
Practical Asset Allocation Tools & 
Strategies For Everyday Investors  

Presented by Tyler, author of PortfolioCharts.com 



Hi.  Iôm Tyler. 

Mechanical engineer 

 

Creative designer 

 

Excel geek 

 

Investing researcher 

 

NOT a financial adviser 

 (Iõm an investor just like you) 

 

Author of Portfolio Charts  

 

 



PortfolioCharts.com  

Portfolio Charts is a completely free 

website dedicated to exploring low-

maintenance index investing 

strategies 

 

 

No ads, no sales, no agenda 

 

 

Itõs just me, and I do it for free 

 



Why I do this  

I was frustrated that popular online 

investing resources canõt model my own 

portfolio, so I made my own tools  

 

 

I share these tools because I want to 

help other investors make well-

informed decisions 

 

 



What youôll learn today 

Å How to use historical data to make good investing decisions while avoiding common pitfalls 

 

Å Simple but counterintuitive asset allocation concepts to improve risk -adjusted returns 

 

Å Actionable steps to build a low -maintenance portfolio to support your important life goals  

 



é and weôll study a lot of data 

Iõll walk through some unique 

tools for studying portfolio 

performance as well as a variety of 

popular asset allocations 

 

 

 

But to truly appreciate them, you 

first need to reset any 

preconceptions you may have 

about backtesting  



What backtesting  is useful for  

Å Evaluating the performance claims of investing òexpertsó 

Å Determining if an average return is based on a cherry-picked timeframe 

Å Understanding how portfolios performed in a variety of economic conditions  

Å Comparing the dependability of two asset allocations  

Å Avoiding measurably poor decisions such as dangerously high withdrawal rates 

Å Determining your own personal risk tolerance 

Å Selecting a portfolio appropriate for your important life goals  

Good decisions require good data  
 

(but you have to know how to interpret the numbers)  



FINANCIAL QUIZ  

How well do you really understand portfolio math?  



Question #1  

 

This is the Millennium Force roller 

coaster at Cedar Point in 

Sandusky, Ohio 

 

Max drop: 300ft @ 80 degrees 

 

It broke 11 world records at its 

opening and has won many 

awards 

 

What is its average speed?  



Answer #1  

 

With a total ride time of 2:20 and 

a total length of 6595 feet, the 

average speed is: 

 

32 mph  

 

Judging the ride only by the long -

term average speed, the drive to 

the amusement park would blow 

it out of the water  

 



Lesson #1  

 

 

Averages lie about the 

experience of the ride  

 

 

Just like roller coasters, single 

long-term averages are extremely 

deceptive and mask the true 

investing experience 

 



Question #2  

 

 

What was the average historical 

real return of emerging 

markets? 

 

(which source do you believe?) 

Three independent sources*:  

 

Å Vanguard : ~2.3% (after inflation)  

 

 

 

 

 

 

Å Google search : 9.3% 

 

Å Portfolio Charts : 10.2% 

 

 * Snapshot Feb 2016.  Sources 

may have changed since then 



Answer #2  

 

 

Theyõre all  right  

 

 

Theyõre just calculated over 

different timeframes  



Lesson #2  

 

 

Cherry-picked timeframes lead 

to poor decisions  

 

 

Any time you see an average 

return calculated over a single 

timeframe, ask yourself why that 

timeframe was chosen 

 



Question #3  
 

 

Sara had $10k to invest and her 

portfolio averaged a 10% 

annual return 

 

How much money did she 

have after three years?  

   

A: $2.4k 

 

B: $10.8k 

 

C: $13.3k 



Answer #3  

 

 

It depends  

   

 

It could be any of the three 

depending on the actual 

sequence of returns 

 

However, answer C is actually the 

least likely as no investment is 

that consistent 

A: $2.4k (100%, -90%, 20%) 

 

B: $10.8k (-40%, 50%, 10%) 

 

C: $13.3k (10%, 10%, 10%) 

Annual returns  

All average 10%  



Lesson #3  

 

 

Arithmetic averages 

overstate how much money 

you really made  

   

 

Your own account values will 

always trail the default 

assumption of a consistent 

average return, and that lag is 

proportional to the volatility of 

your investments 

 

A: $2.4k (100%, -90%, 20%) 

 

B: $10.8k (-40%, 50%, 10%) 

 

C: $13.3k (10%, 10%, 10%) < Most unrealistic  

Annual returns  



Question #4  

 

 

These lines track the compound 

returns over time of three different 

portfolios  

 

Which portfolio has the lowest 

standard deviation?  

 

(Which portfolio has the lowest risk?) 



Answer #4  

 

 

They all have the exact same 

standard deviation  

 

 

But no reasonable person would 

argue they have the same risk 

Blue: actual sequence of returns of the S&P500 

Magenta : same returns sorted worst to best 

Yellow : same returns juggled to flatten the results  

Source: Peter G Martin, http://www.tangotools.com/ui/ui.htm  



Lesson #4  

 

 

Standard deviation is a terrible 

measure of investing risk  

 

 

Any analysis that depends heavily on 

SD may be academically rigorous but 

practically useless in the real world 

 

Source: Peter G Martin, http://www.tangotools.com/ui/ui.htm  

Blue: actual sequence of returns of the S&P500 

Magenta : same returns sorted worst to best 

Yellow : same returns juggled to flatten the results  



Question #5  
 

 

Here is a table showing the 

retirement success rates for various 

portfolios and withdrawal rates  

 

What was the 40 -year safe 

withdrawal rate for this portfolio?  

25% stocks 

25% long term bonds 

25% T-bills 

25% gold 



Answer #5  
 

 

At 25% stocks, the table 

suggests that the 40-year SWR 

was just under 3% 

 

The measurable historical 

number was about 4.6% 

 

So who is wrong? 

(hint: itõs probably you) 

 

 



Lesson #5  
 

 

Not all stocks and bonds are 

created equal  

 

 

A large amount of investing 

research today is inherently biased 

simply by data availability, and the 

conclusions may not apply to your 

own portfolio  

Not the same 

portfolio  



Question #6  
 

 

This is an assortment of stock index 

funds sorted by 10-year return 

 

Look at the 10-year average for the 

highlighted S&P500 index fund and 

picture other investors looking at the 

same list in previous years 

 

Since 1990, what percentage of the 

time did the following 10 years 

match or exceed the previous 10 -

year return?  

 



Answer #6  
 

 

16% 

(3 out of 19) 

 

 

Underperforming the recent 10 -year 

average is a regular feature of the 

stock market, leading to lots of 

disappointed investors 



Lesson #6  
 

 

Past performance is no guarantee 

of future returns  

 

 

Historical averages can be very 

misleading, and recency bias is 

inherently built into any research 

that ends with the most recent year 



Question #7  
 

 

Since 1970, stocks averaged a 

compound real return of 6.4% 

 

Since 1970, gold averaged a 

compound real return of 3.6% 

 

What was the compound real 

return of a regularly 

rebalanced portfolio of 60% 

stocks and 40% gold over the 

same timeframe?  

   

A: 3.5% 

 

B: 5.3% 

 

C: 6.5% 



Question #7  
 

 

Since 1970, stocks averaged a 

compound real return of 6.4% 

 

Since 1970, gold averaged a 

compound real return of 3.6% 

 

What was the compound real 

return of a regularly 

rebalanced portfolio of 60% 

stocks and 40% gold over the 

same timeframe?  

   

A: 3.5% 

 

B: 5.3%     Theory : (6.4*0.6) + (3.6*0.4) = 5.3  

 

C: 6.5% 



Answer #7  
 

 

The compound real return 

since 1970 was 6.5% --  higher 

than either asset on its own!  

 

 

Weõre taught to calculate the 

weighted average return, but 

when you look at the actual 

history it doesnõt hold up 

 

 

   

A: 3.5% 

 

B: 5.3%     Theory : (6.4*0.6) + (3.6*0.4) = 5.3  

 

C: 6.5%     Reality : measurable real -world result  



Lesson #7  
 

 

Real-world investing returns 

are not easily modeled from 

averages 

 

 

The formulas and basic 

assumptions that you take for 

granted may not apply  



Quiz Recap  

Å Averages lie about the experience of the ride 

Å Cherry-picked timeframes lead to poor decisions 

Å Arithmetic averages overstate how much money you really made 

Å Standard deviation is a terrible measure of investing risk 

Å Not all stocks and bonds are created equal 

Å Past performance is no guarantee of future returns 

Å Real-world investing returns are not easily modeled from averages 

 

 

 

 

 

Itõs no wonder that many people find 

no value in backtesting ! 

 



Design Challenge  

 

 

The issue is not the data, but the 

way people interpret numbers 

 

 

What steps can we take to 

address each problem?  

 



Problem #1  

 

Averages lie about the experience 

of the ride  

 

 

 
Solution  

 

Embrace uncertainty and express 

portfolio returns as a range 

Acceleration and altitude of Superman ride at Six Flags America 
 

Source: http://physicsbuzz.physicscentral.com/2013/04/roller -coaster-g-forces-weve-got -data.html 



Problem #2  

 

Cherry-picked timeframes lead to 

poor decisions 

 

 

 

Solution  
 

Model every investing period 

simultaneously and show the full 

breadth of outcomes  

 



Problem #3  

 

Arithmetic averages overstate 

how much money you really made 

 

 

 

Solution  
 

Speak in terms of compound 

annual growth rates and 

measurable inflation-adjusted 

account values Average returns may look impressive 

on paper, but itõs the practical 

purchasing power that really matters 



Problem #4  

 

Standard deviation is a terrible 

measure of investing risk 

 

 

 

Solution  
 

Focus on meaningful risk metrics 

for everyday people 

 

What are the chances the money will 

be there when you need it? 

What drawdowns are you personally 

comfortable with? 



Problem #5  

 

Not all stocks and bonds are 

created equal 

 

 

 

Solution  
 

Offer more asset and country data 

than youõll find anywhere else 

 



Problem #6  

 

Past performance is no guarantee 

of future returns  

 

 

 

Solution  
 

Study the dependability of portfolio 

returns rather than simply the 

transient numbers 

Some contractors and portfolios are more dependable 

than others 



Problem #7  

 

Real-world investing returns are 

not easily modeled from 

averages 

 

 

 

Solution  
 

Prioritize measurable historical 

results over questionable 

academic models 

 



How Portfolio Charts is different  

Å Embraces uncertainty and expresses portfolio returns as a range  

Å Models every investing period simultaneously and shows the full breadth of outcomes 

Å Speaks in terms of compound annual growth rates and measurable account values 

Å Focuses on meaningful risk metrics for everyday people 

Å Offers more asset and country data than youõll find anywhere else 

Å Studies the dependability of portfolio returns rather than simply the transient numbers  

Å Prioritizes measurable historical results over questionable academic models 

 

 

 

 
Honest, accurate, and thorough portfolio 

history expressed in terms that matter  



SITE OVERVIEW  



www.portfoliocharts.com  

http://www.portfoliocharts.com/


ASSETS 



Assets are portfolio ingredients  

The portfolios are simply financial recipes that 

combine assets in different ways 

 

 

The calculators are tools for measuring the 

consistency of the recipe 

 

 

Just like youõd never judge a cake by tasting 

spoonfuls of flour, eggs, and baking powder, itõs 

important to always focus on the final portfolio  

 

Assets 

Portfolios  

You 



Asset definitions  

Å Large Cap: Top 70% of market capitalization 

Å Mid Cap:  70-85% 

Å Small Cap: 85-100% 

 

Å Value: The cheap half of the market sorted by book-to-market 

Å Growth:  The expensive half of the market sorted by book-to-market 

Å Blend:  The total market segment with no value or growth filter applied 

 

Å Long Term:  10-30 years 

Å Intermediate Term:  1-10 years 

Å Short Term:  1-3 years 

 



Where the source data comes from  

The data is a personal collection from a wide 

variety of free resources on the internet 

 

In many cases I calculate my own index returns 

based on other source data and modern index 

methodologies  

 

All of these sources and tools are fully 

documented, and I encourage everyone to check 

them for yourself  

 

TOOLS & DATA 
Comparison of Portfolio Charts numbers to known professional indices 

https://portfoliocharts.com/portfolio/tools-data/


How to build your own portfolio  

Find one you like, either 

through the portfolios or 

the calculators 

Look up an appropriate 

index fund for each asset 

Buy them in the 

appropriate 

percentage in your 

brokerage account 

Rebalance once a year 
Continue ignoring the 

markets 

1 

2 

3 

4 
5 

https://portfoliocharts.com/portfolio/rick-ferri-core-four/
https://portfoliocharts.com/assets/


QUESTIONS? 

Who I am, how I think, where I get my dataê 



CALCULATORS 



How Portfolio Charts calculators are unique  

Every calculator on the site is completely start-

date independent and finds the results for every 

investing timeframe simultaneously 

 

They may occasionally look like Monte Carlo 

simulations, but theyõre all real-world returns 

 

There are literally thousands of calculations that 

go into every image 

 

This saves you a lot of time, and provides a huge 

amount of historical context  

 

 



Assumptions  

All portfolios are rebalanced annually 

 

Numbers are always adjusted for inflation and 

exchange rates to accurately measure local 

purchasing power 

 

Unless otherwise noted, all returns are the 

measured CAGR and not the arithmetic average 

 

The numbers do not account for taxes and fees 

 



How the inputs work  

 

 

Anything in a black field is modifiable  

Country setting 

Asset allocation percentages 

World / ex -US toggle 

https://portfoliocharts.com/assets/
https://portfoliocharts.com/portfolio/rolling-returns/


Annual Returns  

What it does:  

Shows a histogram of annual returns for a given asset 

allocation 

 

Displays how often a portfolio lost money and actually 

made the average return it advertises 

 

 

What itõs useful for: 

Putting individual annual returns in proper historical 

context 

https://portfoliocharts.com/portfolio/annual-returns/


Heat Map  

What it does:  

Shows the real CAGR for every investing period since 

1970 (1176 different average returns in one image) 

 

 

Red is a negative return 

Blue is a positive return 

White treads water just above inflation 

 

 

What itõs useful for: 

Seeing the big picture independent of any one cherry-

picked timeframe 

https://portfoliocharts.com/portfolio/heat-map/


Rolling Returns  

What it does:  

Shows every rolling return for any start date since 1970 

 

You can choose the timeframe  

 

 

 

What itõs useful for: 

Noting the ups and downs of long -term averages, and 

selecting a portfolio appropriate for a certain investing 

timeframe 

https://portfoliocharts.com/portfolio/rolling-returns/


Long Term Returns  

What it does:  

Shows the full range of real CAGRs of a portfolio for any 

investing timeframe 

 

 

What itõs useful for: 

Understanding the full range of average outcomes, and 

keeping your eye on the long -term goal  

https://portfoliocharts.com/portfolio/long-term-returns/


Portfolio Growth  

What it does:  

Plots the full range of historical outcomes for a real-world 

portfolio much like a weather map tracking 

potential  storm paths 

 

Accounts for both contributions and withdrawals  

 

 

What itõs useful for: 

Studying portfolio growth in terms of uncertainty rather 

than single-average precision 

https://portfoliocharts.com/portfolio/portfolio-growth/


Target Accuracy  

What it does:  

Overlays Portfolio Growth charts to study the relative 

uncertainties of two different asset allocations 

 

Finds the baseline return for a given portfolio  

(reasonably conservative long-term return independent 

of asset valuations) 

 

 

What itõs useful for: 

Choosing an investing plan with the necessary growth 

and dependability for your important life goals  

https://portfoliocharts.com/portfolio/target-accuracy/


Drawdowns  

What it does:  

Shows every inflation-adjusted compound drawdown 

from any portfolio high point along the way  

 

Points out the deepest and longest drawdowns as well as 

the Ulcer index (measure of portfolio pain that accounts 

for both)  

 

 

What itõs useful for: 

Identifying your true risk tolerance, and comparing the 

downsides of different portfolios  

https://portfoliocharts.com/portfolio/drawdowns/


Withdrawal Rates  

What it does:  

Shows the safe and perpetual withdrawal rates (since 

1970) for any asset allocation and retirement length 

 

Å Safe Withdrawal Rate (SWR): did not run out of 

money 

Å Perpetual Withdrawal Rate (PWR): Preserved the 

initial inflation -adjusted principal 

 

 

What itõs useful for: 

Setting appropriate withdrawal rate expectations for your 

personal portfolio and life situation  

https://portfoliocharts.com/portfolio/withdrawal-rates/


Retirement Spending  

What it does:  

Models the permitted retirement spending and portfolio 

account balances using a variety of different withdrawal 

methodologies  

 

Constant $ 

Constant % 

Baseline % 

Variable Percentage Withdrawal (VPW) 

 

 

What itõs useful for: 

Selecting a withdrawal method appropriate for your 

personal goals 

https://portfoliocharts.com/portfolio/retirement-spending/


Financial Independence  

What it does:  

Displays the full range of working years historically 

required to accumulate enough savings to never have to 

work again 

 

Accounts not only for asset allocation, but also for 

savings rate 

 

 

 

What itõs useful for: 

Creating a comprehensive plan to escape the rat race on 

your own terms 

https://portfoliocharts.com/portfolio/financial-independence/


Start Date Sensitivity  

What it does:  

Looks forward and backward from any point in time and 

compares portfolio returns to investor expectations  

 

 

What itõs useful for: 

Identifying dependable portfolios that are less sensitive 

to sampling bias 

https://portfoliocharts.com/portfolio/start-date-sensitivity/


Portfolio Finder  

What it does:  

Calculates the baseline return and ulcer index for every 

possible equally-weighted combination of up to 5 assets, 

and identifies portfolios with the best risk -adjusted 

returns 

 

Allows you to filter results by required assets, minimum 

returns, and maximum pain 

 

 

What itõs useful for: 

Exploring portfolio ideas that may not even be on your 

radar, and thinking in terms of broad diversification 

rather than percentage tuning  

https://portfoliocharts.com/portfolio/portfolio-finder/


Need a better explanation?  

 

 

 

For much more info on the theory behind each 

calculator, be sure to click the links on each 

calculator page 



QUESTIONS? 

How the calculators work 



BREAK 



PORTFOLIOS 

Popular asset recipes designed by master financial chefs 



How the portfolios work  

Portfolios are investing recipes  

https://portfoliocharts.com/portfolios/


THE CLASSICS 
Simple asset allocations of incremental asset types 



TOTAL STOCK 
MARKET 

 

100% Total US Stock Market 



CLASSIC 60 -40  

60% Total Domestic Market  

40% Intermediate Term Bonds 



THREE-FUND 
PORTFOLIO  

40% Total Domestic Market 

20% World (Ex-US) 

40% Intermediate Term Bonds 

By Bogleheads.org (read Taylor Larimore) 



By Rick Ferri 

RICK FERRI 
CORE FOUR 

 

48% Total Domestic Market  

24% World (Ex-US) 

20% Intermediate Term Bonds 

8%   REITs 



Key Concepts  

Simple & low cost 

 

Can easily build a portfolio in 

stages over time 

 

Based on the idea of offensive 

and defensive assets that you 

dial in according to risk 

tolerance  

 

100% Stocks 75% Stocks 

50% Stocks 25% Stocks 



FACTOR PORTFOLIOS 
Tilting small and value to increase expected returns 



By William Bernstein 

25% Large Cap Blend  

25% Small Cap Blend 

25% World (Ex-US) 

25% Short Term Bonds 

NO-BRAINER 
PORTFOLIO  



IDEAL INDEX 
PORTFOLIO  

6.25% Large Cap Blend 

9.25% Large Cap Value 

9.25% Small Cap Value 

6.25% Small Cap Growth 

31%    World (Ex-US) 

30%    Short Term Bonds 

8%      REITs 

By Frank Armstrong 



COFFEEHOUSE 
PORTFOLIO  

10% Large Cap Blend 

10% Large Cap Value 

10% Small Cap Blend 

10% Small Cap Value 

10% World (Ex-US) 

40% Intermediate Term Bonds 

10% REITs 

By Bill Schultheis 



COWARDôS 
PORTFOLIO  

15% Large Cap Blend 

10% Large Cap Value 

5%   Small Cap Blend 

10% Small Cap Value 

5%   Emerging Markets 

5%   Europe 

5%   Pacific 

40% Short Term Bonds 

5%   REITs 

By William Bernstein 



MERRIMAN 
ULTIMATE  

6% Large Cap Blend  

6% Large Cap Value 

6% Small Cap Blend 

6% Small Cap Value 

6% World (Ex-US) 

6%   Emerging Market 

6%   World Value (Ex-US) 

6%   World Small (Ex-US) 

6%   World SCV (ex-US) 

28%  Int. Term Bonds * 

12%  Short Term Bonds 

6%    REITs 

 
(*) Merriman specifically calls for 8% TIPS 

By Paul Merriman 



Key Concepts  

Tilting away from simple 

market weight with 

increasing degrees of 

complexity 

 

Bias towards small and 

value stocks (factor 

investing) 

 

Some fine -tuned 

portfolio differences 

are less important than 

you think  

 

 



Look beyond the asset count 

to the structure  

 

How different are they really? 

RICK FERRI 
CORE FOUR 

 

(not factor -based) 

Find something that works for you, and donõt 

sweat the small stuff  



RISK PARITY (VOLATILITY)  
Balancing the effects of high and low volatility assets 



ALL SEASONS 
PORTFOLIO  

30%  Total Domestic Market 

40%  Long Term Bonds 

15%  Int. Term Bonds 

7.5% Commodities 

7.5% Gold 

By Tony Robbins / Ray Dalio 



DESERT  
PORTFOLIO  

30% Total Domestic Market 

60% Intermediate Term Bonds 

10% Gold 

By òDesertó at gyroscopicinvesting.com 



LARRY  
PORTFOLIO  

15% Small Cap Value 

7.5% World SCV (ex-US) 

7.5% Emerging Market * 

70%  Intermediate Term Bonds 

(*) Swedroe specifically recommends emerging market value 

By Larry Swedroe 



Key Concepts  

Diversifying away from a 

single source of returns by 

balancing the effects of 

different types of assets  

 

Emphasis on volatility and 

correlations 

 

Some risk parity 

proponents advocate for 

leverage, but I would 

strongly advise against it 

for individual investors 

 

 Half the stocks, but similar returns with less short-term volatility  



RISK PARITY (ECONOMIC)  
Broad diversification across asset categories and economic conditions 



PERMANENT  
PORTFOLIO  

25% Total Domestic Market 

25% Long Term Bonds 

25% Tbills / Cash 

25% Gold 

By Harry Browne 



GOLDEN 
BUTTERFLY 

20% Total Domestic Market 

20% Small Cap Value 

20% Long Term Bonds 

20% Short Term Bonds 

20% Gold 

By Tyler (yes ð that Tyler) 



7TWELVE 
PORTFOLIO  

8.3%   Large Cap Blend 

8.3%   Mid Cap Blend 

8.3%   Small Cap Blend 

8.3%   World (Ex-US) 

8.3%   Emerging Market 

25%    Intermediate Term Bonds* 

8.3%   Tbills / Cash 

16.6% Commodities** 

8.3%   REITs 

(*)  Israelsen specifically recommends equal parts 

Domestic Bonds, International Bonds, and TIPS 

 

(**) He specifically recommends 8.3% commodities and 

8.3% natural resources 

By Craig Israelsen 



Key Concepts  

Focus on economic 

diversification 

rather than percentage 

optimizing within each asset 

 

Shared emphasis on gold & 

commodities 

 

Remarkably consistent across 

all economic conditions (a 

hands-off way to approach 

valuation concerns) 

 

Do you think the repeal of Bretton Woods skews the returns of 

portfolios including gold? Try finding the outlier.  


