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CONQUERING  

THE SEVEN FACES OF RISK 
Automated Momentum 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 
reduce the “random walk” part of the signal and improve the 
probability of making a better investment choice. The good news is 
two-fold: (1) The book’s principles and methods are described in a 
manner most ordinary investors will easily grasp, and (2) While it is 
truly complicated under the hood (like my car), software tools make 
it easy to drive.  So, buckle up, turn the page, and let’s go for a ride!  
 

Scott M. Juds 



 

iii 

CONQUERING THE SEVEN FACES OF RISK 
Copyright © 2017, 2018 Scott M. Juds  

 

All rights reserved. No part of this publication may be reproduced, distributed, 

or transmitted in any form or by any means, including photocopying, recording, 

or other electronic or mechanical methods, without the prior written permission 

of the publisher, except as follows: 

 

 Brief quotations embedded in critical reviews and technical publications, 

which may include graphical material, provided that quotations and 

graphical material include a proper citation (i.e. “Fair Use Doctrine.”)  

 Other noncommercial uses permitted by copyright law.  

 

Please visit www.FinTechPress.pub for more information about: 

 Other related papers, books, or Updates or Revisions to this Book.  

 How to get the Author’s Personal Autograph on your hardcover copy. 

 Requesting Permission for other re-uses of this copyrighted material.  

 

Disclaimer: While we have tried to provide accurate and timely information 

and have relied on sources we believe to be reliable, the book may include 

inadvertent technical or factual inaccuracies. We do not warrant the accuracy 

or completeness of the materials provided, either expressly or implied, and 

expressly disclaim any warranties or fitness for any particular purpose. Nothing 

contained in this book should be used or construed as an offer to sell, a 

solicitation of an offer to buy, or a recommendation for any security, and is not 

intended as personal financial advice. Some of the strategies and portfolios 

presented in this book may not be suitable for your specific life plan and 

situation. The author is not a registered investment advisor and does not provide 

professional financial investment advice specific to your life situation. 

Performance information presented herein is hypothetical, is based on historical 

data and algorithmic models, and is not a guarantee of future results. That said, 

applying Temporal Portfolio Theory to level the playing field with Wall Street 

and tip the odds in your favor is what this book is all about.     
 

ISBN-13:978-1543913750  

Published by FinTech Press (www.FinTechPres.pub) 

Originally Printed in the USA by BookBaby (www. BookBaby.com) 

Rev. 04-2018  

http://www.fintechpress.pub/


 

iv 

 

 
 

 
 
 
 
 
 

  



 

v 

 

 

 

 

 

Table of Contents 

 

THANKS ............................................................................................................... VIII 

THE POINT ..............................................................................................................IX 

INTRODUCTION ....................................................................................................... 1 

PART 1:  INVESTMENT RISK MANAGEMENT ............................................................. 9 

CHAPTER 1:   RISK MANAGEMENT PROBLEM OVERVIEW ................................................... 10 
 Identifying the Seven Faces of Risk ................................................................. 10 
 The Retirement Savings Shortfall Crisis .......................................................... 12 
 Can Someone Please Help Me Invest? ............................................................ 13 
 Why A Holistic Approach to Risk is Needed .................................................... 15 

CHAPTER 2:   THE HISTORY OF RISK MANAGEMENT .......................................................... 17 
 The Definition of Risk ...................................................................................... 17 
 Modern Portfolio Theory – 1952 .................................................................... 22 
 Hindsight and the Efficient Frontier ............................................................... 28 
 Behavioral Economics – The Downside .......................................................... 31 
 Measure Risk?  Which Part? ........................................................................... 33 

CHAPTER 3:   DETAILING THE SEVEN FACES OF RISK .......................................................... 35 
 Risk #1 – Single-Stock Risk .............................................................................. 35 
 Risk #2 – Market Volatility ............................................................................. 39 
 Risk #3 – Bear Market Crash .......................................................................... 40 
 Risk #4 – Momentum Loss .............................................................................. 42 
 Risk #5 – Backtesting Deception ..................................................................... 43 
 Risk #6 – Strategy Hired/Fired Late ................................................................ 45 
 Risk #7 – Savings Will Not Be Enough ............................................................ 51 

PART 2:  NEW TOOLS CHANGE OLD RULES ............................................................. 55 

CHAPTER 4: RELATIVE RISK – A CONSENSUS STANDARD .................................................... 56 
 A Better Risk Measurement Standard is Needed ............................................ 56 
 Consensus Risk-Category Portfolios................................................................ 58 
 Relative Risk – Stable and Intuitive................................................................. 61 
 Measuring the Risk-Category Portfolios ......................................................... 63 
 Single Fund Risk Misperception ...................................................................... 64 
 How Stocks, Funds, and Robos Stack Up ........................................................ 65 



 

vi 

CHAPTER 5: TEMPORAL PORTFOLIO THEORY ................................................................... 67 
 Momentum in Market Data ........................................................................... 68 
 Causes of Momentum – Will it Persist? .......................................................... 76 
 Information Theory: Signal-to-Noise Ratio ..................................................... 82 
 Differential Signal Processing ......................................................................... 84 
 True Sector Rotation ....................................................................................... 89 
 Matched Filter Theory .................................................................................... 96 
 Automated Polymorphic Momentum ........................................................... 103 
 Forward-Walk Progressive Tuning ............................................................... 114 
 StormGuard-Armor: Market Safety Indicator ............................................... 117 
 Integrated Bear Market Strategies ............................................................... 125 
 Portfolio of Divergent Strategies .................................................................. 132 
 Crowd-Sourced Strategy Evolution ............................................................... 134 
 Stocks vs. Sectors & Asset Classes ................................................................ 137 

PART 3: FEARLESS INVESTING MADE EASY ........................................................... 139 

CHAPTER 6: CONQUERING THE SEVEN FACES OF RISK...................................................... 140 
 Risk #1 – Single-Stock Risk ............................................................................ 141 
 Risk #2 – Market Volatility ........................................................................... 142 
 Risk #3 – Bear Market Crash ........................................................................ 143 
 Risk #4 – Loss of Momentum ........................................................................ 144 
 Risk #5 – Backtesting Deception ................................................................... 145 
 Risk #6 – Strategy Hired/Fired Late .............................................................. 146 
 Risk #7 – Savings Will Not Be Enough .......................................................... 147 

CHAPTER 7: CREATING YOUR OWN 401K STRATEGY ...................................................... 148 
 401k Strategy Design Principles ................................................................... 149 
 How to Build a 401k Strategy ....................................................................... 149 
 Two Example Strategies ............................................................................... 151 

CHAPTER 8: PRUDENT MOMENTUM PORTFOLIOS .......................................................... 154 
 Overview of the Portfolios ............................................................................ 154 
 Prudent Momentum 20:80 – Fixed Income .................................................. 156 
 Prudent Momentum 40:60 – Conservative ................................................... 158 
 Prudent Momentum 60:40 – Moderate ....................................................... 160 
 Prudent Momentum 80:20 – Growth ........................................................... 162 
 Prudent Momentum 100:0 – Aggressive ...................................................... 164 

SUMMARY AND CONCLUSION ..................................................................................... 166 

APPENDICES ........................................................................................................ 169 

APPENDIX A THE DEFINITION OF RISK ........................................................................... 170 
APPENDIX B HOW MUCH RISK / DIVERSIFICATION ........................................................... 172 
APPENDIX C   TYPICAL MARKET CRASH PREDICTIONS ........................................................ 174 
APPENDIX D   RECESSIONARY THREATS .......................................................................... 175 
APPENDIX E    INDUSTRY RISK-CATEGORY PORTFOLIOS ..................................................... 176 
APPENDIX F RELATIVE RISK VS RISK NUMBER .................................................................. 178 



 

vii 

APPENDIX G ROBO ADVISOR AND AAII PORTFOLIOS ........................................................ 180 
APPENDIX H MARKET DIRECTION INDICATOR EFFICACY TEST ............................................. 184 
APPENDIX I “FIDELITY GENERAL” MUTUAL FUNDS LIST..................................................... 186 
APPENDIX J “FIDELITY SECTORS” MUTUAL FUNDS LIST ..................................................... 187 
APPENDIX K “ETFS PRE-2007” FUNDS LIST................................................................... 188 
APPENDIX L STRATEGY EVALUATION TOOL ..................................................................... 189 
APPENDIX M NAAIM 2016 WAGNER AWARD .............................................................. 190 
APPENDIX N EXTENDED HISTORY TICKER SYMBOLS .......................................................... 191 
APPENDIX O INTEGRATED BEAR MARKET STRATEGY EXAMPLES .......................................... 195 
APPENDIX P EIGHT FIDELITY ASSET CLASS STRATEGIES ...................................................... 198 
APPENDIX Q ETF PRUDENCE PORTFOLIO CHARTS ............................................................ 202 
APPENDIX R THE INEFFICIENT FRONTIER BY DECADE ......................................................... 204 
APPENDIX S SUBSTITUTING MUTUAL FUND SYMBOLS....................................................... 205 
APPENDIX T PRUDENT MOMENTUM UNDERLYING STRATEGIES .......................................... 207 

BIBLIOGRAPHY AND REFERENCES ........................................................................ 220 

INDEX .................................................................................................................. 224 

ABOUT THE AUTHOR ........................................................................................... 231 

MORE PRAISE FOR THIS BOOK ............................................................................. 232 

 
 

 

 

 



 

viii 

Thanks 
 

“I can no other ANSWER make but thanks, 

 and thanks, and ever thanks…”  

 

– William Shakespeare 

  
 

I would particularly like to thank and acknowledge my father, Donald Juds, a 

consummate mechanical engineer and businessman, for his early enthusiastic 

support during the embryonic DOS days of development when this looked 

promising, but was still comparatively simplistic and lame. I am also very lucky 

and thankful to have had two long-term friends, Jim Gamache and Mimi 

Berger, who believed enough to join me in forming a company in 2009 and 

work endless hours to convert some pretty good desktop software into a superb 

online-delivered service others could use to improve their retirement 

investment performance. I would particularly like to thank my brother, Mark 

Juds, a highly respected Principal Engineer of Eaton Corporation, and Joe 

Gruender of San Jose, for being such incredible SectorSurfer evangelists. I am 

also very thankful for the support, advice, and help of software engineer 

Stephen Gower, company advisors Jan Hendrickson and Ed Hubbard, 

AlphaDroid business partner Brian Sullivan, and tech support partner Gary 

Millhollen. This book was a mammoth undertaking that particularly could not 

have been possible without the support of my loving wife, Erin, and the 

amazing support of these fine people who thoughtfully spent countless hours 

reviewing drafts and providing feedback: Les Mosier, Stewart Wilson, Bruce 

Arnheim, Pat McCarroll, Charlie Enz, David Yeh, Raymond Rondeau, Richard 

Erkes, Kevin Cross, Harland Hendrickson, R. Buck Gray, Warren Hyland, 

Mary Ann Rini, Mark Juds, Ed Hubbard, Mimi Berger, and Jim Gamache.  

Thanks for your help in making this book possible! 



 

ix 

The Point 
 

“Insanity is doing the same thing over and  

over and expecting a different result.”  

 

– Unknown Butcrazytrue 

 

 

 
 

Status Quo: Disappointing 

If the future is anything like the past 3 decades, Modern Portfolio Theory’s8 

(MPT’s) “diversify and rebalance” 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, it’s important to remember that MPT was a giant leap forward in 1952 

when Harry Markowitz realized that stocks analysis of the day didn’t 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 
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crashed together, resulting in MPT’s 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 “returns associated with … momentum are 

pervasive” and are “the premier market anomaly” that’s “above suspicion.” 

 

Knowing that “there’s gold in them thar hills” isn’t sufficient – 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 “one must exchange risk for return,” 

it’s made possible because it’s no longer bound by MPT’s framework – we now 

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

 

And Put Safety First 

In Behavioral Economics, Kahneman and Tversky’s “Prospect Theory”9 

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 …  

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

tools change old rules! We’ll show you how easy it is to Conquer the Seven 

Faces of Risk. You don’t 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 “easy button” and skip ahead to Part 3 of the book.    
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Introduction 
 

“Necessity is the mother of invention.” 

 

– 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 doesn’t stop there. The engineer also feels compelled to fix the 

knob before proceeding. It’s what they do. To me, there’s nothing strange about 

that. It’s precisely what spawned the development of SectorSurfer, AlphaDroid, 

and finally, this book.   

  

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

“What is the root cause of the failure that caused the necessity?” Although 

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

to get right in life, there were no “Retirement Investment” classes offered in 

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

into the future apparently isn’t as important as getting a job to support a family 

on an entry level salary. We’re left to figure out investing for ourselves – while 

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

 

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 – 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 – and to me, that meant I had to decide what was going to be “the 
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next big thing.” 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 – 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 couldn’t 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 company’s valuation. I immediately knew I had just completed my 

first investment course in the “School of Hard Knocks.”  

  

Something had to change – I couldn’t possibly monitor the news for such events 

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

the meaning of “single-stock risk” 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 wasn’t 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, “Hmm, 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.” 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. “If the nation’s 

economists were laid end to end, they would 

point in all directions.”  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, “Diversify and 

Rebalance … Diversify and Rebalance.” To 

me, that sounds like “if 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, “What about the data? Does recent market data hold clues for future 

prices? In other words, “Do price trends exist?” 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 month’s return. The experiment 

produced impressive returns – 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 – i.e., trends are 

caused by momentum. By its very definition, “trend” 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, what’s 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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It’s said that “to a hammer, everything looks like a nail.” So, perhaps “to a 

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

problem.” 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 farmer’s 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 system’s false alarm rate (F.A.R.) is inextricably connected to signal 

size, noise size, threshold, and bandwidth. What’s 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 – 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 “signal-to-noise ratiot3” 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 



Introduction 

7 

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 strategy’s 

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 “diversify and rebalance” 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." 

 

– 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 

“stay in the game.” 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 “fact sheet,” 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 MPT’s 

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 

risk’s root causes, giving the illusion of knowledge that “diversify and 

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

 

“Risk comes from not knowing what you're doing.” 

 

– Warren Buffett 

 

 

 

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

remedies. Here we’ll 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 “Yikes!” 
 

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 you’ve 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/Fired 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 … Change the Game!   
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 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 Forum’s 2017 white paper,31 “We’ll Live to 100 – How 

Can We Afford It?” 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 BlackRock’s (world’s 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 won’t be there to pick up the slack.    
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 Can Someone Please Help Me Invest?  
Although most investors have either limited or no access to professional 

investment advice, according to The Economic Policy Institute’s March 2016 

report,11 “The State of American Retirement,” 47% of adults probably don’t 

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 “god of 

finance” 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. You’re on your own! 

 

Company Management Help? Don’t count on it. Corporate attorneys have 

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

zipped – mum’s the word. Offering personal advice could put them in jeopardy 

with the SEC (Securities and Exchange Commission). You’re 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 aren’t in a client’s 

best interest. One bad consequence is today’s complete hands-off approach to 

providing fund selection guidance to employees. You’re 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 aren’t trying to 

beat the market and would be 

happy with what MPT provides, 

then “target-date” 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 – and that is “what is your 

target retirement date?” Selecting 

the right one is easy because 

target-date funds incorporate the 

retirement date right in the fund’s 

name (i.e. Fidelity Freedom 2030 

Fund). Your portfolio will perform 

to MPT standards – no further 

advice required – the algorithms of 

professional fund managers are 

already in full control.   

  

Numerous Robo Advisors have 

emerged since Betterment’s 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 firm’s 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 it’s 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 – 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. It’s about Conquering the 

Seven Faces of Risk by stepping beyond MPT’s 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. 
 

 

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

diversification. Risk’s many faces beckon for a holistic approach, which 

examines the big picture to identify a system’s 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 Joe’s 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 didn’t 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 Sam’s apples naturally became better than the average quality of Joe’s 

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 

“dilution to reduce the problem” to a lower level, whereas Sam employed 

“avoidance to eliminate the problem.” 
 

It’s worth repeating and emphasizing this point in the closing remarks: While 

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

root causes, giving the illusion of knowledge that “diversify and rebalance” 

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

 
“As finance academics, we have almost  

  nothing meaningful to say about measuring risk.” 

 

– Dr. C. Thomas Howard, University of Denver 

 
 

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

industry’s 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: “Aren’t higher 

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

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 aren’t evil and that it misrepresents risk in the decision process. 
 

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

portfolio value loss due to 

market factors.” That’s rather 

simple. Risk is about losing 

money. Our emotions easily 

betray the truth of it. When 

we’re making big money we 

feel euphoric, but if we’re 

losing big money we get 

scared senseless.  

  

The Brandes Institute white paper, “Redefining Risk and Return in Common 

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

“If 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 it’s useful in practice.”   

  

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 “suitable” and 

“prudent” 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 risk’s 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 SEC’s 

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 “overall investment strategy having risk and return objectives 

reasonably suited to the trust.” Thus “prudence” 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, it’s 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 “based on generally accepted investment theory.”  

 

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 you’ll 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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 The Suitable and Prudent Man 

The “Prudent Man Rule” originates from a 1830 

Massachusetts court ruling25 by U.S. judge Samuel 

Putnum requiring trustees “to observe how men of 

prudence, discretion, and intelligence manage their 

own affairs, not in regard to speculation … but in 

regard to probable income and safety of the capital to 

be invested.” 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 client’s individual situation. With the 

advent of Modern Portfolio Theory8 (MPT) in 1952, 

it evolved into the “Prudent Investor Rule,” which requires investments to “be 

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

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

Department of Labor’s Employee Retirement Income Security Act of 1974 

(ERISA)22 29 USC § 1104, “Fiduciary Duties,” also incorporated the rule in 

paragraph (a) “Prudent Man Standard of Care,” stating that “a fiduciary shall 

discharge his duties … 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 … 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.” 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 “suitability” of an investment was recognized 

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

Association of Securities Dealers’ (NASD) “Rules of Fair Practice.” 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 “Professional Responsibilities of Broker-

Dealers: The Suitability Doctrine,” 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 – 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 “Recommendations to Customers (Suitability),” 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, “Suitability of Investment Advice,” to formally up the 

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

client without (1) a reasonable inquiry into the client’s 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 today’s 

FINRA Rule 211119, “Suitability,” to (a) further clarify that a customer’s 

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 – What‘s the Difference? 

On the surface, it’s 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 

investment’s objectives and time 

horizon. Logistically, however, 

FINRA’s “Suitability” Rule 2111 is applied to broker-dealers while ERISA’s 

“Prudent Man Standard of Care” 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 customer’s 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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 Modern Portfolio Theory – 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 portfolio’s 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 

• 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. 

• 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. 

• Risk is Measured as Standard Deviation of Return 

Upside deviation isn’t 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. 

• Risk is Reduced by Owning Uncorrelated Assets 

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

• 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 

“accentuated” 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 “material negative impact on the 

availability of alpha-generating opportunities.” 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 “liar loans.” 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 Rumsfeld’s notion of “unknown unknowns” 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 didn’t know that they didn’t know that 

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

interest-only loans and “liar loans” 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 weren’t 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 “underwater loans” 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 “first 

month, last month, and security deposit.” 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 – 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 – 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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It’s 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 world’s 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 – and that’s 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 – but my wallet says I would be much 

happier if losses in gold weren’t erasing my returns from stocks.    

 

Here’s the takeaway about these correlations:  

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

between stocks and bonds – and there may be others – we don’t know.  

 We know that Efficient Frontier portfolios use past data to determine 

allocation weighting to achieve the maximum return for a specified 

volatility – 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. 

 

 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 we’re building ships to 

explore a round world that was flat only yesterday. Suddenly we’re building 

billions of cell phones and yesterday’s 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 “peak oil” 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 – 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 “hindsight selection bias.” In portfolio construction, 

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

affect the process of selecting portfolio members – 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 
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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 – 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 who’ve 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 “lucky” 

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 MPT’s 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 I’ve noted that 

I have eight. What’s that all about? It’s not because I love shopping – after all, 

I’m 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 “there is a right tool for every job.” 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. It’s not a big 

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

to changing market conditions – but that leads to “you know what.”  

 

 

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

behavioral economics with their 1979 seminal paper9: “Prospect 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 “prospect” 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 month’s 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 don’t care too much about the 

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

with the simple dictionary definition that says: “Risk is the probability of 

portfolio value loss due to market factors.” It wasn’t 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: 

 

𝑆ℎ𝑎𝑟𝑝𝑒 𝑅𝑎𝑡𝑖𝑜 =  
(𝐴𝑣𝑒𝑅𝑒𝑡𝑢𝑟𝑛 − 𝑀𝑀𝑅𝑒𝑡𝑢𝑟𝑛)

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛
 

 

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 Sortino’s 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: 

 

𝑆𝑜𝑟𝑡𝑖𝑛𝑜 𝑅𝑎𝑡𝑖𝑜 =  
(𝐴𝑣𝑒𝑅𝑒𝑡𝑢𝑟𝑛 − 𝑀𝑀𝑅𝑒𝑡𝑢𝑟𝑛)

𝐷𝑜𝑤𝑛𝑠𝑖𝑑𝑒 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛
 

 

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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 Measure Risk?  Which Part? 
People with different backgrounds and in different life situations care about 

different measures of risk.  Since SectorSurfer’s 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, 

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

“Fearless SPDR Man” 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 – 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 market’s 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 market’s direction 

and performance temporarily disappoints. 

(4) Rolling Drawdown: 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 – 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 Probability 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 “industry standard aggressive portfolio.”  

(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 

 
“Victorious warriors win first and then go to war, while 

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

 
– 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 – and defeating investment risk is no exception. It’s why you’ll 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 – attempting to defeat them all 

with the “sword of diversification” 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 – which is the purpose of this chapter. 

 

 Risk #1 – 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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initially 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 can’t 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, 

“Markets can remain irrational longer than you can remain solvent.” 
 

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 internet’s 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 – 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 Apple’s continued earnings growth.  

 

M (Macy’s): Macy’s 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, Macy’s was taken to slaughter – being 

abandoned as imminent Amazon roadkill.   

 

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

“short squeeze” 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 “long,” 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, it’s 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. 
 

 
 

 

“Investors are attracted to stocks like moths are to a flame.” Getting 

burned should be occasionally expected. According to Longboard’s white 

paper, “Capitalism Distribution Study,” 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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 Risk #2 – 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 “punctuated events,” 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 MPT’s domain, the 

first chart leads to well-known asset allocation solutions such as Fidelity’s 

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, MPT’s 

constructs render it oblivious to temporal data. 
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 Risk #3 – 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 – 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 “margin account” 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 “stop-loss orders” and may further trigger “margin calls” 

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 “things we don’t know that we 

don’t know,” we do know about one particular time bomb staring us in the face 

– 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 

“boomers” 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, 

Japan’s Nikkei 225 index peaked 

at 39,000 nearly 30 years ago and 

hasn’t 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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 Risk #4 – 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 market’s analysis and 

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

patents, trade deals, and leaders all create momentum – 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, there’s 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. 



Chapter 3:  Detailing the Seven Faces of Risk 
 

43 

 Risk #5 – 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 can’t 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 “It's Five O’clock Somewhere” and your 

buddies want to meet at that new bar across 

town after work, it’s likely that rush hour 

congestion will delay that first sip. The 

fastest route to the bar can only be known 

in hindsight – 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 – 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 – 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. There’s 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. 

QDEL’s 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 won’t 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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 Risk #6 – Strategy Hired/Fired Late 
Perhaps the biggest problem with “Buy and Hold” is that the only ones that can 

do it well are those who don’t pay attention to the markets. If you’ve 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 you’ll ask yourself is “Why 

am I hanging onto terrible XYZ? Shouldn’t I sell it and buy fabulous ABC 

instead?” All of a sudden, you’ve become your own investment manager and 

trader – 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 – 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 “factor” 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 factor’s 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 Heebner’s CGM Focus Fund (CGMFX) between 2000 and 2010. On  

December 31, 2009, the Wall Street Journal ranked CGMFX as the “Best 

Stock Fund of the Decade,” 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 fund’s AUM. I found that there 

was sufficient information about CGMFX’s 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 fund’s 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 fund’s 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. Ken’s 

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 fund’s 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 month’s 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 CGMFX’s prior cumulative returns were wiped 

out and replaced with $3.5B all-time net loss to investors in 2009 (red).  
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It’s noteworthy that Ken Heebner’s 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, Ken’s typically high-

beta selections produced an unprotected high-beta ride to the bottom.  

 

 
 

The same relatively simple spreadsheet model was made for Fidelity’s 

Biotechnology sector fund to see if its well-known wild swings have had a 

similar effect on cumulative returns for investors. The fund’s historically 

reported AUM was also easily matched to the sum of the model’s 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 

fund’s AUM six times over in under a year. Again, a sharp decline following a 

few stellar years was responsible for wiping out all of FBIOX’s 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 “regulatory-like” 

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 – 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 day’s returns in proportion to AUM 

that day. The table (right) illustrates that 

no matter what the ETF’s investment 

strategy is, dollar-weighted returns are 

always less than the time-weighted 

returns.   

  

Kashner says, “in every case where you 

have the dollar-weighted returns 

underperforming the time-weighted 

returns, by definition investors are 

buying high and selling low … timing 

decisions made by investors are 

causing them to underperform the very 

strategic ETFs they are investing in.” 
 

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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 Risk #7 – Savings Will Not Be Enough
Retiring early and well are the primary objectives of retirement investing. 

Unfortunately, The Economic Policy Institute’s March 2016 article11, “The 

State of American Retirement,” 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 – 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 Security’s 2013 report,26 “The Retirement Savings 

Crisis: Is It Worse Than We Think?” 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 America’s 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. 

  

What’s My Budget?  Estimating your retirement budget is fairly simple given 

a few assumptions – such as retiring at age 67, living to 100 years, and fully 

consuming your nest egg principal in the process. Use the 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 
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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 you’ll 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 Twain’s quip, 

“History doesn’t repeat itself but it 

often rhymes,” 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 “retiring early and well” and any 

ordinary measure of investment risk, such as standard deviation. 

A smoother ride is nice, but if it is not faster you’ll 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 – 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 

 

 

“The measure of intelligence is the ability to change.” 

 

– Albert Einstein 
 

 

“When my information changes, I alter my conclusions.  

What do you do, sir?” 

 

– 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 “Raiders of the 

Lost Ark,” 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 – an exchange 

of risk for return. However, adding steel 

grating treads changes the game. Address 

the root cause of the problem – don’t be 

mindlessly held hostage to its demands. 
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Chapter 4: 
Relative Risk – A Consensus Standard 

— Nelson Mandela 
“If you cannot measure it, you cannot control it.” 

 

– Lord Kelvin 
 

 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 Chevy’s readings averaged 75dB. Should 

everyone go out and buy a Ford based on this evidence? Maybe not. We don’t 

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 risk’s definition. The closest regulators 

come to defining risk is through the occasional use of the phrase “loss of value.” 

 

Regarding Lord Kelvin’s earlier quote, I would add: “If you can’t measure it, 

you can’t defend it.”  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. 
 

 

 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 – 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. We’ll 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 industry’s 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: 

 

 𝐶𝐴𝐺𝑅 = (𝑃𝑒𝑛𝑑 𝑃𝑠𝑡𝑎𝑟𝑡)⁄ (1 𝑦𝑒𝑎𝑟𝑠⁄ )
 - 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 “risk-adjusted return.” 

4. Sortino Ratio: It incorporates the problems of the downside deviation. It 

is proportional to CAGR because its true intent is “risk-adjusted return.” 

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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 Relative Risk – 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 “Relative Risk” 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 – 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 portfolio’s data span. Specifically: 

 

𝑸𝑫𝑫 =  
√

∑ [𝑀𝑖𝑛 (
𝑝(𝑖)

𝑝(𝑖 − 3𝑚𝑜)
− 1, 0)]

2
𝑇𝑜𝑡𝑎𝑙 𝐷𝑎𝑦𝑠
𝑖 = 1+3𝑚𝑜

𝑇𝑜𝑡𝑎𝑙 𝐷𝑎𝑦𝑠 − 3𝑚𝑜
 

 

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 – the price on day i. 

 

Relative Risk is the ratio of the test portfolio’s QDD to the Consensus 

Aggressive Portfolio’s 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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𝑹𝒆𝒍𝒂𝒕𝒊𝒗𝒆 𝑹𝒊𝒔𝒌 =  
𝑄𝐷𝐷 𝑜𝑓 𝑇𝑒𝑠𝑡 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜

𝑄𝐷𝐷 𝑜𝑓 𝐶𝑜𝑛𝑠𝑒𝑛𝑠𝑢𝑠 𝐴𝑔𝑔𝑟𝑒𝑠𝑠𝑖𝑣𝑒 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜
 

 

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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 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 plot’s 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! What’s 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 MPT’s 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  
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is designated as the primary reference portfolio, and thus is defined as having a 

Relative Risk of 100%. The Fixed Income, Conservative, Moderate, and 

Growth Consensus Portfolios have corresponding Relative Risk values of 28%, 

45%, 63%, and 82%.  

 

These five Consensus Risk-Category Portfolios are the de facto 

reference standards, inherently accepted by regulators, against which 

all other investment portfolios can now be numerically judged. 

 
 

 Single Fund Risk Misperception  
Although ordinary Jack and Jill (most of the population) willingly admit that 

they have had no investment training or education, and no plans or interest in 

subjecting themselves to it in the future, everyone seems to know the “diversify 

and rebalance” mantra. If you’re going to learn only one thing about investing, 

“diversify and rebalance” is probably the best thing to learn. 

 

However, truisms have their limits – including: “don’t put all of your eggs in 

one basket.” I have been awestruck by the misuse of this truism by both 

individuals and financial advisors. Perhaps advisors have found there are fewer 

serious risk audit questions if an extra dollop of diversification is liberally 

sprinkled everywhere. Here are a few things to ponder about excessive 

diversification: 

 

 Buying a fund inherently takes care of “single company risk.” Index funds 

such as MDY hold hundreds of companies and span all sectors. MDY is 

already a very diverse portfolio of 400 stocks. It’s not just one thing. 

 Similarly, VBMFX (Vanguard Total Market Bond Fund) already holds a 

diverse portfolio of 17,319 bonds. 

 If you want balanced asset class diversification, FAMSX (Fidelity Asset 

Manager 50%) already holds 1065 stocks and 768 bonds. 

 Even the risk of being age appropriately diversified is cured by any of 

numerous Target Date mutual funds that automatically adjust the fund’s 

asset allocation targets as you get closer to retirement. 

 Finally, many kinds of diversification actually do harm. Adding an energy 

fund to a bond fund increases volatility, and adding VBMFX (bonds) to 

VFINX (S&P 500) decreases returns and increases the risk of retiring late. 

Always verify the value of further diversification with an experiment. 
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 How Stocks, Funds, and Robos Stack Up 
 

Relative Risk of Stocks  

The chart (right) illustrates the 

well-deserved reputation held by 

stocks for their higher risk and 

return characteristics in comparison 

to diversified funds. Stocks are well 

known for pops and drops in price 

associated with earnings reports, 

product problems, aggressive 

competitors, management scandal, 

and regulatory challenges – any of 

which can devastate an investment 

account overnight. The charted 

stocks include five selected from 

the DJ-30 plus Warren Buffet’s 

Berkshire Hathaway (which is 

really a diversified collection of 

well-run companies.) 

   

Relative Risk of Mutual Funds  

Mutual fund companies have not 

only proposed risk category models, 

such as those of Appendix E, but 

also offer corresponding sets of 

mutual funds that implement them. 

They include Fidelity’s Asset 

Manager, Vanguard’s LifeStrategy, 

BlackRock’s LifePath, Russell’s 

LifePoints, Columbia’s LifeGoal, 

and many other similar series of 

funds. Constructed from the same 

basic asset classes, they are all 

virtual clones of one another. Here, 

Fidelity’s Asset Manager family of 

funds are plotted. Not surprisingly, 

they align well with consensus risk-

category portfolios   1   through  5 .  

 

 

 

 

B BRK-A - Berskshire Hathaway K KO - CocaCola Company

G GE - General Electric X XOM - Exxon Mobile

P PG - Proctor & Gamble M MCD - McDonald's

 

A FASIX - Fidelity Asset Mgr 20% C FASGX - Fidelity Asset Mgr 70%

B FASMX - Fidelity Asset Mgr 50% D FAMRX - Fidelity Asset Mgr 85%
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Relative Risk of Robo Advisors  

In 2008, a wave of “Robo Advisor” startups began launching with a mission to 

automate personal portfolio management for a fraction of the 2% wrap fee 

typical of professionally managed accounts. Today, it is a crowded field that 

includes Betterment, Wealthfront, FutureAdvisor, Personal Capital, Acorns, 

Hedgeable, WiseBanyan, Liftoff, SigFig, AssetBuilder, and Rebalance IRA. 

Quickly defending their turf, many brokerage firms have quickly introduced 

their own Robo MPT systems – including offerings by Schwab, Vanguard, 

Fidelity, TD Ameritrade TradeKing, Wells Fargo, and Morgan Stanley. BI 

Intelligence forecasts that by 2020 Robo Advisors will be handling about 10% 

of global AUM. 

 

MarketWatch Research27 examined 

the 2015 portfolios recommended 

by Betterment, Wealthfront, AAII, 

and FutureAdvisor for a typical 35-

year-old investor with an average 

$46,000 annual salary. For this 

stable income and a 25-year 

retirement horizon, advice would 

typically be to invest aggressively or 

at least for growth. The portfolios 

recommended by each are detailed 

in Appendix G along with detailed 

performance charts we made for 

those portfolios. Their performance 

is plotted (right) alongside the five 

consensus risk-category portfolios 

 1  through  5 . Not surprisingly, the performance of the portfolios cluster 

around the aggressive portfolio  5 . 

 

It’s particularly noteworthy that all major Robo Advisors offer only MPT style 

portfolios that aren’t meaningfully different from the performance and function 

of ordinary target-date mutual funds,28 which perform the same function for no 

additional management fee. Perhaps automated portfolio guidance and a slick 

cell phone app is a substitute for the guiding hand of an advisor, but in the end:  

 

Robo Advisors sell ordinary MPT and 

are “a distinction without a difference.” 
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Chapter 5: 
Temporal Portfolio Theory 

 

Behold, the fool saith, "Put not all thine eggs in the one basket" 

 - which is but a manner of saying, "Scatter your money and your attention"; 

 but the wise man saith, "Put all your eggs in the one basket and  

– WATCH THAT BASKET." 

 

 “Pudd'nhead Wilson” 

– Mark Twain 
 

In a Nutshell  
Temporal Portfolio Theory (TPT) is a 

temporal (time series) momentum 

extension to Modern Portfolio Theory 

(MPT), first introduced in 1952. At 

the time, computers and electronic 

data were not available to do daily 

market analysis. Without temporal 

data, there could be no measure of 

momentum, which limited MPT to 

buy-and-hold diversification models. 

Risk is not a one-dimensional problem cured by a single act of diversification. 

It's a multidimensional problem, and diversification is just the start.  

 

Temporal Portfolio Theory’s Toolbox: 

 Momentum is Real:  It exists in market data and is our foggy crystal ball. 

 Signal-to-Noise Ratio:  Reduced noise/fog improves investment decisions.  

 Problem Segmentation: Bull & bear markets are different. Treat them so. 

 Ordinary Diversification: Single-stock risks must be diversified away. 

 True Sector Rotation: Only own trend leader. Higher return, lower risk. 

 Polymorphic Momentum: Adapt momentum filter’s shape and duration.  

 StormGuard-Armor:  Triple-factor market direction and safety indicator. 

 Bear Market Strategies: A separate integrated strategy for bear markets. 

 Portfolio of Divergent Strategies: Top-level, short-term risk reduction. 

 
A multidimensional problem requires a multidimensional set of tools. 
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 Momentum in Market Data 
Proving that momentum exists in market data has long been1,2,3,4,7,10,12  a topic 

of academic research papers. Some of the more important ones will be 

discussed here, but for a more thorough and quite enjoyable review of academic 

papers in this field, I highly recommend curling up with a copy of “Quantitative 

Momentum” by Dr. Wesley Gray and Dr. Jack Vogel.16  
  

The Efficient Market Hypothesis suggests “there’s no there, there” for 

momentum. To know if this is true requires the ability to measure momentum’s 

presence. While academic researchers have largely focused on testing the 

performance outcomes of practical trading strategies to ascertain proof of 

momentum’s existence, a more direct statistical measure of the character of 

market data might be a better place to start the topic. 

 

The Hurst Exponent: Shortly after I began development 

in 1992, I ran into the fundamentally important book 

“Chaos and Order in the Capital Markets” by Edgar 

Peters.17 He discusses the rescaled range analysis method 

developed by Edwin Hurst in 1907 for his work in the Nile 

River dam project. Hurst thought he should know the 

character of the Nile river flow before designing the dam 

to be sure it would never be overfilled or completely 

emptied during its operation. Fortunately, he was in Egypt where there were 

2,000 years of data. Hurst showed in the plot of the rescaled range analysis 

(below) for Nile river minimums that the river flow statistics (represented by 

the black line) were much different from that of a random walk (represented by 
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the blue line) and that this difference was representative of its trending 

characteristics. Apparently, the way storms flow over the tributary collection 

basin makes river flow statistics non-random. Edgar Peters decided to apply the 

rescaled range analysis to the capital markets. For the math geeks amongst us: 

The rescaled range R/S is calculated as the average over the entire time interval 

t = 1 to T (left to right) of the maximum range R in the interval n, divided by 

the standard deviation of the data over each time interval n. 
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When plotted for the S&P 500 

on a log-log scale (right) it looks 

like the black line. If that data 

was a totally random walk, it 

would be like the blue line. If it 

was a linear trend, it would be 

like the green line. What we see 

is that for longer time intervals 

it is much more like a random 

walk, but for shorter time 

intervals it clearly shows it 

contains trending characteristics 

in much the same way as the 

Nile river data. The slope of the 

line (H) is called the Hurst 
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Exponent. The same trending properties are seen for individual stocks, 

Japanese stocks, U.S. Treasuries, and even economic indicators.  Market data 

reactions are in truth only about human reactions to new information. How long 

to believe – to buy in – to be afraid – or to take action.  

 

Another way to view the Hurst exponent is to examine how it changes over 

time. The chart (below) spans 1981 through July 2017 and effectively plots the 

half-year rolling Hurst exponent for the S&P 500 index. Even with a half-year 

DEMA (averaging) filter, the plot is still rather wild with occasional dips to 0.5 

(randomness) confirming our instincts that momentum is not always with us. It 

is notable that in 2015 the Hurst exponent charted its longest complete loss of 

momentum in 20 years, apparently triggering a flood of hedge fund closures 

that reached record highs of nearly 1,000 per year. That was more than five 

times the rate new funds were opening. The blame commonly assigned for 

closures was that their momentum models were no longer working. 

Unfortunately for hedge fund managers, clients neither know nor care about the 

variable character of the Hurst exponent (trending) and only know to flee when 

the magic ends. Many pundits continue to speculate that “it really was different 

this time” – the algorithms are now in charge. However, the recent resurgence 

of trends suggests that the news of momentum’s death has been grossly 

exaggerated, to mutate a phrase from Mark Twain. 

 

 
 

Questions are frequently asked about using the Hurst exponent in momentum 

trading strategies to improve overall performance. One of the biggest battles 

traders fight is indicator signal lag. The above chart uses the 125-market-day 

(half-year) double exponential average smoothing on both the range and 

standard deviation values to achieve its smoothness. Most traders would say 

Hurst’s half-year lag is too painfully long. Perhaps even worse is that the 

Hurst exponent has no sense of direction. During the later portions of both the 

2001-2002 and 2008-2009 market crashes the Hurst exponent rose strongly – 

not indicating market direction, but indicating conviction to the downside. In 

neither case is there a market bottom signal. 
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The three charts below illustrate that the Hurst exponent can be very different 

from one sector to the next, and again it does not signal direction, but signals 

conviction. A survey of internet articles confirms interest in the topic, but 

there is an apparent inability to make practical use of it in real trading. 

 

        
 

Academic Research Evidence: 

In 1993 Narasimhan Jegadeesh, 

Emory University Professor of 

Finance, and Sheridan Titman, 

University of Texas, Austin, 

Professor of Finance, published,1 

"Returns to Buying Winners and 

Selling Losers: Implications for 

Stock Market Efficiency," which is 

widely considered the seminal academic paper proving momentum exists in 

market data.  Their 2001 paper7 confirmed their prior findings with 9 more 

years of data as illustrated by the summary results table below. They divided 

the stock market into 10 portfolios, grouped according to their prior 6-month 
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http://goizueta.emory.edu/faculty/academic_areas/finance/jegadeesh_narasimhan.html
https://www.mccombs.utexas.edu/Directory/Profiles/Titman-Sheridan
http://www.bauer.uh.edu/rsusmel/phd/jegadeesh-titman93.pdf
http://www.bauer.uh.edu/rsusmel/phd/jegadeesh-titman93.pdf
http://www.bauer.uh.edu/rsusmel/phd/jegadeesh-titman93.pdf
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return, then held those stocks for 6 months and repeated the process. They 

found that portfolio P1, the upper 10% of the momentum sort produced an 

average return of 1.65% per month, while portfolio P10, the lower 10% of the 

sort, had only about 0.4% return per month. That’s a significant 16.8%/yr 

difference. Mom would be proud! 

 

 
 

Since the momentum profits in the 8 years subsequent to the sample period of 

their original 1993 paper were remarkably similar to the profits found in the 

earlier time period, the authors suggest this evidence additionally provides 

some assurance that market participants had not altered their investment 

strategies in a way that would eliminate this source of return predictability. 
This goes directly to the question as to whether an anomaly can persist in the 

free market once everyone has knowledge of it. In this particular case, if 

anything, the anomaly became a little stronger in both portfolios P1 and P10. 

Not a lot, but they did. This topic will be continued later in this section.   
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Eugene Fama, Nobel Laureate, 

University of Chicago Professor of 

Finance, and Kenneth French, 

Dartmouth College Distinguished 

Professor of Finance, in their 2008 

paper,3 "Dissecting Anomalies" 

confirmed momentum is "the 

premier market anomaly" that is 

"above suspicion." These are very 

powerful statements considering Eugene Fama developed the Efficient Market 

Hypothesis and yet fully acknowledges momentum is a pervasive exception.  
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Industry Studies: Evidence that momentum exists in market data and can be 

delivered is found in the Economist article5 from January 2011, “Momentum in 

Financial Markets – Why Newton was wrong.” The article contains the below 

two charts. The chart on the left is a Credit Suisse study regarding British shares 

chosen for performance in the past 12 months and shows that the top 20% well 

outperformed the other groups. The chart on the right, an AQR Capital 

Management Study for U.S. shares, conducted in a similar manner, shows 

similar outperformance for the top 20% ranked stocks. 
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Columbine Capital: Further evidence that momentum exists can be found in 

the industry white paper,4 “Price Momentum, a Twenty Year Research Effort,” 

by John Brush of Columbine Capital. It cites prior work by several researchers, 

and of course, how Columbine further improved the algorithms with its own 

secret sauce. Columbine publishes performance charts for a handful of models 

and sells data to capital management companies. The Columbine Alpha Factor 

rankings (chart below) were first published in 1979. Based on a proprietary 

quantitative process, a stock’s Columbine Alpha Factor ranking represents an 

objective measure of that issue’s current price momentum, adjusted for recent 

beta and past volatility. The chart has been annotated to show three lines of 

constant return to put portfolio performance into perspective. The green line is 

a portfolio of the top 10% of ranked stocks, and the red line is a portfolio of the 

bottom 10% of ranked stocks. 
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 Causes of Momentum – Will it Persist? 
Momentum in market data has been established. The aforementioned evidence 

is just a small portion of the total body of work showing momentum exists in 

every asset class, sector, world region, and as far back in time as trading records 

exist. Considering that by its very definition momentum is an indicator of future 

performance, a pragmatic investor should conclude that only two meaningful 

questions remain: 

 

1. How can I most effectively extract the momentum signal from noisy 

market data in a manner that helps improve returns and reduce risk? 

2. Will momentum in market data persist, or will it be arbitraged away 

as soon as the smart money and algorithms are tuned up to use it? 

Of course, this book is really all about the first question. However, to answer 

the second question requires first answering this underlying question: “What is 

the root cause of momentum?” It’s not difficult to find academic research 

papers on this topic with the aid of Google, but I personally find many of them 

are off in the weeds and short of imagination. Rather than listing and discussing 

their merits directly, I prefer to instead simply say what I believe is behind the 

magic curtain of momentum. Mind you, I do not represent my personal list of 

momentum’s root causes to be either formally researched or thoroughly tested, 

and if any portion of my list is in some way similar to what another researcher 

has proposed, then I am simply adding support to their conjecture. That said, I 

have been seriously contemplating and writing analysis software for this 

problem since 1992 – not with the mindset of an academic researcher, but with 

the mindset of an engineering product development junkie. In the process of 

testing many old and new ideas, some observations led to alternative 

explanations; perhaps there are multiple causes of momentum, and perhaps 

some causes have nothing to do with investors. I offer the following three 

hypotheses as root causes of momentum in market data. 

 

Hypothesis #1:  Information Lag Produces Momentum  
The Efficient Market Hypothesis is an influential economic theory closely 

related to the random walk hypothesis that was first discussed by French broker 

Jules Regnault in 1863 and later by French mathematician Louis Bachelier in 

his 1900 PhD thesis. It was largely ignored until the 1950s work on MPT, but 

more fully developed by Nobel Laureate Eugene Fama in his 1965 dissertation 

and a later paper refining and extending the theory in 1970. The weak form of 

the EMH claims that prices on traded assets already reflect all past publicly 

available information. 
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The EMH asserts that it is impossible to consistently "beat the market" because 

competition from millions of investors actively digesting all publicly available 

information quickly drives prices to their fair values. EMH concludes that 

searching for undervalued stocks, predicting market trends, and market timing 

strategies are pointless. In my humble opinion, the glaring error in EMH’s 

assertion is found in the phrase "publicly available information." This phrase 

has two parts: "publicly available," and "information."  Let's examine them. 

 

What does "publicly available" mean? Consider this teaching by Sun Tzu, a 6th 

century BC Chinese General, military strategist, and author of The Art of War,18 

that "All men can see these tactics whereby I conquer, but what none can see 

is the strategy out of which victory is evolved." The strategies of corporations 

are typically only superficially described in annual reports for competitive 

reasons, and thus are only partially publicly available at best. Even when Steve 

Jobs famously said, “and one more thing – here’s an iPad,” nobody knew the 

market research Apple had done, nor did they know the corporate partnerships 

negotiated. Most strategic information only becomes publicly available as 

marketing tactics and alliances are revealed over a period of time.  
 

Furthermore, most people are focused on chasing kids and careers and have 

little or no time to read or consider the strategies of the corporations in which 

they are invested, much less understand the benefits or implications of complex 

new product offerings. Information transmitted is not information received 

until it is understood. It takes time for everyone to hear the news, more time 

to understand it enough to form an opinion, and even more time to act on it. 

A day trader may be sitting ready to pull the trigger on numerous transactions 

the second there is any significant news, but everyone else might take days, 

weeks, or months, or even years for it to pop up on their radar.  

 

Of course, part and parcel of “understanding” is “belief,” and belief is very 

different for optimists (the early adopters), pragmatists (from Missouri, the 

“show me state”), and the pessimists (who can tell you why it will never work).  

Much of the population has the Missouri “show me” attitude: “the iPad looks 

pretty nice, but are sales actually matching the hype?” It takes time to generate 

sales, and sales growth generates more belief.  

 

Whenever Steve Jobs said, “and one more thing,” Apple’s stock price did not 

take a straight step up to the ultimate value that iPads would add to Apple’s 

value. Instead, the price moved up over a long period of time as the information 

and its understanding slowly disseminated into the population. Thus, 

information lag produces momentum.     
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Hypothesis #2: Product Development Teams Create Momentum 

When Microsoft went public in 1986 for $21 a share, I was certain it was 

overblown. A few geeks made a deal to ride the back of Big Blue and their 

craftily acquired DOS became established as the preeminent PC operating 

system. So? That was old news. They were already established – where could 

that possibly go?  Oh – Windows?  Dang, I didn’t see that coming, but again, 

it’s already old news.  Oh – Office?  Dagnabbit again!  After a few more 

instances of the same, in 2000 I finally started saying, “Don’t sell Microsoft 

short until Bill Gates steps down.” I finally realized that quiet Bill Gates was a 

non-stop innovator who continuously powered the company forward. The same 

can be said for Steve Jobs, Richard Branson, Jeff Bezos, Elon Musk, and many 

others. Here, the basis of momentum is rooted in the leadership and the team. 

An excellent product introduction is rewarded with superb sales (and better 

personal compensation) making it likely the team will be happy to stick together 

and apply their extraordinary skills to other new product designs. The team is 

not subject to a reversion to average intelligence and average energy after each 

product introduction. Product development teams have their own momentum 

that produces momentum in sales and creates momentum in share price.  
 

Hypothesis #3: Self-Fulfilling Optimism Creates Momentum 
Humans have been momentum investors pretty much forever. Nobody wants 

to be left behind when a great opportunity appears to be rolling on past – unless, 

of course, their middle name is “pessimist.” Both optimism and pessimism are 

instincts baked in our genes – they are survival aids for living in a tough world. 

Market bubbles are driven by momentum feeding on itself. On the way up, a 

self-fulfilling prophecy supports ever higher prices until the optimists run out 

of fuel and are overwhelmed by the pessimists. Momentum reverses to the 

downside and feeds on itself again, continuing lower until there’s nobody left 

willing to sell. This can be absolutely brutal on a business. Growing a business 

rapidly when sales are rising is not difficult – you’re swimming in opportunity. 

However, on the downside, most businesses managers are unable to trim back 

overhead expenses quickly enough and soon burn through their cash. When 

their bankers turn off the credit spigot, the company is forced into bankruptcy.  

In many cases, strong moves higher are driven by fraud (and investor greed), 

and momentum’s reversal occurs when the fraud is revealed, and everything 

unwinds. Enron, Global Crossing, and WorldCom are among the classic 

examples. Still, there have been plenty of casualties for legitimate businesses, 

such as the 1840’s railway mania crash, the 1925 Florida real estate crash, the 

1929 stock market crash, the 1989 Japanese market crash, the 2001 dot-com 

market crash, and the 2008 financial market crash. Fortunately, sectors, asset 

classes, and markets never go out of business like individual companies. 
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So, Will Momentum Persist? 
In short, the good news and bad news is YES. Here’s why. 

 

The Good News: 

1. Any price momentum resulting from information lag is here to stay. 

Information lag is baked into our genes and our culture. 

2. Any price momentum resulting from momentum that is related to 

successful product development teams is here to stay. 

3. Any price momentum resulting from the self-fulfilling nature of 

optimism, pessimism, and greed is here to stay. 

4. Most importantly, momentum cannot be arbitraged away as can many 

other investment factors. For example, when too many investors 

participate in a value or dividend strategy, market prices react and make 

them less profitable. This is negative feedback. Providing more 

feedback (from participating investors), reduces the difference between 

price and value. However, momentum is a positive feedback scenario. 

Providing more feedback (from participating investors) increases the 

difference between price and value. Greater price movement provides 

greater opportunity for momentum strategy profitability. 

 

The Bad News: 

This may be a bit geeky but stick with me. One might notice that the blue 

waveform in the Relaxation Oscillator below has characteristics similar to the 

two recent market crashes. Is there a basis for such an analogy? Does that mean 

another crash is imminent? I’d rate both of those a likely yes. Here’s why.   

 Like the market, the oscillator cycles between “Bull” and “Bear” periods 

during which the capacitor voltage (like market price) is either rising or 

sinking. At the end of each cycle, there is a sudden shift from one state to 

the other at some threshold – like running out of buyers or sellers. 

 Interestingly, shortly after momentum is formally made known in 1993 and 

concurrent with the rise of hedge funds (next page), the market takes off 

just as if something stepped on the accelerator. Could the positive feedback 

character of momentum algorithms be responsible? 
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 Margin debt goes 4x higher after the rise of hedge funds. That’s new! About 

$370B in margin debt helped pump the market higher in 2000. Tech and 

biotech were the primary recipients of momentum’s benefits. 

 When margin debt gets maxed out, upward pressure evaporates. In 2000 it 

was initially only a tech crash triggered by the pop of the dot-com bubble 

with P/E ratios in the 100s. However, 9/11 attack later added to the slide. 

 Excess loan defaults in highly leveraged mortgage-backed securities held 

by many financial institutions were triggered by rapid interest rate hikes 

prior to 2008. The solvency crisis in our financial infrastructure threatened 

everything and sent it into a tailspin that fed on itself as leveraged positions 

aggressively unwound in the decline until there were no more investors 

willing (or forced) to sell.   

 Today we sit locked and loaded with high margin debt for a second year 

ready to quickly unwind the leverage if pessimism takes hold. Simply 

stalling margin debt growth is not enough to trigger a crash. So far, 

optimism for getting healthcare, tax reform, and regulatory reform done has 

been sufficient to stave off a crash. For the moment, the market is betting 

that the CEOs and generals in the administration will characteristically 

prevail over political molasses and cause the job to get done. However, 

failure to complete this legislative agenda could shift opinion sufficiently 

toward pessimism to start a downward slide. 

 Even if no other punctuated event is strong enough to start a downward 

slide, there is still the matter of the demographic time bomb. As the baby 

boomers become the geriatric boom and no longer spend as they once did, 

it is quite likely that corporate sales will decline, forcing earnings down, 

and perhaps triggering an over-reaction to the downside. Japan’s geriatric 

boom leads ours by about a decade. Their economic malaise is often cited 

as the poster child for what could happen here. 
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Longer-Term Changes in Momentum 
The Hurst Exponent chart below is similar to the one a few pages ago, except 

that it has more smoothing and covers a longer period of time. 

 

 
 

The below events marked on the chart may relate to the decline seen over the 

decades. My overall interpretation of the chart is that computerized investing 

has squeezed some of the lag-induced momentum out of the market and made 

that portion of the market more efficient. However, in spite of the forces 

brought to bear on momentum by high-speed computing, deep learning AI 

algorithms, and an army of pedigreed mutual fund and hedge fund managers in 

the last 20 years, the Hurst exponent indicates that the degree of momentum in 

market data has stabilized because it inherently can’t be arbitraged away. 

 

(1) 1970: Multi-Access Interactive Time-Sharing Systems make serious 

market analysis widely available to all investment firms. 

(2) 1971: NASDAQ is founded as a virtual stock exchange on which orders 

were transmitted electronically and enabled computerized trading - moving 

from paper share certificates to "dematerialized" shares.  

(3) 1985: Trade*Plus offers a retail trading platform on AOL and Compuserve. 

(4) 1991: William Porter, a Trade*Plus founder creates E*Trade Securities. 

(5) 1994: K. Aufhauser & Co. (later acquired by TD Ameritrade) became the 

first brokerage firm to offer online trading via its "WealthWEB." 

(6) 1996: TransTerra launched "Accutrade for Windows," which led to a surge 

in investing online. In September they merged with Ameritrade. 

(7) 1997: ECNs (electronic communication networks) began to offer services 

to small investors. New brokerages were forming to serve online traders. 

It’s Game On! 
Momentum is Here to Stay – We’re Pulling Out all the Stops! 

https://en.wikipedia.org/wiki/NASDAQ
https://en.wikipedia.org/wiki/TD_Ameritrade
https://en.wikipedia.org/wiki/Investing_online
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 Information Theory: Signal-to-Noise Ratio 
Claude Shannon (1916 to 2001, Bell Labs, National Medal 

of Science, Kyoto Prize, Medal of Honor-IEEE, and the 

Alfred Noble Prize) is widely considered the father of the 

field of Information Theory t1 whose groundbreaking work 

laid the foundation for modern digital communications, 

including the Internet, WiFi, cell phones, and digital TV.  

In his legendary papers of 1948,29 "A Mathematical Theory 

of Communication," and 1949,30 "Communication in the 

presence of Noise," Shannon introduced the concept of 

binary digitization of information and showed that the signal-to-noise ratiot3 

determines the probability of making the right decision when interpreting noisy 

data. This fundamental electronic communications principle is also the 

primary contributor to better investment strategy performance. 
 

Improving Momentum Indicators 

Momentum in market data causes the trends exhibited in equity prices. Trends 

are, by definition, a portal to the future, where something in the near past tells 

us something about the near future. Thus, trends in fact are the crystal ball we 

all hope to find – but real markets have noise, and market noise makes our 

crystal ball foggy. Seeing even a little bit of the road ahead changes everything. 

 

 

When it comes to improving the performance of momentum indicators, 

improving the signal-to-noise ratio is everything. Sector rotation performance 

depends on extracting the momentum signal buried in noisy market data. 

Although momentum in market data was formally found and confirmed 

decades ago, practitioners still struggle with building satisfying momentum 

strategies. To a signal processing engineer, this simply means that too much 

noise remains in the decision process. After all, Shannon proved that the 

probability of a signal leading to the right decision is directly proportional to 

its signal-to-noise ratio. Focusing on reducing the noise is Job-1.  
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An excellent analogy is the probability of correctly hearing your honey-do list 

from a soft-spoken spouse in a noisy café. Rewards are positively better when 

you get it right. The figure below provides a visual illustration of high, medium, 

and low signal-to-noise ratio (S/N). The size of the sine wave signal is constant 

in all three, but the size of the noise changes. The signal and noise RMS values 

(root mean square—like standard deviation) are used to calculate the ratio. 

 

 
 

It is common to state the ratio in decibels (dB), which is given by: 

 

S/NdB = 20 Log10[RMS(Signal)/RMS(Noise)] 
 

When the signal and noise are the same sizes, the ratio is 1.00, which translates 

to 0.0dB. When the signal is 3.16 times larger than the noise it is +10dB, and 

when it is 3.16 times smaller it is –10dB. It’s pretty easy to see that the sine 

wave becomes reasonably discernable when the S/N = 0dB or better and 

becomes quite unrecognizable when buried in noise larger than itself. 

 

In the good old days of analog TV 

broadcasting, it wasn’t uncommon to 

see “snowy” screens, such as the 

weatherman (right), when the signal 

from a distant broadcast station was 

weak. This image is close to 0dB S/N 

because the noise is about as bold as the 

desired image. At 0dB, the signal is 

already suffering serious fidelity 

problems, leaving the names and 

temperatures of some of those cities in doubt.    
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 Differential Signal Processing 
Samuel H. Christie, Royal Society Fellow, is credited 

with giving us Differential Signal Processingt5 as a way 

to eliminate common mode noiset6 and improve the 

signal-to-noise ratio.t3 He first described his "diamond 

method" of measuring in his 1833 paper, "The magneto-

electric conductivity of various metals," as a method for 

comparing the resistances of wires of different 

thicknesses. Its value for reducing measurement errors in 

an electrical circuit went unrecognized until Sir Charles Wheatstone proposed 

it again in 1843. Although he credited Christie, it still became known as the 

Wheatstone Bridge. t10  

 

In the electrical diagram of the Wheatstone 

Bridge (right), the object is to measure 

resistance Rx without being susceptible to 

variations in battery voltage Vb due to age, 

capacity, temperature or other matters. In this 

diamond configuration, if the resistance of  

R1 = R3, the voltmeter Vg will read exactly 

zero volts when variable resistor R2 is 

adjusted to be exactly the same as Rx. Even if 

the battery voltage Vb varies by a large 

amount, the null reading is only dependant on the ratio of resistances being the 

same in the right and left current paths that determine the voltage at points D 

and B.  By using a differential measurement (the difference in voltage between 

points D and B) the voltage errors created by an imperfect battery (common to 

both points D and B) could be eliminated.       

 

The value of Samuel Christie’s method of making differential measurements to 

remove noise common to multiple signals is particularly easy to appreciate in 

the chart below illustrating relative prices of 12 mutual funds over a 2-year 

period. They exhibit significant short-term common mode noiset6 (their 

wiggles) and exhibit a broad range of long-term trends evidenced by their 

divergence from one another over the period. Looking at any one of these in 

absence of the others leads to a very different set of buy and sell signals. With 

differential signal processing, the question is not “is my fund trending well?”  

The question becomes “is my fund trending better than the other funds?”  

Differential signal processing has profound implications on the entire 

framework of technical analysis. Analysis of a single equity at a time on a 
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trading platform suddenly becomes understood as an inferior process. The 

analysis framework must change to one of simultaneous comparative analysis 

of a set of candidate funds to inherently employ differential signal processing, 

benefit from the further reduced noise in the selection process and result in a 

selection more likely to do well in the near future.   

 

The chart below plots the filtered momentum signals produced by each of the 

original nine SPDR sector ETFs over a 2-year period. Even though a large 

amount of short-term noise has already been removed, a significant amount of 

common mode undulation (moving like a herd) remains. These momentum 

signals are not judged individually according to some threshold, but rather are 

judged relative to their peers (the other candidate funds being considered). The 

process of comparing one against another to determine which of them has a 

higher momentum signal is “differential signal processing.” The one with the 

highest momentum signal is the trend leader and is most likely to do well next 

month. New monthly trend leaders are marked by a vertical yellow hash line.  

 

It turns out that restricting trades to month-end trading is superior to allowing 

trades to occur on any day a new trend leader emerges. The two primary causes 

of this effect are (1) funding retirement plans monthly, and (2) reporting fund 

performance monthly. Large investment sums start to trade near the end of the 
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month for both reasons. Really large sums can only be traded over a period of 

many days without seriously affecting the market, but still, they do produce a 

higher quality momentum signal around the end of the month. While many 

investors have an itchy trigger finger, it’s better to be right than to be early. 

Month-end trading is virtually always superior. 

 

The Hurst Fingerprint: Interestingly, the spreadsheet calculation for the Hurst 

exponent (previously described) can be re-organized to show how the Hurst 

exponent changes relative to the end of the month. The left chart (below) is a 

plot of the Hurst exponent for the DJ-30 Industrials when the Hurst exponent 

is calculated for a specific day of the month. As can readily be seen, the Hurst 

exponent is measurably higher right around the end of the month. Thus, one 

would expect the performance of a momentum strategy to be higher if trading 

is done only at month-end (as opposed to only at mid-month) if the algorithm 

indeed derives its performance from the quality of the momentum signal. 

 

 
 

The chart on the right plots the performance of SectorSurfer’s “Fidelity 

KickAss Sectors” strategy for restricting its trading day to a particular day of 

the month. Its match to the month-end bump in the Hurst exponent is both 

notable and profound and represents serious fingerprint evidence connecting 

strategy performance to the quality (signal-to-noise) of the momentum signal.  

 

Not Everything Has Common Mode Noiset6:  In the chart (below) some funds 

have more similarities in daily price movements than others. FDCPX, FSHCX, 

FSVLX, FBMPX, and FSTCX are Fidelity sector funds whose daily price 

movements are much more like one another than to either the bond fund 

(FBIDX) or the gold miner fund (FSAGX). While an overall reduction in 

system noise could be expected for a sector fund strategy, the same will not be 

afforded to strategies that include bond funds or gold miner fund.  Since the 

https://sumgrowth.com/InfoPages/Sector-Rotation-Theory.aspx#Fingerprint
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bond fund is relatively 

flat in comparison to any 

of the sector funds, the 

full complement of the 

sector fund noise would 

remain if differentially 

compared to the bond 

fund. The gold miner 

fund, on the other hand, 

appears fairly wild 

compared to the sector 

funds and is prone to 

more serious sharp 

reversals. Thus, the gold 

miner fund will likely add noise to the system analysis. The typical response of 

an adaptive tuning algorithm is to add more filtering (meaning longer time 

constants) to reduce the noise. Unfortunately, this also adds additional lag to 

the response to major world events. 

 

The Return Cross Correlation chart (below) illustrates the significant difference 

between a daily correlation and a 60-day average correlation between the 

Fidelity sector funds FSVLX (Consumer Finance) and FSPHX (Healthcare). 

While the daily correlation (blue) suggests strong similar behavior between the 

sectors, when a 60-day moving average filter is applied to the data to remove 
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short-term common mode noise, something wholly different emerges. The 

negative correlation spikes (green circles) are periods when longer-term fund 

trends are opposite one another – one fund is increasing while the other is 

decreasing.  Removing short-term common mode noise improves the signal-to-

noise ratio, better reveals the trend signal, and improves the probability of 

making a better decision. 

 

To appreciate the value of differential signal processing in a trading 

environment, it must be contrasted against “solo signal processing,” which 

means deciding by looking 

only at a single fund. In the 

Solo Signal Processing chart 

(right), FSHCX (Fidelity 

Medical Delivery) is plotted in 

green along with a money 

market fund in red. The 

investment rule is that FSHCX 

will be owned whenever the 

trend for its daily return is 

higher than that of the money 

market fund: The money 

market fund is owned 

otherwise. There are 10 little 

yellow bars on the bottom 

chart, each indicating a trade 

from one to the other. The 

results of these trades are 

shown on the top chart by the 

yellow line. The performance 

here clearly is poor, primarily 

because it is too often the 

victim of whipsaw losses. 

However, when FSHCX and FSELX (Fidelity Electronics) are played against 

one another in the Differential Signal Processing chart (right) to eliminate their 

common mode noise from the decision 

process, the results are completely 

different. Now there are only three trades. 

Now, whipsaw losses have disappeared, 

and the trade decision results are quite 

spectacular. Investing is not a solo 

contest, it’s a horse race. Change horses 

to stay on the fastest horse. 
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 True Sector Rotation  
One occasionally sees charts such as 

this (right) that tie market cycles to 

economic cycles. Along the top are 

market sectors that are said to benefit 

at various stages of an economic cycle. 

The stages of an economic cycle are 

identified along the bottom. This, of 

course, speaks to the concept of Sector 

Rotation. If we instead draw wave 

cycles for each market sector and 

suggest that each sector wave is 

analogous to a piston in our economic 

engine, then a Sector Rotation model 

might look something like this second 

chart. The smoothest and most 

powerful ride from an engine is when 

all pistons are sequentially firing, and there are no missing power strokes. 
 

Most professionals practice sector rotation by periodically adjusting allocation 

weights of their sector holdings to some degree of over-weight or under-weight, 

but never all-in on the best performing sector. As suggested by the prior section, 

investing is not only a horse race, but the best risk and return performance are 

achieved by owning only the trend leader. True Sector Rotation is the method 

of owning the one, and only one, trend leader among a set of candidate funds.  
 

Even though mutual funds and ETFs are composed of dozens to sometimes 

hundreds of companies, owning a single fund often triggers the fear of 

insufficient diversification. How can a single thing possibly be sufficiently 

diversified?  Owning a single fund often triggers the fear of insufficient 

diversification. The table (right) 

illustrates that even the least 

diversified of these four Asset 

Class Proxy Funds (see Relative 

Risk earlier) holds 156 stocks. 

The risk of failure of any individual company is already more than sufficiently 

diversified away. Even when talking about sector ETFs, the risks involved with 

owning a single stock are virtually washed out because of its diversification 

among many companies. Furthermore, any diversification lost by not 

owning a broad index is gained by employing “serial diversification” 

to rotate from sector-to-sector as trend leadership changes.  
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Serial diversification reduces risk through avoidance, as opposed to reducing 

risk through dilution as occurs with traditional diversification. In a True Sector 

Rotation strategy, not only are you betting on the momentum of the current 

home run hitter but at the same time you are also avoiding the likely laggards. 

Serial diversification is like serial monogamy: falling in love with 

many funds over time but falling in love with only one at a time.  
 

 

How Diversified is Diversified? Before getting further into True Sector 

Rotation, let’s first do a little experiment regarding the diversification of 

sectors. For this experiment, the risk 

and return statistics of the original nine 

SPDR sector ETFs (right) will be 

examined over the period of 2010 

through July 2017. The market crash 

period of 2008-2009 was specifically 

excluded because at this time the 

participation of these ETFs is also 

excluded in real strategies because market direction indicators force them to the 

safety of cash.  First, the ETFs are sorted by their annualized return over the 

period from highest to lowest. The chart (below) plots the equity curve for 

equally weighted portfolios ranging from holding only the Top-1 ETF through 

holding All-9 ETFs. The steadily declining return performance of these 

portfolios as more ETFs are added eventually results in the All-9 ETFs portfolio 

– and not surprisingly performs nearly identical to the S&P 500 market index. 
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The rainbow chart (right) plots the annualized 

return versus the annual standard deviation 

for the nine portfolios plotted above. The 

dotted red line illustrates what could be 

achieved simply by holding a percentage of 

the portfolio in cash.  Since all but the worst 

of the Top N portfolios hug the dotted red 

line, there is no added value to further owning 

the 2nd or 3rd best. However, later we’ll show 

that owning the home run hitter from each of 

a set of divergent strategies does have value. 

 

How do We Play to Win? Below is a plot of sector trends measured over a 10-

year period with the S&P 500 plotted in white. Notably, S&P 500 is ALWAYS 

in the middle.  By definition, at any given time, about half of the sectors will 

be beating the S&P 500, while the other half will be sucking dust. Only by 

owning the trend leader and avoiding the laggards can one simultaneously 

improve returns and reduce risk. If we want to beat the market, we must: 

 

“Own only the Trend Leader” and have “No Missing Power Strokes.” 

 

 
 

An Example. An easy way to ensure there are no missing power strokes is to 

start with a more conservatively broad set of candidate funds that are more like 

broad asset classes and investment objectives, such as the SmallCap, MidCap, 

LargeCap, Growth, Value, Balanced, 

Bonds, Utilities, Europe, Global, and New 

Markets Fidelity mutual funds (right). 

Although we should not expect this set of 

funds to perform as well as a set of sector 

funds, this set does ensure that we will have 

no missing power strokes and allows us to 

focus on the matter of “owning only the 

trend leader.” This set of funds is employed 

by each of eight Fidelity Asset Class 
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Strategies summarized in the Performance Comparison table (below) and more 

thoroughly documented in their Charts G1-G8 of Appendix P. An equally 

weighted portfolio of these funds would have a bond allocation weight of 

approximately 17%, a stock allocation weight of approximately 83%, and thus 

would be expected to have a Relative Risk value between that of the Consensus 

Growth and Consensus Aggressive portfolios – as is confirmed by the 

portfolio’s  marker in the Fidelity Asset Class Strategies chart below. 

Strategies G7 and G8 are included as a foreshadowing of further performance 

afforded by Polymorphic Momentum, StormGuard-Armor, and integrated Bear 

Market Strategies to be discussed in subsequent sections of this chapter. 

   

Data markers  to  of the 

Fidelity Asset Class Strategies 

chart (right) plot the CAGR and 

Relative Risk performance 

listed in the above table for 

each corresponding strategy.  It 

is notable that the fund 

selection algorithms for all 

eight strategies succeeded in 

producing better returns than a 

basic portfolio of equally 

weighted funds. However, the 

only three strategies to 

successfully reduce Relative 

Risk additionally employed 

either StormGuard-Armort22 or the Death Crosst21 as a market direction 

indicator to separately and better address the character of bear markets. The 

best performing strategy, G8, additionally implemented a complete Bear 

Market Strategy t15 to further improve bear market returns. The BMS-Fidelity 

P: 

G1 G8 

Performance Comparison of Eight Fidelity Asset Class Strategy Configurations. 

     Appdx 

Chart
Bull Market Algorithm

Market Direction 

Indicator

Bear Market 

Algorithm
CAGR

Relative 

Risk

Sharpe  

Ratio

Max 

D.Down

--- S&P 500 Dividend Adjusted --- --- 10.1% 109% 0.45 55%

P: Portfolio: Equal Weight Funds --- --- 9.8% 91% 0.54 48%

G1 1-Mo. SMA --- --- 14.0% 99% 0.67 38%

G2 3-Mo. SMA --- --- 13.2% 90% 0.59 32%

G3 12-Mo. SMA (Dual Momentum) 12-Mo. SMA of S&P Money Market 11.9% 107% 0.52 35%

G4 125-Day EMA  (like Fund-X) --- --- 11.0% 122% 0.43 46%

G5 1-Mo. EMA --- --- 14.5% 93% 0.78 38%

G6 1-Mo. EMA (no bonds) Death Cross Money Market 13.2% 63% 0.77 27%

G7 Polymorphic Momentum StormGuard-Armor Money Market 15.4% 60% 0.96 32%

G8 Poly. Momentum (no bonds) StormGuard-Armor BMS - Fidelity 19.6% 63% 1.30 32%



Chapter 5:  Temporal Portfolio Theory 
 

93 

bear market strategy that it uses selects the best trending of eight candidate 

bond, Treasury, and money market funds to provide the best opportunity for 

positive returns in a down market.   

 

The Hindsight Selection Bias Problem: An excellent example of hindsight 

selection bias would be deciding to buy shares of the XLE SPDR energy sector 

ETF (right) based on its past two years of 

performance and believing it is a fine addition 

to your buy-and-hold portfolio. Conversely, 

there would be bias against adding a sector 

ETF to a portfolio that had been punished for 

a few years. The two solutions to this problem 

are (1) invest so broadly that all these bumps 

average out, or (2) enlist the help of a True Sector Rotation algorithm to make 

the trade to a new trend leader when the current one wanes.  

 

Interestingly, the problem doesn’t end there. Malformed True Sector Rotation 

strategies can also fall susceptible to this problem. Let’s now reconsider the 

same sector trends chart we saw earlier, but with a few newly added arrows. 

 

 
 

Note how the green fund is a hot performer on the left side of the chart but is 

sucking dust on the right side. Conversely, the orange fund sucks dust on the 

left side and is a hot performer on the right side. If you decided to build a 

strategy 5 years ago (center of the chart) and fail to include the orange fund in 

your strategy at that time, it would result in a missing power stroke today. 

Instead, the worthless green fund would be in the strategy simply sucking dust.     

Hindsight selection bias can produce questionable future performance 

estimates – some lucky sequence may not happen the same way in the future 

and your strategy’s performance could get an unexpected flat tire.  

 

Avoiding Hindsight Selection Bias:  There are three good methods for 

avoiding hindsight selection bias – two of them help during the building of a 

strategy, and the third provides protection from hidden landmines that remain. 
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Method #1: Carefully review the list of sectors covered by the candidate funds 

to be sure no primary market sector is missing. For the purposes of True 

Sector Rotation, a strategy should include at least healthcare, technology, 

energy, financial, industrial, and retail. One can argue all day long about what 

constitutes a primary market sector. Keep in mind that there is also a healthy 

redundancy between many sectors simply because large companies are often in 

more than one sector. What really is the business of GE (General Electric) or 

AMZN (Amazon)?  Because of these overlaps, there are rapidly diminishing 

benefits for having more than about 6 to 8 candidate funds. That said, if 4 more 

candidate funds increase the CAGR by another 1%/yr that is plenty reason by 

itself for including more funds rather than fewer funds. If a narrow sub-sector 

fund is present in the strategy, such as the IAT iShares regional banks ETF, it 

may be wise to further include the broader IYF iShares financial ETF to prevent 

having a flat tire in performance in the future because the regional banks sub-

sector was too narrow to properly represent the entire financial sector.  

 

Method #2:  Add a strategy performance backstop fund, such as MDY (SPDR 

MidCap ETF), which in effect is requiring that the other candidate funds 

perform at least as well as MDY to even be considered. As will be covered 

later, stock strategies are particularly prone to hindsight selection bias because 

of the ‘rising star” period in the history of many prominent stocks that rarely 

repeats but produces beautiful looking charts that can only be built with the 

vision of hindsight. However, one legitimate method of building a stock 

strategy is to determine its candidate stocks by selecting them from the top 10 

holdings of related sector funds, and then add one or more performance 

backstop ETFs. For example, a regional bank stock strategy could be 

constructed using stocks listed in IAT (iShares Trust regional banks ETF) and 

FSRBX (Fidelity Select regional banks fund), and then additionally include (1)  

IAT, or better yet KRU (ProShares Ultra regional banks ETF), and (2) MDY, 

or better yet MVV (ProShares Ultra MidCap 400 ETF). The reason for 

suggesting both Ultra ETFs (2x leveraged) is that the 1x ETFs are 

comparatively tame (lower in potential return and volatility) compared to 

individual stocks because of their inherent diversification – thus the Ultra ETFs 

are a better match (similar volatility) for providing a performance backstop for 

stocks. 

 

Method #3:  Even after working hard to prudently avoid hindsight selection 

bias in a strategy, still something might have been missed. Alternatively, with 

the avalanche of sub-sector ETFs becoming available, opening the funnel wider 

to provide competition from many more sub-sectors could provide an 

opportunity for even better performance. Both can be accomplished by a 

higher-level evaluation referred to as a Strategy-of-Strategies (SOS). 
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It is the job of the SOS to determine which one of multiple underlying 

strategies is doing the best, and thus to own only the best trending fund of the 

best trending strategy. Below is an excellent example called, the Vanguard 

HoF SOS, because it is composed of 11 Vanguard strategies originally taken 

from the SectorSurfer Strategy Hall of Fame online page (discussed later in this 

chapter). 

 

An SOS reduces selection bias risk by avoiding strategies that get flat tires. 

 

 
 

The focus of each of the 11 strategies is generally represented by the strategy’s 

name (upper left of chart). The multi-colored equity curve indicates which of 

the 11 underlying strategies was designated the trend leader at the time. With 

an SOS it is not necessary to know today which of these strategies will do better 

in future periods – the SOS will automatically switch over to the one that proves 

to have been the better design for that period. Marked in yellow on the chart is 

a particularly obvious example where a nicely performing fund lost its way and 

has since had a flat tire for 3 years. The SOS, however, performed quite well 

during the same period. An SOS is simply an added supervisory level of True 

Sector Rotation that addresses the hindsight selection bias problem where the 

funds that you selected do not play out in exactly the same way in the future.   
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 Matched Filter Theory  
John Van Vleck, a Nobel Laureate (1977) and a National 

Medal of Science winner (1966) gave us what is known 

today as Matched Filter Theoryt4 in his 1946 paper, "A 

Theoretical Comparison of the Visual, Aural, or Meter 

Reception of Pulsed Signals in the Presence of Noise." He 

showed that when extracting a signal from a noisy data 

source the optimum signal-to-noise ratiot3 is achieved by 

using a matched filter designt4 to process the signal. This 

is the third important tool we have for improving the signal-to-noise ratio. This 

tool is widely known among electronic signal processing engineers who have 

broadly used it to deliver the astounding performance improvements that we 

have witnessed with the arrival of cell phones, WiFi, digital TV, and the like. 

Meanwhile, over the same period, there has been comparatively little 

advancement from Harry Markowitz’s MPT, now 65 years old. I think it’s time 

to apply matched filter theory to the problem and move the needle a bit. 
 

Matched Filter Definition: According to Wikipedia,t4 a matched filter is the 

optimal linear filter for maximizing the signal-to-noise-ratio (SNR) in the 

presence of additive stochastic noise. Put simply in visual terms, it means: 

 

The Best Filter Shape Matches the Signal Shape. 
 

For example, consider the 88.5MHz FM radio signal below, with two side 

lobes, sitting in a lot of low-level broadband noise (like grass). The best filter 

for improving the signal-to-noise ratio (clarifying the reception) is a filter (red) 

that matches the spectral shape of the FM broadcast signal. The red filter would 

optimally let the FM radio signal pass, but sharply cut out the broadband noise.   

Although this concept is relatively easy to understand, the version we actually 

need is the one that operates in the time domain, as opposed to the frequency 

domain, because our data arrives as a series of price samples over time. 
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The time domain matched filter concepts are a bit more convoluted – but you 

don’t need to be an expert in matched filter design any more than you need to 

be an expert in smartphone design to know how to use one. You just need to 

know that you need one and start using it. 

 

Consider the red time domain signal (below) leading up to an event (purple dot 

– such as a market crash). If we have many such examples of the event that we 

can look at, we might find there is a correlation signal (green) leading up to the 

event.  In the time domain, a matched filter has an impulse responset7 (black 

dashes), that is the Mirror image shape of the correlation signal. An impulse 

response is like seeing how something responds after tapping it. Tap the water’s 

surface and you’ll get a series of decaying waves similar to the example above.  
 

Let’s say the problem at hand is to design a market direction indicator that will 

tell us whether or not to move our investments to the safety of cash next month. 

To solve this design problem, we need to find the pre-event correlation (green) 

that determines the impulse response (black dashes) of the optimum trend 

extraction filter. So, what’s the event that we want to predict? The event is “next 

month’s market performance.” What will we correlate with that event? We 

must find the correlation between the event (next month’s return) and the 

returns for each of the days leading up to it. This is that correlation. The 

horizontal axis is the number of 

days preceding the event, and the 

vertical axis is the correlation of 

the data from prior days to next 

month’s returns. Recent past 

days are on the right, and far past 

days are on the left. It has near 

zero correlation for days 

immediately preceding the 

month and grows to a peak a few 

months back in time.  
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Thus, the ideal momentum filter would look like a mirror image of the S&P 

500 Trend Correlation chart (below-left). The impulse responsest7 (below 

right) for three candidate filters are charted for consideration – two of which 

are well known, and a third that is not so well known. In green is a simplistic 

50-day simple moving average t10 (SMA) filter.  Its impulse response is flat for 

50 days and then goes to zero, meaning that it will equally weight data from the 

past 50 days and ignore anything further. In red is a 50-day exponential moving 

average (EMA) filter, which declines exponentially to its 1/e point (36.8%) at 

50 days, with a tail extending to about 200 days. In Blue is a 50-day 2nd order 

EMA filter (sometimes called DEMA) with a humped impulse response. 

Clearly, the 50-day 2nd order EMA impulse response looks the most like the 

mirror image of the correlation data. Let’s check it out. 

 

When the correlation data is run 

through each of the filters using a 

range of time constants (not just 50 

days) and plotted (right) it is self-

evident that the 2nd order EMA 

filter (blue) performs measurably 

better than the others. This is why 

both SectorSurfer and AlphaDroid 

use the 50-day 2nd order EMA for 

their StormGuard-Standard market 

direction indicators which decide 

when it is time to move to cash. 

Note: In practice, StormGuard-Std. uses a -0.6% per month decision threshold 

offset. At any point in time approximately half of the funds are performing better 

than the S&P 500 Market Index, and the other half are performing worse. Thus, in 

order to capture the maximum performance from a set of candidate funds, it is better 

to let the funds doing better than the S&P 500 Market Index continue to contribute 

for a while until the market’s -0.6% per month decision threshold is finally met.  
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The below plots show the returns of numerous SectorSurfer strategies versus 

different time constants being used for their StormGuard-Std. market direction 

indicators. Their performance peak at about 50 days is NOT an accident!  The 

pair of red arrows illustrates how the 50-day time constant is really a 

compromise: React too fast and you suffer from whipsaw losses when 

sharp drops often snap back. React too slowly and you will get hurt if 

it really is a major market collapse. 

What about performance decades earlier? Below is StormGuard as applied 

to the S&P 500 over the period 1950 through 2015. StormGuard was designed 

to address the long, large market crash events, but not the short, sharp events, 

such as the 1987 liquidity crisis (blue arrow). Had one owned the S&P 500 over 

this period, except when StormGuard indicated a move to the safety of a money 

market fund, the statistics indicate that the annual return would have been 

nearly 1% higher and the risk would have been reduced by about 30%. 

 

 



 

100 

Indicator Comparative Evaluation: StormGuard’s robustness was tested 

with six fairly divergent momentum strategies: (1) ETF USA Diversified, (2) 

ETF SPDR Sectors, (3) Fidelity US Diversified, (4) Fidelity International, (5) 

Vanguard US Diversified, and (6) Vanguard International. The strategies are 

all month-end traded, use the 12-mo. SMA as the measure of momentum. They 

were evaluated with six market direction indicators which determine when the 

strategy should exit to the safety of a money market fund. The chart below 

summarizes their performances, averaged over the six strategies. Detailed 

strategy definitions and performance evaluations are provided in Appendix H. 

 

 
 

The takeaways include (1) any market direction indicator is better than none, 

(2) matched filter theory t4 handily beat the pants off two industry stalwarts D 

and X, and (3) “keeping it simple” leads to underperformance. 

 

D 

N 

S 

Q 

X 

? 

No Bear Market Exit: 12-mo. SMA momentum indicator determines the 

trend leader for month-end trading in both bull and bear markets.  

Delta Market Sentiment: The position of ~3,600 stocks relative to a 

medium-term moving average. The indicator triggers month-end only.  

Death Cross 50/200: The classic S&P 500 50d / 200d SMA crossover, 

going down or up. The Death Cross indicator triggers month-end only.   

StormGuard-Standard: Double EMA 50-day of daily returns (x21), offset 

by 0.6%. StormGuard-Standard triggers month-end only.   

StormGuard-AQR: Same as StormGuard-Std. with a 3x acceleration when 

rebounding from a crash. StormGuard-AQR is allowed to trigger any day. 

Mystery Indicator: A teaser illustrating additional improvements possible 

by integrating more information and applying more problem segmentation 

to the decision process – see the later StormGuard-Armor section.  
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The process of matched filter theoryt4 sounds fairly straightforward: First 

determine the correlation signal indicative of next month’s returns, which 

identifies the optimal trend filter having a mirror image impulse response, 

which improves strategy performance and produces results actually worthy 

of our attention. However, this was a 75MB spreadsheet by the time I was 

satisfied with its various nuances. Comparatively, applying matched filter 

theory to a strategy’s differential signal processing algorithm for any 

combination of 12 ticker symbols is a much more complex problem, and is the 

topic of the subsequent Automated Polymorphic Momentum section. 

 

The Noise Reduction Summary Diagram (below) illustrates how daily market 

data for each candidate fund is first passed through a momentum filter to 

eliminate as much extraneous market noise as possible, then compared with 

other momentum signals to remove remnant common mode noise. The fund 

with the highest momentum signal is finally designated as the trend leader and 

the one to own. A buy signal is generated for newly identified trend leaders at 

the end of each month. While an asset class rotation strategy typically averages 

two or three trades per year, a typical sector rotation strategy will average three 

to five trades per year – leaving plenty of time for chasing kids, a career, or a 

few spunky fish. 

 

 
 
In the quest for improving signal-noise-ratio, the value of ordinary 

diversification must always be considered. While individual stocks are 

susceptible to catastrophic failure, quarterly earnings debacles, trader 

manipulation, and many other ailments, a mutual fund or ETF virtually 

eliminates those risks through ordinary diversification by holding shares in 

many dozens of companies. Thus, noise reduction afforded by diversification 

significantly improves the behavior of funds in an asset class or sector rotation 

strategy. Conversely, momentum strategies selecting individual stocks are not 

afforded these noise reduction benefits and are likely to have trouble reliably 

passing leadership from one stock to another because of their much higher noise 
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between individual stocks. Most investors prefer trading stocks to trading ETFs 

because of their higher return potential and special situation stories that can be 

told about stocks that cannot be told about sectors or funds. However, sectors 

make up for their lower return potential by (1) offering momentum strategies a 

higher probability of making better investment choices, and (2) by having much 

lower overall volatility.    

 
A Nudge: When the first automobiles were designed, aerodynamic efficiency 

never made the list of things to improve. Tires, engines, headlights, and comfort 

were problematic and topped the list. Eventually, the need for speed and 

efficiency became an evolutionary force of its own and the original boxy design 

morphed into the aerodynamic designs of today. The SMA momentum filter 

was a nice place to start, but it is no more optimized for performance than the 

Model T in its day.   
 

 
 
 
 

  

Think Outside the Box 

          Someplace to Start                        Designed for Performance 

Note: The straight-forward definition of EMAt11 that is used in engineering 

and physics (and in this book) is slightly different from what is used by most 

financial charting software,t12 which includes a 2X scale factor to artificially  

cause an EMA and SMA using the same time constant to produce more 

similar looking results. Furthermore, the definition of 2nd order EMA, or 

DEMA (double exponential smoothing)t11 used herein is simply a second 

processing of the data through the same filter:  DEMA = EMA(EMA). 

However the technical analysis definition set by Patrick Mulloy t13 is an odd 

hybrid that helps reduce indicator lag:  DEMA = 2*EMA - EMA(EMA). 
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 Automated Polymorphic Momentum 
While it’s now generally accepted by academics1,2,3 and industry 

professionals4,5 alike that momentum is the “premier market anomaly” that “is 

above suspicion,” there is typically neither rationale nor defense for the 6- or 

12-month look back periods6,7 commonly used in academic studies measuring 

momentum. Notably, Information Theoryt1 and Detection Theoryt2 dictate that 

the probability of making an excellent investment decision for a subsequent 

period of time will be directly proportional to the signal-to-noise ratiot3 of the 

employed momentum indicator signal. While Matched Filter Theory has shown 

that the 12-month SMA is far from the ideal momentum indicator for the S&P 

500, a casual observation of the character differences between, Treasuries, 

bonds, utilities, market indexes, sectors, and commodities would suggest that 

different asset classes might require using different shapes and/or durations of 

momentum filters.  

 

Furthermore, neither the character of the market nor the character of funds 

participating in a momentum strategy is static. The character of the market is 

affected by politics, world events, and technology, all of which weigh heavily 

on whether the market exhibits confident growth, nervous stagnation, or 

rampant selling. The character of a momentum strategy is driven by the 

relationship between its candidate funds, which changes over time as funds with 

shorter data histories start contributing in later years. For these reasons, a 

momentum filter with both adaptive shape and duration has substantial value.   

 

Automated Polymorphic Momentum simply means automatically changing 

the shape and duration of the momentum filter over time to adapt to changes 

in the character of the market and/or changes in the set of candidate funds 

participating in the strategy. 

 

Introduction: In the following analysis, the term “strategy” will refer to a set 

of 12 candidate funds that are evaluated by a momentum algorithm at month-

end to determine which one – and only one – of the candidates will be owned 

for the next month. The set of 12 candidate funds for each strategy is selected 

randomly from one of the three fund sets: Fidelity General, Fidelity Sectors, 

and ETFs Pre-2007, as detailed in Appendices I, J, and K, respectively. Large 

sets of random strategies are created and evaluated using the Strategy 

Evaluation tool of Appendix L, which employs the same thoroughly-validated 

strategy algorithm engine embedded in both the SectorSurfer and AlphaDroid 

automated investment services (first debuting online in 2010). High-quality 

market data is provided by FastTrack. 
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Momentum researchers seem to quickly default to the equally weighted 6- or 

12-month look back period6,7 as their choice for a momentum indicator without 

considering how amazingly improbable it would be that the universe (or other 

natural process) would hand us an optimum filter function having a period of 

exactly one year that was exactly equally weighted from start to end. Really? 

Why have momentum researchers failed to evaluate and incorporate the 

relevant mathematics of matched filter theory? Perhaps it’s just unknown in 

their field. It’s hard to search for something you don’t know exists. Perhaps it’s 

about an underappreciation for the importance of signal-to-noise ratio in 

detection and decision-making processes. Or, perhaps it’s just the difference in 

focus between researchers trying to “confirm and explain” versus a design 

engineer trying to “improve and automate.” The following material will 

demonstrate:  

 

 The SMA-125 (having a period of 125 market days, or 6 months) and the 

SMA-250 (12 months) are not optimum measures of momentum; 

 The set of candidate funds significantly affects the strategy group dynamics 

and how best to measure relative momentum; and  

 The decision of being in or out of the market is different from deciding 

which fund to own and leads to separate bull and bear market solutions. 

 

Which Trend Is Your Friend? 

While momentum is a measurement of the trend, the numerous measurement 

algorithms (such as SMA, EMA, DEMA, RSI, MACD, etc.) and a wide range 

of trend time periods (such as a week, month, quarter, year, etc.) beg the 

question. The scope of the problem is illustrated in the table (below), which 

contrasts the performance of 30 strategies, each composed of a set of 12 

randomly selected Fidelity Sectors funds (Appendix J). Each of its seven 

colored columns utilizes the momentum algorithm specified by its column 

header. The time constant, in days, is appended to the SMA, EMA, and DEMA 

columns in the table. The SMA-125 and SMA-250 correspond to the 6-month 

and 12-month look back periods, respectively. The highest performing 

strategies (fund set + algorithm) have green backgrounds, while the worst 

performing have red backgrounds. Although the table is sorted by the SMA-

250 column’s performance, the colors in other columns appear randomly 

distributed. Notably, the SMA-250 beats all other algorithms for only six of 30 

strategies. That is not the character one might expect of the SMA-250 given its 

prominence. On the other hand, there is no obvious better choice – other than 

to consider developing an adaptive solution.  
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A performance heat map of 30 random Fidelity sector strategies using seven algorithms. (Sorted by the SMA-250)  

Strat# Fnd.1 Fnd.2 Fnd.3 Fnd.4 Fnd.5 Fnd.6 Fnd.7 Fnd.8 Fnd.9 Fnd.10 Fnd.11 Fnd.12 SMA-63 SMA-125 SMA-250 EMA-63 EMA-125 DEMA-21 DEMA-125

1 FSHOX FSDAX FSPHX FSLEX FCYIX FSCSX FSTCX FPHAX FSHCX FBIOX FSAIX FSCGX 6.9 7.18 14.34 9.2 6.59 7.11 7.24

2 FSCPX FSPTX FSCGX FSLBX FSRPX FSHCX FSAVX FSTCX FBMPX FSDPX FSENX FBIOX 11.18 12.19 14.29 14.71 18.82 8.41 15.14

3 FSHCX FSPHX FSAIX FSCHX FSPCX FPHAX FSRBX FCYIX FSDAX FNARX FBMPX FSPTX 8.12 6.46 14.02 4.33 7.37 8.04 7.32

4 FSAVX FSPHX FDCPX FSCHX FBSOX FBIOX FSMEX FSLEX FDFAX FSCSX FIDSX FSAIX 10.42 7.98 13.68 14.02 13.14 9.82 14.85

5 FSRBX FSNGX FSDCX FSPHX FSAIX FSLEX FSRPX FSDPX FSVLX FBSOX FCYIX FSPCX 4.2 6.66 13.43 0.96 1.99 1.24 7.07

6 FBIOX FSRFX FWRLX FDFAX FSRBX FSCSX FSUTX FSHOX FSPTX FSAVX FSAIX FSLEX 7.21 6.25 12.42 12.6 12.26 9.21 10.52

7 FIDSX FBMPX FSCGX FSTCX FDCPX FNARX FDLSX FSRPX FSVLX FSENX FSAIX FWRLX 8.02 7.79 12.15 8.71 7.14 5.74 8.38

8 FIDSX FSMEX FWRLX FSPHX FSVLX FSELX FSCGX FDCPX FSCHX FSRFX FBMPX FSESX 3.92 4.55 11.12 5.68 7.34 9.06 7.62

9 FSPHX FBIOX FSMEX FCYIX FSDAX FSCGX FSPTX FSCHX FSELX FSDPX FSAVX FSESX 11.28 20.49 10.74 15.17 21.56 13.13 9.53

10 FSVLX FSESX FSPHX FSPTX FDCPX FSLBX FSCPX FSHOX FDFAX FBSOX FSTCX FSPCX 7.96 5.47 10.24 7.51 7.37 8.12 4.98

11 FSDPX FSENX FBIOX FPHAX FNARX FSDCX FSRBX FSTCX FBSOX FSPTX FSHCX FSCHX 11.45 9.18 9.99 12.61 15.72 10.92 12.38

12 FBIOX FSAIX FDCPX FCYIX FSHCX FSRPX FSENX FSCGX FDLSX FSDCX FSPCX FSCHX 8.69 6.72 9.87 8.34 9.74 5.03 11.32

13 FSMEX FSRBX FDLSX FSNGX FSHOX FPHAX FNARX FSVLX FSDPX FSENX FBIOX FBMPX 11.68 14.28 9.47 4.9 12.25 10.78 11.45

14 FSDAX FBIOX FSCGX FSCHX FWRLX FSDCX FBSOX FSENX FSLEX FSPHX FSHCX FSRPX 10.78 10.95 8.66 12.01 13.63 7.9 12.99

15 FBSOX FSRFX FSHOX FBIOX FDFAX FSCSX FSRPX FSHCX FSAVX FSDCX FSENX FSLBX 9.34 12.91 8.65 16.23 16.98 8.33 15.14

16 FSRFX FDCPX FSPTX FSUTX FSPHX FSDPX FSRBX FSMEX FSDCX FPHAX FDLSX FNARX 13.05 4.41 8.57 9.62 6.64 11.29 6.21

17 FSESX FBIOX FSPCX FSRBX FSDAX FSPHX FNARX FIDSX FSELX FSAVX FSCHX FSCSX 11.35 17.31 8.11 13.5 18.94 11.59 9.3

18 FBSOX FDLSX FSNGX FIDSX FSLBX FSCPX FSDCX FSELX FDCPX FSRPX FDFAX FWRLX 8.36 5.44 8.08 5.98 8.88 6.64 1.23

19 FCYIX FSHCX FSAIX FSVLX FSDAX FSPHX FSCPX FSMEX FSTCX FDLSX FSHOX FSLBX 6.07 9.43 7.86 5.21 6 7.42 7.18

20 FSTCX FSMEX FSRPX FSCHX FSVLX FSCGX FSUTX FWRLX FSAIX FSDPX FSRFX FSHOX 9.4 11.41 7.68 14.19 10.95 9.5 5.43

21 FIDSX FPHAX FDCPX FSMEX FSCGX FSAVX FSRPX FSPHX FSLEX FSCSX FSRBX FSHCX 8.87 8.54 7.65 8.95 7.37 12.23 7.7

22 FSDCX FNARX FDLSX FSPTX FSRPX FSCHX FSAVX FDCPX FSAIX FSCPX FSESX FSHOX 8.2 7.14 7.54 11.7 8.57 3.47 7.17

23 FSPHX FSCPX FSAVX FBMPX FDCPX FSHOX FSAIX FBSOX FSNGX FDLSX FSCHX FSDPX 6.91 9.31 6.83 7.91 6.7 3.76 7.74

24 FSESX FSCHX FSPHX FDLSX FWRLX FDCPX FBSOX FIDSX FNARX FSMEX FSDCX FSELX 11.27 6.51 6.8 11.04 9.87 11.51 2.82

25 FNARX FSCGX FIDSX FWRLX FSHCX FSLEX FSLBX FSCHX FSAVX FBMPX FDFAX FSRBX 11.15 4.51 5.8 10.1 4.18 8.28 6.73

26 FSCHX FSPHX FSVLX FSPCX FSNGX FDFAX FSESX FSDPX FNARX FDLSX FSUTX FSCGX 8.2 5.86 5.24 11.61 6.22 9.09 4.56

27 FSAIX FDFAX FSCHX FSAVX FSDPX FPHAX FSNGX FCYIX FSCPX FSHOX FSDAX FBMPX 9.13 5.49 5.17 1.11 5.04 7.08 6.56

28 FNARX FSVLX FDLSX FSAVX FCYIX FSELX FSPCX FSHCX FSCPX FSCGX FSLEX FSESX 6.02 12.04 4.59 11.24 15.66 11.26 2.76

29 FSDPX FBMPX FSAVX FSRBX FIDSX FDCPX FSDAX FSCGX FSELX FCYIX FSVLX FSCHX 10.32 3.67 4.4 9.03 9.55 10.11 13.73

30 FSLBX FSLEX FSAVX FBMPX FIDSX FBSOX FSDAX FSELX FNARX FSVLX FWRLX FSAIX 13.41 7.65 4.01 18.5 9.05 11.49 8.17

First 30 of 200 Strategies of 12 Random Fidelity Sector Funds Annualized Return for 12/31/2005 to 12/31/2015
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A more detailed understanding of 

the problem is illustrated by the 

difference in strategy performance 

between the iShares and SPDR 

Sector Rotation charts (right). The 

iShares strategy is composed of a set 

of 12 candidate iShares sector ETFs, 

whereas the SPDR strategy is 

composed of a similar, but not 

identical, set of 12 SPDR Sector 

ETFs. Strategy performance was 

evaluated using the SMA, EMA, 

and DEMA algorithms with time 

constants spanning 5 to 75 days. 

While the DEMA algorithm (red) 

performed better in both, the 

performance peak for the iShares 

strategy occurred at about 50 days, 

whereas the performance peak for 

the SPDR strategy occurred at about 

25 days. The three takeaways from 

this pair of charts are: 

 Small differences in the set of candidate ETFs had a profound impact on 

the tuning profile for all three momentum indicators.  

 The effects on one momentum indicator from one chart to the other did not 

predict the changes seen in the other momentum indicators.  

 The comparatively wild thrashing of the SMA indicator in both charts is an 

artifact of the abrupt start and end of the SMA’s boxy impulse response t7. 

 

The tuning profile is plotted 

(right) for three divergent asset 

class strategies: “SPDR Sectors 

ETFs,” “Index Stylebox ETFs,” 

and “Treasury, Bond ETFs.” 

The strategies are month-end 

traded and are plotted against 

moving average days of their 

SMA momentum indicator. The 

candidate set of funds for each 

of the strategies is listed on the 

subsequent page.  
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The three takeaways from the chart are: 

 None of the strategies perform very well with a 1-yr (252-day) SMA filter. 

 None of the strategies perform very well with a 6-mo (126-day) SMA filter. 

 Each asset class strategy has a different performance peak.  

 

 
 

Further complicating matters are strategies, such as the one below where some 

funds don’t begin participating until much later than others. In this strategy, 

Fidelity FMAGX (Magellan), FLCSX (Large Cap), and FMCSX (Mid Cap) are 

the only funds initially participating.  In mid-2006, the team is augmented by 

new ETF members ITB (Home Construction), XPH (Pharmaceuticals), and 

XSD (Semiconductors) that become additional selection candidates. By 2008, 

XRT (Retail) starts participating, and finally, in 2010 BIB (Biotechnology) 

joins the pack. If this were a 

sports team that had just 

morphed from a stodgy running 

team to an exciting passing team, 

fans would expect the speed of 

the game to change and would 

expect different players to be 

handling the ball. The tuning 

profile chart (right) shows that 

the initial January 2006 tuning 

profile peak for the original three 

“stodgy” well-diversified funds 

was approximately 45 days 

(blue), whereas the addition of 

the more volatile and “exciting” 

sector funds moved the tuning 

profile peak to about 22 days 

(red). The team players set the 

speed of the game. 
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A “one size fits all” approach to momentum ranking is clearly quite far from 

optimum – as one might expect given the very different characters of broad 

indexes, bonds, sectors, countries, and commodities.  

 

Which trend is your friend? Simply stated, it’s the one that most faithfully 

predicts which of the candidate funds will produce better returns next month 

and that will automatically adapt to changing conditions.  

 

Thus, the full scope of the problem requires the design and implementation of 

an adaptive momentum filter that utilizes the principles of differential signal 

processing and Matched Filter Theory. When it’s your retirement savings that 

are on the line, then reducing the noise to better reveal the signal is everything.   

 

Monkeys vs. Algorithms 

 
Momentum Algorithm Performance Study 

To further examine the findings that the best trend extraction filter is dependent 

on a strategy’s set of candidate funds, an experimental study of 58,800 random 

strategies was conducted. Performance over the 10-year period of 12/31/2005 

through 12/31/2015 was evaluated in the following categories: 

 Three fund sets: Fidelity General, and Fidelity Sectors and ETFs Pre-2007 

 Three bear market strategies:  none, Dual Momentum6, StormGuard 

 Four algorithms: SMA, EMA, DEMA, and TEMA (triple EMA)  

 Four time constants:  21 days, 63 days, 125 days, and 250 days 

 

The Strategy Evaluation Tool of Appendix L was used to perform the 

calculations and produce the statistics in the Strategy Performance table (next 

page). The first column, entitled, “Monkey,” indicates the average results that 

would be achieved by a large number of monkeys randomly selecting funds to 
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Strategy Performance for Single, Dual, and StormGuard Momentum Algorithms 
Data Range: 12/31/2005 to 12/31/2015 

Single Momentum: Monkey SMA-21 SMA-63 SMA-125 SMA-250 EMA-21 EMA-63 EMA-125 DEMA-21 DEMA-63 DEMA-125 TEMA-21 TEMA-63 TEMA-125

Fidelity General:  6.9% 7.5% 9.2% 6.7% 7.8% 7.4% 7.5% 7.3% 7.7% 7.0% 6.4% 7.6% 5.7% 4.8%

Fidelity Sectors:  8.2% 5.0% 9.5% 7.7% 7.7% 3.4% 9.3% 10.3% 9.6% 6.4% 5.7% 8.2% 5.8% 8.2%

ETFs Pre-2007:  6.1% 3.3% 6.7% 6.6% 7.6% 2.3% 6.1% 7.5% 6.4% 7.5% 5.8% 8.3% 5.1% 5.0%

Dual Momentum: Monkey SMA-21 SMA-63 SMA-125 SMA-250 EMA-21 EMA-63 EMA-125 DEMA-21 DEMA-63 DEMA-125 TEMA-21 TEMA-63 TEMA-125

Fidelity General:  6.9% 8.2% 12.2% 8.2% 8.5% 8.3% 10.8% 10.5% 11.4% 8.6% 5.0% 11.4% 8.6% 5.0%

Fidelity Sectors:  8.2% 4.2% 11.4% 8.3% 8.5% 2.5% 8.8% 12.3% 10.0% 8.8% 5.8% 10.2% 5.0% 5.1%

ETFs Pre-2007:  6.1% 3.6% 7.3% 7.7% 7.9% 2.0% 6.8% 7.9% 6.3% 8.2% 5.2% 9.0% 4.8% 3.8%

StormGuard Momentum: Monkey SMA-21 SMA-63 SMA-125 SMA-250 EMA-21 EMA-63 EMA-125 DEMA-21 DEMA-63 DEMA-125 TEMA-21 TEMA-63 TEMA-125

Fidelity General:  6.9% 12.2% 13.2% 11.8% 11.7% 12.3% 12.2% 12.5% 12.5% 11.8% 11.7% 12.1% 10.6% 11.1%

Fidelity Sectors:  8.2% 9.3% 13.1% 13.5% 14.1% 7.3% 13.6% 15.4% 14.5% 13.3% 14.7% 14.3% 13.7% 15.1%

ETFs Pre-2007:  6.1% 6.8% 10.1% 11.7% 12.6% 6.5% 10.3% 12.0% 10.0% 12.6% 12.8% 12.4% 11.9% 11.2%

Simple Moving Average    Exponential Mov. Avg.        Double EMA                  Triple EMA 

Notes:     (58,800 total strategies evaluated for this matrix) 

1. Fidelity General: 200 strategies evaluated – 12 random funds selected from Appendix I list of 53 well-diversified funds. 

2. Fidelity Sectors:  200 strategies evaluated – 12 random funds selected from Appendix J list of 37 sector funds. 

3. ETFs Pre-2007:  1,000 strategies evaluated – 12 random ETFs selected from Appendix K list of 325 ETFs of all kinds. 

4. Fidelity General and Fidelity Sectors have no money market funds, no bond funds, and no treasury funds among them. 

5. ETFs Pre-2007 included bond funds and Treasury funds of all types. 
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own each month. All momentum strategies select the trend leader at the end of 

each month and hold it for one month. While Single Momentum strategies have 

no bear market strategy, Dual Momentum6 strategies additionally move to cash 

if the trends of all candidate funds are negative, and StormGuard Momentum 

strategies move to cash whenever the StormGuard-Standard indicator so 

dictates. (Note: StormGuard-Armor had not yet been developed when these 

tests were run.) While some combinations of a particular algorithm and time 

constant can easily be dismissed, no single combination always performs well. 

 

Comparative performance of the Dual Momentum and StormGuard 

Momentum strategies confirm the value of using Matched Filter Theory to 

determine the optimum solution for moving to the safety of cash. While the 

performance of StormGuard Momentum strategies is uniformly about 5.5% 

higher than for Single Momentum strategies, the Dual Momentum strategies 

uniformly fail to do as well in their best categories. Notably, Dual Momentum 

fails to perform better than Single Momentum in numerous categories. To be 

fair, Dual Momentum performed respectably in its favored SMA-125-day and 

SMA-250-day categories.  

 

While the use of randomly selected funds in test strategies may sound 

excessively harsh, the possible tainting of conclusions with inadvertent, subtle 

experimental hindsight selection bias must not be underestimated. Furthermore, 

to be complete, the possibility of hindsight selection bias in algorithm design 

must also be addressed. If indeed the 12-month SMA is the ideal trend 

measurement algorithm, an adaptive design will either reach the same 

conclusion, find a better solution, or fail to converge on a solution and produce 

poor results.  A further compelling reason for an adaptive design is the inherent 

curiosity of active investors who will always try new fund combinations, each 

requiring a particular algorithm and time constant for optimal performance.  

 

Automated Polymorphic Momentum  

The design objectives for Automated Polymorphic Momentum (APM) include: 

 Automatically determining the best performing momentum algorithm from 

among a set of momentum algorithms for an initial sample set of data.  

 Walking forward in time through new out-of-sample data using the 

previously determined best-performing momentum algorithm. 

 Periodically repeating step #1 utilizing an updated sample set of data. 

 Automating the process so investors can focus on the higher-level task of 

judiciously choosing a candidate set of funds that play well together. 
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APM, as implemented within the Strategy Evaluation Tool of Appendix L, 

concurrently operates 20 strategies, each differing by algorithm selection 

(EMA, DEMA, or TEMA) and/or differing by its time constant selection 

(between 12 and 120 days). The impulse responsest7 of the four EMA, eight 

DEMA, and eight TEMA filters plotted below are intended to illustrate the 

breadth and uniformity of their coverage.  The performance of each of the 20 

concurrent strategies is first evaluated on the selected “BornOn Date” and the 

momentum algorithm of the best performing strategy is selected for walking 

forward in time through the subsequent quarter year of out-of-sample data. At 

quarterly intervals, the performance of the 20 concurrent strategies is again 

evaluated, with emphasis on the most recent 3 years, and at each such interval 

the momentum algorithm of the best performing strategy is selected for walking 

forward in time through the subsequent quarter year of data, and so on across 

the span of time. 

 

 
    

 

Test #1: Fidelity General  –  200 Strategies Evaluated 

(12 random funds selected from Appendix I’s list of 53 well-diversified funds.) 

 

 
 

The 200 randomly created strategies in this test are composed of a random 

selection of 12 of the 53 broadly diversified Fidelity funds of Appendix I, none 

of which are sector funds or country funds. The performance of APM (left 

column) is contrasted with eight other algorithms, as identified in their column 

headers. The values tabulated are the average value of the 200 random 

APM SMA-125 SMA-250 EMA-125 DEMA-21 SMA-125 SMA-250 EMA-125 DEMA-21 Monkey

CAGR 12.0% 8.2% 8.5% 10.5% 11.4% 6.7% 7.9% 7.3% 7.7% 6.9%

Sharpe 0.65 0.36 0.47 0.53 0.57 0.24 0.33 0.28 0.30 0.27

Max.DD 20% 31% 28% 24% 23% 51% 46% 51% 53% 52%

Fidelity General -- 200  Strategies --  12/31/2005 to 12/31/2015

Dual Momentum Single Momentum
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strategies in each category. The values in the Monkey columns represent 

randomly selected, and thus effectively equally weighted, average performance 

of the candidate funds. The performance of APM speaks for itself. 

 

 

Test #2: Fidelity Sectors  –  200 Strategies Evaluated 

(12 random funds selected from Appendix J’s list of 37 sector funds.) 

 

 
 

The 200 randomly created strategies in this test are composed of a random 

selection of 12 of the 37 Fidelity sector funds of Appendix J. Clearly, the ability 

to adapt was even more important for the more dynamic character of sectors. 

 

 

Test #3: ETFs Pre-2007  –  300 Strategies Evaluated 

(12 random funds selected from Appendix K’s list of 325 ETFs of all kinds.) 

 

 
 

The 300 randomly created strategies in this test are composed of a random 

selection of 12 of the 325 ETFs of all types that were in existence by 2007, as 

listed in Appendix K. Again, the ability to adapt was very important for this 

very broad mixture of asset classes. 

 

The CAGR value is the average Compound Annual Growth Rate of the full set 

of strategies, the Sharpe value is the average of their Sharpe Ratios, and the 

Max.DD value is the average of their Max Drawdowns.  

 

APM is consistently the highest performer across all three sets of data.  
 

Additional insight is provided by the comparative charts below which plot the 

equity curves for APM (green), Single Momentum (red), Dual Momentum 

(blue), and the reference S&P 500 (black), for each of the three test fund sets. 

For simplicity, only the SMA-250 algorithm was chosen to represent both 

APM SMA-125 SMA-250 EMA-125 DEMA-21 SMA-125 SMA-250 EMA-125 DEMA-21 Monkey

CAGR 15.0% 8.4% 8.5% 12.3% 10.0% 7.7% 7.7% 10.3% 9.6% 8.2%

Sharpe 0.78 0.31 0.33 0.50 0.38 0.25 0.25 0.35 0.34 0.30

Max.DD 23% 42% 44% 39% 51% 59% 56% 58% 58% 54%

Fidelity Sectors -- 200  Strategies  --  12/31/2005 to 12/31/2015

Dual Momentum Single Momentum

APM SMA-125 SMA-250 EMA-125 DEMA-21 SMA-125 SMA-250 EMA-125 DEMA-21 Monkey

CAGR 12.8% 7.7% 8.0% 8.2% 6.5% 6.7% 7.6% 7.6% 6.7% 6.2%

Sharpe 0.61 0.30 0.31 0.29 0.22 0.24 0.27 0.25 0.22 0.24

Max.DD 27% 39% 44% 44% 47% 51% 52% 53% 53% 51%

ETFs Pre-2007 -- 300  Strategies  --  12/31/2005 to 12/31/2015

Dual Momentum Single Momentum
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Single Momentum and Dual Momentum in these charts. Each equity curve is 

the average of the full set of 200 (or 300) equity curves produced for the 

strategies in each of the three 

fund sets using the specified 

algorithm. Notable observations 

include (a) the Fidelity General 

strategies, composed of funds 

that are themselves broadly 

diversified, responded primarily 

to the quality of the bear market 

strategy; (b) the Fidelity Sector 

strategies outperformed the 

other categories; and (c) the 

presence of bond and Treasury 

funds among the ETFs 

apparently helped the Single 

Momentum strategies (that 

included them) perform 

somewhat more like Dual 

Momentum strategies during 

bear markets.  

   

Conclusion 

Even though different sets of 

equities require different 

momentum filter functions, it 

has been shown that a 

momentum filter that is adaptive 

in both shape and duration not 

only outperforms ordinary 

solutions but impressively does 

so when subjected to the 

rigorous standards of random 

strategy construction and 

forward walk testing, both of 

which are designed to eliminate 

the presence of hindsight 

selection bias. 

 

  Note: Some of the material in this section was first reported in the 

2016 Wagner Award paper, “Automated Polymorphic 

Momentum.” See Appendix M for details. 
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 Forward-Walk Progressive Tuning 
Critics of backtesting are right when they level the charge that backtesting with 

hindsight may be able to determine the best path to travel, but only because the 

information needed to determine the best path already exists. Finding that path 

walking forward in time could be more like walking through a thick forest than 

a straight shot down the freeway. The operative question is "did backtesting 

discover a reliable character, or did it discover a lucky sequence of events?" 
 

The gold-standard for backtesting the performance of a predictive algorithm 

(for markets, weather, sports, etc.) is the forward-walk progressive tuning 

(FWPT) methodology illustrated in the chart below. Starting at a time on the 

chart marked as the “BornOn Date,” the “past data” is used to initially tune the 

parameters of the algorithm that will be used to make decisions during a 

subsequent period (125 market days in this example). After the 125-day period 

is complete the algorithm’s parameters are re-tuned by incorporating the 

additional 125 days of data. The re-tuned algorithm then makes decisions 

during the next subsequent 125-day period, and so on.   

 

In the strategy below, all performance prior to 2006 is produced through pure 

backtesting. All performance from 2006 through July 2017 is produced using 

FWPT. This strategy walked forward in time quite successfully, indicating 

that backtesting can discover a reliable predictive character in the data – it 

was not plagued by erratic pops and drops that can mask the true trend leader 

and result in false trade alerts. 
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When performance is maintained with FWPT, tuning did discover a reliable 

character. To the degree performance declines with FWPT, it is because those 

higher performance paths are not discoverable by the algorithm. They may be 

undiscoverable because significant pop and drop events are too unpredictable, 

or because the algorithm lacks the sophistication to adapt to market changes. 

 

The BornOn Date specifies the initial tuning data for the FWPT algorithm. It 

can be specified in SectorSurfer and AlphaDroid for any date ranging from 

1/1/1998 through the current date. The algorithm may slightly modify the date 

if there is not at least 5 years of tuning data to start with. The somewhat arbitrary 

sounding choice of 5 years is intended to ensure that training periods will likely 

have a worthy set of market conditions from which to determine operational 

parameters. BornOn Dates of either 1/1/2004 or 1/1/2010 are particularly 

recommended because they each closely follow and will include a full market 

crash and recovery cycle in its training dataset.   

 

The pair of charts below illustrate the performance of a simple five-fund 

strategy that performs well under backtesting, but under FWPT rather badly 

sucks dust. The first instinct of many investors is, “Why would I want to use 

FWPT if it is going to ruin the strategy’s performance?” The answer is that the 

future will more likely look like the FWPT version than the backtesting version. 

FWPT indicates there is a problem to fix, while backtesting just masks it. 

In this particular strategy, the culprit is FSAGX (Fidelity Select Gold - below), 

which exhibits particularly sporadic behavior relative to broader market funds. 
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As described earlier in the differential signal processing section, FSAGX adds 

significant noise to the decision process that is not removed in the difference 

comparison process. Particularly notable is the sharp rise and sharp reversal in 

September (white arrows), which is a perfect whipsaw setup. FSAGX is erratic 

enough to disrupt the principle of common mode noiset6 reduction, increasing 

the odds of making poor trading decisions. By eliminating the culprit, more 

reliable trade decisions are made and the strategy performs well.    

 
Recognizing Chaos: When a strategy seems to have no shortage of 

opportunity to select great funds, but performance is terrible, it is 

virtually always the case that a chaotic fund is the cause. The best way 

to identify it is to see where the strategy goes awry and then look for the 

fund with the same exact performance over that short period. Sometimes 

a noise problem can be solved by using the “Stronger Filtering” 

advanced option associated with the other FWPT options. But usually, 

the culprit must be removed. The worst culprits are smallcap stocks and 

narrow sector ETFs particularly for precious metals, wind energy, solar 

energy, oil, VIX futures, 

mining stocks, IPO 

stocks, small biotech 

stocks, and others that will 

be recognizable by the 

sharp reversals in their 

charts. However, like city 

traffic where certain roads 

always have terrible rush 

hour congestion, the same 

is true of ETFs, mutual 

funds, and many smaller stocks. As wonderful as a story may be for a 

stock or ETF, if it has a history of chaotic reversals, don’t think twice 

about booting it from your strategy design.  

 

Remember This: 

The probability of making a good investment decision 

is inversely proportional to the level of noise in a strategy. 
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 StormGuard-Armor: Market Safety Indicator 
The markets of 2015 and 2016 provided a sharp reminder about the value of 

applying algorithmic simplicity to a market that is well-known for its complex 

behavior. Although StockCharts.com ChartSchoolt24 documents dozens of 

market direction and sentiment indicators, they all suffer from the same 

problem – simplicity. They apply some form of moving average to determine 

if the direction of the measured indicator is changing in order to ignore short-

term market noise, but still reliably detect important changes before it’s too late. 

The problem is that market events are not always just short or long. 

Intermediate duration events also generate false alarms and whipsaw losses.  

 

The poster child for this problem is the strategy chart (below), which gets 

whipsawed twice in 6 months. In 2015 and 2016 a pair of medium duration 

events occurred back-to-back that sharply dropped the S&P 500 market index 

by about 10%, where each 

stayed for well over a 

month before quickly 

reversing their losses. 

During bull markets, the 

strategy uses a momentum 

indicator to determine 

when to switch between 

SPY (SPDR S&P 500, red) 

and MDY (SPDR Midcap 

400, green). The strategy employs the Death Crosst21 market direction indicator 

to determine if it is a bull or bear market. When a bear market is detected, the 

strategy goes to cash (flat white segments). In both instances, the Death Cross 

triggered in time to lock in the losses but missed the subsequent rebounds.  

 

The Death Cross Indicator 

chart (right) illustrates how 

the indicator functions. 

The S&P 500 market index 

is in blue. Its 50-day SMA 

is plotted in black and its 

200-day SMA is plotted in 

red. When the 50-day 

SMA crosses the 200-day 

SMA going downward, it’s time to go to cash. When the 50-day SMA crosses 

the 200-day SMA going upward it’s time to get back in the market. Because 

there had been no prior medium-term events like this for decades, “simple” 

seemed sufficient. Instead, it was rather naive.  Let’s fix it. 
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Better bear market crash protection requires incorporating more 

information, not just tweaking the averaging algorithm or its time constant. 
Simply lengthening or shortening the time constants of an indicator’s filters 

only moves the problem to another zone – and it still will be hit or miss for 

future events. Additional perspectives are required to do a better job. Consider 

this metaphor: Watching one knee of an elephant to know if it's going to take a 

step has definite value. But, watching three knees can provide earlier 

confirmation of real moves and can eliminate many false positive reports. 

 

StormGuard-Armor achieves superb performance by incorporating three 

sources of data to provide three distinct views of the market. StormGuard-

Armor is a composite of three measures we call Price Trend, Market 

Momentum, and Value Sentiment. Its improvements do not come from trying 

to improve predictive timing, but rather from actual event detection. These are 

"tells" indicating behavior changes of momentum and value investors. The 

Market Momentum and Value Sentiment signals are extracted from market 

volume and new highs/lows data sources. Twelve separate measures of the 

Price Trend, Market Momentum, and Value Sentiment signals are combined 

using Fuzzy Logict8 methods to produce the final StormGuard-Armor value.  

 

When simply applied to the S&P 500 (below) its superiority to the original 

StormGuard (and thus to the Death Cross) is clear. Notably, this comes about 

by spending 10% less time in the market avoiding further loss. 

 

By avoiding downside risk, only upside returns remain. 
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The Price Trend signal is essentially identical to the original StormGuard, 

which was derived from the application of Matched Filter Theory and amounts 

to computing the 50-day DEMA of the S&P 500 daily return with a 0.6% per 

month offset to better accommodate funds outperforming the market average. 

The original StormGuard is similar to the Death Cross indicator but measurably 

outperforms it.  

 

The Market Momentum signal is a combination of the Price Trend signal with 

trading volume information from the broader market. It indicates what 

institutional investors and momentum traders are really doing. Note that while 

ordinary trend followers (such as SectorSurfers) generally mix the terms trend 

and momentum together by ignoring the consideration of volume, a Wall Street 

"momentum trader" defines momentum as trading volume times price change 

in the same way a physicist defines momentum as mass times velocity.  

 

The Value Sentiment signal incorporates new highs and new lows information 

from the broader market. It indicates what the value investors are really 

thinking about the relative value of stocks at the top and bottom of their price 

ranges, thus indicating what kind of footing they’re on and support they have. 

 

The Market Momentum and Value Sentiment signals are not just timing 

adjustments made in hindsight, but actually do provide signals prior to serious 

price movements. The chart (below) illustrates that during the market's rough 

patch in 2010 it was only the Market Momentum signal that indicated trouble 

in the market. In 2011 during the run-up to the August 1 sell-off triggered by 

the S&P downgraded U.S. debt, the Market Momentum signal again indicated 

trouble ahead of the event. However, in the second chart (below) it is the Value 

Sentiment indicator that indicated trouble long before the August 2015 market 

drop triggered by trouble in the Chinese markets. 
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The Market Momentum and Value Sentiment signals are extracted from the 

additional data sources using PID (proportional, integral and differential) 

control algorithms to condition them, the methods of Fuzzy Logict8 are used to 

combine them into the final StormGuard-Armor value.  Improved performance 

comes from actual event detection, not tweaking time constants. These are 

"tells" indicating behavior changes of momentum and value investors. When 

they are standing at the door ready to run, it’s an indicator that the market is no 

longer safe. On negative news, they’ll be out the door with their shares before 

you know what happened. On positive news, they’ll just breathe a sigh of relief 

while continuing to “wait and see.” StormGuard-Armor is actually a “market 

safety indicator” telling us it’s time to step away from the market to safety. 
 

 
 Note: StormGuard-Armor is published online daily as a free service.   

http://www.sumgrowth.com/InfoPages/Market-Sentiment.aspx
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StormGuard-Armor Evaluation – Strategy: USA Diversified ETFs 

In the table and charts below, the performance of seven market direction 

indicators is evaluated with the USA Diversified ETFs Strategy. The market 

direction indicator determines whether it is 

a bull market or a bear market. During bull 

markets the USA Diversified ETFs Strategy 

selects the trend leader at the end of each 

month from among the strategy's candidate 

ETFs IVE, IVV, IVW, IWB, IWV, RSP, 

SPY, SPYG, MDYG, and MDY. During a 

bear market, the strategy will either move to 

the safety of cash, own a long-term Treasury 

ETF, or invoke a separate Bear Market Strategy – depending on the 

configuration noted. Detailed strategy charts for four of the market direction 

indicators appear on the next page. The pair of bar graph charts below contrast 

the performance of Annualized Return and the Sharpe Ratio for eight methods.   

 

     
 

Four methods are contrasted here against the classic asset class portfolios. 
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The USA Diversified ETFs Strategy, using different market direction 

indicators and bear strategy configurations to contrast performance. 
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StormGuard-Armor Evaluation – Strategy: ETF SPDR Sectors 

In the table and charts below, the performance of seven market direction 

indicators is evaluated with the ETF SPDR Sectors Strategy. The market 

direction indicator determines whether it is a 

bull market or a bear market. During bull 

markets, the ETF SPDR Sectors Strategy selects 

the trend leader at the end of each month from 

among the strategy's candidate ETFs  XLE, 

XLF, XLK, XLI, XLP, XLV, XLY, XRT, XHB, 

XPH, MDY, and SPY. During a bear market, 

the strategy will either move to the safety of 

cash, own a long-term Treasury ETF, or invoke 

a separate Bear Market Strategy – depending on the configuration noted. 

Detailed strategy charts for four of the market direction indicators appear on 

the next page. The pair of bar graph charts below contrast the performance of 

Annualized Return and the Sharpe Ratio for eight methods. 

 

    
 

Four methods are contrasted here against the classic asset class portfolios. 
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The ETF SPDR Sectors Strategy, using different market direction 

indicators and bear strategy configurations to contrast performance. 
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 Integrated Bear Market Strategies 
A Bear Market Strategy selects safe harbor investments during a market 

crash.  When a market direction indicator (such as StormGuard or the Death 

Cross) signals that conditions have become bearish, an integrated Bear Market 

Strategy automatically takes charge and selects a trusted safe harbor investment 

from a list of candidates, such as cash, money market funds, bond funds, gold 

bullion, and U.S. Treasuries. The 

significant value further added by an 

integrated Bear Market Strategy is 

illustrated (right) by the remarkable 

difference between the three yellow 

equity curves in a SPDR ETF sector 

rotation strategy using (1) ETF sector 

rotation only with no bear market exit, 

(2) ETF sector rotation plus a 

StormGuard-Armor bear market exit to 

cash, and (3) sector rotation plus 

StormGuard-Armor with an integrated 

bear market strategy. All of them 

utilize polymorphic momentum and 

FWPT to select the trend leader among 

the candidate SPDR sector ETFs XLE 

(energy), XLI (industrial), XLF 

(financial), XLK (technology), XLV 

(healthcare), XLP (consumer staples), 

XRT (retail) and XLY (consumer 

discretionary). When BMS-4 (the 

integrated Bear Market Strategy) is 

triggered, it takes control and selects 

the best trending ETF from among safe 

harbor candidates UST (ProShares Ultra 7-10 Year Treasury), TLT (iShares 

20+ Year Treasury Bond), BND (Vanguard Total Bond Market), MBG (SPDR 

Mortgage Backed Bond), MUB (iShares National Muni Bond), CORP (PIMCO 

Investment Grade Corporate Bond), SH (ProShares Short S&P 500), and GLD 

(SPDR Gold Trust). The S&P 500 market index is plotted in white for 

reference. The three yellow strategy equity curves with their Sharpe Ratios 

(risk-adjusted return) and CAGRs speak for themselves in making the case. 

There are better things to do than sitting on the sidelines in cash during a 

prolonged bear market. A bear market for stocks does not mean it’s a bear 

market for everything. When “smart money” lightens up, assets are 

redeployed much better than just sitting in cash waiting for a sunny day. 
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Treasuries – The Best Bear Market Strategy:  No doubt about it – long-term 

U.S. Treasuries (10 to 20 years) have been the best performing asset class for 

bear market strategies over 

the last two decades. Not 

surprisingly, this is because 

they have been more 

negatively correlated with 

U.S. Stocks than anything 

else over this period. 

Intermediate U.S. Treasuries 

(5 to 7 years) run a close 

second, with a few other types 

of bonds and gold also 

expressing a bit of negative 

correlation.  

 

However, a snapshot or a long-term correlation number do not tell the whole 

story. U.S. stocks and Treasuries/bonds have not always been negatively 

correlated, as is illustrated in the chart (right) of the “Rolling 5-year correlation 

between U.S. stocks and the 

5-year Treasury.” Perhaps 

this is an artifact of an 

activist Federal Reserve 

policy to control interest 

rates around their established 

target through their purchase 

and sale of securities in the 

open market. They are the 

800-pound gorilla in the 

room, and they are affecting 

market dynamics. But will 

new Federal Reserve Open 

Market Committee (FOMC) 

members decide to do 

something different in the 

future? And, what about 

gold, its monthly return 

correlation to the S&P 500 

wanders all over the map and 

cannot be relied upon either. 

 

http://www.forbes.com/sites/rickferri/2014/01/27/why-correlation-doesnt-matter-much/#eff4b357174f
http://www.forbes.com/sites/rickferri/2014/01/27/why-correlation-doesnt-matter-much/#eff4b357174f
http://www.forbes.com/sites/rickferri/2014/01/27/why-correlation-doesnt-matter-much/#eff4b357174f
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Overcoming Hindsight Selection Bias: Betting on the “sure thing” and then 

having the carpet pulled from beneath your feet is painful, both emotionally 

and financially. But mindlessly sitting in cash during an 18-24-month bear 

market is not part of the investment mindset of active investors who 

intrinsically believe there is always something better to do than doing nothing. 

While we know that long-term Treasuries have been a profitable investment 

during recent bear markets, the longer-term charts make it clear that this 

relationship is unreliable. Counting on long-term Treasuries to save our bacon 

in the future would be committing the classic investment error of hindsight 

selection bias.  

 

Of course, mindlessly sitting in cash avoids the hindsight selection bias 

problem through non-participation. This problem is no different from the 

selection bias problem during a bull market – which is solved by actively 

selecting the trend leader among a set of candidate funds. Not surprisingly (in 

hindsight anyway) the same principle applies during bear markets. When a bear 

market is indicated, a separate bear market strategy takes charge and evaluates 

a set of candidate funds that (at least sometimes) do well during bear markets. 

It’s impossible to say today which of the many bear market candidates (various 

Treasuries, corporate bonds, municipal bonds, foreign bonds, gold,  and others) 

will be the best safe harbor investment 5 years from now, or for that matter, 

even just 1 year from now. However, the best performing of them can be 

selected in real time by a bear market strategy that continually evaluates them.   

 

Of particular note is a class of ETFs that many investors falsely get excited 

about for use in a Bear Market Strategy (BMS). This class is inverse or shorted 

ETFs, perhaps best exemplified by SH (ProShares Short S&P 500). As 

illustrated in the chart (right) SH is 

the vertical mirror image of the 

S&P 500. Capturing its sharp rise 

during the market’s sharp decline is 

the objective. Unfortunately, the 

dark side of the same coin is that 

the very same momentum 

algorithm that so nicely captures 

the sharp upside also produces an extremely high trend value from that incline. 

When the peak eventually comes, there is no other candidate ETF with trend 

value anywhere near it to take leadership from it. Because the trend value is 

measured over a period of months, it takes months of falling before leadership 

can be taken away by one of the rising ETF dealing with the exact opposite 

problem and produces a terribly bad performance glitch during bear markets. 
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Bear Market Strategy Investment Candidates: To reasonably model the 

performance of a BMS, its candidate investments must have performance data 

that spans at least one major market crash, and at least one bull market. 

Although most ETFs that might provide safe harbor during a bear market were 

started only recently, most are based on indexes with much longer histories that 

can be used to artificially extend the ETF's data for purposes of improved 

strategy modeling. The table below contains many suitable bear market 

investment candidates from the following asset classes: long-term 

Treasuries, bonds, gold bullion, and even inverse market indexes. (Note: 

although inverse ETFs generally produce large spikes in a strategy’s equity 

curve, they have been included because ways may yet be discovered by 

someone to better manage them.) Additional documentation and a list of 

numerous other extended ticker symbols can be found Appendix N. 

 

 
Note 1: Within the SectorSurfer and AlphaDroid platforms, extended ticker 

symbols have an appended "-" to indicate they are the extended data version.  

 

Considering including SH (short the S&P 500) and GLD (gold bullion trust) in 

a BMS is attractive because it provides a greater diversity of options in the 

event that Treasuries are not of help during the next bear market. However, they 

both have a significantly higher and different short-term volatility from that of 

most bond and mid-term Treasury ETFs, and including them directly in a BMS 

results in poorer performance from poorer decisions that ultimately are caused 

by the higher volatility of SH and GLD. To help mitigate that problem, a pair 

of synthetic ETFs (SHGD- and SHUG-) were developed. SHGD- effectively 

means buying 50% SH and 50% GLD.  Correspondingly, SHUG- effectively 

amounts to buying 50% SH and 50% UGL (ProShares 2x Ultra Gold). The act 

of mixing these two diverse asset classes into a single entity reduces their 

modeling volatility and improves their performance in a BMS, thus providing 

the BMS with reasonable access to those asset classes during a down market.  

  

http://sumgrowth.com/InfoPages/using_SectorSurfer.aspx#Extended
http://sumgrowth.com/InfoPages/using_SectorSurfer.aspx#Extended
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The table of Bear Market Investment Options below is a screenshot from the 

SectorSurfer Strategy Web page where seven pre-configured standard BMSs 

are defined and live. The symbols to access them are BMS-1 through BMS-7, 

where BMS-1 is the least aggressive and BMS-7 is the most aggressive. The 

aggressiveness of each BMS is centered on its first listed ETF. BMS-2, for 

example, is designed to select from the candidate ETFs: iShares 10-20 Year 

Treasury Bond (TLH), iShares 7-10 Year Treasury Bond ETF (IEF), Vanguard 

Total Bond Market ETF (BND), SPDR Mortgage Backed Bond ETF (MBG), 

and PIMCO Investment Grade Corporate Bond ETF (CORP). The moderate 

BMSs incorporate SHGD-, whereas the most aggressive incorporate SHUG-. 

 

 
 

 

The equity curve for the BMS-2 bear market strategy is illustrated below. Each 

of its color segments indicates which of the candidate ETFs was the trend leader 

at that point in time. The white reference curve is the AGG aggregate bond 

ETF. Performance of the entire equity curve of a bear market strategy is 

unimportant because only performance during bear markets (as determined by 

StormGuard-Armor) matters. Thus, only the periods marked with gray vertical 

bars in the below chart matter because they are the only periods during which 

a parent strategy will call on the BMS to perform.  
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The comparative benefit of employing each of these BMSs is illustrated in the 

chart below. Each plot represents owning the market index ETF SPY during 

bull markets but owning one of the BMS during bear markets (as directed by 

StormGuard-Armor). The SPY and two constant-return reference lines (10% 

return and 25% return) are also plotted as performance references. The 

differences in total return, return uniformity, and general volatility are notable. 

 

Selection Guidance:  Selecting a Bear Market Strategy is primarily a matter of 

judgment involving investment risk tolerance. Since the character of the main 
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strategy's candidate funds is already a statement of investment risk tolerance, 

using a Bear Market Strategy of similar character is appropriate. For example: 

(a) a broad asset class strategy typical of a 401k plan would be best matched to 

BMS-2 or BMS-3, (b) a sector rotation strategy would be best matched to BMS-

4 or BMS-5, and (c) an aggressive 2x or 3x leveraged fund strategy would be 

best matched with BMS-6 or BMS-7. 

 

How to Specify a Bear Market Strategy: StormGuard options are located on 

the Strategy Information pop-up window, which is accessed by clicking 

the  icon next to the strategy's name on the Strategies Management page. If 

the advanced options section is not already visible, click the 

 button to expose them. In the StormGuard Options 

section, there are 

numerous to choose 

from. Although 

StormGuard-Armor is recommended, the others will provide interesting 

experimental contrast. The “Bear Sym:” text box provides a means to specify 

what should be held during bear markets by specifying its ticker symbol. 

$CASH (a generic symbol used to mean "your favorite money market fund") is 

the default symbol, but you can use (1) any standard ticker symbol, (2) any 

extended ticker symbol, (2) any ready-made BMS ticker symbol (BMS-1 

through BMS-7), or (4) the special ticker symbol format allowing you to 

reference a bear market strategy of your own creation (see further information 

about this option online).  

 
Specific Examples: Please see Appendix O to fully appreciate the 

improvement this makes to each of these example strategies.  
 

 Example 1 – Strategy: Mainliner (The broadest of market index ETFs) 

 Example 2 – Strategy: SPDR Sectors (State Street SPDR sector ETFs) 

 Example 3 – Strategy: ETF Countries (BlackRock iShares country ETFs) 

 

Contrasting charts are shown for each example first employing the Death Cross 

indicator to determine when to exit the market to cash, and then upgrading each 

of them to employ StormGuard-Armor and Integrated Bear Market Strategies. 
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 Portfolio of Divergent Strategies 
The very first risk-reduction step discussed was about using funds to virtually 

eliminate the risks associated with individual stocks. However, instead of 

broadly diversifying across the full market, the 

methodology involved diversifying only to the level of an 

asset class, market sector, or subsector. Although we 

sacrificed some of the benefit afforded by broader 

diversification by doing so, we’ll now recover what we lost 

by creating a Portfolio of Divergent Strategies as the top 

layer. The concept and theory are rendered obvious in its 

statement. Thus, only a simple example is necessary.  

 

Prudent Portfolio Design: The ETF Prudence 

Portfolio is a Portfolio-of-Divergent-Strategies 

holding four underlying strategies: 

 ETF Fixed Income      –  25% 

 ETF US Diversified    –  25% 

 ETF Sectors + Gold    –  25% 

 ETF International        –  25% 

 

The ETF candidates for each of the four 

underlying strategies are specified in the strategy 

definition lists (right). Their technical strategy 

charts are found in Appendix Q. At month-end, 

each of the underlying strategies selects the best 

trending candidate ETF to represent it in the 

portfolio. The portfolio’s ETFs are equally 

weighted at 25%. 

 

Each underlying strategy is designed to select 

ETFs from a different portion of the market to help 

reduce the correlation between them. When the 

remnant volatility (equity curve bumps) of the 

portfolio’s underlying strategies are poorly 

correlated with one another, further risk reduction 

is achieved by the portfolio through ordinary 

diversification.  

 

The Relative Risk and Annualized Return for the 

ETF Prudence Portfolio   and its underlying 

strategies , , , and  is plotted (below) 

alongside the performance of the Industry 

P: 

F D I S 
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Consensus Risk-Category Portfolios  through  for reference. As expected 

with ordinary diversification, the portfolio’s return is the average of the returns 

of its four underlying strategies, and the risk is noticeably less than the average 

for its underlying strategies. [Note: if the four underlying strategies were 

perfectly correlated, the Relative Risk would be about 39%, and if they were 

perfectly uncorrelated it would be 19.5%. We achieved 26%. Not bad!] The 

value of applying ALL the tools of Temporal Portfolio Theory is clear:  

 

The ETF Prudence Portfolio has  

2.5x more return than a classic Aggressive portfolio, 

 and has less risk than a classic Fixed Income portfolio!  

 

 
 

(Now that’s something to write home about!) 

 

  

1 5 
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 Crowd-Sourced Strategy Evolution 
One of SectorSurfer’s most frequented pages is the Strategies Hall of Fame.t23 

This page is all about crowd-sourcing high-performance strategy design. Not 

only is it full of great strategies to use, but it’s a great tool for learning what 

excellent strategy designs have in common, and what they lack in common.  
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Every night the SumGrowth Strategies server categorizes and evaluates over 

20,000 user Strategies and selects and displays the top 30 in each of six 

categories: Safety, Mutual Funds, ETFs, Stocks, Ultra/Inverse, and Most 

Widely Held.  

 

Stand on the Shoulders of Those Who Have Gone Before:  These masters 

have freely shared their creations for others to use and dynamically improve. 

This investment tool is very different from MPT, day trading, and others. It’s 

not uncommon for a few preconceived notions about portfolios to have to be 

put aside to proficiently use this Temporal Portfolio Theory based tool.  

 

This is not your granddaddy’s portfolio theory. 

 

 
 
What is our rocket engine? 

It’s a noise-filtered, differential, trend-following rocket engine. 

 

What best fuels our rocket engine? 

 Always, at least one candidate is having a power stroke. 

 Candidates can reliably pass leadership to one another. 

 

If you want your Maserati to fly down the road, you can’t fuel it with kerosene, 

ethanol, whale oil, or pretty much anything except hi-test gasoline. If you want 

your Temporal Portfolio Theory strategies to fly off the charts, you can’t fuel 

them with mediocre bonds, small company stocks, leveraged currency funds, 

wild commodities and other such things. When a strategy fails to perform, it is 

always because one of these principles has been violated. The general topic of 

advanced strategy design for Temporal Portfolio Theory is beyond the scope of 

this book. However, these great resources are available online: 

 

Advanced Design Resources: 

 Webinar: www.sumgrowth.com/InfoPages/Publications.aspx Mar-2017 

 Technical Docs: www.sumgrowth.com/InfoPages/advanced.aspx    

http://www.sumgrowth.com/InfoPages/Publications.aspx
http://www.sumgrowth.com/InfoPages/advanced.aspx
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Strategies for Everybody:  Below is an interesting listing of SectorSurfer’s 

most widely held strategies. It is dominated by the subscription-free “Asset 

Class” strategies popular among new investors with smaller accounts, and the 

“Income, Bond” strategies popular among conservative retirees.  

 

The Most Widely Held Strategy 
  (And, it’s subscription-free for everyone.) 
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 Stocks vs. Sectors & Asset Classes 
Rotation vs. Fitting: Rotation implies something will be back time and time 

again, whereas fitting implies it has more sporadic properties that just happen 

to meet the current need. SectorSurfer's algorithm is agnostic as to which of 

these is the case and simply strives to select the one best trending stock/fund of 

the strategy. The question for investors is: "Does a superior past performance 

imply a superior future performance?" The answer lies in whether the 

performance was based on a rotational sequence or a fitted sequence. 

  

Sector Rotation occurs as the 

economy cycles from boom to 

bust and back to boom again, 

favoring different market sectors 

during different phases of the 

cycle. These market sectors will 

still exist decades from now 

regardless of the fortune or 

demise of individual companies. 

The majority of investment capital never sits on the sidelines in cash, but rather 

continuously sloshes from one favored sector to the next. 

  

Asset Class Rotation is another dimensional slicing of the markets, typically 

dividing its universe into large cap stocks, small cap stocks, foreign stocks, 

bonds, and Treasuries. Likewise, asset classes always will exist regardless of 

the fortune or demise of individual companies, each rotating in and out of favor 

throughout the economic cycle.   

  

Individual Stocks are constituent components of sectors and asset classes, and 

thus inherently have a rotation component to their performance. However, the 

most successful growth companies typically have just one historical period 

when they truly were rising stars, doubling in value many times over a period 

of years. Eventually, market saturation limits growth and they become a stodgy 

large cap stock or lose their way and fizzle. Expecting a dozen past rising stars 

to be future rising stars truly is gold fever talking.  

  

Freshly Fit for Duty?  Strategies built from equities that primarily performed 

well in the past because of sector or asset class rotation are inherently fit for 

future duty. However, if rising star performance is sought, the strategy must be 

composed of stocks that are currently rising star candidates, not those that were 

shining brightly 15 years ago. We recommend that you periodically (annually) 

refresh the candidate list. 
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Stocks Hindsight Selection Bias Warning: The caution message below is 

posted on the Strategy Hall of Fame page on the Stocks category tab and pops 

up when hovering over the  Why You Must Be Cautious!  button. A real example 

of the problem follows below. 

 

 
 

The strategy below is the poster child for the stocks hindsight selection bias 

problem. A wealth manager impressed by the strategy’s prior performance 

invests with the strategy in the fall of 2013. In January of 2015, he was 

dismayed by its performance. In the zoomed overlay chart, the gray plots of the 

stocks reveal there’s no longer a “rising star” among them. They are all simply 

undulating sideways with no sign of leadership present. This “fizzled rising 

star” problem is unique to stocks. It doesn’t exist in ETFs or mutual funds. 

  

 

Stock Strategy Caution! 

Sectors and asset classes rotate with the economy. Their constituent member stocks 

are always added and purged automatically as new companies are born or die. Thus 

sector and asset class strategies can live forever, but stock strategies require 

occasional freshening — which is a manual process.  

 

Please also be cautious about your interpretation of the amazing performance these 

stock strategies show. Critically, these stocks were picked with the vision of 

hindsight, allowing the owner to select a set of stocks that sequentially produce nice 

waves of high returns which the SectorSurfer algorithm nicely stitches together. 

The bad news is that MSFT, DELL, QCOM, and many other stocks in these high 

flyer strategies add no future performance value to these strategies — they only 

make the earlier portions of the charts look great. The good news is that if you can 

provide SectorSurfer with an excellent set of candidates, it will assemble them.  
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Part 3: 
Fearless Investing Made Easy 

 
“I hear and I forget.  

  I see and I remember.  

   I do and I understand.” 

 

– Confucius 

 

 

Part 3 is where the “easy button” begins. Each of the “Seven Faces 

of Risk” detailed in Chapter 3 will be matched up with one of the 

“new tools” described in Chapter 5. The act of matching each 

problem to a solution results in a simple checklist for building excellent 

portfolios. The portfolios in Chapters 7 and 8 were built using this checklist. 

 

But, it’s even easier than that. There are many ready-made strategies and 

portfolios that can simply be imported and used – including those in this book. 

 

If you’re “Running on MPT” you’ll never make it across the Efficient Frontier. 

To break through the Efficient Frontier, you must change the game to Temporal 

Portfolio Theory. Chapter 6 will lay out the steps.  
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Chapter 6: 
Conquering the Seven Faces of Risk 

 

 

“Divide each difficulty into as many parts 

as is feasible and necessary to resolve it.” 

 

– Descartes  

 

 

Why bother monitoring a problem if you’re not going to fix it? 

 

– Lifelock  

 

 

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

diversification.  Risk has many faces, each requiring its own remedy. 
 

Descartes is suggesting that problems often have multiple parts, each of which 

has its own set of problems to resolve. It speaks directly to the process of 

“problem segmentation” and suggests each of the “Seven Faces of Risk” might 

need different handling from one another. For example, corporate bankruptcies, 

market crashes, and depleting your nest egg too early are all very different 

problems. Diversification cannot fix a dwindling account balance. 

 

Lifelock makes an excellent point about the difference between monitoring a 

problem and fixing a problem. Diversification is an attempt to fix a problem 

by tempering or diluting it until the pain is more tolerable. Preventing the 

problem or avoiding the problem is very different from diluting the problem.  
 

Consider the problem of reducing the risk of your family dying in a house fire 

one night. To solve the problem with diversification, you decide to buy five 

houses, one for each of your kids, one for your spouse, and one for yourself, so 

that if there is a fire, 80% of the family will still be intact. Risk was only diluted, 

not eliminated. One way to eliminate the risk of death by fire is to build your 

house from concrete, metal, and glass. Alternatively, an automatic sprinkler 

system triggered by fire sensors could also avoid the risk of death by fire. 

 

Let’s be honest: The five standard risk-category portfolios are excellent 

examples of tempering risk, but not of preventing or avoiding risk. We have 

Seven Faces of Risk to Conquer and a box of new tools. Let’s match them up. 
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 Risk #1 – Single-Stock Risk 
Individual stocks have many risks of 

their own separate from the market as 

a whole. Unexpected reports of poor 

quarterly earnings, corporate fraud, 

patent infringement, environmental 

liability, regulatory policy change, or 

the death of the CEO can produce a 

sell-off that is over before you know 

what happened. The only way to 

avoid these negative surprises is to 

avoid stocks altogether. But we all 

know that’s never going to happen. 

Stocks represent the lifeblood of 

innovation and growth and are the 

only real show in town if better than 

average returns are desired. 

 

Since risk avoidance is out, we must 

turn to risk dilution (diversification) 

for help. How much is enough? The 

only regulatory guidance is found in 

the 1994 Uniform Prudent Investor 

Act,14 which says "prudent investing 

ordinarily requires diversification," 

and that "there is no automatic rule for identifying how much diversification is 

enough" as it depends on the circumstances of wealth, age, taxes and risk 

tolerance. Perhaps it could be called The Diversification Uncertainty Rule.  

 

Perhaps the objective is not so much about reducing the daily volatility as it is 

about reducing painful drawdown that collapse of a stock could cause. 

Morningstar, Fidelity, and many others suggest investing no more than 5% of 

your portfolio in any one stock. That’s not only prudent but is easily 

implemented with mutual funds and ETFs. If a little is good, is a lot better? 

Only if you’re “Running on MPT” and want to keep it that way. If momentum 

algorithms are to be used, there is a serious opportunity cost levied by over 

diversification because it destroys otherwise harvestable differences. 

 

Conquering single-stock risk by using sector, country, and asset class 

funds that virtually eliminate single-stock risk while retaining valuable 

differences that can be mined by momentum algorithms.  
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 Risk #2 – Market Volatility 
When stocks are divided into three equal 

volatility categories (high, average, and low - 

right) the most volatile third (blue) has an 

average daily volatility about 3.5 times higher 

than the S&P 500. As the number of stocks in 

portfolio increases, its volatility decreases and 

converges on the volatility of the S&P 500. 

Owning more than 10 stocks in a portfolio 

does not meaningfully further reduce its risk.  
 

The pops and drops in the 6-month SPY chart 

(right) can all be traced to congressional 

“policy storms” regarding healthcare, tax 

reform, infrastructure, and regulatory reform. 

Believing that any of these will get done has 

been like a ping-pong match that sends waves 

of hope and dismay through the markets. As 

illustrated by the chart, sharp drops often snap 

back. The pops and drops are punctuated events 

that are not predictable but must be endured. 

Trying to trade them is a recipe for whipsaw 

losses. Ignore them! 

 

The Strategy Tuning Profile 

chart (right) illustrates the 

performance of a Fidelity 

sector fund strategy using 

either the DEMA or the SMA 

trend filter over a broad range 

of averaging days. The SMA’s 

poorer performance at shorter 

averaging intervals is notable, 

but not entirely surprising. 

This can be interpreted in no 

way other than to say the DEMA has a superior signal-to-noise ratio in this zone 

and as a result has made much better investment choices. A simpler (than 

Matched Filter Theory) explanation is that the SMA filter’s square leading and 

trailing edges inject daily noise from each edge into the decision process. 

 

Conquering market volatility requires eliminating SMA filters in favor 

of smooth-edged filters that reduce noise-induced whipsaw losses.   
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 Risk #3 – Bear Market Crash 
Considering all my hard-learned lessons 

from the School of Hard Knocks, being 

mauled by the bear twice is definitely the 

most memorable.  I had to lose more than 

half my retirement savings twice to get the 

message that solving the bear market 

problem was more important than all of the 

other parts put together. Currently, as the 

market continues to ascend to record 

heights, it’s easy to forget the ravages of 

the last attack. But the bear will be back! 

 

This screenshot from the 1956 science 

fiction film, Forbidden Planet, portrays an 

elusive energy beast that destroys 

unwelcomed visitors to planet Altair IV. In 

the end, recluse scientist Dr. Morbius 

discovers the beast is his own “monster 

from the id.” His unconscious thoughts are 

amplified by sophisticated technology left 

on the planet by an ancient civilization that 

may have destroyed itself fighting their 

own monsters from the id. 

 

The bear isn’t elusive, the bear is us. The bear emerges from our mass 

psychology as investors. We are the lemmings, and we are the herd. As we head 

for the exit each of us will contribute to the crash by pulling money off the table 

as fast as we can – with both paws. We are simultaneously guilty for 

contributing to the crash and responsible to act prudently in our own self-

interest. Everyone knows the rules – everyone knows about crashes – and 

everyone is free to use any tools they can to help them survive our self-inflicted, 

self-fulfilling crash. StormGuard-Armor and the integrated Bear Market 

Strategies were designed to help you with the self-responsibility part. 

Retirement planning must prevent riding to the bottom of the next market crash. 

 

Conquering the next bear market crash is as simple as (1) enabling 

StormGuard-Armor to monitor market trend, volume, and sentiment, 

informing you when the market is no longer safe, and (2) selecting an 

integrated Bear Market Strategy for use during bear markets that 

provides the opportunity for some upside in a down-market.  
 

We Are The Bear! 
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 Risk #4 – Loss of Momentum 
The Achilles heel of a buy-and-hold investment strategy is the loss of 

momentum in a fund when its former head of steam declines after purchase. 

Whether it’s an asset class fund, sector fund, country fund, or a boutique 

strategy fund, they all eventually lose leadership. Even the S&P 500 

occasionally loses its head of steam to play second fiddle to bonds. 

     

 
 

The solution is a dynamic momentum algorithm we call “True Sector Rotation” 

wherein only the trend leader from among a set of candidate funds is owned. 

True Sector Rotation not only eliminates the fund selection bias problem but 

also indirectly eliminates the fund survivorship bias problem. (The presence or 

absence of funds that get terminated for poor performance do not affect strategy 

performance because poor performing funds are never selected to participate.)  
 

The same principles apply at the strategy level. If the set of funds chosen for a 

strategy’s candidate list is deficient because of selection bias (for example, an 

energy fund might not make the list initially if energy had done poorly in the 

past decade, and so someday when the energy sector is all the rage again, the 

deficient strategy will underperform because energy was not included as one of 

its candidate funds. As previously described, this problem is solved with an 

SOS, which monitors several strategies and selects only the best performing 

fund from the best performing strategy. 
 

 

Conquer loss-of-momentum at both the fund and strategy level with 

True Sector Rotation. By owning only the trend leader and avoiding 

the laggards one can simultaneously improve returns and reduce risk. 
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 Risk #5 – Backtesting Deception 
The “backtesting problem” is composed of three underlying problems, each of 

which involves the differences between past and future. Mark Twain’s 

suggestion that, “History doesn’t repeat itself but it often rhymes,” is right on 

the mark. As a society, our range of reactions is baked in our genes. That said, 

we are starting to become computer-aided humans. The computer’s job is to 

help us evaluate and improve our response to things we care about, such as 

weather, the market, and community events. To conquer backtesting deception, 

these component parts of it must be addressed. 

 

Hindsight Selection Bias: This is about selecting (or rejecting) a momentum 

strategy’s candidate funds using hindsight information. There are two methods 

to can help address this problem: 

 

1. Include representation of all category members, including those that have 

performed poorly in recent years – no sector or asset class left behind. 

Relegating bond funds to its Bear Market Strategy still fulfills this rule.  

 

2. Include a backstop performance fund such as MDY (SPDR midcap ETF) 

so that if no other candidate funds perform as well (for whatever reason) 

the performance floor will be MDY.   

 

Random Pops and Drops: Unfortunately, pure backtesting will find the 

optimum algorithm parameters for strategically tuning in the pops and avoiding 

the drops. To determine if deception has occurred, the algorithm must walk 

forward in time through a subsequent set of data to see if it does well or trips 

over new pops and drops. The initial backtesting period should include at least 

one bull market period and one bear market period to get tuning off on the right 

foot. Subsequently, the forward-walk method is the best indicator of possible 

backtesting deception if the strategy’s subsequent forward-walk performance 

is comparatively poor (short of other explanations).   

 

Adapting to Changes: Changes in participation by candidate funds over time 

can significantly impact the character of a strategy. Additionally, the character 

of the market may change over time as human investing becomes further 

assisted (or replaced) by computer algorithms. Both are reasons to 

progressively tune the momentum algorithm during the forward walk. 

 
Conquer backtesting deception by enabling Forward-Walk Progressive 

Tuning and constructing strategies that contain a broad cross-section 

of sectors or asset classes and include a backstop performance fund. 
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 Risk #6 – Strategy Hired/Fired Late 
Being late to the party and late to leave is the recipe for disaster. Most investors 

wait too long to believe and wait too long to lose faith. Perhaps we are just too 

busy chasing our kids and careers to pay sufficient attention. However, after a 

few bad quarterly reports, most investors are ready to bail out of an 

underperforming fund. The Six Factor Funds chart (below – from Chapter 3) 

illustrated how six mutual funds focused specifically on each of six different 

investment factors (value, dividends, quality, global, small cap, and growth) 

performed compared to 

the S&P 500 over a 

period of 25 years. 

Each of them was 

somewhat different 

from one another, but 

they all had long 

periods of time when 

they underperformed 

the market – making 

them likely candidates 

to eventually be fired, 

even by Sleepy Joe.  

 

Once a fund is sold, something must then be bought in its place. Of course, the 

bid will go to the fund showing a few years of outperformance – making it 

likely to be the next fund to fall back 

and revert to its mean. In contrast, the 

Six Factor Rotation Strategy (right) 

utilizes Temporal Portfolio Theory to 

determine when to rotate to one of the 

other Six Factor Funds in a more 

timely fashion. 

 

Furthermore, financial advisors have become keenly aware that if a fund or 

portfolio strays too far from the performance of an index fund, a fickle client 

will sometimes fire both the poorly performing fund and the advisor who 

recommended it. Retirement planning is a better experience for everyone when 

there’s little risk of firing either the strategy or its recommending advisor.  

 

Conquer the risk of hiring and firing funds too late by using True 

Sector Rotation and Forward-Walk Progressive Tuning to determine 

proper trade timing and monitor the emergence of new trend leaders.   
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 Risk #7 – Savings Will Not Be Enough 
Our financial industry is a monoculture that portrays MPT’s “diversify and 

rebalance” as the only credible investment method. Diversification, by its very 

definition, strives to achieve precisely average performance. Rebalancing 

ensures it is kept that way. No other industry preaches to its clients that average 

performance is the best you can achieve. Fortunately, it's only true within the 

bounds of MPT, and you can “change the game.” Here’s why it matters: 

 

When it comes to whether or not 

your retirement savings will be 

enough, it matters not whether 

the fund’s objective is value, 

dividends, quality, growth, size, 

balanced, moderate, or growth, 

they’re all nothing more than “a 

distinction without a difference.” 
 

This is true because MPT constrains 

them all to an existence beneath the 

Efficient Frontier (dotted line -right). 

Fixing the savings shortfall problem 

requires seriously improving returns. 

You can’t get there running on MPT. 

 

How much does the extra return matter? 

The Nest Egg Value chart (right) illustrates 

how an additional 10% annual return 

compounds over 15 years to produce a nest 

egg four times the value it otherwise would 

have been. Although MPT’s assurance of 

achieving average returns puts a secure 

floor under its performance, it also puts a 

ceiling on it. To achieve a different result, 

you must employ a different approach.  

 

 

Conquer the risk that your retirement savings will not be enough by 

employing Temporal Portfolio Theory to break through the Efficient 

Frontier with its True Sector Rotation, Polymorphic Momentum, 

StormGuard-Armor, and integrated Bear Market Strategies. 
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Chapter 7: 
Creating Your Own 401k Strategy 

(Including 403b, 457b, TSP, PRS and IRA plans.)  

 

“The most terrifying words in the English language are:  

I'm from the government and I'm here to help.”  

 

– Ronald Reagan 

 

 

Most adults either have a 401k type plan or have a family member with one. 

Managing your 401k retirement account is Job-1 because it most often has 

the lion’s share of retirement savings. It may look like a stodgy bunch of funds 

that are out-of-sight and out-of-mind, but it is more like low hanging fruit that 

is easily picked, and this chapter will show you how. 

 

First, I must commend our government for its superb job in the creation, 

regulation, and promotion of its various tax-deferred retirement savings plans. 

They have made retirement savings a very safe process for the general public. 

The strict regulations protect vulnerable, inexperienced investors from many 

kinds of abuses that can creep in where conflicts of interest might exist. 

However, these protections come with a few constraints. 

 

Consequently, 401k plans typically offer 12 to 24 fund options, most of which 

are style box type funds (such as large cap growth, small cap value etc.), a set 

of target-date funds, a few global funds, and few bond funds. The good news is 

that they are all fairly broad and 

generally no worse than the 

S&P 500 for safety. But that’s 

not much of a ringing 

endorsement. Saying “my flaw 

is no worse than Joe’s flaw” will 

never be a winning campaign 

message. However, even more 

disappointing is the bad news 

that, by definition, all of these 

401k funds live beneath an 

Efficient Frontier defined by 

average performance funds. We 

would really like to find a way 

to get to the  X , and we can. 
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 401k Strategy Design Principles 
Hundreds of 401k strategies have been built by individuals with the simple rules 

listed below – no prior experience required. Fortunately, tough regulation has 

helped make 401k strategy design easier by driving plan custodians to be 

excessively conservative in their fund offerings. This results in a set of more 

broadly overlapping funds that inherently trade leadership between one another 

more reliably. Less whack-a-doodle (volatile) funds are less disruptive. 

 

Getting Started: Before anything else can be done, you must first obtain the 

current fund options list for your 401k plan. If you don't already have that, your 

company human resources manager can provide it to you.  

 

Annuities versus Funds: A few plans offer so-called defined benefits, which 

are guaranteed payments based on annuities rather than mutual funds. 

Unfortunately, you cannot trade most annuities like a mutual fund, and none of 

them are known to post data through the usual market data distribution 

channels. The point of an annuity is stability, not tradability. The guaranteed 

returns it offers will be a few percentage points short of the average S&P 500 

return because the annuity takes a cut off the top for its own expenses and profit, 

and to effectively pay for insurance that guarantees it also will survive the next 

market crash. If you have an annuity, you may find you can convert it to a 

normal mutual fund account with very little cost.     

 

 How to Build a 401k Strategy  
The following rules and examples pertain to building a 401k strategy online, 

either at the SectorSurfer  My Strategies page or the AlphaDroid Strategies 

Management page which implements the Temporal Portfolio Theory principles 

described in Chapter 5. Note that while the following rules-of-thumb will 

produce an excellent strategy, still they are just rules-of-thumb and there are 

occasional exceptions to these rules that will depend on the actual nature (not 

name) of the fund in question. For example, all REIT funds (real estate 

investment trust) are not like peas in a pod – residential, commercial, and 

industrial real estate are quite different. So, use these rules as a starting point, 

and then tinker. 

Note: If you are one of the lucky ones with a company plan 

that allows you to dabble in sector funds, (after agreeing that 

you understand the extra risks you will be taking) you 

should be very glad because of the extra performance 

sectors offer. But keep in mind that the below rules start 

bending a bit as you incorporate funds that are more volatile. 
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The 8 Rules for 401k Fund Selection: 

1. Exclude money market funds. Moving to the safety of cash is a different 

and more important decision than determining which fund is trending 

better. StormGuard-Armor was designed to deal with the question of 

market safety and provides a much smarter means for moving to cash. 

2. Exclude most bond funds. Bond funds are likewise about moving to safety 

from equities and belong in the domain of StormGuard-Armor where the 

bond fund can be set as the “go to fund” when StormGuard-Armor is 

triggered. However, the PIMCO Total Return (PTTRX or one of its clones) 

and other such higher performance bond funds are generally okay. 

3. Exclude target-date and balanced funds. These funds have a mix of stocks 

and bonds. The target-date funds are designed to change their asset class 

mix toward bonds over a period of years as you head toward retirement.  

Branded names for them include Asset Manager, LifeCycle, LifeStrategy, 

LifePoints, and LifeGoal. They are useless compromises that can never be 

trend leaders. They’ll always be a bridesmaid, but never a bride. 

4. Maybe Exclude REIT funds.  There are many variations of REIT (real 

estate investment trust) funds because their focus may be residential, 

commercial, retail, geographic, or some other preferred segment. They are 

reactive to short-term interest rate variations in a manner different from 

stocks and can “inject noise into the decision process.” Try your strategy 

with and without a REIT fund (if you have one) to know for sure. 

5. Exclude smallcap funds – except smallcap value.  Smallcap stocks 

inherently have more volatility than midcap and large cap stocks. The 

greater volatility means “more noise in the decision process.” However, 

smallcap value funds are better behaved and can contribute to a strategy. 

6. Exclude your company stock. Individual stocks are almost always 

too chaotic and disruptive for a 401k strategy. If you love your company 

stock, it is better to own some of it separately and not have it interfere here.  

7. Include at least one fund from these remaining types: Large cap, midcap, 

growth, value, dividend, international stocks, and world regions. To the 

degree possible, use the funds with the longest data history.  

8. Setup StormGuard-Armor: Click the strategy’s  information icon, then 

click the Show Advanced Options button. In the StormGuard section, 

enable StormGuard-Armor. The text box labeled “Bear Symbol” specifies 

what the strategy should do when StormGuard-Armor is triggered. $CASH 

(meaning a money market fund) is the default. A nice smooth bond or 

Treasury fund would be better. Try your bond options to see how they do.  

http://www.sumgrowth.com/InfoPages/advanced.aspx#Noise
http://www.sumgrowth.com/InfoPages/StormGuard-Armor.aspx
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 Two Example Strategies 
The strategies were built live in the streamed "401k Strategy Design Bootcamp” 

in May 2017 for the Seattle SectorSurfers Momentum Investing Meetup. 

 

Example 1: Mike R’s 401k Strategy 
The fund list was submitted by Mike R for his 401k plan. The list is organized 

by fund type, where the green lines 

are U.S. stock funds, blue lines are 

foreign stock funds, yellow lines are 

balanced funds, and the pink line is a 

bond fund. All ticker symbols were 

available in the system. The far-right 

column identifies funds actually used. 

Per the eight rules, the balanced funds 

and REIT were excluded. The bond 

fund was used as the Bear Symbol for 

StormGuard-Armor (see subtitle of 

chart below). The performance with 

Temporal Portfolio Theory 

speaks for itself. It was easy! 
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Example 2: Steve F’s 403b Strategy 
The fund list was submitted by Steve F. for 

his 403b plan (a retirement plan type 

primarily intended for public school 

employees, ministers, and a few others.) The 

list is organized by fund type, where the 

green lines are U.S. stock funds, blue are 

foreign stock funds, yellow are target-date 

and balanced funds, and the pink are bond 

funds. The red ticker symbols are funds that 

required the identification of proxy clones, 

per Appendix S. The far-right column 

identifies the funds used. Per the eight rules, 

all target-date funds were excluded, and all 

bond funds were excluded – appart from 

PTTRX, which was incorporated into 

StormGuard-Armor as its Bear Symbol (see 

chart subtitle below). Temporal Portfolio 

Theory speaks for itself again – and 

it was easy!  
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Profound Impact: 
The strategies built for Mike R’s 

and Steve F’s ordinary tax-deferred 

retirement plans demonstrate that 

even a government-regulated safe 

set of stodgy funds can produce 

extraordinary results when the 

principles of Temporal Portfolio 

Theory are employed. Furthermore, 

breaking through the Efficient 

Frontier was made easy using the 

8 Rules for 401k Fund Selection 

and the online tools that automate 

Temporal Portfolio Theory. Its 

impact on your ability to retire soon 

and well is profound.   
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Chapter 8: 
Prudent Momentum Portfolios  

 

“Prudent, cautious self-control, is wisdom's root.” 

 

―Robert Burns 

 

 

 Overview of the Portfolios 
The Prudent Momentum Portfolios consist of a set of five portfolios conceptually 

corresponding to each of the familiar standard risk-category portfolios (fixed income, 

conservative, moderate, growth and aggressive), but implemented with the principles 

of Temporal Portfolio Theory. The performance improvements provided by the five 

Prudent Momentum Portfolios over their corresponding classical definitions are similar 

to the improvements achieved by the example 401k and 403b strategies of Chapter 7, 

but with one further layer of risk-reducing diversification. Every Prudent Momentum 

Portfolio is composed of four underlying strategies, each of which selects one ETF for 

the portfolio to hold. To the degree possible, the four underlying strategies are designed 

to select ETFs from divergent asset classes or sectors, which allows one additional layer 

of risk reduction at the portfolio level through the benefits of ordinary diversification.    

 

To be clear, the Prudent Momentum Portfolios are not operated as mutual funds, ETFs, 

or hedge funds, but rather are algorithmic investment models that individuals (through 

SectorSurfer) and financial advisors (through AlphaDroid or via Riskalyze AutoPilot) 

can use to manage an investment account. The material that follows is derived from 

their formal documentation, which can be found online (with live charts) here: 

http://alphadroid.com/InfoPages/Prudent-Momentum.aspx  

  

  

http://alphadroid.com/InfoPages/Prudent-Momentum.aspx
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Portfolio Design Diagram: Every Prudent Momentum Portfolio holds four 

underlying strategies, each of which represents an asset class focus and 

allocation weight consistent with the portfolio's target definition. Each 

underlying strategy selects a trend leader from a set of candidate ETFs 

supportive of the assigned focus of the strategy, and each strategy is thus 

represented by its selected trend leader at the portfolio level. All strategies use 

Automated Polymorphic Momentum, StormGuard-Armor and integrated Bear 

Market Strategies consistent with Temporal Portfolio Theory. 

 
 
Riskalyze AutoPilot: The five Prudent Momentum Portfolios were originally 

designed to satisfy the risk-conscious clientele of the new Riskalyze AutoPilot 

platform for independent financial advisors launched mid-2017. Screenshots 

below contrast performance of the Prudent Momentum 80:20 portfolio with the 

S&P 500 index. The book’s cover thesis “By Avoiding Downside Risk Only 

Upside Returns Remain” is 

illustrated nowhere better than 

here by first comparing the 

downside risk (red), and then 

comparing the potential annual 

return (green). 

Riskalyze Makes it Easy: 
Import and Auto-Trade! 
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 Prudent Momentum 20:80 – Fixed Income 
 

Fixed-Income Asset Class Weights:  20% Stocks, 80% Bonds: 

Conceptually modeled after the classic Fixed-Income risk portfolio's 20:80 

allocation split with an important difference: This portfolio is composed of four 

underlying tactical momentum strategies, each of which selects one ETF for the 

portfolio to hold. The names and allocation weights of the four underlying 

strategies are: 

1. 30%   Bonds iShares 

2. 25%   Bonds SPDR  

3. 25%   Bonds First Trust  

4. 20%   Stylebox Index First Trust   

 

Relative Performance: 

The performance of the Prudent Momentum 20:80 Portfolio  is plotted below 

alongside its four underlying strategies , its performance benchmark , and 

the Industry's set of Consensus Asset Class Portfolios   1  through  5 . While 

buy-and-hold performance under MPT is bounded by the Efficient Frontier 

(gray curve), Prudent Momentum Portfolios break through the Efficient 

Frontier by owning the trend leader and avoiding risk. 
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Prudent Momentum 20:80 – Fixed Income Portfolio 
Detailed Charts for all Underlying Strategies are Located in Appendix T. 
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 Prudent Momentum 40:60 – Conservative 
 

Fixed-Income Asset Class Weights:  40% Stocks, 60% Bonds: 

Conceptually modeled after the classic Conservative risk portfolio's 40:60 

allocation split with an important difference: This portfolio is composed of four 

underlying tactical momentum strategies, each of which selects one ETF for the 

portfolio to hold. The names and allocation weights of the four underlying 

strategies are: 

1. 30%   Stylebox Index SPDR  

2. 10%   Global Regions iShares 

3. 30%   Bonds II SPDR 

4. 30%   Bonds II iShares 

 

Relative Performance: 

The performance of the Prudent Momentum 40:60 Portfolio  is plotted below 

alongside its four underlying strategies , its performance benchmark , and 

the Industry's set of Consensus Asset Class Portfolios   1  through  5 . While 

buy-and-hold performance under MPT is bounded by the Efficient Frontier 

(gray curve), Prudent Momentum Portfolios break through the Efficient 

Frontier by owning the trend leader and avoiding risk. 
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Prudent Momentum 40:60 – Conservative Portfolio 
Detailed Charts for all Underlying Strategies are Located in Appendix T. 
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 Prudent Momentum 60:40 – Moderate 
 

Fixed-Income Asset Class Weights:  60% Stocks, 40% Bonds: 

Conceptually modeled after the classic Moderate risk portfolio's 60:40 

allocation split with an important difference: This portfolio is composed of four 

underlying tactical momentum strategies, each of which selects one ETF for the 

portfolio to hold. The names and allocation weights of the four underlying 

strategies are: 

1. 40%   Stylebox Index SPDR  

2. 20%   Global Regions iShares 

3. 20%   Bonds II SPDR 

4. 20%   Bonds II iShares 

 

Relative Performance: 

The performance of the Prudent Momentum 60:40 Portfolio  is plotted below 

alongside its four underlying strategies , its performance benchmark , and 

the Industry's set of Consensus Asset Class Portfolios   1  through  5 . While 

buy-and-hold performance under MPT is bounded by the Efficient Frontier 

(gray curve), Prudent Momentum Portfolios break through the Efficient 

Frontier by owning the trend leader and avoiding risk. 
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Prudent Momentum 60:40 – Moderate Portfolio 
Detailed Charts for all Underlying Strategies are Located in Appendix T. 
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 Prudent Momentum 80:20 – Growth 
 

Fixed-Income Asset Class Weights:  80% Stocks, 20% Bonds: 

Conceptually modeled after the classic Growth risk portfolio's 80:20 allocation 

split with an important difference: This portfolio is composed of four 

underlying tactical momentum strategies, each of which selects one ETF for the 

portfolio to hold. The names and allocation weights of the four underlying 

strategies are: 

1. 20%   Stylebox Index SPDR  

2. 20%   Global Regions iShares 

3. 40%   Sector SPDR 

4. 20%   Bonds II iShares 

 

Relative Performance: 

The performance of the Prudent Momentum 80:20 Portfolio  is plotted below 

alongside its four underlying strategies , its performance benchmark , and 

the Industry's set of Consensus Asset Class Portfolios   1  through  5 . While 

buy-and-hold performance under MPT is bounded by the Efficient Frontier 

(gray curve), Prudent Momentum Portfolios break through the Efficient 

Frontier by owning the trend leader and avoiding risk. 
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Prudent Momentum 80:20 – Growth Portfolio 

Detailed Charts for all Underlying Strategies are Located in Appendix T. 
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 Prudent Momentum 100:0 – Aggressive 
 

Fixed-Income Asset Class Weights:  100% Stocks, 0% Bonds: 

Conceptually modeled after the classic Aggressive risk portfolio's 100:0 

allocation split with an important difference: This portfolio is composed of four 

underlying tactical momentum strategies, each of which selects one ETF for the 

portfolio to hold. The names and allocation weights of the four underlying 

strategies are: 

1. 30%   Sectors SPDR  

2. 30%   Sectors iShares 

3. 20%   Countries iShares 

4. 20%   Global Mix iShares 

 

Relative Performance: 

The performance of the Prudent Momentum 100:0 Portfolio  is plotted below 

alongside its four underlying strategies , its performance benchmark , and 

the Industry's set of Consensus Asset Class Portfolios   1  through  5 . While 

buy-and-hold performance under MPT is bounded by the Efficient Frontier 

(gray curve), Prudent Momentum Portfolios break through the Efficient 

Frontier by owning the trend leader and avoiding risk. 
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Prudent Momentum 100:0 – Growth Portfolio 

Detailed Charts for all Underlying Strategies are Located in Appendix T. 
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Summary and Conclusion  
 

 

Risk is Not a One-Dimensional Problem Cured by a Single 

Dose of Diversification.  The passive risk reduction provided by 

MPT’s buy-and-hold diversification 

method was only just the beginning. 

MPT was a giant leap forward for 

portfolio risk management when it was 

introduced in 1952 – as were numerous 

other innovations, virtually all of which 

have long been relegated to the museum. 

Today, momentum in market data is 

well-established, and the cross-

disciplinary sciences of differential 

signal processing and matched filter 

theory facilitate multiple forms of active 

risk reduction that have forever changed 

the investment game.  

 

However, the continuing growth of MPT-based target-date funds and the 

meteoric rise of the MPT-based Robo Advisor services makes it clear 

that MPT remains the industry standard for acceptable performance. 

Although MPT’s assurance of achieving average returns puts a secure 

floor under its performance, it also puts a ceiling on it, and the biggest 

risk of all faced by retirees is that their retirement savings won’t last. 

This risk is not about volatility, it’s a problem of insufficient return.  

Statistics show that MPT’s performance will not be 

sufficient to meet the retirement needs of more than 

half of Americans. A different solution is required. 
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Better performance requires better information, and a Royal Society 

Fellow, National Medal of Science winner, and a trio of Nobel Laureates 

have shown us the way. We credit these astute agents of change: 

 
Daniel Kahneman, Nobel Laureate, Princeton University, and 

Amos Tversky, Stanford University, in 1979 used Prospect 

Theory9 to show losses are more important than gains to people. 

  
Narasimhan Jegadeesh, Emory University Professor of Finance, 

and Sheridan Titman, University of Texas, Austin, Professor of 

Finance, proved1 in 1993 that momentum exists in market data. 

  
Eugene Fama, Nobel Laureate, University of Chicago Professor 

of Finance, and Kenneth French, Dartmouth College Professor 

of Finance, in 2008 confirmed momentum exists in market data. 

 

Claude Shannon, Bell Labs, National Medal of Science, Kyoto Prize, 

and Alfred Noble Prize proved in 1948 that signal-to-noise ratiot3 

determines a system's probability of making a good decision.  

  

J. H. Van Vleck, Nobel Laureate, National Medal of Science, showed 

in 1946 that a matched filter design produces the optimum signal-to-

noise ratio when extracting a signal from a noisy source.  

 

Samuel H. Christie, Royal Society Fellow, first described his 

"diamond method" of measuring in his 1833 paper and is the basis for 

differential signalt5 processing to reduce common mode system noise.  

 
Collectively, these fundamental developments are the foundation on 

which Temporal Portfolio Theory is built.  

 

Temporal Portfolio Theory’s Components: 

 True Sector Rotation: Only own trend leader. Higher return, lower risk. 

 Polymorphic Momentum: Adapt momentum filter’s shape and duration.  

 StormGuard-Armor:  Triple-factor market direction and safety indicator. 

 Bear Market Strategies: A separate integrated strategy for bear markets. 

 Portfolio of Divergent Strategies: Top-level, short-term risk reduction. 
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New Tools Change Old Rules! 
  

Buy-and-hold portfolio performance under MPT is inherently bounded 

by the Efficient Frontier (gray curve).  However, Temporal Portfolio 

Theory breaks through the Efficient Frontier by owning the only 

the trend leader, avoiding the trend laggards, and by 

 

Conquering the Seven Faces of Risk 
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Appendix A 
The Definition of Risk 

 

Authority Risk Definition or Description 

Merriam Webster 

Dictionary Definition 

 The chance that an investment (as a stock or commodity) 

will lose value. 

Investopedia 
Financial Risk 

Financial risk is the possibility that shareholders will 

lose money when they invest in a company…   

Thesaurus.com 

Risk Synonyms 

danger, exposure, hazard, liability, opportunity, peril, 

possibility, prospect, uncertainty, accident, gamble, 

jeopardy, luck, speculation, stab, venture, wager 

Sharpe Ratio 

Standard Deviation 

The Sharpe ratio is the 'excess' return of an asset over 

the return of a risk-free asset divided by the variability 

or standard deviation of returns 

Behavioral Economics 
Prospect Theory  

In 1992 Kahneman and Tversky showed that for 

alternative decisions involving risk that losses hurt 

more than gains feel good (loss aversion). 

Sortino Ratio 

Downside Deviation 

The Sortino ratio takes the asset's return and subtracts the 

risk-free rate, and then divides that amount by the asset's 

downside deviation.  

SEC Form ADV 2 

Item 8 
Methods, Strategies, 

Risk  

Describe the methods of analysis and … explain that 

investing in securities involves risk of loss that clients 

should be prepared to bear. 

ERISA § 404(a) 
Prudent Man Std. of 

Care 

(1)(C) … a fiduciary shall discharge his duties … “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.” 

29CFR § 2550.404a-1 

Investment duties 

(b)(2)(i) A determination by the fiduciary that the 

particular investment … is reasonably designed … taking 

into consideration the risk of loss and the opportunity for 

gain…  

  

http://www.merriam-webster.com/dictionary/risk
http://www.merriam-webster.com/dictionary/risk
http://www.investopedia.com/terms/f/financialrisk.asp?lgl=rira-baseline-vertical
http://www.thesaurus.com/browse/risk
http://www.thesaurus.com/browse/risk
https://en.wikipedia.org/wiki/Sharpe_ratio
https://en.wikipedia.org/wiki/Prospect_theory
http://www.investopedia.com/terms/s/sortinoratio.asp
http://www.investopedia.com/terms/s/sortinoratio.asp
https://www.sec.gov/about/forms/formadv-part2.pdf
https://www.sec.gov/about/forms/formadv-part2.pdf
http://benefitslink.com/erisa/crossreference_short.html
https://www.law.cornell.edu/cfr/text/29/2550.404a-1
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FINRA Rule 2111  

Suitability 

.05(a) “… reasonable diligence must provide the member 

or associated person with an understanding of the 

potential risks and rewards associated with the 

recommended security or strategy.  

FINRA Rule 4210 

Margin 

Requirements 

(g)(1) Members must monitor the risk of portfolio margin 

accounts and maintain a comprehensive written risk 

analysis methodology for assessing potential risk … over 

a range of market movements …  

UPIA 2(b) 

Standard of Care 

…seeks an “overall investment strategy having risk and 

return objectives reasonably suited to the trust.” 

UPIA 3 

Diversification: 

Comments 

The purposes of such a common or joint investment fund 

are to diversify the investment of the several trusts and 

thus spread the risk of loss, 

PBGC Press 

Release 

Jan 15, 2009 

PBGC’s Director Millard said the new investment policy 

“… substantially increases the possibility of full funding 

and has lower standard deviation, higher Sharpe ratios, 

and lower ultimate downside risk. “ 

PBGC Press 

Release 

Aug 18,2008  

PBGC’s Director Millard said "the new policy's level of 

risk--standard deviation--is consistent with the best 

practices of other large institutional investors. Most 

important, it addresses the greatest risk of all: The risk 

that the PBGC could someday fail in its commitment to 

the 1.3 million Americans who depend on it”  

NASDAQ 

Risk Definition 

Often defined as the standard deviation of the return 

on total investment. The degree of uncertainty of return 

on an asset.  

Morningstar 

Risk Definition  

An assessment of the variations in a fund's monthly 

returns, with an emphasis on downside variations, in 

comparison to similar funds. 

Riskalyze 

Risk Number  

One of the most important drivers of the Risk Number is 

the measurement of downside risk in a portfolio as 

measured by the 95% probability range. 

SectorSurfer  

and AlphaDroid 

Relative Risk 

Measure 

Relative Risk is calculated as the ratio of downside 

deviations between a portfolio of interest and the 

consensus aggressive portfolio. Downside deviation is 

calculated using quarterly returns measured daily across 

the entire time span of the portfolio's equity curve.  

 

http://finra.complinet.com/en/display/display.html?rbid=2403&element_id=9859
http://finra.complinet.com/en/display/display_main.html?rbid=2403&element_id=9383
http://www.uniformlaws.org/shared/docs/prudent%20investor/upia_final_94.pdf
http://www.uniformlaws.org/shared/docs/prudent%20investor/upia_final_94.pdf
http://www.pbgc.gov/news/press/releases/pr09-12.html
http://www.pbgc.gov/news/press/releases/pr09-12.html
http://www.pbgc.gov/news/press/releases/pr08-43.html
http://www.pbgc.gov/news/press/releases/pr08-43.html
http://www.nasdaq.com/investing/glossary/r/risk
http://www.morningstar.com/InvGlossary/morningstar_risk.aspx
http://www.rossifg.com/math-behind-the-risk-number.html
http://sumgrowth.com/InfoPages/using_sectorsurfer.aspx#PrudentRisk
http://sumgrowth.com/InfoPages/using_sectorsurfer.aspx#PrudentRisk
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Appendix B 
How Much Risk / Diversification 

 
 

Authority How Much Risk / Diversification 

UPIA 2 

Comments 

It is the trustee's task to invest at a risk level that is 

suitable to the purposes of the trust. 

UPIA 3 

Diversification 

A trustee shall diversify the investments of the trust 

unless the trustee reasonably determines that, because 

of special circumstances, the purposes of the trust are 

better served without diversifying. 

UPIA 3 

Diversification: 

Comments 

The message of Section 227(b) of the 1992 

Restatement of Trusts, carried forward in Section 3 

of this Act, is that prudent investing ordinarily 

requires diversification. Circumstances can, 

however, overcome the duty to diversify.  

 

The object of diversification is to minimize this 

uncompensated risk of having too few investments. 

 

There is no automatic rule for identifying how much 

diversification is enough.  

ERISA § 404(a) 

Prudent Man Std. 

of Care 

(1)(C) … a fiduciary shall discharge his duties … “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.” 

PBGC Press 

Release 

Aug 18,2008  

Most important, it addresses the greatest risk of all: 

The risk that the PBGC could someday fail in its 

commitment to the 1.3 million Americans who 

depend on it.”  

 
  

http://www.uniformlaws.org/shared/docs/prudent%20investor/upia_final_94.pdf
http://www.uniformlaws.org/shared/docs/prudent%20investor/upia_final_94.pdf
http://www.uniformlaws.org/shared/docs/prudent%20investor/upia_final_94.pdf
http://benefitslink.com/erisa/crossreference_short.html
http://www.pbgc.gov/news/press/releases/pr08-43.html
http://www.pbgc.gov/news/press/releases/pr08-43.html
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ERISA 29 USC § 

1025 

Reporting benefit 

rights 

(a)(2)Statements(B)Additional Information(ii)(II) an 

explanation … of a well-balanced and diversified 

investment portfolio, including a statement of the risk 

that holding more than 20 percent of a portfolio in 

the security of one entity (such as employer 

securities) may not be adequately diversified 

ERISA 29 USC § 

1054 

Reporting benefit 

rights 

(j)Diversification requirements - individual account 

plans (4)(A)Investment options. The requirements of 

this paragraph are met if the plan offers not less than 

3 investment options, other than employer securities, 

to which an applicable individual may direct the 

proceeds from the divestment of employer securities 

pursuant to this subsection, each of which is 

diversified and has materially different risk and 

return characteristics. 

Dictionary.com 

Diversification 

Definition 

The act or practice of manufacturing a variety of 

products, investing in a variety of securities, selling a 

variety of merchandise, etc., so that a failure in or 

an economic slump affecting one of them will not be 

disastrous 

NASDAQ 

Diversification 

Definition 

Investing in different asset classes and in securities of 

many issuers in an attempt to reduce overall 

investment risk and to avoid damaging a portfolio's 

performance by the poor performance of a single 

security, industry, (or country). 

Morningstar 

Diversification 

Definition 

You can reduce risk and volatility in your portfolio 
by investing in different types of securities — among 

stocks, bonds and short-term investments, which are 

unlikely to all move in the same direction. 

Mark Twain  

Pudd'nhead Wilson 
“Behold, the fool saith, "Put not all thine eggs in 

the one basket" - which is but a matter of saying, 

"Scatter your money and your attention;" but the 

wise man saith, "Pull all your eggs in the one basket 

and - WATCH THAT BASKET."”  

https://www.law.cornell.edu/uscode/text/29/1025
https://www.law.cornell.edu/uscode/text/29/1025
https://www.law.cornell.edu/uscode/text/29/1054
https://www.law.cornell.edu/uscode/text/29/1054
http://www.dictionary.com/browse/diversification
http://www.nasdaq.com/investing/glossary/p/portfolio-diversification
http://www.morningstar.com/InvGlossary/diversification_definition_what_is.aspx
http://www.quotes.net/quote/1591
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Appendix C   Typical Market Crash Predictions  
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Appendix D   Recessionary Threats 
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Appendix E    Industry Risk-Category Portfolios 
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Appendix F 
Relative Risk vs Risk Number 

 

First, a disclosure: The Riskalyze Risk Number receives special attention 

because SumGrowth Strategies (SectorSurfer and AlphaDroid) have partnered 

with Riskalyze to offer its AlphaDroid-branded Prudent Momentum Portfolio 

series (see Chapter 14) in the Riskalyze Autopilot Partner Store for use by 

financial advisors to manage client accounts. It is a Riskalyze objective to 

quantify an investor’s risk appetite and design a portfolio for the investor 

having a Risk Number in alignment with their quantified risk appetite.  
  

As illustrated below, the minor criticisms of the Risk Number (see Chapter 4) 

don’t amount to much in the real world as the Risk Number and Relative Risk 

are clearly well aligned. The anomaly of XLK is explained by the 2001-2002 

market crash that was especially severe for technology. Relative Risk includes 

data from that time frame whereas the Risk Number does not. The anomaly of 

VBMFX is related to the slope compression Riskalyze employs at the ends of 

its range to force all values to render between 1 and 100.  
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The chart below illustrates the expected future stability of Relative Risk and the 

Risk Number by copying the 20-year market performance of 1997-2017 and 

pasting it into future years 2017-2037. It will include both healthy bull runs and 

another pair of serious bear markets. Here, the Risk Number calculation always 

starts in June 2004 and runs forward to the evaluation dates as they arrive over 

time. The Relative Risk calculation always starts at the first available data, 

which is September 1988 for FastTrack data. The large step in the Risk Number 

in 2008 occurred simply because this is the first bear market in the data stream 

since its start date of June 2006. Comparatively, the Relative Risk computation 

already had the prior bear market under its belt and had a much smaller 

adjustment to make.  

 

If the character of the market over the next 20 years is similar to that of the last 

20 years, the Risk Number for SPY will vary between 75 and 87, whereas the 

Relative Risk will vary between 108 and 111. Compared to all other risk 

measures, both measures will be suitably stable. Furthermore, they both 

inherently provide an intuitive (but slightly different) meaning: 

 

Relative Risk Perspective: Values reflect the downside risk of a particular 

portfolio relative to the downside risk in a classic aggressive portfolio (see 

Chapter 4). SPY has a Relative Risk of 109%, which means that it is slightly 

more volatile than a classic aggressive portfolio. 

 

Risk Number Perspective: The full range of downside deviation values is 

mapped into an intuitive range of Risk Numbers from 1 to 100. It’s well-known 

that many investments are more volatile than the SPY - thus a value of 77 is 

easily understood. Variation with long-term volatility is naturally expected. 
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Appendix G 
Robo Advisor and AAII Portfolios 

(Source: MarketWatch Research) 

 

http://www.marketwatch.com/story/we-asked-4-robo-advisers-4-human-advisers-for-portfolios-for-the-same-investor-2015-04-21


Appendices  

181 

 

 
 

 



 

182 

 
 

  



Appendices  

183 
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Appendix H 
Market Direction Indicator Efficacy Test 
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Strategy Fund Candidates for 
Market Direction Indicator Efficacy Test 
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Appendix I 
“Fidelity General” Mutual Funds List 
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Appendix J 
“Fidelity Sectors” Mutual Funds List 
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Appendix K 
“ETFs Pre-2007” Funds List 
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Appendix L 
Strategy Evaluation Tool 

 
The Strategy Evaluation Tool was developed to provide a means of removing 

hindsight selection bias from the design of a trend following strategy’s set of 

candidate funds so the merits of different algorithms could be more readily 

assessed. The steps for use include: (1) Create or select a universe of funds to 

be included (such as all Fidelity sector funds). (2) Create a set of N strategies 

for analysis, each with up to 12 randomly selected funds. (3) Select the Trade 

Hold rule, bear market strategy method, and trend algorithm. (4) Select the 

trend time constant (if not automated). (5) Select the “forward walk” time 

period for comparative analysis. (6) Click the Start button to assess the 

algorithm’s merits. 
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Appendix M 
NAAIM 2016 Wagner Award 

 
 

 
www.SumGrowth.com/Downloads/Auto-Poly-Mom.pdf 

 

http://www.sumgrowth.com/Downloads/Auto-Poly-Mom.pdf
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Appendix N 
Extended History Ticker Symbols 

 

The length of data history for each strategy ticker symbol can have a profound 

effect on the estimated performance of a strategy. For example, when modeling 

a strategy with the original 9 SPDR sector ETFs, you may want to see if 

additional safety is afforded by adding one of the Treasury fund ETFs, such as 

IEF or TLT, to the strategy. Neither of these ETFs has data that extends back 

past mid-2002, thus neither can suitably model performance of the intended 

strategy during the 2001-2002 market crash. Matters are even worse for UBT, 

a 2x leveraged Treasury ETF. Its data does not start until January 2010, making 

it impossible to model performance during either of the recent market crashes. 

 

One solution to this problem is to create artificially extended versions of 

important modeling symbols when data from another fund can act as a proxy 

for this fund during earlier periods. For example, since many funds are designed 

to track a well-documented index, their datasets will effectively be clones of 

one another over time. Leveraged 2x and 3x ETFs further require the use of a 

scale factor when extending them from 1x data.  However, 2x and 3x ETFs 

have another characteristic that requires a scale factor somewhat less than 

would be expected from its name. The primary cause of this problem is 

volatility, which causes daily rebalanced ETFs to decay over time (Google it). 

The scale factors used by SumGrowth Strategies were derived from actual 

performance comparisons with the proxy fund during generally rising markets 

(the only time relative scale factor matters for momentum). The extended 

Treasury ETF chart below illustrates the profound differences in both risk and 

return between their variants. Extended ticker symbols all have a "-" 

appended to them to ensure they are recognizable, but separate. 

https://www.google.com/#q=leveraged+etfs+decay
http://www.sumgrowth.com/InfoPages/images/Treasury ETFs.jpg
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1.  Extended History Ticker Symbols on SectorSurfer and AlphaDroid 

Symbol Name Start Date  |  Orig. Date Proxy Data, Scale 

SHY- Treasury, 1-3 Year 1-2-1992   |   8-1-2002 VFISX 

IEI- Treasury, 3-7 Year 1-2-1992   |   1-1-2007 IEF- + SHY-) / 2 

IEF- Treasury, 7-10 Year 1-2-1992   |   8-1-2002 VFITX 

TLH- Treasury, 10-20 Year 1-2-1992   |   1-1-2007 (VFITX+VSUSX) / 2 

TLT- Treasury, 20+ Year 9-1-1988   |   8-1-2002 VUSTX 

UST- Treasury (2x), 7-10 Year 1-2-1992   |   1-1-2010 IEF- x 2 

UBT- Treasury (2x), 20+ Year 9-1-1988   |   1-1-2010 VUSTX x 2 

TYD- Treasury (3x), 10 Year 1-2-1992   |   3-1-2009 (TLH- + IEI-) x 1.5 

TMF- Treasury (3x), 30 Year 9-1-1988   |  3-1-2009 VUSTX x 3 

FLBX- Treasury, Fidelity FLBAX 9-1-1988   |  3-1-2006 VUSTX 

AGG- US Aggregate Bond 1-3-1995   |  1-1-2004 VBMFX 

BND- Vanguard Total Bond Market 9-1-1988   |  4-11-2007 VBMFX 

BLV- Vanguard Long-Term Bond Index 1-15-1986   |  4-11-2007 VBLTX 

CORP- PIMCO Inv. Grade Corp. Bonds 11-1-1995  |  9-21-2010 PRPIX 

MUB- iShares National Municipal Bond 9-1-1988   |  9-11-2007 MANLX 

MBG- SPDR Mortgage Backed Bond 9-1-1988   |  1-27-2009 FGMNX 

HYG- High Yield Corporate Bond 1-3-1995   |  3-1-2007 AHITX 

JNK- Barclays High Yield Bond 1-2-2004   |  1-2-2008 AHITX 

EFA- EAFE International Index 1-24-1996   |  8-17-2001 BTAEX 

EAFE- EAFE International Index 1-24-1996   |  8-17-2001 BTAEX 

GLD- State St. ETF SPDR Gold 1-3-1995  | 11-18-2004 GD-PM x 1 

GDX- VanEck Vectors Gold Miners 1-29-1993  |  5-23-2006 BGEIX 

UGL2- ProSh. Ultra 2x Gold 1-29-1993  | 12-03-2008 GD-PM x 1.75 

PSQ- Short QQQ NASDAQ 100 9-3-1998   |  7-1-2006 RYOCX x -1 

QQQ-  NASDAQ 100 Index 1-3-1995   |  3-5-1999 RYOCX 

SH- Short S&P 500 9-3-1998   |  7-1-2006 SPY x -1 

SH88- Short S&P 500 9-1-1988   |  7-1-2006 SP-CP x -1 

SDS- ProSh. UltraShort S&P 500 1-29-1993   |  7-14-2006 SPY x -2blv 

SHGD- 50% SH and 50% GLD ETF Pair 9-1-1988   |  7-1-2006 
50% SH88-,  
50% GD-PM 

SHUG- 50% SH and 50% UGL ETF Pair 1-29-1993   |  7-1-2006 
50% SH88-,  
50% UGL- 

 

• Note: SHGD- and SHUG- were created to dilute the volatility of their 

individual ETFs to enable them to trade better with bonds and Treasuries. 

Buying SHGD- means that you actually buy 50% SH and 50% GLD.   
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2X Extended History Ticker Symbols for SumGrowth Strategies 

AGQ- ProSh.Ultra 2x Silver 5-1-2006   |   12-3-2008 SLV x 1.75 

BIB- ProSh.Ultra 2x  Biotech 1-2-2004   |   4-8-2010 IBB x 1.95 

DDM- ProSh.Ultra 2x Dow30 1-2-2004   |   6-22-2006 DJ-30 x 2 

DIG- ProSh.Ultra 2x Oil & Gas 1-2-2004   |   2-02-2007 DJ-OG x 2 

EFO- ProSh.Ultra 2x MSCI EAFE 1-2-2004   |   6-04-2009 EFA-X x 2 

EET- ProSh.Ultra 2x Emerg Markets 1-2-2004   |   6-04-2009 EEM x 1.75 

EZJ- ProSh.Ultra 2x MSCI Japan 1-2-2004   |   6-04-2009 EWJ x 1.95 

LTL- ProSh.Ultra 2x Telecom 1-2-2004   |   3-27-2008 IYZ x 1.8 

KRU- ProSh.Ultra 2x Regional Banks 1-2-2004   |  2-4-2010 IAT-X x 1.95 

MVV- ProSh.Ultra 2x MidCap400 1-2-2004   |  7-1-2006 MDY x 2 

QLD- ProSh.Ultra 2x QQQ 1-2-2004   |  7-1-2006 QQQ x 2 

ROM- ProSh.Ultra 2x Technology 1-2-2004   |   2-02-2007 XLK x 2 

RXL- ProSh.Ultra 2x Health Care 1-2-2004   |   02-2-2007 IYH x 1.85 

SSO- ProSh.Ultra 2x S&P 500 1-2-2004    |   06-22-2006 SPY x 2 

SAA- ProSh.Ultra 2x SmallCap600 1-2-2004   |   1-26-2007 SML-X x 1.95 

UBR- ProSh.Ultra 2x Brazil Capped 1-2-2004   |   4-29-2010 EWZ x 2 

UCO- ProSh.Ultra 2x  Crude Oil 1-2-2004   |  11-25-2008 OIL x 2 

UCC- ProSh.Ultra 2x Consumer Srvc. 1-2-2004  |  2-02-2007 IYC x 1.85 

UGE- ProSh.Ultra 2x Consumer Goods 1-2-2004  |  2-02-2007 IYK x 1.85 

UJB- ProSh.Ultra 2x Bond Hi-Yield 1-2-2004   |    3-1-2011 JNK- x 2 

UPV- ProSh.Ultra 2x FTSE Europe 1-2-2004   |   4-29-2010 IEV x 1.95 

UPW- ProSh.Ultra 2x Utilities 1-2-2004   |   2-02-2007 XLU x 2 

UGL- ProSh.Ultra 2x Gold 1-2-2004   |   12-03-2008 GD-PM x 1.75 

UGL2- ProSh.Ultra 2x Gold 1-29-1993   |   12-03-2008 GD-PM x 1.75 

URE- ProSh.Ultra 2x Real Estate 1-2-2004   |   2-01-2007 IYR x 1.75 

USD- ProSh.Ultra 2x Semiconductors 1-2-2004   |   02-02-2007 SOX-X x 2 

UYG- ProSh.Ultra 2x Financials 1-2-2004   |   2-02-2007 IYF x 1.8 

UYM- ProSh.Ultra 2x Basic Materials 1-2-2004   |   2-02-2007 IYM x 1.8 

UWM- ProSh.Ultra 2x Russell2000 1-2-2004   |   1-26-2007 IWM x 1.9 

UXI- ProSh.Ultra 2x Industrials 1-2-2004   |   2-02-2007 IYJ x 1.85 

 
• Note: The 2x leveraged ETFs in the grey section and the 3x leveraged ETFs 

in the orange section were extended to have a common start date of 1/2/2004 

so all could participate in the initial tuning of the strategy, as opposed to tuning 

for a first set of ETFs, then starting forward-walk with a different expanded set 

of ETFs that may not play well together with the first set. 
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3X Extended History Ticker Symbols for SumGrowth Strategies 

DZK- Dirxn Dev Markets Bull 3X 1-2-2004   |   12-17-2008 VTMNX x 2.75 

EDC- Dirxn Emrg Markets Bull 3X 1-2-2004   |   12-17-2008 EEM x 2.7 

ERX- Dirxn Energy Bull 3X 1-2-2004   |   11-06-2008 XLE x 2.75 

FAS- Dirxn Financial Bull 3X 1-2-2004   |   11-06-2008 XLF x 2.5 

EURL- Dirxn FTSE Europe Bull 3X 1-2-2004   |   11-22-2014 IEV x 3 

CURE- Dirxn Healthcare Bull 3X 1-2-2004   |   6-5-2011 IYH x 2.75 

MIDU- Dirxn MidCap 400 Bull 3X 1-2-2004   |  1-8--2009 MDY x 2.75 

GASL- Dirxn Nat Gas Rltd Bull 3X 1-2-2004  |   7-14-2010 FSNGX x 2.7 

DRN- Dirxn Real Estate Bull 3X 1-2-2004  |   7-16-2009 IYR x 2.75 

RETL- Dirxn Retail Bull 3X 1-2-2004  |   7-14-2010 RLX-X x 2.5 

SPXL- Dirxn S&P 500 Bull 3X 1-2-2004   |  11-1-2008 SPY x 2.75 

SOXL- Dirxn Semicondct Bull 3X 1-2-2004  |   3-11-2010 SOXX x 2.75 

TNA- Dirxn SmallCap Bull 3X 1-2-2004   |   11-06-2008 RUS-X x 2.8 

TECL- Dirxn Technology Bull 3X 1-2-2004   |   12-17-2008 XLK x 2.75 

UGLD- Credit Suisse ETN  3x  Gold 1-2-2004  |   10-17-2011 GD-PM x 2.6 

UDOW- ProSh. UltraPro 3x Dow30 1-2-2004  |   2-11-2010 DDM- x 1.35 

UMDD- ProSh. UltraPro 3x MidCap400 1-2-2004  |   2-11-2010 MIDU- x 1 

TQQQ- ProSh. UltraPro 3x QQQ 1-2-2004  |   2-11-2010 QLD x 1.4 

URTY- ProSh. UltraPro 3x Russell2000 1-2-2004  |   2-11-2010 UWM- x 1.3 

UPRO- ProSh. UltraPro 3x S&P 500 1-2-2004  |   6-25-2009 SPXL- x 1 

 
 

VIX Extended History Ticker Symbols for SumGrowth Strategies 

VIXY- VIX Short-Term Futures  4-1-2004  |  10-4-2011 An explanation for 
how this data was 
extended, see the 

“The Intelligent 
Investor Blog:” 

XIV historical data 
and pricing model 
since VIX futures 

are available (2004) 
 
 

VXX- VIX Short-Term Futures 4-1-2004  |  10-4-2011 

VXZ- VIX Mid-Term Futures 4-1-2004  |  10-4-2011 

VIXM- VIX Mid-Term Futures 4-1-2004  |  10-4-2011 

SVXY- Short VIX Short-Term Futures 4-1-2004  |  10-4-2011 

XIV- Short VIX Short-Term Futures 4-1-2004  |  10-4-2011 

ZIV- Short VIX Mid-Term Futures 4-1-2004  |  10-4-2011 

 

 
  

http://investing.kuchita.com/2012/06/28/xiv-data-and-pricing-model-since-vix-futures-available-2004/
http://investing.kuchita.com/2012/06/28/xiv-data-and-pricing-model-since-vix-futures-available-2004/
http://investing.kuchita.com/2012/06/28/xiv-data-and-pricing-model-since-vix-futures-available-2004/
http://investing.kuchita.com/2012/06/28/xiv-data-and-pricing-model-since-vix-futures-available-2004/
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Appendix O 
Integrated Bear Market Strategy Examples 

 

Example 1 – Strategy: Mainliner (The broadest of market index ETFs) 
 

Death Cross triggers exit to money market fund. 

 
 

StormGuard-Armor triggers Bear Market Strategy BMS-3. 
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Integrated Bear Market Example #2 

 Strategy: SPDR Sectors (State Street SPDR sector ETFs) 

 

Death Cross triggers exit to money market fund. 

 
 

StormGuard-Armor triggers Bear Market Strategy BMS-5. 
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Integrated Bear Market Example #3 

Strategy:  ETF Countries (BlackRock iShares country ETFs) 
 

Death Cross triggers exit to money market fund. 

 
 

StormGuard-Armor triggers Bear Market Strategy BMS-5. 
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Appendix P 
Eight Fidelity Asset Class Strategies 

 

(Charts G1 – G8) 

  

         

 
  

Chart G1 
Algorithm:   SMA 
Time Const.:  1 month 
Market Exit:   None 

Chart G2 
Algorithm:   SMA 
Time Const.:  3 month 
Market Exit:   None 
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Chart G3 
Algorithm:   Dual Mom. 
Time Const.:  12 month 
Market Exit: 12mo S&P 500 
Bear Market:   Money Mkt. 

 

Chart G4 
Algorithm:   EMA 
Time Const.:  125 day 
Market Exit:   None 
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Chart G5 
Algorithm:   EMA 
Time Const.:  1 month 
Market Exit:   None 

Chart G6 
Algorithm:   EMA 
Time Const.:  1 month 
Market Exit:   Death Cross 
Bear Market:  Money Mkt. 
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Chart G7 
Algorithm:   Poly.Mom. 
Market Exit:   SG-Armor 
Bear Market:  Money Mkt 

Chart G8 
Algorithm:   Poly.Mom. 
Market Exit:   SG-Armor 
Bear Market:  BMS-5 
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Appendix Q 
ETF Prudence Portfolio Charts 

 
ETF Prudence Portfolio 

 
 

ETF Prudence Underlying Strategy #1 
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ETF Prudence Underlying Strategy #2 

 
 

ETF Prudence Underlying Strategy #3 

 
 

ETF Prudence Underlying Strategy #4 
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Appendix R 
The Inefficient Frontier by Decade 
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Appendix S 
Substituting Mutual Fund Symbols 

 
Too Many Share Classes 
 SEC regulations cause mutual fund companies to create new share classes of 

old funds when any part of a fee structure changes for a new customer. They 

still operate out of the same overall fund and will have identical charts, except 

for very slightly different trend values caused by fee differences. For example, 

the search list below shows nine different classes of the original ABALX fund 

in our dataset. However, the American Funds website posts 17 different classes 

of this fund, not all of which are commonly distributed by daily data providers. 

When a plan custodian selects a set of funds, some funds will clearly be selected 

based on their fee structure, not the availability of data for trading platforms.  

 

Finding a Substitute Fund: In Chapter 7, the 403B fund set includes 

“DREY/BC S/MD CP GR Y” (with ticker symbol DBMYX).  If we look up 
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this ticker symbol, it becomes clear the name’s extreme abbreviation is found 

to mean “Dreyfus Small/Mid Cap Growth Fund” Unfortunately we don’t know 

if the abbreviations are done the same way in our system, so to remain flexible, 

in the “Search For” box a series of fragments can be entered, each of which 

must be present for a fund to be added to the list box. The list (above) has funds 

from two fund groups, one which includes smallcap funds and one which does 

not. Generally the best choice to make in selecting a clone will be to select one 

that does not have a hyphen/version on the name, or has a hyphen such as –A 

or –R1 that may indicate the start date of the fund is a further back in time and 

is more helpful for better modeling as time rolls forward. 

 

If it is not obvious which fund would be the best clone to substitute for the fund 

you have, then a good thing to do is to go to Yahoo Finance and compare the 

specified fund to the clone candidates as illustrated in the chart below. Here, it 

is immediately obvious that FRSDX is somewhat different from the others. In 

this case, SDSCX more closely matches the performance of DBMYX than does 

DBMAX (which appears to be burdened by a slightly different fee). SDSCX 

would be the best choice as a substitute for DBMYX. 
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Appendix T 
Prudent Momentum Underlying Strategies 
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More Praise for This Book

 
 
“As opposed to simply releasing another “quick sell” copycat rendition of the 
same basic investment approaches and philosophies, Scott Juds introduces us 
to a new effective and innovative approach to dealing with investment risk in 
his book “Conquering the Seven Faces of Risk”.  His revolutionary approach and 
design of an efficient momentum trading system that consistently and 
efficiently removes the “noise” from the markets, is sure to get the investment 
world’s attention.  Scott’s knowledge and work in this area are unmatched and 
this new 21st-century investment decision process has clearly taken the 
performance of this art (and science) to a new level.” 
 

Raymond A. Rondeau,   
- President of the Boston & New England AAII Chapters, 
- Contributing editor to the AAII Computerized Investing, 
- UR Business Network – Financial Division Managing Director, 
- Market Maven Radio Host 

 
 
 
 
"’I was blind, now I see.’" This Bible quote summarizes my years of searching 
for a proven investment vehicle to ride to a prosperous retirement.  After 
disappointing results from blindly following instructions to "diversify and 
rebalance," I chanced upon SectorSurfer's momentum/trend following 
approach in 2011 and began to make money with better results and safety 
than ever before.  The program masterfully identifies the mutual 
fund/ETF trend leader while minimizing the risk of loss with StormGuard-
Armor's market crash protection.  I couldn't be happier with the results. Even 
for me, this book was a real page-turner! SectorSurfer stands like an oak tree 
amid a forest of saplings.” 
 
Chaplain, LtCol Les Mosier (USAF, retired)   
 
“As an engineer with an MBA who has used mathematics my entire working 
life, I appreciated the elegance and power of the SectorSurfer approach after 
reading the detailed write-up on the website in 2011.  SectorSurfer has only 

(Note: Although some of these testimonials are longer than usual, they 

are what these fine folks wanted to share. Who am I to cut them short?)
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grown more powerful with time as additional touches have been continually 
added to it.  My own studies have discovered no more powerful, lower risk, or 
consistently more productive approach to investment. I use it in managing my 
substantial IRA and personal funds.  
 
The book presents the approach in a down to earth manner with a sense of 
humor that is free of confusing financial gobbledygook investment-speak and 
includes many illustrations of critical concepts.” 
 
Charles Enz, MBA Rennsalaer 
- BSME New Jersey Institute of Technology 
 
 
 
 
 
"’Conquering the Seven Faces of Risk’" presents three outstanding solutions to 
investment risk that I expect will provide much better retirement and pension 
programs with significantly better returns: 1). Relative Risk. 2). StormGuard-
Armor with integrated bear market strategies. 3). True Sector Rotation and 
Polymorphic momentum – all part of the author’s truly groundbreaking 
Temporal Portfolio Theory. 
  
These tools are incorporated in two plug-and-play websites that dynamically 
provide hypothetical comparisons over time frames from one week to 28 years.  
The user may fashion his or her own portfolios and strategies, download a 
strategy from the SectorSurfer users Hall of Fame, or pick any one of numerous 
company strategies (a portfolio of divergent strategies or a Strategy of 
Strategies). In all cases, subscribers get automated email trade alerts. As the 
outstanding graphic performances demonstrate, a ten percent greater return 
annually in the accumulative years may well lead to a three hundred percent 
greater return in retirement income.” 
 
R. Buck Gray, BSIE 
- Creator of IncomeAfterSixty.com   
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“This book is one of the very few 'must read' books I recommend to my family 
and clients. It is a refreshing look at the often maligned world of sector rotation 
and technical investing. For those of us who have been burned by the outdated 
mantra of "diversify and rebalance," which is repeated in practically every 
book on personal finance and investing, “Conquering the Seven Faces of Risk” 
is sorely needed, and Scott Juds truly delivers.  
 
When I first encountered SectorSurfer, I was impressed but skeptical. So I back-
tested SectorSurfer models to the point where I trust them enough to make 
them the workhorse investment systems I utilize for my own accounts, as well 
as those of my clients. There is no black box; for those who seek to understand 
SectorSurfer’s algorithms, there is enough information on the website for the 
typical geek to reproduce these results. 
 
As a fiduciary, I find SectorSurfer’s risk mitigation algorithms to be so far 
superior to the conventional buy-hold-and-rebalance models that I cannot 
justify risking my clients' assets with the latter.  I am not only impressed with 
how well SectorSurfer works, but am even more impressed with Scott Juds' 
mission to educate the retail investing community, and this book is an 
outstanding example of his efforts to do so.”  
 
David Yeh, MD, (Retired Nuclear Physician) 

- Investment Advisor: www.wealthydoctorinstitute.com   
- Author of “The Busy Doctor's Investment Guide”- 
 
 

 
“I can tell you with certainty that SectorSurfer stands in a class of its 
own as the premier investment tool for individual investors. Its high-
performance algorithms literally level the playing field for individual 
investors against the big traders on Wall Street and will provide you 
with the confidence and to wisely manage your own investments. This 
easy read will show you why and how to get started.” 
 
Richard Erkes,  
- Former Chair of the State of Illinois Retirement Board 
- Founding member of the Chicago Board of Options Exchange 
- Former Program Director of the LA AAII Chapter. 
  

http://www.wealthydoctorinstitute.com/
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“Prior to retirement, I was a government trial attorney with a typical 403(b) 
that had few investment options under the plan.  Luckily, I was in cash at the 
time of the 2008 crash. In late 2009 I decided to get back in the market and 
follow SectorSurfer’s recommendations. It was a bit unsettling to put “all my 
eggs in one basket,” but I did.  I watched that basket double in less than three 
years, i.e., by the time of my retirement in January 2012.  
 
Prior to reading this book, I always felt unsure that I really understood how 
and why the math worked. Much to my surprise, I found many things were 
explained in the book with interesting examples or witty stories, and I got the 
point. I am surprised at what I really do understand now. This sequentially-
organized and well-illustrated book with common sense examples is really 
what I needed. I simply cannot recommend this book highly enough – the 
system really does level the playing field between individual investors and Wall 
Street.”  
 
Mary Ann Rini, JD 
- SectorSurfer user since 2011 
 
 
 
 
As an MIT physics and EE graduate, I quite naturally tend toward algorithmic 
investment approaches and in fact, have developed some. But in 2012 I noticed 
a small ad for SectorSurfer in Investor's Business Daily and soon realized it 
deserved major attention.  Besides making money for me and being simple to 
operate, the system’s scientifically sound trend detection/comparison and 
crash protection features lead to a genuinely new framework, Temporal 
Portfolio Theory, that soundly beats 65-year-old Modern Portfolio Theory in 
both risk and reward.  This richly illustrated book presents TPT and SectorSurfer 
with Scott's deep investment insight, humor, and élan. 
 
Stewart W. Wilson, PhD,  
- President of Prediction Dynamics 
- A.I. Research and Consulting 
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“I first met Scott in 1988 while working with him on an advanced infrared 
optical sensor array project. Little did I know then that he would apply some of 
the same signal processing technology to investing. By the early 1990s, Scott 
began to show me what was the embryonic beginning of today’s SectorSurfer. 
When he decided to make a business out of it, I eagerly became a beta tester 
in 2010 a few months before SectorSurfer went live online. Soon, my wife and 
I were using SectorSurfer with a vengeance… learning and learning. By 2012 
we were making serious double digit returns on our investments and riding 
high. Even today, Scott still has not stopped improving the software. 
   
In 2016, my wife and I decided that our retirement needed to be more about 
the freedom to travel without personally managing our nest egg. We 
interviewed numerous disappointing investment firms before finding one that 
agreed to manage a major part of our portfolio using Scott’s platform for 
advisors - AlphaDroid.  We now have an UMBRELLA FUND of several million 
dollars managed by this investment advisor that services 10 family members. 
Finally, we are now happily in retirement. 
 
‘Conquering the Seven Faces of Risk’ puts in perspective (in layman terms) why 
MPT is old school and how TPT is a better way to secure your retirement 
objectives and create wealth.  There is simply no other book or online course 
that provides a better understanding of managing the risks associated with 
investing.” 
 
Warren Hyland 
- Venture Capitalist and Entrepreneur 
 
 
 
 
“This book is the culmination of more than 25 years of research and 
development into momentum investing.  It challenges the basis of modern 
portfolio theory and provides a deeply different approach to momentum 
investing that potentially can improve any investor’s performance.  I can’t say 
it better, ‘New tools change old rules.’”  
 
Bruce Arnheim 
- Southern California Traders Association 
- Active trader for 21 years 
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“In my 30 years as an investment advisor, I studied hundreds of books, 
investment systems, websites, and newsletters: None have been more 
groundbreaking or gratifying than Scott’s “Temporal Portfolio Theory” and the 
two automated platforms that employ it – SectorSurfer and AlphaDroid. His 
book, ‘Conquering the Seven Faces of Risk,’ lays out and explains the 
components of his theory in easily understood detail. It is truly the first to look 
at an advisor’s real fiduciary responsibility, which is risk assessment in all its 
many permutations, especially market risk. Too often we see advisors only 
judging a client’s risk appetite, which isn’t based on mathematics, such as 
Sharpe or Sortino ratios, but on something as vague and tough-to-pinpoint as 
anxiety. (And let’s face it, nobody likes losing money in the markets, so we are 
all, in that sense, risk-averse.)  
 
Scott’s automated systems take advantage of the yin and yang of investing: 
running with the bulls (yang) while limiting exposure to the bears (yin), such as 
2008 when too many people lost up to 60 percent of their retirement nest eggs. 
The temporal approach used by StormGuard-Armor to automatically switch 
from bull to bear market strategies based on 12 different indicators is the best 
market risk assessment tool on the market today. When StormGuard-Armor’s 
consensus reading drops below zero, it’s time to leave the bullish Strategies 
and head into bearish ones using bonds, gold, or inverse ETFs – SectorSurfer 
and AlphaDroid will guide you.”  
 
Harland R. Hendrickson, PhD Finance 
- Retired mutual fund and portfolio manager 

 
 
 
 
“’Conquering the Seven Faces of Risk’” does a great job outlining a variety of 
momentum strategies rarely discussed by academic researchers. Scott brings 
his strong electronic signal processing background to bear on momentum 
investing in a manner that challenges conventional methods in ways that will 
surely stir the pot. Read this book for a unique perspective on momentum 
investing, and be prepared to think outside the box!” 
 
Wesley R. Gray, PhD, CEO of Alpha Architect  
- Co-Author of “Quantitative Momentum” and “DIY Financial Advisor” 
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“As digital technologies have radically changed our lives, so Scott Juds has 
radically improved the 100-year-old practice of momentum investing. In truth, 
Scott’s automated platforms - SectorSurfer and AlphaDroid – are changing the 
world of securities investing for the better. His continual advancements and 
platform upgrades are very effective in recognizing and minimizing the many 
sources of investment risk, and they provide keys for understanding and 
practicing successful momentum investing. In my career as a financial advisor, 
I found SectorSurfer to be superior to asset allocation methods and all other 
investment styles attempting to manage risk. I also applaud Scott for Temporal 
Portfolio Theory’s revolutionary effectiveness in both up markets and down 
markets. “Conquering the Seven Faces of Risk” is where to start.” 
  
Dale Van Metre, PhD Economics  
- Ameriprise Financial Advisor (Retired) 
 
 
 
 
 “Thanks for creating SectorSurfer and making it available to those of us who 
need it very much. It is elegant and valuable. So much information is viewed 
on one beautiful graph page. Your instructional videos are excellent. Best 
wishes for a continuing success!” 
Walter Gower, MD Orthopedic Surgeon 
- Over 30 years of active technical investing 
 
 
 
 
“Scott Juds brilliantly combines modern telecommunications and risk analysis 
math to automatically separate stock market momentum trends from the 
constant random market noise. A fast automated backtesting and forward 
testing system enables testing and evolving ideas before investing real money. 
The Seven Faces of Risk captures the theoretical background and the evolution 
of the online system, from the days of "buy and hold" to the benefits of today's 
advanced computer-assisted market analytics. There is a lot to learn here – 
and it will keep you out of trouble.” 
 
Patrick McCarroll 
- Over 45 years of active technical investing 
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This Book is About 

 
Praise for Juds and  

Conquering the Seven Faces of Risk 

 

Understanding risk is not a one-dimensional problem cured by a single 

dose of diversification. It requires a multidimensional set of solutions.  

An introduction to Temporal Portfolio Theory. Problem segmentation 

and novel noise reduction methods lead to better investment decisions. 

 

“Scott Juds and SectorSurfer have radically improved the 100 year old 

practice of momentum investing. I found SectorSurfer to be superior to 

asset allocation methods and all other investment styles attempting to 

manage risk. I also applaud Temporal Portfolio Theory’s revolutionary 

effectiveness in both up and down markets. This book is where to start!” 

Dale Van Metre, PhD (Econ.), Ameriprise Financial Advisor (Retired) 

 

“I first noticed and started using SectorSurfer In 2012. Besides making 

money for me and being simple to operate, its scientifically sound trend 

detection and market crash protection features lead to a genuinely new 

framework, Temporal Portfolio Theory. This richly illustrated book 

presents TPT with Scott's deep investment insight, humor, and élan.” 

Stewart W. Wilson, PhD, President, Prediction Dynamics, AI Research  

 

"Conquering the Seven Faces of Risk does a great job outlining a variety 

of momentum strategies rarely discussed by academic researchers. Scott 

brings his strong electronic signal processing background to bear on 

momentum investing in a manner that challenges conventional methods 

and will surely stir the pot. Be prepared to think outside the box!" 

Wesley R. Gray, PhD, CEO of Alpha Architect, and co-author of 

“Quantitative Momentum” and “DIY Financial Advisor.” 

 

“I can tell you with certainty that SectorSurfer stands in a class of its own 

as the premier tool for individual investors. It levels the playing field for 

individuals against Wall Street. This easy read shows you how and why.”  

Richard Erkes, Former Chair of the State of Illinois Retirement Board 

Former Program Director of the LA AAII Chapter. 

 

- - More Testimonials Inside - - 


