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Why | do this
PORTFOLIO

CHI\I}_TS

ASSETS CALCULATORS PORTFOLIOS COMMENTARY LIBRARY

| was frustrated that popular online
l nvesting resources ca
portfolio, so | made my own tools

Portfolio Charts is a completely free resource for exploring worldwide index investing

| Share these tOOIS because I Want to strategies using Iintuitive charts and real world e
help other investors make well- BN s
informed decisions

mples that look beyond the raw numbers
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What vyouol | | earn today

A How to use historical data to make good investing decisions while avoiding common pitfalls
A Simple but counterintuitive asset allocation concepts to improve risk -adjusted returns

A Actionable steps to build a low-maintenance portfolio to support your important life goals
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tools for studying portfolio

performance as well as a variety of
popular asset allocations
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CHARTS
What backtesting is useful for
Evaluating the performance c¢cl aims of i1 nvesting

To o Do Po Do o I

Determining if an average return is based on a cherry-picked timeframe
Understanding how portfolios performed in a variety of economic conditions
Comparing the dependability of two asset allocations

Avoiding measurably poor decisions such as dangerously high withdrawal rates
Determining your own personal risk tolerance

Selecting a portfolio appropriate for your important life goals

Good decisions require good data

(but you have to know how to interpret the numbers)
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How well do you really understand portfolio math?

FINANCIAL QUIZ
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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 Z%’/f

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

garyvarvel.com
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Question #2

What was the average historical
real return of emerging
markets?

(which source do you believe?)

CHI\I}_TS

Three independent sources*:

A Vanguard : ~2.3% (after inflation)

Average annual returns—updated monthly as of 02/29/2016

Since Inception

1 Year 3 Year 5 Year 10 Year 05/04/1994
Emerging Mkts Stk Idx Inv* -24.47% -8.81% -5.61% 1.55% 5.29%
Spliced Emerging Markets Index* -24.13% -8.51% -5.22% 1.84% —
*As of N 2, 2015 tl- d Emerg arkets Stoy LZ d -FL. eeks to tra htl- F—SEEmrx gM kt 11 L Chin Transiti
Index. ember c1 tl— f t k t}- FTSE Em gIn D rtfolio a nchmark holdings may differ as of Octo f: 31, 01
Th re not expacted to f ntly affect tracking error.

A Google search :9.3%

A Portfolio Charts : 10.2%

* Snapshot Feb 2016. Sources
may have changed since then
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CHARTS

Lesson #2

Emerging Market Growth

1000

Cherry-picked timeframes lead

100 A . .
to poor decisions _/\/\/\/\M

Any time you see an average

return calculated over a single

timeframe, ask yourself why that 1
timeframe was chosen

Investment Value
)

1973
1975
1977
1979
1981
1983
1985
1987
1989
1991
1993
1995
1997
1999
2001
2003
2005
2007
2009
20

2013
2015
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Question #3

Sara had $10k to invest and her A: $2.4k
portfolio averaged a 10%

annual return B: $10.8k

How much money did she
have after three years?

C: $13.3k
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Answer #3

Annual returns

It depends A:$2.4k  (100%,-90%, 20%) <—

B: $10.8k (-40%, 50%, 10%) <——— All average 10%
It could be any of the three

depending on the actual C: $13.3k (10%, 10%, 10%) <«
seqguence of returns

However, answer C is actually the
least likely as no investment is
that consistent




CHARTS
Lesson #3
Annual returns
Arithmetic averages A:$2.4k  (100%,-90%, 20%)
overstate how much money
you really made B: $10.8k (-40%, 50%, 10%)

C. $13.3k (10%, 10%, 10%) Most unrealistic
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
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Question #4

140.00

120.00

These lines track the compound
returns over time of three different 100.00

) ” ,
portfolios i V\F‘k -/-v»./ l

\

\\

20.00

Walue

Which portfolio has the lowest £0.00
standard deviation?

40.00

- ]
(Which portfolio has the lowest risk?) 2000 ~— 1

EEEEEEEEN
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Blue: actual sequence of returns of the S&P500

Magenta : same returns sorted worst to best
Answer #4 Yellow : same returns juggled to flatten the results
140.00
120.00 A u“
They all have the exact same M\, L/ \«\
standard deviation 100.00 Mj,,,,—"" l /f
- 20.00 i V\r“\ ‘/ Actual
ﬁ \ \wf -\J/ Sor ted
&0 .00 Flattened
But no reasonable person would \ /
argue they have the same risk 20 00 5 A

N L

20.00 — —

"'h—.____ | "]

EEEEEE

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

130
13
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Blue: actual sequence of returns of the S&P500

Magenta : same returns sorted worst to best
Lesson #4 Yellow : same returns juggled to flatten the results
140.00
.. . . 120.00 g 0
Standard deviation is a terrible ,,_/ \«\

measure of investing risk 100.00

MJ =

20.00 i V‘\r‘\l ‘/M l /f Actual

AT ¥ ==
\ /

el

&0 .00 Flattened

Any analysis that depends heavily on
SD may be academically rigorous but 40,00
practically useless in the real world

N L

20.00 — —

"'h—.____ | "]

EEEEEE

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

130
13



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

PORTEQ

CHART
Portfolio Success Rates

Inflation-Adjusted Withdrawals
For Vanous Withdrawal Rates, Asset Allocations, and Retirement Durations
Using SBBI Data, 1926-2014
S&P 500 and Inten ate-Term Gov

peDonds

3% 6% 8% % 10%
100% Stocks
15 Years 100 100 100 89 80 71 68 56
20 Years 100 100 91 81 71 63 50 41
25 Years 100 98 82 1 62 52 40 29
30 Years 100 93 7 65 33 40 35 22
35 Years 100 91 75 56 49 33 24 11
40 Years 100 88 68 32 36 30 22 10
75% Stocks
15 Years 100 100 100 97 8 3 61 49
20 Years 100 94 8 69 54 47 27
25 Years 100 3 6 7 45 8 12
30 Years 100 98 77 7 4 33 13 3
35 Years 100 95 67 33 35 2 2 0
40 Years 100 92 64 42 30 6 2 0
30% Stocks
15 Years 100 1 1 1 84 2 2 37
20 Years 100 10¢ 9 9 61 41 29 6
25 Years 100 10¢ 85 58 42 2 8 2
30 Years 100 10¢ 68 43 2 10 2 0
35 Years 100 96 36 31 - 0 0 0
40 Yeass 100 86 42 16 0 0 0 0
25% Stocks
15 Years 100 X 9 76 60 40 20
20 Years 100 9% 6. 46 23 9 1
25 Years 100 100 65 43 2 9 2 0
30 Years 100 87 42 17 10 > ( 0
35 Years 100 69 18 4 2 ) ) 0
40 Years 98 42 6 0 0 ) 0 0
0% Stocks
15 Years 100 100 9 89 63 39 24 13
20 Years 100 94 6 39 2 11 3 0
25 Years 97 78 35 25 9 3 0 0
30 Years 82 42 18 10 3 0 0 0
35 Years 71 24 4 2 0 0 0 0
40 Yeass 60 6 0 0 0 0 0 0

Source: Wade Pfau, www RetirementResearcher com

S
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Portfolio Success Rates
Inflation-Adjusted Withdrawals
For Vanous Withdrawal Rates, Asset Allocations, and Retirement Durations
Using SBBI Data, 1926-2014,

An SWe r #5 S&P 500 and Intermediate-Term Govemment Bonds

3% 4% 3% 6% % 8% 9% 10%

100% Stocks

15 Years 100 100 100 89 80 71 68 36
20 Years 100 100 91 81 71 63 50 41
25 Years 100 98 82 1 62 52 40 29
30 Years 100 93 7 65 53 40 35 22

35 Years 100 91 5 56 49 33 24 11

At 25% stocks, the table

75% Stocks

suggests that the 40-year SWR 15 Years w W w v ® B oo @

i 20 Years 100 100 9 80 6 54 47 27
was Just under 30/0 25 Years 100 100 8 68 5 45 28 12
30 Years 00 98 T 57 4 3 13 3
35 Years 100 95 67 33 35 2 2 0
40 Yeass 10 92 64 42 30 6 2 0

30% Stocks

The measurable historical o T EEETRE
number was about 4.6% e prE2s el mo

25% Stocks
SO Wh o) |S wron g P 15 Years 100 100 100 99 76 60 40 20
) 20 Years 100 100 94 6 46 9 1

25 Years 100 100 65 43 2 9 2 0

(hint: 1tds probably o § e © o© > o o
e [#]le s« o o o o o

0% Stocks

15 Years 100 100 %9 89 63 39 24 13
20 Years 100 94 76 39 2 11 3 0
25 Years 97 8 35 25 9 3 0 0
30 Years 82 42 18 10 3 0 0 0
35 Years 71 24 4 2 0 0 0 0
40 Years 60 6 0 0 0 0 0 0

Source: Wade Pfau, www Retiremer




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

Portfolio Success Rates
Inflation-Adjusted Withdrawals
For Vanous Withdrawal Rates, Asset Allocations, and Retirement Durations
Usiae SBRI Dazg 1926-2014

PORTEQ

CHI\I}_T:S

l S&P 500 and Intermediate-Term Govemment Bonds

3% 4% 3% 6% 7% 8% 9% 10%

100% Stocks

15 Years 100 100 89 80 71 68 36
20 Years 100 91 81 71 63 50 41
25 Years 100 98 82 1 62 52 40 29
30 Years 100 93 7 65 53 40 35 22
35 Years 100 91 75 56 49 33 24 11
40 Years 100 88 68 52 36 30 22 10
75% Stocks

15 Years 100 100 100 97 8 73 61 49
20 Years 100 100 94 80 69 34 4 27
25 Years 100 100 8 68 57 45 28 12
30 Years 100 98 LYy 7 4 33 13 3
35 Years 100 95 67 33 35 2 2 0
40 Years 100 92 64 42 3 6 2 0
50% Stocks

15 Years 100 100 100 100 84 2 52 37
20 Years 100 100 9 61 41 29 6
25 Years 100 100 85 58 42 2 8 2
30 Years 100 100 68 43 2 10 2 0
35 Years 100 96 36 31 4 0 0 0
40 Yeass 100 86 42 16 0 0 0 0
25% Stocks

15 Years 100 0 99 76 60 40 20
20 Years 100 94 63 46 2 9 1
25 Years 100 6 43 2 9 2 0
30 Years 100 87 42 17 10 3 0 0
35 Years 100 69 18 4 2 0 0 0
40 Years 98 42 6 0 0 0 0 0
0% Stocks

15 Years 100 100 9 89 63 39 24 13
20 Years 100 94 76 39 2 11 3 0
25 Years 97 78 35 25 9 3 0 0
30 Years 82 42 18 10 3 0 0 0
35 Years 71 24 4 2 0 0 0 0
40 Years 60 6 0 0 0 0 0 0

Source: Wade Pfau, www RetirementResearcher com

Not the same
portfolio




Overview || Risk || Management & Fees

Data as of 04/30/2016 unless otherwise noted

Morningstar

Question #6 S

Matching Fidelity Funds:

i) Spartan® Total Market  Large Blend
Index Fund - Fidelty

@) Spartan® Total Market  Large Blend
Index Fund - Investor

Spartan® 500 Index  Large Blend
Fund - Fideity

This is an assortment of stock index R
funds sorted by 10-year return =

@ Searen® Totalarket | Large Blend
Index Fund - Fideiity

Large Blend

n Spartan® Total Market | Large Blend
Index Fund - Investor

Look at the 10-year average for the e )
highlighted S&P500 index fund and M
picture other investors looking at the a7

same list in previous years e

Index Fund Class A

Dreyfus S&P 500 Large Blend
Index Fund (PEOPX)

Invesco S&P 500 Large Blend
Index Fund Class A

Since 1990, what percentage of the
time did the following 10 years
match or exceed the previous 10 - wi Ll

year return?

Wilshire 5000 Index Large Blend
Portfolio Investment

Schroder North Large Blend
American Equity Fund

Calvert U.S. Large Large Blend
Cap Core Responsible

American Century Large Blend
Equity Grovith Fund

Mormingstar Rankings

YTD #
(Daily)

0.50%
0.49%

0.95%

2.40%
0.50%
0.49%
0.95%
0.92%
-1.60%
0.82%

0.79%

-0.26%

-0.31%

1.18%

-0.74%

-0.26%

-0.31%

1.18%

1.13%

-3.51%

0.83%

0.78%

0.71%

0.65%

0.72%

061%

-3.04%

-0.12%

0.25%

-0.82%

-4.49%

10.67%

10.61%

1.21%

10.96%

10.67%

10.61%

1.21%

1.16%

9.39%

10.82%

10.74%

10.71%

10.63%

10.67%

10.61%

9.57%

10.27%

9.96%

11.42%

8.83%

Income Characteristics

5Yr

10.44%

10.39%

10.97%

10.41%

10.44%

10.39%

10.97%

10.92%

10.74%

10.58%

10.51%

10.48%

10.38%

10.43%

10.40%

7.72%

9.89%

9.67%

10.98%

9.84%

10Yrv

6.93%

6.89%

7.48%

6.93%

6.89%

6.88%

6.84%

6.66%

6.52%

6.45%

6.42%

6.38%

6.35%

6.34%

6.32%

6.25%

6.20%

6.07%

5.88%

Help me read this table &7

Expense Ratio Morningstar

Net

Gross*  Overallw

1

View 8 Matching Fidelity Funds

0.05%

0.1%

0.05%

0.54%

0.05%

0.05%

0.095%

0.67%

0.36%

0.45%

0.5%

0.58%

0.56%

0.59%

0.69%

0.64%

0.67%

0.54%

0.67%

0.07% kkkk
1

0.54%

0.36% hkkk

0.94% Kk k

0.51% ok kk

0.58% kK
1,374 Rate

0.63% *kk

0.61% ok kk

0.69% k%
1374

0.64% kK

Buy

Buy

Buy

Buy

Buy

Buy

Buy

Buy

Buy

Buy

Buy

Buy

Buy

Buy

Buy



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

Overview || Risk || Management & Fees

Data as of 04/30/2016 unless otherwise noted

e Mormningstar
| Name Category

Matching Fidelity Funds:

n Total Market ~ Large Blend
Index Fund - Fidelity

@) Spartan® Total iarket | Large Blend
Index Fund - Investor

Spartan® 500 Index  Large Blend
Fund - Fideity

All matching Funds

Invesco Equally- Large Blend
Weighted S&P 500

@) Spertan® TotalMarket | Large Bend
Index Fund - Fideiity

O Spartan® Total Market  Large Blend
Index Fund - Investor

Spartan® 500 Index  Large Blend
Fund - Fideity

Spartan® 500 Index  Large Blend
Fund - Investor Class

@) e Vegacap | Large Blend
Stock Fund (FGRTX)

BlackRock S&P 500 Large Blend
Index Fund Investor A

JPMorgan Equity Large Blend
index Fund Class A

Dreyfus S&P 500 Large Blend
Index Fund (PEOPX)

Invesco S&P 500 Large Blend
Index Fund Class A

Wells Fargo Index Large Blend
Fund - Class A

QS S&P 500 Index Large Blend
Fund Class A (SBSPX]

& Fidelity® Dividend Large Blend
Grovzth Fund

Wilshire 5000 Index Large Blend
Portfolio Investment

Schroder North Large Blend
American Equity Fund

Calvert U.S. Large Large Blend
Cap Core Responsible

American Century Large Blend
Equity Grovith Fund

Mormingstar Rankings

YTD #
(Daily) 1Yr 3Yr

0.50% -0.26% 10.67%
0.49% -0.31% 10.61%

0.95% 1.18% 11.21%

240% -0.74% 10.96%
0.50% -0.26% 10.67%
0.49% -0.31% 10.61%
0.95% 1.18% 11.21%
0.92% 1.13%  11.16%
-1.60% -3.51% 9.39%
0.82% 0.83% 10.82%
0.79% 0.78% 10.74%
073% 071% 10.71%
0.73% 0.65% 10.63%
0.82% 0.72% 10.67%
0.79% 061% 10.61%
-0.99% -3.04% 9.57%
0.67% -0.12% 10.27%
0.65% 0.25% 9.96%
-0.28% -0.82% 11.42%

-0.32% -4.49% 8.83%

Income Characteristics

Help me read this table &7
1

Expense Ratio Morningstar

5Yr 10Yrv Netf  Gross* Overallv

10.44% 6.93% 0.05% 0.07% kkkk
1
10.39% 6.89% 0.1% 0.1% H*kkk

10.97% 6.88% 0.05% 0.07% ok kkk

10.41% 7.48% 0.54% 0.54%
10.44% 6.93% 0.05%
10.39% 6.89% 0.1
10.97% 6.88% 0.05%
10.92% 6.84% 0.095%
10.74% 6.66% 0.67%
10.58% 6.52% 0.36% 0.36% hkkk

1,374 Rate

10.51% 6.45% 0.45% 0.94% Kk k

View 8 Matching Fidelity Funds

Buy

Buy

Buy

Buy

Buy

Buy

T [Buy

Buy

10.48% 6.42% 0.5% 0.51% hkkk Buy

10.38% 6.38% 0.58% 0.58% kkk
1,374 Rate

10.43% 6.35% 0.56% 0.63% *kk

Buy

Buy

10.40% 6.34% 0.59% 0.61% ok kk Buy

7.72% 6.32% 0.69% 0.69% Kk
1374
9.89% 6.25% 0.64% 0.64% kK
9.67% 6.20% 0.67%
10.98% 6.07% 0.54%

9.84% 5.88% 0.67% 0.67% *kk
147

Buy




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
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Question #7

Since 1970, stocks averaged a A: 3.5%
compound real return of 6.4%

B: 5.3%
Since 1970, gold averaged a

V)

compound real return of 3.6% C: 6.5%

What was the compound real
return of a regularly
rebalanced portfolio of 60%
stocks and 40% gold over the
same timeframe?




CHARTS

Question #7

Since 1970, stocks averaged a A: 3.5%
compound real return of 6.4%

B:5.3% Theory : (6.4*0.6) + (3.6*0.4) = 5.3
Since 1970, gold averaged a

V)
compound real return of 3.6% C: 6.5%

What was the compound real
return of a regularly
rebalanced portfolio of 60%
stocks and 40% gold over the
same timeframe?




Answer #/

The compound real return
since 1970 was 6.5% -- higher
than either asset on its own!

Wedre taught to

weighted average return, but
when you look at the actual
hi story

It does

CI.-I:I\I’i_T.S

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

cal cul ate the

ndt hold up
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Lesson #7 PICNICS

Real-world investing returns
are not easily modeled from
averages

The formulas and basic
Welp, better eat

assumptions that you take for this cold pioza B = 3
before it rains. % .-
granted may not apply % d
?'(A . . j 2
AN

In reality f ks

Married To The Seq.com




CHI\I}_TS
Quiz Recap

Averages lie about the experience of the ride

Cherry-picked timeframes lead to poor decisions

Arithmetic averages overstate how much money you really made
Standard deviation is a terrible measure of investing risk

Not all stocks and bonds are createdequal

Past performance is no guarantee of future returns

Realworld investing returns are not easily modeled from averages

To o Do Po Do o I

| tds no wonder that many peopl
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

q

ultant|{

Re

sleration,

b v kel V—

&0 70 80 90 100 110 120 130 140 130 160

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
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Problem #2

Cherry-picked timeframes lead to
poor decisions

Solution

Model every investing period
simultaneously and show the full
breadth of outcomes

- _

-0 =<

PortfolioCharts.com P
Modify cells in IEEXCH -3%

Years Held

1 5
1970,
1971
1972,
1973,
1974,
1975,

CHI\I}_T:S

DVeriﬁed Estimated

Hover mouse over cells to see individual returns

30 35 40 45

@)
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1977
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1981
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1987
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1991
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2017
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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 itds the practi
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 What drawdowns are you personally
be there when you need it? comfortable with?



Problem #5

Not all stocks and bonds are
created equal

Solution

Offer more asset and country data

t han

youol |

fi

nd

~

C

DOMESTIC STOCKS

UNITED STATES \ ‘ \ ‘

Stocks

LU World ALL

Al val Bind Gro ‘ ‘ ‘ ‘
Lrg

2 MCG MoV Sc8 SC6
Mid s

Smi

United States ‘ ‘
All val Bind Gro
T.DH

s

Lrg
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Smi
-Europe
All Val Bind Gro
Lrg
Mid
Smi

INTERNATIONAL STOCKS
] EUR NAM PAC

USA Treasuries
Long Term
LU Intermediate Term
Short Term
Tbills / Cash
Real Assets
Commodities
Gold
USAREITs
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Problem #6

Pastperformance is ho guarantee
of future returns

Solution

Study the dependability of portfolio
returns rather than simply the Some contractors and portfolios are more dependable

transient numbers than others




Problem #7

Realworld investing returns are
not easily modeled from
averages

Solution

Prioritize measurable historical
results over questionable
academic models




CHAGTS

How Portfolio Charts is different

To o Do Po Do o I

Embraces uncertainty and expresses portfolio returns as a range

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

Speaks interms of compound annual growth rates and measurable accountvalues

Focuseson meaningful risk metrics for everyday people

Offersmor e asset and country dabkea than youdll find
Studies the dependability of portfolio returns rather than simply the transient numbers

Prioritizes measurable historical results over questionable academic models

Honest, accurate, and thorough portfolio
history expressed in terms that matter



CHARTS

SITE OVERVIEW
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PORTFOLIO

CHI\I}_TS

ASSETS CALCULATORS PORTFOLIOS COMMENTARY LIBRARY

Portfolio Charts is a completely free resource for exploring worldwide index investing

strategies using intuitive charts and real world examples that look beyond the raw numbers WWW_ DorthI IOChartS . CO m

Follow /// mnTranslate == /// Contact

New to investing? Start here > How To Manage Your Own Portfolio



http://www.portfoliocharts.com/

CHARTS

ASSETS




CHI\I}_TS
Assets are portfolio ingredients

Assets

The portfolios are simply financial recipes that
combine assets in different ways
\\\\\‘\\\V

ANARW

The calculators are tools for measuring the
consistency of the recipe

Just Iike youo6d never
spoonfulsof fl our, eggs, andgs
important to always focus on the final portfolio

You

Portfolios
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Asset definitions
Large Cap: Top 70% of market capitalization

Mid Cap: 70-85%
Small Cap: 85-100%

To Do o

Value: The cheap half of the market sorted by book-to-market
Growth: The expensive half of the market sorted by book-to-market
Blend: The total market segment with no value or growth filter applied

To Do o

Long Term: 10-30 years
Intermediate Term: 1-10 years
Short Term: 1-3 years

To Do o
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Where the source data comes from

UK Short LCB
The data is a personal collection from a wide " o
variety of free resources on the internet N . o
A e an B T“lﬁ T
R e e e e e ;: §§ﬁ§§~ Eggég §85885E8 :;:“”
In many cases | calculate my own index returns :
based on other source data and modern index
meth0d0|og|es ; CAN Intermediate )
All of these sources and tools are fully I|I|I| ||II Wanbatoae %) HsA%H”lll'ml[ o
documented, and | encourage everyone to check @ @@ @ddd s | — — ——-
them for yourself o
US Long
|| | | | || L | I =
S@Wq Rk 3& Ww S& ‘V*“'b s&p

TOOLS & DATA

Comparison of Portfolio Charts numbers to known professional indices



https://portfoliocharts.com/portfolio/tools-data/
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How to build your own portfolio

DOMESTIC STOCKS

§ uniess othervise noted
atio
star  YTD* -~
Name Categor (Daily)  1¥r 3V 5¥r _10¥rw et | Gross
e L6 Lov Mcs et Lar 26% 1067% 1044%  693% 005% 00
MeG Mo sce 56

3

, Buy them in the
SR e e g e appropriate
o percentage in your
brokerage account

Find one you like, either
1 through the portfolios or

the calculators ' ' '

P iz ﬂ‘:’
- |
o= o2 .

2 Look up an appropriate
index fund for each asset = 4 Rebalance once a year

449

5 Continue ignoring the
markets



https://portfoliocharts.com/portfolio/rick-ferri-core-four/
https://portfoliocharts.com/assets/
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Who | am, how I think, wh er e | get my dat aé

QUESTIONS ?
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CALCULATORS




How Portfolio Charts calculators are unigue

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, bwotldrétliney 6r e zxﬂ\\/ia
\\ b ]/7

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 m" | .'mi.""l““



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

R



How the inputs work

PortfolioCharts.com
Modify cells in [IENXE
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Anything in a black field is modifiable

UNITED STATES

Country setting

GO World ALL
All Val Bind Gro

Lrg
Sml
I United States

All Val Bind Gro

Lrg
Smi
-Europe

All Val Gro

Lrg
Sml

World / ex-US toggle

Asset allocation percentages

USA Treasuries
Long Term

LU Intermediate Term
Short Term
Thills / Cash

Real Assets
Commodities
Gold
USAREITs

il



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

Wh at i tds wuseful for

Putting individual annual returns in proper historical
context

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

Heat Map

What it does:

Shows the real CAGR forveryinvesting 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

Wh at i tds wuseful for

Seeing the big picture independent of any one cherry-
picked timeframe

AB0 < maO~,n

PortfolioCharts.com
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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

Wh at i tds wuseful for

Noting the ups and downs of long -term averages, and
selecting a portfolio appropriate for a certain investing
timeframe

PortfolioCharts.com

Modify cells in jis]W.{e4

Year Timeframe

12%

10%

8% -+

6% ————
4% =
2% 1
0%
0

Rolling Real CAGR

aaaaaaaaa

mmmmmmmmmmmmmmm

Start Year

© 2018 PortfolioCharts.com
20180507

[ Verified Estimated

Cl.-lzl\lli_T:s

UNITED STATES

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

Long Term Returns

What it does:
Shows the full range of real CAGRs of a portfolio for any

PortfolioCharts.com

Modify cells in jis]W.{e4
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investing timeframe
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Wh at i tds wuseful

Understanding the full range of average outcomes, and 10%

keeping your eye on the long-term goal o
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https://portfoliocharts.com/portfolio/long-term-returns/
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Portfolio Growth

What it does:

. . PortfolioCharts.com .
Plots the full range of historical outcomes for a real-world oty cets T I e ceomation ithcrawol UNITED STATES
portfolio much like a weather map tracking it e
otential storm paths
p p $4,500,000 ;‘:
$4,000,000 / Slrjlnited States
Accounts for both contributions and withdrawals P / I? -
$3,000,000 A \ 1&\ /] ::|
& o ‘ ’K { 4 -Europe
2 N A \ Al val Bind Gro
% $2,500,000 /‘ /9& ‘/5 ;::
What itds useful for § memem ’;:4 A
Studying portfolio growth in terms of uncertainty rather 300000 1 e Ao
. . . o 15 et USA Treasuries
than single-average precision $1.000,000 1 D Long Term
sono — SO | [
=N Toills / Cash
A A
Years Invested Gold
USAREITs
© 2018 PortfolioCharts.com [ verified Estimated
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https://portfoliocharts.com/portfolio/portfolio-growth/

CHARTS
Target Accuracy

What it does: PortfolioCharts.com
Overlays Portfolio Growth charts to study the relative Moty cote i

uncertainties of two different asset allocations ) SRk
.’\’orld ALL erd ALL
All Val Bind Gro All Val Bind Gro
. . . . Lrg Lrg
Finds the baseline return for a given portfolio - -
(reasonably conservative longterm return independent S el K
- = I
of asset valuations) 3 ;.:;-
{ S"E“UIDDE
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- =
Mid
. ~ = 3 Sml .
What iitds useful for Paciic
Choosing an investing plan with the necessary growth S 125 45 s 7 s s dommousies vk e s
ags . . ears Investe ong Term ong Term
and dependability for your important life goals Yoars Invested P23 riermediate Term emedst Tem
A B Real CAGR Range Tbills / Cash
Topi1s% 38% - 7.9%
Middle 70% Commaodities

Gold
USAREITs

31% - 9.2%
Middle 70% @ 15 yrs

Bottom 15%

© 2018 PortfolioCharts.com
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https://portfoliocharts.com/portfolio/target-accuracy/
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Drawdowns

What it does:

PortfolioCharts.com

Shows every inflation-adjusted compound drawdown Moy cets in VTN UNITED STATES
. . . Stocks
from any portfolio high point along the way oorest [ ovoest [T e T
Lrg
Mid
Points out the deepest and longest drawdowns as well as il fiemacis
. . . 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 All val Bind Gro
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Mid
for both) 0%
20% -Europe
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Lrg
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% 40% Smi
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- - . . 'g 60% USA Treasuries
Identifying your true risk tolerance, and comparing the - ., e
. . . % ntermediate Term
downsides of different portfolios ) ShotTem
Real Assets
90% Commaodities
Gold
00% USAREITs
© 2018 PortfolioCharts.com .Verlﬁed Estimated
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https://portfoliocharts.com/portfolio/drawdowns/
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Withdrawal Rates

What it does: ) »
1 . PortfolioCharts.com T erifie
Shows the safe and perpetual withdrawal rates (since e lEE e, —

every starting year since 1970 Estimated

1970) for any asset allocation and retirement length « [

\ All Val Bind Gro

Lrg

Mid

Smi
United States

All Val Bind Gro

Lrg

Mid

Smi

UNITED STATES

9% -

A Safe Withdrawal Rate (SWR): did not run out of
money -

A Perpetual Withdrawal Rate (PWR): Preserved the N
initial inflation -adjusted principal

5% -

M curope
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Val  Bind  Gro

Withdrawal Rate

4% - =
Mid

3% - Smi
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USA Treasuries
Long Term

What i tés wuseful for .,
0% — | B e e R ——— P —p—. T | ntermediate Term
Setting appropriate withdrawal rate expectations for your e = = 2 = & " Ao

Retirement Length (Years) Toills / Cash

personal portfolio and life situation

Commodities
Safe WR Projected Perpetual WR Projected Gold

Did not run out of money in worst case Sustained initial principal in worst case USAREITs

1% -

© 2018 PortfolioCharts.com
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L IR KXY Starting Portfolio Value
Withdrawal Method
Withdrawal Rate Stocks.

[l World ALL

UNITED STATES

Retirement Spending e

Modify cells in i W.Xa

Al Val Bhd Gro

Spending Level s
What it does: | - -
Models the permitted retirement spending and portfolio = C
account balances using a variety of different withdrawal il
methodologies -
Constant $

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29

Constant % B Retirement Year
Verified Estimated Mlnlmum Required Spending
Baseline %
Range of Account Balances

Variable Percentage Withdrawal (VPW) 523500000

$2,000,000 -
Withdrawal Definition
$1,500,000 | Baseline %

Wh at i tds wuseful for: 000000

Selecting a withdrawal method appropriate for your ssanco
personal goals

Spending is adjusted up as a
percentage of portfolio value but
never down from the new
inflation-adjusted baseline

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 All numbers are inflation-adjusted

Retirement Year
R - © 2018 PortfolioCharts com
5500.000 Minimum Tolerated Balance 20180507


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

Financial Independence

What it does:

Displaysthe 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

Wh at i tds wuseful for

Creating a comprehensive plan to escape the rat race on
your own terms

PortfolioCharts.com Savings Rate Per Year I3
Modify cells in jis]W.{w.9 Years of Expenses Already Saved 0

Sponding Reduction @ Reti 0%
100%
90%

80% |
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https://portfoliocharts.com/portfolio/financial-independence/
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Start Date Sensitivity

What it does:

Lrg
Mid
Sml

. . . PortfolioCharts.com
Looks forward and backward from any point in time and Moy cets in VTN Wveiies  [Pestmated UNITED STATES
compares portfolio returns to investor expectations | P o
Fell Short ofE xpectations Exceeded Expectations ====Prev10Ys =——=Next10Yrs Al val Bnd Gro
20% Lrg
Mid
Sml
15% United States
. ~ All Val Bind Gro
What i tds useful for: o e
. . . . S | mi
Identifying dependable portfolios that are less sensitive s . [ Tt
. . g2 9 al s ro
to sampling bias F "

-5%
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R 40 HngTermt T
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& o 9
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~ | Biggest o Worst - Start Date Gold
Improvement 5.5% Shortfall 17.5% Sensitivity* USAREITs
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https://portfoliocharts.com/portfolio/start-date-sensitivity/

CHARTS
P O rtfo | i O F i n d e r PortfolioCharts.com

Select up to 10 asset options
Modify cells in [IEXSN C-Consider R - Require UNITED STATES
Stocks
All Possible Portfolios Qualifying Portfolios  [JJli Top-10 Risk Adjusted [l \voria o

What it does: -
Calculates the baseline return and ulcer index for every iy -
possible equally-weighted combination of up to 5 assets, o s

. . . . . . 5% 1 Al Vsl Bind  Gro
and identifies portfolios with the best risk -adjusted “,

returns ] -

2%

‘\.“,

Baseline Return

3l = mercing

1%

0% 1 - [l L ong Term
0 5 10 15 20 25

Allows you to filter results by required assets, minimum —— | Pty
returns, and maximum pain

Retum Floor & Pain Ceiling > [P . [ o modities
RA T Baseline | Ulcer (S s+ ReiTs
19 D R 54% 28
19 D R 5.4% 29
What itds useful for: w T o | 2o
. . . 5 D 2 ¥ Baseline Return : Conservative long-
Exploring portfolio ideas that may not even be on your E e R P L E

17 D 41% 24

radar, and thinking in terms of broad diversification . 35 | 25 | et oot
rather than percentage tuning v I 0w 576 | 36 | focare s watores dtows

(15th-percentie 15-year real CAGR)

(higher numbers are more painful)

16 D D . 50% | 32
15 . . - s || e Risk Adjusted Score =BR /Ul
15 D 45% | 29

Al portfolios equally weight each asset © 2018 PortfolioCharts.com
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CHARTS
Need a better explanation? PORTFOLIO
CHARTS

ASSETS CALCULATORS PORTFOLIOS COMMENTARY LIBRARY

WITHDRAWAL RATES

For much more info on the theory behind each o ,
calculator, be sure to click the links on each =>
calculator page PotioloChars.com




How the calculators work

QUESTIONS ?
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BREAK
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Popular asset recipes designed by master financial chefs

PORTFOLIOS
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How the portfolios work

United States N AUS CAN GER UK <Selectacountry

TTWELVE ALL SEASONS CLASSIC 60-40
PORTFOLIO PORTFOLIO

COFFEEHOUSE COWARD’S DESERT PORTFOLIO
PORTFOLIO PORTFOLIO

Portfolios are investing recipes

GOLDEN BUTTERFLY IDEAL INDEX IVY PORTFOLIO
PORTFOLIO



https://portfoliocharts.com/portfolios/

CHAGTS

00090

THE CLASSICS

Simple asset allocations of incremental asset types
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TOTAL STOCK
MARKET

100% Total US Stock Market
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CLASSIC 60 -40

60% Total Domestic Market
40% Intermediate Term Bonds




ci-ll\lj_T's

THREE-FUND
PORTFOLIO
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40% Total Domestic Market
20% World (ExUS)
40% Intermediate Term Bonds

By Bogleheads.org (read Taylor Larimore)
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RICK FERRI
CORE FOUR

48% Total Domestic Market
24% World (ExUS)

20% Intermediate Term Bonds
8% REITs

By RickFerri




100% Stocks 75% Stocks CHI\B-TS

Key C O n Ce ptS Years To Permanently Recover Years To Permanently Recover
0 1 2 3 4 s 6 7 8 9 10 11 12 13 14 15 0 1 2 3 4 s 6 7 8 9 10 11 12 13 14 15
0% r T ) T 7 T 1 0% 1 ; - A4 T AV
10% i / ‘ s - 1 —4 7Y 10% i y ; o :
AT y
20% ; ; 20% | XNy ;
A B KR \as
R % 40% } % 40% } v
Simple & low cost £ o £ o]
-§ 60% ‘ -§ 60% ‘
. . . . & 70% ‘ g 70% ‘
Can easily build a portfolio in } }
stages over time | =
100% 100%

Based on the idea of offensive 50% Stocks 25% Stocks

and defensive assets that you

dial in according to risk BLESLMAAN L SES SN &
tolerance

Drawdown Percentage
a
)
B3

Drawdown Percentage
n
]

g




FACTOR PORTFOLIOS

Tilting small and value to increase expected returns
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NO-BRAINER
PORTFOLIO
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25% Large Cap Blend
25% Small Cap Blend

25% World (ExUS)
25% Short Term Bonds

By William Bernstein




IDEAL INDEX
PORTFOLIO

6.25% Large CapBlend
9.25% Large CapValue
9.25% Small CapValue
6.25% Small CapGrowth
31% World (ExUS)
30% Short Term Bonds
8% REITs

By Frank Armstrong




By Bill Schultheis

COFFEEHOUSE
PORTFOLIO

& ) AN
& f h
' ol e
46
e -
f y
i Yy Ve

10% Large CapBlend

10% Large CapValue

10% Small CapBlend

10% Small CapValue

10% World (ExUS)

40% Intermediate Term Bonds
10% REITs
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COWARDO S
PORTFOLIO

15% Large CapBlend
10% Large CapValue
5% SmallCapBlend
10% Small CapValue
5% Emerging Markets
5% Europe

5% Pacific

40% Short TermBonds
5% REITs

By William Bernstein
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MERRIMAN
ULTIMATE

6% Large Cap Blend 6% Emerging Market
6% Large CapVa|ue 6% World Value (EXUS)

6% Small CapBlend 6% World Small (ExUS)

6% World SCV (exUS)
6% Small CapValue 28% Int. TermBonds *

6% World (ExUS) 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
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Heat Map /// Ideal Index Portfolio USA Heat Map /// Coffeehouse Portfolio USA
This i i ince 1970 e ney L heid This i i ince 1970 e ney L heid

Years Held Years Held
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CHAGTS

Look beyond the asset count
RICK FERRI to the structure

CORE FOUR

(not factor-based)

How different are they really?

B
=

Find something that works for you, anodo
sweat the small stuff




CHAGTS

RISK PARITY (VOLATILITY)

Balancing the effects of high and low volatility assets
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ALL SEASONS
PORTFOLIO

-

30% Total Domestic Market
40% Long Term Bonds
15% Int. TermBonds

7.5% Commodities

7.5% Gold

By Tony Robbins / RayDalio




ci-u\lj_Té

DESERT
PORTFOLIO

.
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30% Total Domestic Market
60% Intermediate Term Bonds
10% Gold

B Yy oD etgﬁro&oﬁicirﬁlesft{h'ng.com
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LARRY
PORTFOLIO

D200

15% Small CapValue

7.5% World SCV (exUS)

7.5% EmergingMarket *

70% Intermediate Term Bonds

(*) Swedroe specifically recommends emerging market value

By LarrySwedroe




Key Concepts

Diversifying away from a
single source of returns by
balancing the effects of
different types of assets

Emphasis on volatility and
correlations

Real CAGR

Some risk parity
proponents advocate for
leverage, but | would
strongly advise against it
for individual investors

RS SRR SRR AR R

i

£\
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Long Term Returns /// Larry Portfolio
This shows the range of real CAGRs over time starting in any year since 1970

)

Real CAGR

5262728 29303132 333435 3637 3830 40

©2018 PortfolioCharts.com

Real CAGR
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Long Term Returns /// Three-Fund Portfolio USA

This shows the range of real CAGRS over time starting in any year since 1970

Real CAGR since 1970 m

73

A=S"E7 8 9 1011121314151617 1819202122 2324 252627 28 20 3031 32 3334 35 36 37 38 39 40

-40%

©2018 PortfolioCharts.com

Half the stocks, but similar returns with less short-term volatility
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RISK PARITY (ECONOI\/IIC)

Broad div set categor nditions
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PERMANENT
PORTFOLIO

an
O " S

‘o

25% Total Domestic Market
25% Long TermBonds
25% Thills/ Cash

25% Gold

By Harry Browne
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GOLDEN
BUTTERFLY

OO0

20% Total Domestic Market
20% Small CapValue

20% Long TermBonds
20% Short TermBonds
20% Gold

o

By Tyler (yesd that Tyler)
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/TWELVE
PORTFOLIO

A

- -

BIL LT
LT

8.3% Large CapBlend
8.3% Mid CapBlend

¢ lsrael el g ot 8.3% SmallCapBlend

*) Israelsenspecifically recommends equal parts

Domestic Bonds, International Bonds, andTIPS 8.3% World ,(E*US)
8.3% Emerging Market

(**) He specifically recommends 8.3% commodities and 25% Intermediate Term Bonds*
8.3% natural resources 8.3% Thills/ Cash

16.6% Commodities**
8.3% REITs

By Craiglsraelsen




CHARTS
Key Concepts

Focus oneconomic
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.



