better investment choice. The good news is 
two-fold: (1) TƘŜ ōƻƻƪΩǎ ǇǊƛƴŎƛǇƭŜǎ ŀƴŘ ƳŜǘƘƻŘǎ ŀǊŜ ŘŜǎŎǊƛōŜŘ ƛƴ ŀ 
manner most ordinary investors will easily grasp, and (2) While it is 
truly complicated under the hood (like my car), software tools make 
ƛǘ Ŝŀǎȅ ǘƻ ŘǊƛǾŜΦ  {ƻΣ ōǳŎƪƭŜ ǳǇΣ ǘǳǊƴ ǘƘŜ ǇŀƎŜΣ ŀƴŘ ƭŜǘΩǎ Ǝƻ ŦƻǊ ŀ ride!  
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The Point  
 

ñInsanity is doing the same thing over and  

over and expecting a different result.ò  

 

ï Unknown Butcrazytrue 

 

 

 
 

Status Quo: Disappointing 

If the future is anything like the past 3 decades, Modern Portfolio Theoryôs8 

(MPTôs) ñdiversify and rebalanceò will disappoint again, neither excelling to 

the upside nor materially protecting the downside. Retiring early and well has 

become just another shattered fantasy for most. This book will change that!   

  

Still, itôs important to remember that MPT was a giant leap forward in 1952 

when Harry Markowitz realized that stocks analysis of the day didnôt include 

an analysis of the impact of risk on pricing. Establishing the connection 

between risk and return in a static (buy-and-hold) portfolio was a profound 

improvement and revolutionized portfolio management practices.   

  

However, MPT was developed long before computers were available for 

generating daily market statistics. Thus, MPT was inherently limited to long-

term statistical analysis of portfolios and market data. With no daily analysis 

capability, there could be no trend/momentum analysis. MPT models were 

limited to static buy-and-hold diversification. Design of a well-diversified 

portfolio requires determining long-term correlations between its constituent 

assets, then allocation-weighting them in a manner that minimizes standard 

deviation of the portfolio. This hindsight design practice is sewn into the very 

fabric of MPT and makes its portfolios blatant examples of curve fitting.t10  

 

How has that worked out? The market crash of 2008-2009 was particularly 

dreadful. Asset classes chosen because they were poorly correlated, aligned and 



 

x 

crashed together, resulting in MPTôs failure to provide meaningful downside 

protection. Regardless of the root cause of the crash, the minimum takeaway 

should be having an expectation that MPT will perform similarly in the future. 

Fiduciary prudence does not include standing pat for another roll 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 buy-and-hold diversification. 

Among them, price momentum has long been shown1,2,4 to be the best predictor 

of future returns in both academic and industry studies. Even Nobel Laureate 

Eugene Fama, the developer of Efficient Market Hypothesis (EMH) (random 

walk prices), has confirmed3 that ñreturns associated with é momentum are 

pervasiveò and are ñthe premier market anomalyò thatôs ñabove suspicion.ò 

 

Knowing that ñthereôs gold in them thar hillsò isnôt sufficient ï it must also be 

extracted. Fortunately, algorithms from the cross-disciplinary field of 

electronic signal processing (think Internet and cell phones) have also evolved 

and can be employed to extract trend signals from noisy market data to improve 

the probability of making an excellent investment decision. By owning only the 

trend leader and avoiding the trend laggards one can simultaneously improve 

returns and reduce risk. New tools change old rules. Although it seems 

contrary to the well-known MPT tenet that ñone must exchange risk for return,ò 

itôs made possible because itôs no longer bound by MPTôs framework ï we now 

have a momentum trading method that incorporates a stream of new data. 

 

And Put Safety First 

In Behavioral Economics, Kahneman and Tverskyôs ñProspect Theoryò9 

showed that investment risk is about the probability of actually losing money 

(not about standard deviation) and that the feeling of losing a dollar is much 

stronger than that of earning a dollar. This should be a wakeup call to get our 

priorities straight. When risk reduction becomes the forethought in design, it 

quickly becomes obvious that: Risk is not a one-dimensional problem cured 

by a single dose of diversification. Risk has many faces, each requiring its 

own remedy, many of which actually boost return through loss avoidance. 

 

The Point Is é  

Although MPT has been a disappointment, you can change the game ï new 

tools change old rules! Weôll show you how easy it is to Conquer the Seven 

Faces of Risk. You donôt need a PhD for this any more than you need one to 

use a smartphone. Skim the highlights in the technical sections if you 

like, then push the ñeasy buttonò and skip ahead to Part 3 of the book.    
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Introduction  
 

ñNecessity is the mother of invention.ò 

 

ï Unknown 

 

 

One time-proven stereotype of engineers is that they will  likely first break off 

the knob before reading the instruction manual for a new piece of equipment. 

But the problem doesnôt stop there. The engineer also feels compelled to fix the 

knob before proceeding. Itôs what they do. To me, thereôs nothing strange about 

that. Itôs precisely what spawned the development of SectorSurfer, AlphaDroid, 

and finally, this book.   

  

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

ñWhat is the root cause of the failure that caused the necessity?ò Although 

financial sufficiency during retirement years is one of the most important things 

to get right in life, there were no ñRetirement Investmentò classes offered in 

high school or in either of the two universities I attended. Planning 40 years 

into the future apparently isnôt as important as getting a job to support a family 

on an entry level salary. Weôre left to figure out investing for ourselves ï while 

attending the School of Hard Knocks. And, that leads me to the backstory é. 

 

In 1980, the small electro-optics company I worked for had no 401k plan and 

its profit-sharing plan, although interesting sounding, had no profits to share 

during my first 3 years of employment. In fact, because many felt it was 

counterproductive as a company benefit for either attracting or holding 

employees, some young, rogue, unnamed engineer who was newly being 

included in middle management, led a campaign 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.    

  

I eventually started my personal investment efforts in 1983 when I received a 

bonus check for $3,900. While it was burning a hole in my pocket, I resolved 

that it was high time that I start investing in something ï but what? The business 

section of the newspaper seemed superficial, and of course, there was no 

Internet. So, off I 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, I concluded that the field of possibilities must first be 

narrowed ï and to me, that meant I had to decide what was going to be ñthe 
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next big thing.ò I quickly (naively) dismissed electronics and computers as 

already having had their great runs, thus leaving little chance for continued 

outperformance. However, emerging biotech companies were kicking butt and 

clearly had only scratched the surface. I quickly identified the three best 

performing/trending companies over the prior year: Amgen, Genentech, and 

Monoclonal Antibodies (later merged into Quidel), and opened a Merrill Lynch 

account. I stood proud of my astute investment process and decision.  

  

I soon found myself obsessed with tracking them at least a few times a week. 

After about 6 months they seemed to be doing reasonably well ï two were up 

a bit and the third was sinking a bit. Then one Sunday I took a cross country 

flight to Atlanta for a business conference and couldnôt check their prices until 

late Wednesday. I was flabbergasted to find Monoclonal Antibodies had fallen 

from $24.00 per share to a paltry $2.40 per share in the space of 2 days.  A 

primary patent of Monoclonal Antibodies had apparently been successfully 

invalidated by an adversarial heavy-weight drug company, which in turn 

crushed the companyôs valuation. I immediately knew I had just completed my 

first investment course in the ñSchool of Hard Knocks.ò  

  

Something had to change ï I couldnôt possibly monitor the news for such events 

coming out of left field while holding a full-time professional job. Furthermore, 

the meaning of ñsingle-stock riskò became clear and needed a solution. It 

seemed obvious that mutual funds were the answer. Not only do they inherently 

eliminate single-stock risk through broad diversification, but they are managed 

by full-time professionals who can look out for and handle such problems. 

Henceforth, it would be professionally managed mutual funds for me!    

 

 It wasnôt long before I found a copy of the annual 

Money Magazine listing of mutual funds and 

selecting a pair of the better performing funds seemed 

the obvious, smart, and responsible thing to do. 

Certainly, the mutual fund managers who proved 

their skills over the prior year or so were the guys to 

bet on for the coming year ... a skilled craftsman is 

just not going to lose his skills, tools, and supply of 

good information very quickly. I selected the two best 

looking ones and split the value of the remaining 

biotech stocks between them. I could now confidently 

go on with life knowing I had nailed my retirement savings responsibility. Like 

clockwork, I added another $2,000 to my IRA every January and checked 

Money Magazine for the best two Merrill Lynch mutual funds and split the 

account funds between them. What could go wrong? 
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I vividly remember retrieving the annual report for my Merrill Lynch account 

from the mailbox in January of 1991. As I opened it on my way back to the 

house, I was thinking, ñHmm, contributing $2,000/year for 7 years would be 

$14,000 invested, and the account balance in the report says I have only 

$13,900.ò Meanwhile, the S&P 500 had doubled over the same period. I would 

have been better off to put the money under my mattress!  That was my second 

lesson from the School of Hard Knocks. Again, I had to change the game. 

 

I read no shortage of newsletters. Each had 

great reasons why they were right, but there 

certainly was no consensus. I dutifully watched 

the CNBC talking heads. They managed to 

have eight simultaneous different opinions. In 

fact, it is their job to present all the possibilities 

and alternatives. There rarely is consensus, 

which means these guys are all just a soap 

opera. But, I admit that I enjoy watching them 

anyway. 

 

 
 

 

It eventually occurred to me that my coffee 

mug really was right. ñIf the nationôs 

economists were laid end to end, they would 

point in all directions.ò  It took me years to 

realize that this is a fundamental truth about 

market equilibrium. If there were not an equal 

number of buyers and sellers pointing opposite 

directions, the market would quickly adjust to 

make it true.  

  

I listened carefully to my financial advisor, 

who hypnotically repeated, ñDiversify and 

Rebalance é Diversify and Rebalance.ò To 

me, that sounds like ñif I own a little bit of 

everything I could achieve precisely average 

performance? Average? Was that my goal?  

Would that make my mother proud? 

    

 

 

With no apparent value in newsletters and talking heads, as a good engineer, I 

wondered, ñWhat about the data? Does recent market data hold clues for future 

prices? In other words, ñDo price trends exist?ò I knew if I could get some data 

and do a few experiments I could answer this question.  
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In 1992 I bumped into one of the 

FastTrack ads in the Wall Street 

Journal and subscribed. I used it 

to export 3 years of data for 11 

Fidelity mutual funds to this 

Quattro Spreadsheet from the 

good old DOS days.  I set up a 

few equations and multiplier 

coefficients to calculate monthly 

trend correlations and used them 

to select the best fund to own for 

the next month. The years 1989, 

1990, and 1991 were quite 

different from one another, so if 

there was any set of coefficients 

that produced good returns over 

all three years it would seem to 

be reasonable confirmation that 

trends exist in market data. 

   
 

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

that produced trend signals predictive of next monthôs return. The experiment 

produced impressive returns ï about 40% for all three years 1989, 1990, and 

1991. I was pumped! It was clear that trends do exist in market data. A trend 

is the measured byproduct of the momentum something has ï i.e., trends are 

caused by momentum. By its very definition, ñtrendò 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 from noisy market data becomes a top priority.   

  

This was the defining moment in my life regarding how investment decisions 

should be made. Still, I knew this spreadsheet was too cumbersome for daily 

use and could never be a truly practical solution. Furthermore, I knew there 

were many other popular indicator algorithms that I would have to evaluate and 

hundreds of other mutual funds that I also must consider. But, whatôs life 

without a project? As an electronics engineer with a strong electro-optical 

signal-processing background, the task of extracting trend signals from noisy 

market data in fact sounded like fun. Applying my engineering skills to solve 

my investment problem? What could be more fun than that?    
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Itôs said that ñto a hammer, everything looks like a nail.ò So, perhaps ñto a 

signal processing engineer, everything looks like a signal-to-noise ratiot3 

problem.ò Whether or not the tool is a match for the problem is eventually made 

obvious by the outcome. The importance of signal-to-noise ratio to 

performance is well illustrated in my two U.S. Patents identified below, both of 

which are about signal detection in the presence of noise. The first of them 

relates to an optical industrial sensor about the size of a farmerôs index finger 

that must reliably detect weakly reflected signals to ensure automated factory 

machines operate without error day and night. The second relates to 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 night and white vehicles in full sun.   

 

¶ US Patent No. 5,243,181 (1993): Noise-insensitive, photoelectric 

transceiver including a digital stability indicator.  

 

¶ US Patent No. 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 systemôs false alarm rate (F.A.R.) is inextricably connected to signal 

size, noise size, threshold, and bandwidth. Whatôs the point? If you want to 

improve the probability of making a good investment decision the game is 

entirely about improving the signal-to-noise ratio. Period. Full stop. 

The state-of-the-art technology for signal detection comes from the field of 

electronic signal processing ï not finance. I find it incredible that virtually all 

authors of freshly published academic papers and investment books remain 
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mired in using the 12-month simple moving average (SMA) t12 filter, or a minor 

derivative thereof, as the definitive method for measuring momentum. Not 

surprisingly, the term ñsignal-to-noise ratiot3ò is also notably absent in these 

publications. More on this later. 

 

In late 1993 the spreadsheet experiments evolved into the development of a 

desktop application called ProfiTaker, written 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 against the other and owned the 

one with the current best 

performance. A variety of 

performance indicators were 

tested, most of which failed to 

impress. Oscillators, such as 

the RSI and MACD, were 

particularly disappointing. By 

definition, oscillators cannot 

hold onto anything that does 

not continue to accelerate. 

Thus, a steady climb higher 

results in a decaying indicator 

value and an eventual trade to 

a lower performing fund that 

currently has a bit of acceleration. It also quickly became clear that a choice 

between two funds was not sufficient. There will be periods of time when they 

both perform poorly. Eventually, capability for handling a third fund was 

squeezed in (the blue fund). Although performance improved, three funds still 

seemed inadequate to reliably produce a smooth ride. That said, by late 1995, 

despite the long list of incomplete improvements, I 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 Knocks began in the spring of 2000 

while on a business trip to Calgary, Alberta, for more than a week, and where 

my dial-up modem was not functional. Upon my return, I was aghast at the 

sharp drop in the market and noted the system indicated I should have traded 

out of my tech funds days earlier. I chose not to lock in my losses by selling, 

and believed it was likely just another sharp correction on a path still higher. 

Of course, it was not. A few weeks later, my data supplier announced that there 

soon would be a change to the way their downloaded data would be accessed, 

which required using a DLL (dynamically linked library of subroutines). 

Unfortunately, Visual Basic for DOS 1.0 was primitive enough that it was not 
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compatible with DLL technology. Without data, ProfiTaker soon went blind, 

and I rode the market down to the bottom with tech funds, losing nearly 75% 

from the top, and was in complete disbelief that this was happening. At the time 

I was quite busy with my engineering consulting business and believed there 

was no value in rewriting everything for the Windows platform until the market 

started to recover. In 2003 I found all I had to do was create a small application 

in Visual Basic for Windows that could read the data with the DLL, and then 

write it back out to the hard drive in the old format that ProfiTaker could read. 

Had I done that earlier, ProfiTaker would have directed me to various 

healthcare or financial mutual funds that went sideways, or lost very little 

during that period, and my IRA would have been twice its size. That completed 

my fourth lesson from the School of Hard Knocks.  

  

By late 2005 the design layout for a more advanced Windows version of 

ProfiTaker was complete, and by 2007 it was reasonably functional. Strategies 

could evaluate up to a dozen stocks or funds, measure numerous risk and 

performance statistics, 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 unimportant during the 2000-2001 market crash because other sectors held 

up fairly well even as technology crashed badly. Furthermore, the inclusion of 

the money market fund among the 12 candidate funds during bull markets came 

with the price of having a slightly lower return. Thus, when the 2008-2009 
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market crash struck and took down everything except for money market funds, 

I again watched in disbelief as the market managed to cut my accounts in half 

in yet a different way. This particularly memorable lesson from the School of 

Hard Knocks was responsible for the development of StormGuard, a market 

direction indicator designed to operate independently from the strategyôs 

momentum algorithm.   

  

The School of Hard Knocks eventually teaches everyone that risk has many 

faces and is not a one-dimensional problem cured by a single dose of 

diversification. The lessons learned have long since been integrated with 

mathematics from the cross-disciplinary field of electronic signal processing 

and have quite meaningfully improved investment algorithm performance.   

  

The traumatic toll taken by the 2008-2009 market crash on friends and family 

made it clear that sharing the meaningful improvements with others was the 

right thing to do. Thus, SumGrowth Strategies, LLC, of Seattle was formed in 

February 2009 with partners Jim Gamache (chief technology officer) and Mimi 

Berger (administrative manager) to develop an online delivered service for 

making this high-performance investment software available to all. The online 

platform went live in late 2010 as SectorSurfer, created for individual investors.   

  

In 2014, Bryan Sullivan, an independent financial advisor and founder of 

Vellum Financial, teamed up with Scott and Jim to form AlphaDroid Strategies, 

LLC to specifically serve the needs of financial advisors in a manner more 

suitable to the nature of their business. In 2017, AlphaDroid Strategies was 

merged into SumGrowth Strategies where both SectorSurfer and AlphaDroid 

operate harmoniously as different classes of the same online service. Is this full 

disclosure or blatant commercialism? You decide. I can only tell you that 

without the software developed for these companies, this book could not exist.  

 

 

 
 

www.AlphaDroid.com                                        www.SectorSurfer.com  

 
The primary objective of this book is to enable individuals (directly, or through 

advisors) to step beyond traditional ñdiversify and rebalanceò portfolios with 

tools specifically designed to Conquer the Seven Faces of Risk. The Strategies 

and Portfolios described and charted herein can easily be replicated and traded 

by anyone with an AlphaDroid or SectorSurfer account.  

http://www.alphadroid.com/
http://www.sectorsurfer.com/
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Part 1:  
Investment Risk Management   

 

"The greatest obstacle to discovering the shape of the earth, 

 the continents, and the oceans was not ignorance 

 but the illusion of knowledge." 

 

ï Daniel Boorstin 
 

 

No one argues that compound annual growth rate (CAGR) is not the best or the 

official measure of return.  However, the best and official measure of risk is 

another matter and appears to strongly depend on personal experience. Our 

SectorSurfer and AlphaDroid strategy multi-charts display at least seven 

measures of risk to try to satisfy everyone. For example, stock traders, 

particularly retired ones, generally focus on max drawdown. Managing 

drawdown over a series of trades is a critical practice that allows a trader to 

ñstay in the game.ò Unfortunately, max drawdown neither indicates how often 

nor how long the drawdown pain lasts. In contrast, mutual fund and ETF 

companies typically specify performance as a comparison to a specific 

benchmark on the first page of a ñfact sheet,ò and show additional statistics, 

such as the standard deviation and Sharpe ratio, when drilling down further. 

Institutional fund managers have long adopted MPT8 as the optimum way to 

manage portfolios, making other risk measurements subordinate to MPTôs 

choice. And, closer to home, most people rarely pay attention to market 

gyrations, but many worry incessantly about whether their investments will do 

well enough to allow retirement. 

 

To successfully conquer risk, its multiple faces must be acknowledged and 

acted upon. While a single measure of risk may simplify choices, it cloaks 

riskôs root causes, giving the illusion of knowledge that ñdiversify and 

rebalanceò is all you need. 
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Chapter 1:   
Risk Management Problem Overview  

 

ñRisk comes from not knowing what you're doing.ò 

 

ï Warren Buffett 

 

 

 

È Identifying the Seven Faces of Risk  
The root causes of investment risk are many ï as are their measures and 

remedies. Here weôll introduce the seven most significant root causes of 

investment risk, as they relate to the experience of investing for retirement. 

 
 

1. Single-Stock Risk:  Individual stocks are 

particularly susceptible to dropping like a rock 

on reports of bad earnings, corruption, 

infringement, politics, liability, or regulatory 

problems. Enron is the poster child for a darling 

stock with a great story headed for the moon. But, when bad news strikes, the 

rug is pulled out from under your feet faster than you can say ñYikes!ò 
 

2. Market Volatility : National and world news 

can seriously shake the market for a few days in 

response to man-made and natural disasters, 

politics, war and other events. Perhaps more 

important than the actual volatility is the risk of 

selling too quickly during a pull-back only to find youôve been whipsawed. 

 

3. Bear Market Crash: The last two bear market 

crashes each took back about 60% from the 

average retirement account, forcing many out of 

retirement and back to work. There are always a 

few demographic and economic forces at play 

that could tip the economy into another tailspin. Yet most investors have 

done nothing to prevent riding to the bottom of the next market crash. 
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4. Loss of Momentum:  Sectors, countries, stocks, 

bonds, and commodities all exhibit loss of 

momentum for periods of time, sometimes long 

periods of time. Buy-and-hold portfolios with a 

diversified set of funds will inherently be subject 

to the poor performance periods of all funds held by the Portfolio. 
    

5. Backtesting Deception:  Backtested performance 

estimates are critically flawed by hindsight bias 

that inherently tunes-in pops and tunes-out drops. 

For example, when traveling across town from 

Point-A to Point-B, some routes may have 

unexpected congestion. In hindsight, the fastest route is always obvious. The 

question is whether the driver can predict or detect congestion before being 

mired in it and divert to another route. Backtesting investment strategies can 

lead to misrepresenting their ability to navigate markets in real time. 
  

6. Strategy Hired/F ired Late:  Momentum, value, 

and other strategies are known to occasionally 

underperform the S&P 500 market index (or other 

benchmark). Although these strategies typically 

outperform buy-and-hold over the long run, many 

investors grow weary of underperformance after just a few poor quarterly 

reports, and as a result, often fire both their strategy and their advisor. 

  

7. 

  

Savings Will Not Be Enough:  The largest 

risk, by far, is that our retirement savings will 

be insufficient to either retire early or well. 

The options then become (a) continue working 

until you have saved enough, or (b) live in a 

shack eating only budget beans. The median 

savings for a 50-year-old couple is a paltry  

$7,200. Even if they did step up their game and save another $5,000 per year 

for the next 15 years (and 5% net investment return over inflation) the 

retirement savings account at age 65 would still only be $145,000! 

 

This is the elephant in the room é Change the Game!   
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È The Retirement Savings Shortfall Crisis 
The retirement savings shortfall is the elephant in the room and is a true crisis. 

It is both a personal crisis for the individual and a social crisis for the country.  

 

The World Economic Forumôs 2017 white paper,31 ñWeôll Live to 100 ï How 

Can We Afford It?ò estimates that the U.S. retirement savings shortfall is 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. The 

annual growth is equivalent to five times the 

annual U.S. defense budget and is more than 

half of BlackRockôs (worldôs largest asset 

manager) assets under management (AUM), 

which totaled $5 trillion in 2016.   

  

The global retirement savings gap in 2015 

was estimated to be about $70 trillion. This 

represents about 1.5 times the annual GDP 

of the countries studied. The gap is 

projected to grow by 5% each year to about 

$400 trillion in 2050, a figure more than five 

times the size of the global economy.  

  

The gap is largely driven by two effects 

caused by an aging world population. First, 

life expectancy has increased by about 1 

year every 5 years since 1950. People are 

living longer during their retirement years, 

thus radically shifting the balance between 

the taxpayers and retirees. The number of 

Americans ages 65 and older is projected to 

more than double from 46 million today to 

over 98 million by 2060. Second, there are fewer young workers available to 

support the geriatric boom. Today there are about 8 workers per retiree, but by 

2050 it is expected to be only about 4 workers per retiree. Many worry that 

Social Security will collapse like a pyramid scheme when the shrinking 

contributor class can no longer support the growing entitlement class.  

  

Furthermore, we may be on the precipice of receiving a stream of life-extending 

benefits courtesy of the recently decoded human genome and advances being 

made in biotechnology. Your retirement funds may have to last longer than 

you thought, and Social Security likely wonôt be there to pick up the slack.    
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È Can Someone Please Help Me Invest?  
Although most investors have either limited or no access to professional 

investment advice, according to The Economic Policy Instituteôs March 2016 

report,11 ñThe State of American Retirement,ò 47% of adults probably donôt 

care because they have zero retirement 

savings. Approximately 7% of adults are DIY 

(do it yourself) investors and believe they 

understand investing well enough to make 

their own investment decisions. My personal 

observation is that members of this group also 

believe they can do much better than the 

traditional MPT pabulum portfolios that an 

advisor would likely put them in. 

Approximately 25% use an advisor, either 

exclusively or in conjunction with some DIY.  

The group with less than $50k in their retirement savings accounts is typically 

comprised of beginning investors and 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, by default, are not DIY investors. 

When looking at online investment materials, the new vocabulary and math 

associated with indicators and charts cause their eyes to glaze over and return 

to the priorities of chasing their kids and their careers. They just want a ñgod of 

financeò to tell them what to do or do it for them. 

 

Investment Advisor Help? Investment advisors typically have account 

thresholds of $50K to $100K for personalized service, which automatically 

excludes those needing help the most. Youôre on your own!  

 

Company Management Help? Donôt count on it. Corporate attorneys have 

worked hard to protect management from investment liability suits. Lips are 

zipped ï mumôs the word. Offering personal advice could put them in jeopardy 

with the SEC (Securities and Exchange Commission). Youôre on your own!  

 

Plan Custodian Help? ERISA (Employee Retirement Income Security Act of 

1974) provides for stiff penalties designed to prevent 401(k) plan custodians 

from recommending funds with commission kickbacks that arenôt in a clientôs 

best interest. One bad consequence is todayôs complete hands-off approach to 

providing fund selection guidance to employees. Youôre on your own!  
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Automation: No Help Needed?  

Modern Portfolio Theoryt8 is a 

simple thing in the scheme of 

things. So, if you arenôt trying to 

beat the market and would be 

happy with what MPT provides, 

then ñtarget-dateò funds are the 

perfect solution. They were 

introduced in the mid-1990s by 

many major fund companies.  The 

fund automatically rebalances its 

assets to maintain allocations 

matching a classic glide path for a 

specified target retirement date. 

There is only one question to 

answer ï and that is ñwhat is your 

target retirement date?ò Selecting 

the right one is easy because 

target-date funds incorporate the 

retirement date right in the fundôs 

name (i.e. Fidelity Freedom 2030 

Fund). Your portfolio will perform 

to MPT standards ï no further 

advice required ï the algorithms of 

professional fund managers are 

already in full control.   

  

Numerous Robo Advisors have 

emerged since Bettermentôs debut 

in 2010. A stated objective of 

Robo Advisors is the automation 

of both investment advice and 

portfolio management for 

retirement portfolios. The process 

starts with a set of automated 

questions to identify your risk 

tolerance and life situation. A 

suitable MPT style portfolio is 

automatically crafted based on the 

answers provided. The good news for those previously unable to access credible 

investment advice is that now there are professional algorithms that will 

examine their personal situation and recommend how to invest. Also, the good 
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news for those paying a 2% AUM advisor 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 Robo Advisor AUM has significantly slowed in the face of stiff 

competition emerging from the established industry giants. Schwab and others 

are demonstrating that industry giants competing in this space have a distinct 

pricing advantage over the startups. When new clients invest, simply directing 

them to the firmôs own mutual funds and ETFs inherently provides revenue not 

available to the startups. By charging nothing for their Robo services, industry 

giants are brutally undercutting the AUM fees that startups depend on for 

survival. 
 

Robo Advisors will also receive pressure from the service side. I believe 

industry analysts are correct when they say itôs the technology-aided 

financial advisors that will eventually win the battle for clients. Advisor 

firms are rapidly embracing account automation services, such as the Riskalyze 

AutoPilot platform, that dramatically reduce the cost of managing a client 

account. Lower account management costs enable human advisors to offer their 

services to clients with smaller accounts ï thus further squeezing Robo 

Advisors. 

 

Of course, this book is not about automating the investment advice of MPT and 

the target-date funds and Robo Advisors mired in it. Itôs about Conquering the 

Seven Faces of Risk by stepping beyond MPTôs simple constructs using modern 

algorithmic tools that holistically address each of the seven faces of risk to 

dramatically improve investment performance. To achieve the performance of 

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

 

È Why A Holistic  Approach to Risk is Needed  
Risk is not a one-dimensional problem cured by a single dose of 

diversification. Riskôs many faces beckon for a holistic approach, which 

examines the big picture to identify a systemôs critical risks and determine how 

to separately address each of them.  Holistic risk management avoids so-called 

"risk silos," which are risk management processes whose scope is limited to a 

particular aspect of risk, such as limiting the scope to diversification.   

  

Consider the examples of farmer Joe and farmer Sam:  

  

Farmer Joe has a dozen apple orchards stretched out over the county. Joe knows 

that his orchards each have a unique character, causing one portion of them to 
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be better in some years, and a different portion of them to be better in other 

years. He knows that pre-selling fruit associated with a particular orchard would 

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 

customers by evenly allocation weighting apples from each orchard into every 

shipment. Simply by applying the principle of diversification, Joe would never 

have an embarrassingly bad shipment again.    

  

Farmer Sam is Joeôs neighbor and also has a dozen apple orchards stretched out 

over the county. Sam also knows that his orchards each have a character of their 

own and had the same perplexing variable quality problems facing him. Sam 

certainly didnôt want to lose customers because he shipped them a box of bad 

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 diversification plan to be one of masking the problem, as 

opposed to solving the root cause of the 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 correlated to run off chemicals in 

an adjacent field, and (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 bad apples to begin with. The average quality 

of Samôs apples naturally became better than the average quality of Joeôs 

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 

ñdilution to reduce the problemò to a lower level, whereas Sam employed 

ñavoidance to eliminate the problem.ò 
 

Itôs worth repeating and emphasizing this point in the closing remarks: While 

focusing on a single measure of risk may simplify choices, it cloaks riskôs 

root causes, giving the illusion of knowledge that ñdiversify and rebalanceò 

is all you need. 
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Chapter 2:   
The History of Risk Management  

 
ñAs finance academics, we have almost  

  nothing meaningful to say about measuring risk.ò 

 

ï Dr. C. Thomas Howard, University of Denver 

 
 

È The Definition of Risk 
What really is risk?  Well now, that depends on whom you ask. The financial 

industryôs primary definition is derived from MPT, where risk is said to be the 

unexpected variability of returns. Mathematically that means: 

  

MPT Risk = Coefficient of Variation 

    = (Standard Deviation) / (Mean Return) 

 

In practice, the industry prefers to report only the standard deviation, which 

directly represents the size of the bumps on the investment road. Simply stated, 

risk is measured as any 

deviation from average. 

The chart (right), plots 

the year-over-year return 

for the S&P 500 index 

(colored) over a 20-year 

period alongside its 

smoothed 20-year rolling 

average return in black. 

During the years forming the dot-com bubble in the late 1990s, the 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 year-over-year return is colored to represent the relative amount 

of deviation from the long-term average return, and according to MPT is 

representative of risk. Small deviations are shown in green, moderate 

deviations in amber, and large deviations, representing the highest risk, are 

shown in red. But, the upper areas in red beg some questions: ñArenôt higher 

than average returns supposed be a good thing? How can this be risky?ò 

Good question! This is a problematic consequence of choosing standard 

deviation as a measure of risk. While using standard deviation to represent risk 
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may have been a convenient computational aid for theorists without computers 

in 1950, using standard deviation to represent risk fails to consider that big 

returns arenôt evil and that it misrepresents risk in the decision process. 
 

A dictionary definition, on the other hand, says: ñRisk is the probability of 

portfolio value loss due to 

market factors.ò Thatôs rather 

simple. Risk is about losing 

money. Our emotions easily 

betray the truth of it. When 

weôre making big money we 

feel euphoric, but if weôre 

losing big money we get 

scared senseless.  

  

The Brandes Institute white paper, ñRedefining Risk and Return in Common 

Stock Investment from a value Investing Perspective,ò states there is a problem, 

ñIf we take the case of risk, for example, one day it is variance, the next day it 

is beta, then semi-variance, then value at risk, and now smart beta and so on. 

For the academic, it appears that the more esoteric the model, the more valued 

it is regardless of whether or not itôs useful in practice.ò   

  

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 judge the investment risk decisions made by financial 

professionals and institutions according to the well-codified ñsuitableò and 

ñprudentò fiduciary standards. However, strikingly absent from the Financial 

Industry Regulatory Authority (FINRA) Rules, the Employee Retirement 

Income Security Act of 1974 (ERISA), the Securities and Exchange 

Commission (SEC) Investment Advisers Act of 1940, and the Uniform Prudent 

Investor Act14 (UPIA) is (a) any practical definition of risk or how it is 

quantitatively measured (Appendix A); (b) any guidance for determining how 

much diversification is required (Appendix B); and (c) any mention of the risk 

categories (conservative, moderate, and aggressive) 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 nebulous about riskôs definition, as 

illustrated by the words and phrases of documents cataloged in Appendix A.     

  

There are four risk assessment types found in the documents cataloged in 

Appendix A that may be summarized as follows: 
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¶ Loss of Value: This broad description is referenced in (a) the ERISA 

regulations, (b) the UPIA (3) diversification comments, and (c) the SECôs 

form ADV-2 for investment advisors. No quantitative measure is provided. 

¶ Standard Deviation:  Although measuring risk as standard deviation is a 

well-entrenched academic financial institution favorite rooted in MPT, the 

term is not found in any rule, regulation, or standards materials. 

¶ Downside Deviation: This is an emerging academic and industry favorite 

based on the findings of Behavioral Economics.9 The term is not found in 

any rule, regulation, or standards materials, but can be found here: Sortino 

Ratio,t17 Morningstar, t18 Riskalyze,t19 SectorSurfer, and AlphaDroid.t20  

¶ Insufficient Returns: The UPIA Standard of Care14 section uniquely 

requires an ñoverall investment strategy having risk and return objectives 

reasonably suited to the trust.ò Thus ñprudenceò officially includes an 

investment strategy with sufficient returns to suitably meet retirement 

objectives. This formal investment strategy requirement acknowledges 

that insufficient returns carry risk.  

 
While neither standard deviation nor downside deviation is anywhere to be 

found in the rules, regulations, and standards, itôs well understood that the 

original Prudent Man and Suitability standards on which regulations were built 

predate the use of standard deviation developed later for MPT. Likewise, the 

development of downside deviation naturally followed Behavioral Economics. 

 

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 gave financial professionals 

great leeway to use new tools and find innovative solutions that align with the 

life situation of their clients, so long as it meets FINRA 2111.03(c),19 which is 

satisfied with any definition ñbased on generally accepted investment theory.ò  

 

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 long-term objective. They are different and could reasonably be 

referred to as Journey Risk and Destination Risk. Journey Risk is about losing 

money on your way to the destination (retirement), and Destination Risk is 

about whether youôll have accumulated sufficient retirement savings by age 65. 

Failing to achieve sufficient long-term returns will require seriously delaying 

or downsizing your retirement plans. 
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È The Suitable and Prudent Man 
The ñPrudent Man Ruleò originates from a 1830 

Massachusetts court ruling25 by U.S. judge Samuel 

Putnum requiring trustees ñto observe how men of 

prudence, discretion, and intelligence manage their 

own affairs, not in regard to speculation é but in 

regard to probable income and safety of the capital to 

be invested.ò The fiduciary duty of investment 

advisers was later more formally established through 

case law interpretations of the antifraud provisions of 

the Investment Advisers Act of 194026. The Prudent 

Man Rule was originally interpreted to apply 

separately to each investment in a portfolio without 

regard to the clientôs individual situation. With the 

advent of Modern Portfolio Theory8 (MPT) in 1952, 

it evolved into the ñPrudent Investor Rule,ò which requires investments to ñbe 

evaluated not in isolation but in the context of the trust portfolio as a whole é 

and have risk and return objectives reasonably suited to the trust.ò The 

Department of Laborôs Employee Retirement Income Security Act of 1974 

(ERISA)22 29 USC § 1104, ñFiduciary Duties,ò also incorporated the rule in 

paragraph (a) ñPrudent Man Standard of Care,ò stating that ña fiduciary shall 

discharge his duties é with the care, skill, prudence, and diligence under the 

circumstances then prevailing that a prudent man acting in a like capacity and 

familiar with such matters would use é by diversifying the investments of the 

plan so as to minimize the risk of large losses, unless under the circumstances 

it is clearly prudent not to do so.ò The Prudent Investor Rule further became 

the centerpiece of the Uniform Prudent Investor Act of 1994 (UPIA14), which 

has now been adopted by every state. 

 

On a parallel path, assessing the ñsuitabilityò of an investment was recognized 

as the responsibility of broker-dealers as early as 1938 in the National 

Association of Securities Dealersô (NASD) ñRules of Fair Practice.ò In Article 

III, 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 customer upon the 

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 article,24 ñProfessional Responsibilities of Broker-

Dealers: The Suitability Doctrine,ò Robert Mundheim proposed shifting the 

responsibility for making appropriate investment decisions from the customer 
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to the broker-dealer because current practices had not been wholly effective in 

protecting the investor ï including protecting him from his own greed. In 1990, 

following the consolidation of NASD into the Financial Industry Regulatory 

Authority (FINRA), the 1938 NASD suitability rules became FINRA Rule 

231020 ñRecommendations to Customers (Suitability),ò and further required 

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.  In 1994 the SEC proposed rule 

§275.206(4)-521 entitled, ñSuitability of Investment Advice,ò to formally up the 

ante, declaring it fraudulent or deceptive to provide investment advice to a 

client without (1) a reasonable inquiry into the clientôs financial situation, 

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, the SEC formally approved todayôs 

FINRA Rule 211119, ñSuitability,ò to (a) further clarify that a customerôs 

investment profile includes the customer's age, other investments, financial 

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:  reasonable-basis, customer-

specific, and quantitative. 

 

Suitable vs Prudent ï Whatós the Difference? 

On the surface, itôs difficult to 

distinguish between these parallel 

standards, both of which have 

evolved over time to technically 

require an evaluation of the portfolio 

as a whole in view of the 

investmentôs objectives and time 

horizon. Logistically, however, 

FINRAôs ñSuitabilityò Rule 2111 is applied to broker-dealers while ERISAôs 

ñPrudent Man Standard of Careò and the UPIA are applied to investment 

advisors and uniformly considered the higher fiduciary standard. The 

difference is often described as a more thorough application of professional 

judgment when evaluating a customerôs investment profile.  For example, while 

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 prudent to buy one if it conflicts with meeting appropriate retirement 

savings objectives. Prudence includes evaluating the investments of the 22-

year-old in view of the needs of his 65-year-old future self.  

http://www.brightlinesolutions.com/files/Plaze/Release%20IA-1406%20Suitability.pdf
https://www.finra.org/sites/default/files/NoticeDocument/p122778.pdf
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È Modern Portfolio Theory  ï 1952 
Harry Markowitz introduced Modern Portfolio Theory8  

in his 1952 Journal of Finance paper, "Portfolio 

Selection," for which he was later awarded a Nobel Prize 

in economics. MPT was the first to suggest that an asset's 

risk and return should not be assessed individually, but 

rather by how it contributes to overall risk and return of a 

portfolio. Investors are assumed to be inherently risk-

averse. Thus, if offered two portfolios with the same 

expected return, investors will naturally prefer the less risky one. A risk-averse 

investor would only take on additional risk if sufficiently compensated by 

higher expected returns. Conversely, an aggressive investor 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 well correlated. For example, if all of a portfolioôs asset pairs were 

perfectly uncorrelated and had similar volatility, the portfolio's risk (as 

measured by standard deviation) would be reduced by the square root of the 

number of funds in the portfolio. 

 

MPT further teaches that an "Efficient Frontier" t9 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 PortfolioVisualizer.com 

plots the expected return versus standard deviation for each asset under 

consideration (the nine original SPDR ETFs plus VBMFX, a bond fund). The 
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upper left boundary of the region containing the plotted points is a hyperbola 

(blue curved line), called the Efficient Frontier. Combinations along this upper 

edge represent portfolios for which expected return is highest for a given level 

of risk. A portfolio lying on the Efficient Frontier represents the combination 

of candidate funds offering the best possible expected return for a given level 

of risk. The charts below illustrate the risk-performance advantage provided by 

the Efficient Frontier Portfolio EFP (prior chart) over the Equally Weighted 

Portfolio EWP, which holds all the candidate funds in equal proportions.   

 

 
 

MPT Tenets 

Å Market Prices are Gaussian Distributed 

It means daily returns are random with a probability distribution function 

resembling the classic bell curve and that trends, therefore, do not exist. 

Å Rational Investors Trade Risk for Return 

Under MPT, diversification is the only risk reduction means available. 

Temporal risk avoidance is much better, but not considered by MPT. 

Å Risk is Measured as Standard Deviation of Return 

Upside deviation isnôt a bad thing. Thus, standard deviation misrepresents 

risk in the decision process. Behavioral economics proved that downside 

deviation is a better measure because it aligns with human fear of loss. 

Å Risk is Reduced by Owning Uncorrelated Assets 

True, but it is only one way. Risk avoidance is not considered by MPT. 

Å The Efficient Frontier  is the Set of Best Portfolios 

The Efficient Frontier is an artifact of unfortunate self-imposed 

constraints that unfortunately discards time domain trend information, not 

to mention the fact that by definition they are hindsight curve fitted. 

 

MPT Stumbles in 2008-2009 

One of the most beautiful things about MPT is its algorithmic creation of sets 

of portfolios that populate the Efficient Frontier. These are truly great 
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portfolios, as was earlier demonstrated with the SPDR ETF 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 the risk-reducing 

benefits that derive from its negatively correlated and uncorrelated assets.  

Unfortunately, that did not play out so well in the market crash of 2008-2009 

when financial professionals were simultaneously astonished and crying in 

their beer about how every asset class had become so correlated. A 2013 study 

by CRISIL Global Research & Analytics15 reported that there had been an 

ñaccentuatedò correlation among traditional asset classes in the past five years 

that also had been accompanied by lower returns. About 65% of their survey 

respondents believed the correlation had a ñmaterial negative impact on the 

availability of alpha-generating opportunities.ò The pair of charts below 

illustrates the very different behavior of the 2008-2009 market crash from the 

2001-2002 market crash. While the performance of technology ETF XLK 

indicates the 2001-2002 crash was predominantly a tech crash that followed the 

dot-com market bubble, the performance of financial ETF XLF indicates the 

2008-2009 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 buy collateralized debt obligations (CDOs), 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 interest-only adjustable rate loans and of the development of low-

doc or no-doc ñliar loans.ò When markets and interest rates are stable, they are 

a fine thing. But when the Federal Reserve Open Committee (FED) pushed 

interest rates sharply higher between 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 in their CDO portfolio could wipe out 

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

 

When comparing the reaction of the sectors during the two market crashes, it is 

notable that in the 2001-2002 crash the best three SPDR sectors averaged an 

11% loss at the depths of the crash, whereas in 2008-2009 the best three SPDR 
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sectors averaged a loss of 36%. The Efficient Frontier Portfolio (below, and 

previously described) additionally illustrates the difference between the 2001-

2002 market crash and the 2008-2009 

market crash. While the first crash was 

about popping the bubble of stocks 

and sectors that were grossly 

overbought, the second crash was 

more of a response to the stability and 

solvency of our financial institutions 

that were being called into question.  

 

While portfolio managers have been struggling to keep the faith and convince 

clients to let bygones be bygones, many researchers and developers have been 

conducting autopsies to try to understand what happened, and how to prevent 

portfolios from being similarly decimated again. Perhaps former Secretary of 

Defense Donald Rumsfeldôs notion of ñunknown unknownsò partly applies:   

 

 

Mortgage-backed securities 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? Well, this: They didnôt know that they didnôt know that 

their trusted risk models had just been radically changed by new rules. The new 

interest-only loans and ñliar loansò would be very susceptible to default if the 

FED raised interest rates 

too quickly. And, they did. 

Rates were raised from 

1% to 5.5% in little more 

than 2 years, which 

seriously put the hurt on 

many struggling to make 

ends meet. If the rising 

rates werenôt bad enough, 

the short time span to 

adjust to sharply higher 

monthly payments made it difficult for many to find ways to make it work. 

Defaulting was often the only solution. As the number of defaults increased, 

There are known knowns.  These are things we know that we know. 

There are known unknowns. That is to say, there are things that we 

know we don't know. But there are also unknown unknowns. 

There are things we don't know we don't know.  
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housing prices fell markedly, leaving many with ñunderwater loansò and 

impossible payments. In sympathy for those feeling 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 time, you could breathe easier while 

saving up for a move to an apartment and writing that first check for the ñfirst 

month, last month, and security deposit.ò In the end, you would also be out 

from under the debt. This behavior further exacerbated loan defaults and further 

threatened the collapse of institutions with highly leveraged CDO portfolios. 
  

Correlation, Causation, and Random Luck 

Numerous articles have bemoaned the breakdown of the historically negative 

and random correlations in the period surrounding the 2008-2009 market crash.  

Negative correlations imply a causality tie where two things react in opposition. 

Random correlation implies a lack of causality 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 dinner is fairly high 

until they leave home for college and the tie of a common residence is broken. 

Arrival and departure times of fishermen on a lake have little correlation ï until 

a rainstorm suddenly sweeps in, or until the storm breaks and the sun shines. 

When a perfect storm arrives, complete with liar loans, opaque CDOs, 30x 

leveraging, and interest rates pushed 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 collapse? Counting on correlations 

is problematic ï their underlying causes can and do change. 

 

Telling the difference between correlation and random luck can be difficult as 

illustrated by the chart below from the whimsical website Spurious Correlations 

(tylervigen.com). It clearly demonstrates that correlation is not causation.  
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Itôs a big world where literally millions of things are measured and reported 

daily. Finding two that look similar is not that hard. Consider this example for 

the worldôs 4,000 (est.) casino roulette tables. If they were synchronized to spin 

their wheels once every minute, how long would it take before 13 spins (number 

of points on the chart above) on any two tables produced the exact same 

sequence of red and black numbers? Well, the chance of two tables having a 

series of 13 identical red/black selections is 0.513 = one in 8,192.  But any given 

table also has 4,000 other tables to compare against. Thus, approximately once 

every 2 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 spin, there 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 correlation between U.S. stocks 

and Treasury bonds and the rolling correlation between U.S. stocks and gold.  

The precipitous change in the stocks-bonds correlation around the year 2000 

suggests that some important underlying factor may have recently changed. 

Historical data shows that when interest rates fall below 2%, then correlation 

with stocks generally flips from positive to negative. This is believed to be 

explained by two things: (1) When recession threatens, the FED generally takes 

stimulative action by buying government bonds at auction to pressure interest 

rates lower through the distortion of the supply-demand curve. Forcing bond 

prices lower reduces the financing cost of construction projects and other 

business investments that serve to stimulate economic growth ï and thatôs good 

for stocks.  (2) When bond returns fall below the average rate of inflation (about 

2%) the FED is 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 volatility of stocks.   
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The correlation between stocks and gold appears entirely different. Notably, 

correlations are much stronger, often persist for a year or more, are equally 

distributed between positive 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 rising, and gold is 

falling strongly for more than a year, will you pull the plug on it? MPT says 

negative correlation reduces volatility ï but my wallet says I would be much 

happier if losses in gold werenôt erasing my returns from stocks.    

 

Hereôs the takeaway about these correlations:  

¶ We know there is at least one causative thing that can change the correlation 

between stocks and bonds ï and there may be others ï we donôt know.  

¶ We know that Efficient Frontier portfolios use past data to determine 

allocation weighting to achieve the maximum return for a specified 

volatility ï therefore, their definitions likely will vary wildly depending on 

the duration and period of time included in the Efficient Frontier analysis. 

¶ Bonds cannot be counted on to either maintain their current negative 

correlation, or return to their former positive correlation at any predictable 

future date, but both scenarios will almost certainly be part of the future. 

 

È Hindsight and the Efficient Frontier  
Sports teams, employers, and gamblers all commonly use past performance as 

an indicator of future performance, 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 random spurt of energy. Rules, beliefs, 

and respected traditions can all create performance correlations. However, 

ideas from new thought leaders can take root. Suddenly weôre building ships to 

explore a round world that was flat only yesterday. Suddenly weôre building 

billions of cell phones and yesterdayôs mandatory public phone booths are 

nowhere to be found. Suddenly the U.S. is flush with natural gas and oil when 

only yesterday it was believed we were well past ñpeak oilò and sadly at serious 

economic and political disadvantage to many seemingly unsavory suppliers.  

  

The world keeps changing. Can we depend on an Efficient Frontier algorithm 

to provide a portfolio design today that is meaningful tomorrow? The 

experiment is surprisingly simple to run on PortfolioVisualizer.com. In this 

experiment, the same original nine SPDR ETFs, plus bond fund VBMFX, are 

entered, but the algorithm is asked to use data only through 2009 to determine 

the Efficient Frontier ï eight fewer years of data. The portfolio on the Efficient 
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Frontier that allocates 40% to VBMFX, now allocates 60% entirely to XLE, a 

quite different result from the portfolio design earlier in this chapter. 

Particularly notable is that it has excluded participation by all ETFs except 

XLE. When the new portfolio is modeled, its charted performance (below) is 

easily compared with that of the Efficient Frontier Portfolio previously defined 

based on fund history data spanning through to 2017. Its comparatively poor 

risk performance clearly can be attributed to its lack of diversification. 

However, its abysmal performance overall can be construed as nothing other 

than the scourge of classic ñhindsight selection bias.ò In portfolio construction, 

this term suggests that knowledge of past performance is likely to adversely 

affect the process of selecting portfolio members ï as it clearly has here.   

  

These results were so egregiously bad a second experiment is called for. 

Fidelity sector funds are used to approximately offer this experiment the same 

class of candidate funds as the prior Efficient Frontier experiment. Fidelity 



 

30 

funds additionally provide another decade of evaluation data for the Efficient 

Frontier algorithm to evaluate. The Fidelity fund set was: FSELX (electronics), 

FSTCX (telecom), FSPHX (healthcare), FBIOX (biotech), FSESX (energy 

services), FSRBX (regional banks), FBMPX (multi-media), FSDAX (defense 

& aerospace), FSAVX (automotive), and FBNDX (bond index). The Efficient 

Frontier algorithm selected four funds for each of the two portfolios: one with 

data through 12/31/2003, and the other with data through 6/30/2017. The 

Efficient Frontier portfolios selected from each dataset were the ones allocating 

40% of assets to FBNDX.  Although the two portfolios have similar allocations, 

the one designed from the 2003 dataset had 2% less return ï a substantial 

fraction of its 9.2% average return. Hindsight selection bias persists in this 

second experiment and remains substantial. A survey of Web images readily 

identifies many others whoôve identified this shortcoming. (See Appendix R)    

  

Whether designed as an Efficient Frontier portfolio or designed as a more 

thoughtfully diversified portfolio, the process requires determining long-term 

correlations between its constituent assets, then allocation-weighting them in a 

manner that maximally reduces the standard deviation of the portfolio. This 

practice is sewn into the very fabric of MPT, and interestingly is clearly a 

blatant case of curve fitting. The process inherently selects funds with ñluckyò 

negative correlations that have little chance of behaving similarly in the future.  

Although MPT loyalists are quick to attack alternative investment strategies 

(momentum in particular) based on claims of susceptibility to hindsight 

selection bias, it appears that the pot has been calling the kettle black! 

 

In view of the aforementioned correlation issues, perhaps MPTôs largest 

problem is its inflexibility and inability to adapt to the changing character of 

the market, its underlying stocks/funds, and their dynamic correlations. Perhaps 

Harry Markowitz had only one all-weather coat in his closet, but Iôve noted that 

I have eight. Whatôs that all about? Itôs not because I love shopping ï after all, 

Iôm an engineer. I have a winter parka, a London Fog coat, a raincoat, a ski 

jacket, a windbreaker, an Aussie wool coat, and a pair of fleece beat-around 

jackets because I instinctively believe ñthere is a right tool for every job.ò When 
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my purpose or the weather changes, I can adapt by selecting the appropriate 

coat. Rain or shine, hot or cold, business or pleasure, life is grand. Itôs not a big 

leap to believe that MPT might perform better over time if it was able to adjust 

to changing market conditions ς but that leads to ñyou know what.ò  

 

 

È Behavioral Economics ï The Downside 
Daniel Kahneman and Amos Tversky are widely credited with launching 

behavioral economics with their 1979 seminal paper9: ñProspect Theory: An 

Analysis of Decision under Risk." 

Prospect Theory describes how 

people choose between alternatives 

that involve risk when the statistical 

outcomes are known in advance. 

Prospect Theory proposes that 

people make decisions based on the 

potential value of gains and losses 

as opposed to the overall outcome. 

It is the relative change from present conditions that matters, not the final state 

of affairs. Prospect Theory attempts to model real-life choices, rather than 

optimal decisions, thus creating a psychologically more accurate description of 

the decision-making process. The term ñprospectò refers to a presented 

opportunity for which a choice is required. 

 

Prospect Theory demonstrated that when evaluating alternative decisions 

involving risk, losses hurt more than gains feel good. By our very nature, we 

work harder at avoiding loss than 

at seizing the opportunity. In the 

chart (right) Professor Robert 

Shiller (Nobel Prize 2013) 

illustrates that there is a kink in 

the utility value function that is 

always located exactly where we 

are. On the upside, the value of 

further gains diminishes with 

additional gains. The value of 

receiving money to pay rent next 

month is quite important. But, the incremental value of receiving money for 

101 months of rent versus just 100 months of rent is not as valuable as being 

able to pay next monthôs rent. The downside slope is much steeper than is the 

upside slope, indicating that losing a dollar feels a lot more significant to us 

than the feeling of gaining a dollar.  
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The profound implication of Prospect Theory was that it formally showed that 

measuring risk as the standard deviation from the expected return (average) was 

in error. While an arcane academic argument probably could make a case for 

using standard deviation as the measure of risk, investors are human, and their 

perception of risk is their reality. Investors really donôt care too much about the 

wiggly return performance ï until it breaks into loss territory. That aligns more 

with the simple dictionary definition that says: ñRisk is the probability of 

portfolio value loss due to market factors.ò It wasnôt long before a simple 

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 risk measure is in the risk-adjusted return 

calculation. Dr. William Sharpe of Stanford developed the industry standard 

Sharpe ratio, defined as follows: 

 

ὛὬὥὶὴὩ ὙὥὸὭέ 
ὃὺὩὙὩὸόὶὲὓὓὙὩὸόὶὲ

ὛὸὥὲὨὥὶὨ ὈὩὺὭὥὸὭέὲ
 

 

In the numerator is the average return minus the return of a risk-free money 

market fund. In the denominator is the standard deviation (return wiggliness, 

measured as the square root of the mean of the squares of the difference 

between a measured value and the average value). In response to Prospect 

Theory, Dr. Frank Sortinoôs 1994 paper, "Performance measurement in a 

downside risk framework," introduced an improvement to the Sharpe Ratio (not 

surprisingly) called the Sortino Ratio, defined as follows: 

 

ὛέὶὸὭὲέ ὙὥὸὭέ 
ὃὺὩὙὩὸόὶὲὓὓὙὩὸόὶὲ

ὈέύὲίὭὨὩ ὈὩὺὭὥὸὭέὲ
 

 

In effect, the only difference is the substitution of the downside deviation for 

the standard deviation. The downside deviation only measures the standard 

deviation of actual losses. 

 

Although it has been over 20 years since the introduction of the Sortino Ratio 

as an improvement over the simplistic and practically flawed Sharpe Ratio, 

established giants of the financial industry do commonly report the 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 

deviation are common in younger companies, such as Morningstar, Riskalyze, 

SectorSurfer, and AlphaDroid.   
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È Measure Risk?  Which Part? 
People with different backgrounds and in different life situations care about 

different measures of risk.  Since SectorSurferôs debut in 2010, five additional 

views of risk have added to its charts to satisfy numerous legitimate requests 

for alternative views. The primary purpose of this section is to briefly define, 

ill ustrate, and comment on the virtues of each in relation to the example 

ñFearless SPDR Manò SectorSurfer strategy charted below. The secondary 

purpose is to briefly introduce and describe a few important SectorSurfer and 

AlphaDroid chart details. 

 

Strategy Chart Features: 

¶ A set of up to 12 funds (listed ï upper left) is evaluated monthly to 

determine which one, and only one, of them is the trend leader to be owned. 

¶ The equity curve chart (upper right) plots the individual funds in gray, the 

S&P 500 in white, and the strategy in colors matching the fund owned at 

that point in time. The white sections of the equity curve indicate when the 

market direction indicator, StormGuard, invokes a bear market strategy. 

¶ The subtitle line includes information about algorithmic options selected. 

¶ The statistics section (center left) indicates the strategy had 2.7 trades/yr. 

¶ The yellow dots on the horizontal axis represent points in time when the 

FWPT (Forward-Walk Progressive Tuning) algorithm was re-tuned in 

order to adapt to possible changes in the marketôs character over time. The 

BornOn Date (B.O.Date) indicates the first time the algorithm was tuned. 
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Risk Measurement Statistics: 

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 specified above the lower left chart. 

(1) Sharpe Ratio:  Risk-adjusted return as described in the previous section.  

(2) Sortino  Ratio:  Risk-adjusted return as described in the previous section.  

(3) Rolling Return: The return chart makes it clear that the strategy's average 

returns should not be expected every year. In some Strategies, there will be 

periods when the reference (usually the S&P 500) will  outperform the 

strategy. Trend-following algorithms do very well when trends are long 

enough to both confidently confirm and ride. Occasionally the market has 

periods where "punctuated events" quickly change the marketôs direction 

and performance temporarily disappoints. 

(4) Rolling Dr awdown: The maximum drawdown over a 2-year period, 

plotted at the end date of the range. Below the chart, the Maximum and 

Average rolling drawdown values over the whole period are printed. Note: 

The Max Drawdown value does not tell you how long the drawdown lasted.  

(5) Chance of 15% Loss Yr-Over-Yr:  In the chart, the S&P 500 (white) has 

a 30% chance of losing 15% of your money in any given year. This is a 

linear calculation ï thus, it would plot the same point if the S&P 500 had a 

60% chance of losing 7.5% of your money in any given year. Although this 

strategy does experience short-term losses, it always makes up for them 

given a full year to recover.  

(6) Quarterly Pr obability Distribution:  The relative probability that a 

particular return will be achieved during any given quarter. While the 

strategy and 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 leader and 

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 of 3-month 

periods where the strategy had a positive return. Quarterly Beats is the 

percentage of 3-month periods where the strategy beats the reference. 

(8) Relative Risk: (See Chapter 4.) The downside deviation ratio between the 

strategy and that of the ñindustry standard aggressive portfolio.ò  

(9) StormGuard: (See Chapter 5.) StormGuard monitors the market trend, 

volume, and sentiment to determine market safety. It indicates when to 

operate a strategy normally or switch to a Bear Market Strategy.  
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Chapter 3:   
Detailing the Seven Faces of Risk 

 
ñVictorious warriors win first and then go to war, while 

 defeated warriors go to war first and then seek to win.ò 

 
ï General Sun Tzu  

 
 

General Sun Tzu is telling us that we must study and know our enemy before 

engaging him in battle. In the real world, the enemy is rarely singular in being 

or character ï and defeating investment risk is no exception. Itôs why youôll see 

this fundamentally important phrase often in this book: 

 

Risk is not a one-dimensional problem  

cured by a single dose of diversification. 

 
The root causes of investment risk are many ï attempting to defeat them all 

with the ñsword of diversificationò is a good indication that the enemy is only 

superficially known. To conquer the seven faces of risk requires a detailed 

understanding of their causes ï which is the purpose of this chapter. 

 

È Risk #1 ï Single-Stock Risk   
Individual investors are highly attracted to the allure of stocks with a good story 

and the knowledge that 20% of stocks handily outperform the market. 

Unfortunately, stocks and commodities are well known to drop like rocks on 

reports of bad earnings, corruption, management turnover, strong competition, 

patent infringement, political policy change, and product liability matters. In 

the most infamous cases of fraud, a false valuation bubble is later popped when 

the fraud became apparent. Some of the most memorable examples include 

Enron, WorldCom, Waste Management, Global Crossing, and HealthSouth. 

Even without fraud, mania can create valuation bubbles. A good stock story 
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initiall y attracts optimists, who buy-in 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 real and decide they must buy-in to ensure they are not left 

behind. Eventually, the upward pressure created by momentum investors 

feeding on their own self-fulfilling prophecy starts to wane and is eventually 

met by the increasing downward pressure created by value investors shorting 

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 favor of other 

more promising opportunities. Now, both momentum and value investors 

pressure the price downward and many investors find they canôt head for the 

exits quickly enough as the price rapidly falls.   

  

The series 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 noise or 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 losses. Right? The only alternative to an immediate exit is to wait out 

the storm, to which famed economist John Maynard Keynes suggests, 

ñMarkets can remain irrational longer than you can remain solvent.ò 
 

Each of the following charts has a story that illustrates how the carpet can be 

yanked from under your feet before you realize what has happened. Be sure to 

note the vertical scale on each to fully appreciate the losses involved.  

 

AMZN (Amazon): CEO Jeff Bezos has long been at odds with traditional 

investors who would like to have regular and respectable earnings on the 

bottom line. Bezos, on the other hand, is on a mission to change the world by 

employing the internetôs paradigm shift to dominate online retail sales and 

cloud computing. Both require massive investments, and Bezos is willing to 
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sacrifice earnings to finance his growth agenda. Thus, quarterly reports often 

disappoint classic investors with generally poor earnings reports.  

 

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

many were surprised that the stock did not immediately take a serious hit ï 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 exploding Android 

smartphone sales, despite of Appleôs continued earnings growth.  

 

M (Macyôs): Macyôs stock had the perfect uniform upward slope from its 

depths of about $7 in 2009 through its peak of $70 in 2015. Each quarter since 

2010 earnings increased, until mid-2015. At the first report of lower quarterly 

earnings and forward-looking concerns, Macyôs was taken to slaughter ï being 

abandoned as imminent Amazon roadkill.   

 

VOW (Volkswagen): This very sharp price spike is attributed to a serious 

ñshort squeezeò that occurred when unexpected good news drove the price high 

enough that short sellers were forced to buy back their shorted shares to satisfy 

margin calls from the losses created by the rising price. The exact opposite can 

happen when margin accounts are used to purchase excess shares ñlong,ò but 

the price drops, forcing leveraged purchases to be sold to cover the losses.   

 

 
 

I thought it would be interesting to follow up on some of the biotech stocks 

that had burned me in my initial experience as an investor in 1983. 

 

QDEL (Quidel):  In 1983 Monoclonal Antibodies demonstrated how a $24 per 

share stock can become a $2.40 per share stock literally overnight, thanks to 

the outcome of a patent infringement suit. Monoclonal Antibodies later merged 

into Quidel. Biotechnology startups have long offered great hope and great 
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disappointment as many of their quests prove to be much more difficult than 

expected. Quidel continues its tough sailing, often losing or gaining more than 

30% in very short order. As I write this, I note that QDEL popped by about 

40% last week but gave back half of it a few days later.   

 

AMGN  (Amgen):  The 1993 sharp loss for Amgen is breathtaking. In February 

of 1994, itôs unlikely that anyone who took that elevator down would still be 

holding AMGN in hopes of a recovery. I would likely sell AMGN (licking my 

wounds) and buy something nice and sedate, such as an S&P 500 index 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 volatility only about four times that of 

the S&P 500 market index. 
 

 
 

 

ñInvestors are attracted to stocks like moths are to a flame.ò Getting 

burned should be occasionally expected. According to Longboardôs white 

paper, ñCapitalism Distribution Study,ò over the period from 1983- 2006:  

¶ 39% of stocks were unprofitable investments. 

¶ 18.5% of stocks lost at least 75% of their value. 

¶ 64% of stocks underperformed the Russell 3000. 

The entire purpose of stock picking is to beat the market average. But, even 

before you start the selection process, odds are stacked 2:1 against you that any 

given pick will help you beat the brainless broad index. When you do make a 

pick, you better hope that you were smarter than the other guy who thought 

selling was a better idea. There is no shortage of sophisticated individual and 

professional investors on the other side of most trades who use professional 

analysis software, have access to special data feeds, have a boatload of 

experience, and gladly welcome novices (fresh new meat to carve) into the fray. 
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È Risk #2 ï Market Volatility  
Even if we were able to eliminate the special 

risks associated with individual stocks, the 

market itself is quite volatile. News events are 

really a series of ñpunctuated events,ò which 

are random in size, duration, and arrival time.   

  

The Volatility chart (right) is a 13-year ranking 

of the original SPDR ETFs along with a few 

conservative bond funds and mixed allocation 

funds for contrast. XLF rules the volatility 

roost for a starring role in the near collapse of 

our financial infrastructure in the 2008-2009 

market crash. On the opposite end of the 

spectrum is Short-term Treasuries (SHY), 

which is similar to a money market fund. 

Aggregate bonds (AGG) are a little more 

volatile but offer a little more return. Similarly, 

the blended stocks/bonds funds FASIX and 

FASMX offer additional compromises with 

higher risk and return.    

  

The Quarterly Volatility and Quarterly Max 

Drawdown chart (below) illustrates just how 

significantly market volatility changes over 

time. Also, particularly noteworthy is the clear correlation between volatility 

and drawdown, and the persistence of the events. Within MPTôs domain, the 

first chart leads to well-known asset allocation solutions such as Fidelityôs 

Asset Manager Funds, but the second chart is truly like a fish out of water for 

MPT. While the chart begs for an adaptive approach to risk reduction, MPTôs 

constructs render it oblivious to temporal data. 
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È Risk #3 ï Bear Market Crash 
The last two bear market crashes (of 2001 and 2008) each reclaimed about 60% 

of the value of a typical retirement account. Many were forced out of retirement 

and back to work to make up for their retirement budget shortfall that was 

caused by the crash. By the looks of the S&P 500 chart (below), the good times 

are rolling again ï although during 2015 and 2016 a few quick whipsaw loss 

opportunities were offered to help keep us on our toes. 

 

As illustrated by the sampling of 

articles and ads in Appendix C, 

there has been a continuous 

stream of predictions for an 

imminent market crash since 

July 2013 when the S&P 500 

made its first new market high 

since 2007. Reasons typically 

sighted include (1) a declining 

labor participation rate; (2) a 

student loan bubble that now 

exceeds $1.4 trillion; (3) federal 

debt that is now approaching 

$20 trillion and exceeds GDP; 

and (4) a 35% reduction in 

velocity of M2 money stock 

(implying a 35% reduction in 

economic activity. See Federal 

Reserve charts in Appendix D.)   

  

Although these recessionary 

threats are significant, they are 

long-term ailments that might 

persist indefinitely without 

triggering a market crash. Both 

the 2001 and 2008 market 

crashes were related to 

excessively over-priced assets. 

In 2001 it was about the dot-com 

bubble. In 2008 it was about the 

collapse in the value of 

leveraged assets held by financial institutions, which meant their stock prices 

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

stable. The excessively high NYSE Margin Debt (above) has again spiked as it 
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had before the two prior market crashes and thus looks like trouble looking for 

a place to happen. An investor with a ñmargin accountò may borrow part of the 

initial capital to purchase stocks and ETFs from their broker. The portion 

borrowed is called margin debt; the self-funded portion is called the margin (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 

lower prices trigger ñstop-loss ordersò and may further trigger ñmargin callsò 

forcing a partial sale of shares to maintain (by regulation) at least 25% margin 

in the account. Forced selling 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 out or funded. Margin debt is already 

waiting to fan the flames of the next market crash. 
 

The Demographic Time Bomb:  While the trigger for the next market crash 

(and the one after that) could again come from ñthings we donôt know that we 

donôt know,ò we do know about one particular time bomb staring us in the face 

ï the demographic time bomb. Companies grow and prosper when they can 

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 decades.  But, the 

ñboomersò are now beginning to 

retire. Economist Harry Dent has 

pounded the table about this 

demographic shift in his books 

for a long time. Japan may be the 

poster child for this demographic 

shift as it is occurring there much 

earlier than in the US. Notably, 

Japanôs Nikkei 225 index peaked 

at 39,000 nearly 30 years ago and 

hasnôt recovered since. Its 

expected recovery may have 

been dashed by a shrinking labor 

force and rising number of 

retirees. U.S. markets could react 

similarly if corporate earnings 

begin a protracted decline as the 

demographic shift transpires. 

You can count on the market 

crashing again.  Be prepared!   
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È Risk #4 ï Momentum Loss 
Momentum can exist in market data only if it is driven by a non-random 

process. While news, weather, sports, and political events are notoriously 

unpredictable, humans trading on these events behave in a manner that injects 

momentum into the market. It takes time to believe or lose faith. In the end, 

humans (perhaps computer-aided) are responsible for the marketôs analysis and 

the conditions that must be met for trading of its shares. Government policy, 

patents, trade deals, and leaders all create momentum ï at least for a while. 

  

A random world 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) persist from day-to-day, thereôs a distinct 

evolutionary survival advantage to recognizing (and even stereotyping) the 

character of anything and everything we come across.  

  

The problem is that unlike the stripes of a tiger, momentum is constantly 

shifting. Changes in politics, seasons, regulations, and technology create new 

winners and losers. The Factor Ranking chart (below) illustrates the yearly 

relative rank of stock portfolios designed for seven different market factors.  

The S&P 500 Hurst Exponent (detailed in Chapter 5) is a measure of the degree 

to which the market is trending (has momentum). Its chart (below) illustrates 

that momentum variability in the market is significant. Buy-and-hold strategies 

are inherently subject to intermittent loss of momentum. 
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È Risk #5 ï Backtesting Deception 
Backtesting and 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 to 

evaluate what occurred and identify alternatives 

that would have, should have, and could have been 

better. Certainly, mistakes are common in a real 

game. While judgment and technique can always be 

improved, one canôt ever be sure that an alternate 

play would have been better. If the ball was given 

to the other running back, the defensive line would 

have reacted differently and may have stopped the 

play even sooner. If the pass was thrown to the 

other receiver, it may have been incomplete, 

fumbled, or the receiver injured. 

 

If ñIt's Five Oôclock Somewhereò and your 

buddies want to meet at that new bar across 

town after work, itôs likely that rush hour 

congestion will delay that first sip. The 

fastest route to the bar can only be known 

in hindsight ï even considering the advent 

of smartphone optimized routing maps. 

Traffic snarls dynamically appear when a 

fender bender blocks lanes, large numbers 

of workers synchronously hit the roads for 

home, ferry boats unload hundreds of 

vehicles, road repairs redirect traffic flow 

to other streets, or extreme weather 

conditions impact safe vehicle speeds. To 

be clear, smartphone-optimized routing 

maps are a dramatic improvement, but they 

are limited to reporting current conditions, as opposed to predicting conditions 

for your estimated time of arrival at each point along the way. The good news 

is that the aforementioned conditions typically persist for quite a while, making 

avoidance of the known problems an improvement in route selection. The bad 

news is that during the trip across town, yet unknown traffic problems will 

form. It is only in hindsight that one can know exactly where, when, and to 

what degree traffic problems actually occurred ï and only then determine what 

would have been the best route to the bar at that time of day. However, using 

the current optimum route to estimate travel time is still problematic because 

new problems can emerge en route ï particularly during rush hour. 
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Thus, critics of backtesting are right when they level the charge that backtesting 

with hindsight may well tell you the best path you could have traveled, but 

without the benefit of hindsight, it may not be able to find that optimum path 

walking forward in time. Thereôs little danger running through a minefield if 

the location of all the mines is already known. However, in defense of 

backtesting, not every strategy is riddled with minefields, as illustrated below. 

QDELôs numerous sharp reversals make it a minefield in comparison to the 

S&P 500. Conversely, the character of MDY, XLY, XLK, and XLI are more 

like the S&P 500 and thus wonôt generate false expectations from backtesting. 

 

 
 

The gold standard for testing performance of a predictive algorithm is the 

forward-walk methodology where a first backtest set of data is used to tune the 

parameters of the algorithm for use in a subsequent period wherein out-of-

sample data (not in the backtest period) is tested. If performance is maintained, 

then tuning discovered a reliable character to exploit, as opposed to having 

strategically tuned in pops and tuned out drops that have no predictability. In 

the Pure Backtesting chart (below-left), backtesting found parameter values 

that do well identifying the best trending fund to own each month. However, in 

the Forward-Walk chart (below right), when backtesting ends in 2000 and the 

forward-walk method is used through 2015, the strategy performs poorly. This 

is a classic example of backtesting deception that would disappoint anyone.  
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È Risk #6 ï Strategy Hired/Fired Late 
Perhaps the biggest problem with ñBuy and Holdò is that the only ones that can 

do it well are those who donôt pay attention to the markets. If youôve decided 

to take an active role in your own retirement planning and savings, you are soon 

looking at the detailed performance of the stocks and funds in your portfolio 

and start to ask questions. One of the first questions youôll ask yourself is ñWhy 

am I hanging onto terrible XYZ? Shouldnôt I sell it and buy fabulous ABC 

instead?ò All of a sudden, youôve become your own investment manager and 

trader ï 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 from ï each supported by academic 

research, professional asset managers, and proficient market traders. What 

could go wrong?   Well, plenty! 

  

There are two noteworthy observations to be made about the collection of 2-

year rolling return charts (below) for six well-known ñfactorò investment 

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 and ETF 

providers. The investment theories behind each of these factors indicating how 

and why they should provide a performance advantage are well-documented 

and heavily studied by both private and academic researchers. Each of the six 

factors is represented by a corresponding mutual fund designed to invest 

according to the factorôs principles. The rolling return charts plot the 

performance of the S&P 500 in white as the simple benchmark to beat, and the 

performance of the factor fund in yellow. The area between the two rolling 
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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 the S&P 500. The 

noteworthy observations for this set of rolling return charts include:  

 

¶ Each of the factor funds has a prolonged period of 4 years or more that 

underperform the S&P 500 market index. Investors often lose patience and 

fire strategies that lag for extended periods in favor of hiring an 

alternative strategy that is currently doing better. A financial advisor 

involved in selecting the strategy is likely to be at risk of getting fired with 

the offending strategy. 

¶ Each chart has approximately an equal amount of red and green area. 

Surprisingly, none of the factor funds either measurably outperformed 

or underperformed the S&P 500 over this multi-decade period.  This is 

particularly surprising, considering the positive press both value and 

dividend strategies typically receive. If there was some group of investors 

that could do well with these strategies, would it not be the professional 

fund managers?  There is a disconnect here. 

Investors who would prefer to use rudimentary buy-and-hold methods find 

themselves occasionally in the position of firing their strategy for poor 

performance and then hiring a better-performing strategy as a replacement.  

While on the surface, 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 

index over 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 Heebnerôs CGM Focus Fund (CGMFX) between 2000 and 2010. On  

December 31, 2009, the Wall Street Journal ranked CGMFX as the ñBest 

Stock Fund of the Decade,ò having averaged over 18% annual returns. It 

outpaced its closest rival by more than 3%. However, to achieve those returns 

you would have had to invest your 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 after it has suffered a terrible loss. According to 

Morningstar, the average CGMFX investor actually lost 11% annually 

through poor entry 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 academic research regarding the 

correlation between fund performance and the fundôs AUM. I found that there 

was sufficient information about CGMFXôs total assets AUM at various points 
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in time to confirm a spreadsheet model that approximates CGMFX AUM based 

on growth driven by the fundôs recent performance. With that in hand, it would 

also be possible to model just how investors shoot themselves in the foot. The 

analysis starts with examining the performance of CGMFX relative to the S&P 

500 market index (chart below). During the decade from 2000 to 2010, the S&P 

500 was nearly flat, while CGMFX posted more than a 400% return, even after 

accounting for its terrible loss in 2008.  
 

 
 

The CGMFX rolling 1-year return chart (below) reveals numerous outstanding 

periods of performance, a few moderate performance 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 start taking note of it. 
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In the charts below, AUM (blue) is the result of both cumulative inflows (new 

investments - orange) and cumulative investment returns achieved on prior 

AUM.  New inflows are modeled as proportional to current AUM and 

proportional to the recent performance difference between the fund and the 

S&P 500 market index. The 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 the AUM reported in news 

articles at various points in the fundôs history. To keep the vertical scale 

reasonable, the chart has been broken into two separate periods, each 

surrounding one of the recent market crashes. 

 

 
 
Particularly notable is the sharp rise in cumulative inflow in 2008. By mid-

2008, the S&P 500 was already 6 months into decline. But Ken Heebner was 

still kicking ass and taking names, continuing to put up 75% year-over-year 

returns. That would indeed be hard to resist. They signed up in droves. Kenôs 

secret to success traditionally had been placing heavy bets on just a few 

companies that met his criteria and holding them for a relatively short number 

of months. In late 2008 that stopped working and CGMFX crashed twice as 

hard as the S&P 500, taking the massive new inflows down with it.  

  

The cumulative return (black) is simply the sum of dollars earned each day over 

the fundôs history. Thus, each daily contribution is proportionally weighted to 

the AUM each day. For example, if the fund has $100 and the monthly return 

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

(a total of $200 AUM) and the next monthôs return is -10% then the contribution 

is -$20, and the cumulative return is -$10. Even though the percentage gain and 

loss were the same, the bet was twice as large during the bad day, resulting in 

a net loss of $10. This is how CGMFXôs prior cumulative returns were wiped 

out and replaced with $3.5B all-time net loss to investors in 2009 (red).  
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Itôs noteworthy that Ken Heebnerôs strategy did poorly in the second half of 

each market crash. Each of the charts (below) plot the S&P 500 market index 

(white) against the nine original SPDR sector ETFs. A casual examination of 

the charts seems to provide an explanation for the difference. In both cases, 

when there were still opportunities among market sectors, Ken found them. 

However, when virtually everything went down together, Kenôs typically high-

beta selections produced an unprotected high-beta ride to the bottom.  

 

 
 

The same relatively simple spreadsheet model was made for Fidelityôs 

Biotechnology sector fund to see if its well-known wild swings have had a 

similar effect on cumulative returns for investors. The fundôs historically 

reported AUM was also easily matched to the sum of the modelôs cumulative 

inflow and its cumulative returns measured in dollars. The high returns of 1999 

and 2000 drew considerable attention and attracted inflows that ballooned the 

fundôs AUM six times over in under a year. Again, a sharp decline following a 

few stellar years was responsible for wiping out all of FBIOXôs prior 

cumulative returns and replacing them with $120M of all-time net loss to 

investors in 2002 (red). Being late to the party arrive and late to leave is the 

recipe for disaster. Investors who bought in much earlier and/or sold much 

earlier fared considerably better. 
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In mid-2015 and early 2016 biotechnology was again taken to the cleaners 

following multiple years of very strong returns. While it is likely the sector was 

overbought, a steep selloff was triggered by a series of harsh ñregulatory-likeò 

comments made by the leading U.S. Presidential candidates of both political 

parties. Again, the cumulative returns experienced by real investors over the 

prior 27 years were erased in a matter of months ï zilch, nada, squat, zip!    

 

 
 
The problem of mistiming purchase and sale of ETFs is pervasive, according 

to Elisabeth Kashner, Director of ETF research for FactSet, in an interview 

article in the AAII Journal of August 2017. FactSet compared the performance 

of dollar-weighted returns to time-weighted returns for numerous classes of 

ETFs. Time-weighted returns are the same as those reported in the market, 

where the weighting for daily returns is identical over time. Dollar-weighted 

returns set the relative weighting for each dayôs returns in proportion to AUM 

that day. The table (right) illustrates that 

no matter what the ETFôs investment 

strategy is, dollar-weighted returns are 

always less than the time-weighted 

returns.   

  

Kashner says, ñin every case where you 

have the dollar-weighted returns 

underperforming the time-weighted 

returns, by definition investors are 

buying high and selling low é timing 

decisions made by investors are 

causing them to underperform the very 

strategic ETFs they are investing in.ò 
 

Returns:

Dollar-Weighted 

vs. Time-Weighted

Dividends -0.76%

Vanilla -0.82%

Growth -1.03%

Value -1.23%

Fundamental -1.49%

Multifactor -2.82%

Low Volatility -3.00%

Momentum -7.90%

High Beta -13.14%
Source: FactSet. 

Strategy

Data: 3/31/2012 to 3/31/2017.
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È Risk #7 ï Savings Will Not Be Enough
Retiring early and well are the primary objectives of retirement investing. 

Unfortunately, The Economic Policy Instituteôs March 2016 article11, ñThe 

State of American Retirement,ò paints a dire picture of American retirement 

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 income and savings are not uniformly distributed from top to bottom. 

Non-uniformity of income is nothing new ï it has been with us since the 

beginning of civilization. However, what is particularly troubling is the number 

of people who will be entirely dependent on social security. The National 

Institute on Retirement Securityôs 2013 report,26 ñThe Retirement Savings 

Crisis: Is It Worse Than We Think?ò reports that the collective retirement 

savings gap among working households age 25-64 ranges from $6.8 to $14 

trillion, depending on the financial measure. 
 

A few other interesting statistics include: 

¶ 42 million retirees receive Social Security benefits in 2017. 

¶ 25 million count on Social Security as their primary source of income. 

¶ 4 million boomers will retire each year for the next 18 years. 

¶ Roughly half of baby boomers will retire with no savings at all. 

¶ Baby boomers have saved less than half of what they will need to retire.  

¶ Not saving enough for retirement is Americaôs top financial regret. 

¶ 74 percent of adults now plan to work past retirement age. 

¶ Social Security shortfall projected to be $12.5 trillion by 2091. 
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Financial firms recommend saving about 10 times your final annual income for 

a target retirement age of 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, such as later retirement, 

downsized lifestyle, or better investments. 

  

Whatôs My Budget?  Estimating your retirement budget is fairly simple given 

a few assumptions ï such as retiring at age 67, living to 100 years, and fully 

consuming your nest egg principal in the process. Use the examples below as a 

template. Substitute values into the formulas for your savings, estimated 

investment returns, rate of inflation, and your social security/pension situation. 

  

 
 

 

Retirement Income Example 1:    
($1,000k Nest Egg, Good Market, Couple, 67 - 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 Example 2:   
($250k Nest Egg, Marginal Market, 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% Principal Consumption) 

 $16,800 = ($1,400/mo. Social Security)(12mo.)(1 person) 

 $27,157 = Annual Retirement Income 

 



Chapter 3:  Detailing the Seven Faces of Risk 
 

53 

When Can I Retire?  Consider the case of someone 50 years old with $50K 

currently saved (about average for that age), contributing an additional 

$6K/year to an IRA, expecting $25K/year from Social Security when retired, 

assuming 2.5% inflation, and 

hoping to live to age 100.  The 

chart (right) illustrates the 

projected retirement age for 

desiring either a $75K/year or 

$125k/year retirement budget. 

Estimated retirement age is 

obviously quite strongly tied to 

investment returns. Simply 

putting your retirement savings 

under the mattress (or in cash) 

guarantees youôll have to work 

until you drop. Even if the 

market has a good decade or 

two with an average 8% per 

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 for a more serious 

retirement downsizing, or find a much better way to invest your savings.  
 

 

 

The Future Market Is Uncertain. There is no shortage of doomsday scenarios 

we could worry about (such as asteroids, supervolcanoes, plagues, and nukes), 

but then all bets would be off. 

Short of that, Mark Twainôs quip, 

ñHistory doesnôt repeat itself but it 

often rhymes,ò may be a sufficient 

model for testing retirement plans. 

The Future Market Scenarios chart 

(right) shows two simple variants 

worth examining. The orange 

dataset repeats the market 

performance from 1982 through 

Important Observation 
There is no connection between ñretiring early and wellò and any 

ordinary measure of investment risk, such as standard deviation. 

A smoother ride is nice, but if it is not faster youôll still be late.  
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July 2017. The blue dataset starts from 1997 and repeats twice over the 35-year 

period.  The first dataset starts with a long bull run, whereas the second dataset 

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, the oft-recommended 4% rule 

(withdrawing 4% of the original balance annually) appears to be excessively 

conservative. The 8% rule even holds up for the entire 35 years.    

 

 
 

In the second scenario, there is a pair of market crashes looming in the near 

future ï as there very well may be. In this scenario, only the 4% rule makes it 

all the way. Heavy withdrawals during the early market crashes are punishing. 
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Part 2:  
New Tools Change Old Rules 

 

 

ñThe measure of intelligence is the ability to change.ò 

 

ï Albert Einstein 
 

 

ñWhen my information changes, I alter my conclusions.  

What do you do, sir?ò 

 

ï John Maynard Keynes 

 
 

 

Galileo Discovers Reality:   
Galileo was the first to point a telescope 

skyward and quickly discovered Jupiter had 

its own set of moons and the sun had spots 

that moved. This new tool revealed a new 

reality that forever changed our model of the 

universe and our place within it.  

 

Indiana Jones Reduces Risk:  
During an escape scene in ñRaiders of the 

Lost Ark,ò Indiana Jones suddenly found 

himself challenged by an expert Arab 

swordsman eager for battle. Indiana Jones 

changed the game to reduce his risk of death 

by instead drawing a gun and shooting him.   

 

Icy Stairs Become Passable: 
Icy stairs typically become more dangerous 

the faster they are traversed ï an exchange 

of risk for return. However, adding steel 

grating treads changes the game. Address 

the root cause of the problem ï donôt be 

mindlessly held hostage to its demands. 
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Chapter 4: 
Relative Risk  ɀ A Consensus Standard 

ð Nelson Mandela 
ñIf you cannot measure it, you cannot control it.ò 

 

ï Lord Kelvin 
 

È 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 of the day, the two drivers 

email their recorded noise statistics to one another for comparison.  The Ford 

readings averaged 65dB, and the Chevyôs readings averaged 75dB. Should 

everyone go out and buy a Ford based on this evidence? Maybe not. We donôt 

know if they drove 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 measurement consistency problems.   

 

The Sharpe ratio for the 

S&P 500 index varies 

quite widely depending on 

the start and end dates over 

which it is measured. The 

crash of 2008-2009 marks 

a steep boundary in its 

value because volatility 

has been so low during the 

period since the crash. 

Measuring the Sharpe ratio 

only from 2009 forward in 

time would misrepresent 

its long-term character. 

Even if only the more 

stable period of the chart 

(prior to 2008) is 

considered, we get the 

green set of values for 

calculations made through 

July 2014 and the purple set of values for calculations made through July 2017. 

What Sharpe ratio would you like?  If the value is 0.40, is that good or bad?  
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The good news is that the Sharpe ratio can be quickly and accurately measured 

with many digits of precision. The bad news is that the entire measurement is 

meaningless without context, just as it is for noise-level measurements in Ford 

and Chevy cars. Measurement has no value without the context of 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 Income Security Act of 

1974 (ERISA), the Securities and Exchange Commission (SEC) Investment 

Advisers Act of 1940, and the Uniform Prudent Investor Act (UPIA) is (a) any 

practical definition of risk or how it is quantitatively measured; (b) any 

guidance for determining how much diversification is required; and (c) any 

mention of the risk categories (conservative, moderate and aggressive) 

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 nebulous about riskôs definition. The closest regulators 

come to defining risk is through the occasional use of the phrase ñloss of value.ò 

 

Regarding Lord Kelvinôs earlier quote, I would add: ñIf you canôt measure it, 

you canôt defend it.ò  There are two reasons why a defense may be required: 

 

1. During a fiduciary responsibility audit of client accounts by regulators, if 

there is no regulatory definition of risk and the measurements that are made 

wander significantly from year-to-year, how can any strategy that strays 

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 

quantitative defense? Regulators have provided no quantitative means for 

professionals to defend their investment advice as being either suitable or 

prudent. Absent an accepted regulatory measure of risk, there can be no 

safe harbor during a fiduciary audit. 
 

2. Whether the investor is self-directed or relies on an investment advisor, 

there will come a time when failure of the investor to understand the 

character of an investment leads to fear when the market hiccups. When 

recent performance lags a benchmark without a satisfactory explanation, 

the strategy, and possibly the advisor, may soon be fired. 
 

Fortunately, we can look to the traditional risk-classification model 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 industry-standard definitions that enable risk-
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category portfolios to be modeled, quantified, and used as reference standards 

in assessing the relative risk performance of other investment portfolios.   

  

In the remainder of this chapter we will develop consensus-based portfolio 

definitions for each risk category; establish standardized risk performance 

measures for each category; quantitatively assess the relative risk performance 

of a few noteworthy portfolios; and demonstrate the compelling stability, 

intuitive understanding, and ease of use of a new risk measurement method we 

call Relative Risk. 
 

 

È Consensus Risk-Category Portfolios 
Fortunately, regulators have long-accepted the asset allocation portfolio 

definitions marketed by members of the financial industry, such as those 

illustrated in Appendix E. Together they form a consensus set of industry-

standard risk-category portfolio definitions that can be modeled, quantified, and 

used as reference standards in assessing the performance of other portfolios.  

  

While regulators have set broad fiduciary standards for suitable and prudent 

investments, financial institutions have been free to interpret exactly how to 

create and offer a range of risk-category portfolios, such as conservative, 

moderate, and aggressive. Not surprisingly, the number of risk categories and 

asset class allocation weights varies from one institution to another, as 

illustrated by the portfolio definitions of the ten well-known financial 

institutions in Appendix E. However, together they can be used to form a 

consensus set of industry-standard risk-category portfolios provided that the 

following ambiguities are resolved ï as suggested therein. 

 

Standardized Risk Category Ambiguities to Resolve: 

1. Number of Risk Categories: Industry models typically include three-to-

five risk categories. Three is a bit too granular. Five risk categories will be 

used: aggressive, growth, moderate, conservative, and stable income. 

2. Number of Asset Classes to Use: The simplest portfolios include only 

stocks and bonds. These are often further subdivided. Weôll use 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 an aggressive portfolio.  
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After a thorough review of the standard models posted online by numerous 

financial advisory firms, it was not difficult to create the below standardized 

definition of Industry Consensus Risk-Category Portfolios. Regulators have 

by default inherently approved these definitions through their decades-long 

acceptance of the financial industryôs risk-category portfolios. As such, their 

definitions form a regulatory accepted set of risk-category portfolios that can 

be statistically quantified and used to set quantitative reference standards 

against which any stock, fund, or portfolio can be measured.   

 

Vanguard mutual funds VFINX, VTRIX, VBMFX, and VWSTX (charted 

below) were selected as proxies to represent the four asset classes (Domestic 

Equity, International Equity, Fixed Income, and Short-Term Funds) because of 

their excellent asset class matches, long data history, and broad industry 
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respect. However, there are numerous equally suitable virtual clones of these 

funds available from other fund companies that will produce similar 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: 

 

 ὅὃὋὙὖ ὖϳ
ϳ

 - 1  
 
Where:  

¶ Pstart = the starting price 

¶ Pend = the ending price 

¶ 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 makes its values ambiguous. 

2. Downside Deviation: Values change with range and starting date. No 

reference makes its values ambiguous. 

3. Sharpe Ratio: It incorporates the problems of the standard deviation. It is 

proportional to CAGR because its true intent is ñrisk-adjusted return.ò 

4. Sortino Ratio: It incorporates the problems of the downside deviation. It 

is proportional to CAGR because its true intent is ñrisk-adjusted return.ò 

5. Ulcer Index: Measures depth and duration of decline from a prior high, but 

is permanently unforgiving, unlike the rolling drawdown. Its risk scale is 

arbitrary and has no reference, thus making its values ambiguous.  

6. Wins or Beats: Does not incorporate size of wins or losses. Ambiguous. 

7. Max Drawdown: Does not account for duration or repetition of loss. 

8. Rolling Drawdown:  Similar to downside deviation. Ambiguous. 

9. Risk Number: Developed recently by Riskalyze. Based on 6-month 

downside deviation variant. 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 over time with 

the ratio of good to bad years. Best by far on this list! See Appendix F. 
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È Relative Risk ï Stable and Intuitive  

Although the Riskalyze Risk Number is truly head and shoulders above the 

others, it will receive some criticism by the purists among investors, bloggers, 

and researchers for not truly measuring downside deviation, artificially 

compressing the scale ends, susceptibility to variation over time, and excluding 

data prior to 06/2004 when available. To overcome the shortcomings of prior 

methods ñRelative Riskò was developed to incorporate these features: 

 

¶ Based on a measure of downside deviation consistent with behavioral 

economics (Prospect Theory). 

¶ Uses a quarterly interval for risk measurement ï one month is too short for 

tactical momentum to have a serious effect, and one year is too long.  

¶ Uses a ratio method to stabilize measurements across time by removing the 

effects of market perturbations common to all (or at least most). 

¶ Defines 100% Relative Risk to be the quarterly downside deviation of the 

Consensus Risk Category Aggressive Portfolio.  

¶ Accommodates different lengths of data history by computing the 

downside deviation for both only over the period when both have data. 

 

Thus, Relative Risk is based on Quarterly Downside Deviation (QDD), which 

is calculated as the root mean square of negative quarterly returns, sampled 

daily over the portfolioôs data span. Specifically: 

 

╠╓╓  

В ὓὭὲ
ὴὭ

ὴὭ σάέ
ρȟπ

 
  

Ὕέὸὥὰ Ὀὥώίσάέ
 

 

Where: 

¶ Total Days = the number of market days in the evaluation period. 

¶ 3mo = one-quarter of a year, typically 63 market days. 

¶ p(i)  = the equity curve ς the price on day i. 

 

Relative Risk is the ratio of the test portfolioôs QDD to the Consensus 

Aggressive Portfolioôs QDD. The Consensus Aggressive Portfolio serves as 

the reference standard against which all others are compared, and by 

definition will always have a Relative Risk of 100%.   
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╡▄■╪◄░○▄ ╡░▼▓ 
ὗὈὈ έὪ ὝὩίὸ ὖέὶὸὪέὰὭέ

ὗὈὈ έὪ ὅέὲίὩὲίόί ὃὫὫὶὩίίὭὺὩ ὖέὶὸὪέὰὭέ
 

 

To put the stability of Relative Risk to the test, three distinctly different mutual 

funds were selected: (1) fairly conservative FASMX (Fidelity Asset Manager 

50%); (2) broad market FCNTX (Fidelity Contra Fund); and (3) specialty sector 

FSPHX (Fidelity Healthcare). The relative risk for each is plotted (below) and 

demonstrates that the method provides remarkable stability in values so long as 

at least one market crash and one growth period are included in the test period. 

 

 
 

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 FASMX varies between 70% and 

74%, and the Relative Risk of FSPHX varies between 102% and 113%.  

Furthermore, Relative Risk has a strong intuitive meaning: 

    

 How smoothly are your assets riding compared to  

a classic industry-standard Aggressive portfolio?   

 
See also Appendix F for a detailed comparison between Relative Risk and the 

Riskalyze Risk Number for various asset classes and market sectors, and for a 

projection of their stability into the future. 
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È Measuring the Risk-Category Portfolios  
When the five consensus risk-category portfolios (using the four allocation 

weighted asset class funds VFINX, VTRIX, VBMFX, and VWSTX) are 

created and plotted together alongside the S&P 500 Index (below), two 

interesting alternative views emerge depending on the plotôs starting date. The 

upper plot begins in 1990. 

Over this period the 

Aggressive portfolio 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 in 2017 but also 

flips the situation by putting 

the Fixed Income portfolio 

in the lead over all others 

during this entire 17-year 

period! Whatôs one to do? 

Even I must admit that the 

Fixed Income portfolio 

looks pretty good from here!   

 

The comparative 27-year performance for the five consensus risk-category 

portfolios is plotted below. Annualized Return is measured as the CAGR. Risk 

is measured as the quarterly downside deviation (QDD). The horizontal axis 

has been rescaled from QDD units to 

indicate Relative Risk. As should be 

expected,  consensus  portfolios   1   

through   5   align themselves just 

beneath MPTôs Efficient Frontier, 

shown as the dotted line stretching 

between the  domestic equity fund 

and the  fixed income fund. The 

five portfolios lie just beneath the 

Efficient Frontier because their asset 

class allocations in fact are slightly 

suboptimal. Aggressive Portfolio  5  

 

  


















































































































































































































































































































































