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Investment Portfolio Illustrations
To represent market returns, we selected a theoretical 
investment portfolio. The red bars printed on the back of 
the board represent a histogram of the distribution of 1,000 
monthly returns of a theoretical investment portfolio. The 
red bar illustrates a 100% stock portfolio (aggressive), which 
we assume to have a monthly average return of 1.0% and a 
standard deviation of 4.5%, with a sample size of 1,000 months. 
With four standard deviations, this results in a range of returns 
from about -17% to 19% [1-(4x4.5)= -17, 1+(4x4.5) = 19].  This 
means with 15 bins, the return range per bin is 2.4%, with the 
mean of 1.0% right in the center

COMPARISON TO THE STOCK MARKET

100% Stocks
= 1.0%
= 4.5%
= 1,000 months

Theoretical 
Investment Portfolio

1%

5.5% 10.0% 14.5% 19.0%-17.0% -12.5% -8.0% -3.5% 341 136 21 1341136211 1.0%

μμ-4σ μ+4σμ+2σ μ+3σμ+1σμ-2σμ-3σ μ-1σ

Return on Investment

20918312261225 183 122 61 22 5
2.2% 4.6% 9.4% 11.8% 14.2%  >19%< -17% -12.2% -9.8% -7.4% -5.0% -2.6% -0.2% 7.0%-14.6% 16.6%

1 11 1

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
0.0% 0.1% 0.5% 2.2% 6.1% 12.2% 18.3% 20.9% 18.3% 12.2% 6.1% 2.2% 0.5% 0.1% 0.0%

13.59% 2.14%34.13%13.59%2.14% 34.13%0.13% 0.13%



SIMPLE GALTON BOARD25

My name is Mark T. Hebner, and I am the CEO 
and founder of Index Fund Advisors, Inc. (IFA.
com). My firm is in the wealth management 
and tax preparation business.  I am also the 
creator of several modern Galton boards. 

The most common way to describe the risk and 
return of an investment is to estimate its average 

return and standard deviation of return from a large sample of 
historical returns, something like 1,000 months of index data. If 
you want Excel to draw a bell curve, you only need the average 
and the standard deviation. They define the bell curve. As it 
turns out, Harry Markowitz’s Nobel Prize winning scatter plot of 
average return versus standard deviation was just a comparison 
of bell curves. So imagine my excitement when I found a physical 
device that generates a bell curve. I realized it is a powerful 
demonstration of how markets work and the probability of a 
range of different outcomes. It also occurred to me that the 
Galton board simulates monthly investment returns and allows 
people to see the constant expected returns, the randomness of 
returns over a period of thirty days, and the resulting bell curve of 
the realized returns over very long periods. Put simply, this device 
helps investors understand critical investing ideas.

My fascination with the Galton board was ignited back in 2005 
when I saw an Eames Office film about the 1964 World’s Fair. 
Charles Eames built an outdoor fourteen-and-a-half-foot-tall 
Galton board for the IBM exhibit, modeled after a previous 
design he had built for Mathematica: A World of Numbers... and 
Beyond. Mathematica was the first fully immersive and large-scale 

Mark T. Hebner

MY FASCINATION WITH THE GALTON BOARD
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exhibition produced by the Eames Office and sponsored by IBM. 
It was designed for the 1961 opening of a new science wing at the 
California Museum of Science and Industry in Los Angeles. 

My first Galton board, picture here, 
was designed and built by the Oregon 
Museum of Science and Industry. 
The photograph depicts an eight-
foot-tall by four-foot-wide museum-
quality probability demonstrator that 
I commissioned in 2009 to educate 
investors about the range, probability, 
and shape of outcomes that result 
from a series of random events. This 
Galton board sits in the lobby of Index 
Fund Advisors’ office and helps to 
portray order in the midst of chaos 
that is the random walk of Wall Street. 
The red bars behind the beads represent 
a large sample of monthly returns of a theoretical investment 
portfolio and allow the comparison of the beads to the stock 
market. In the stock market, random events are the news stories 
about a company or about capitalism in general and the prices 
of securities that reflect this information. The random flow of the 

beads, starting from a central point, simulates 
a series of fair prices, ultimately forming a 
normal distribution of monthly returns in the 
shape of a bell curve. 

With the help of Philip Poissant, Jerry Xu, Art 
Forster, Jackson Lin, Mike Auchterlonie, the 
Brunson family, and others, I created my first 

The Random Walker®

8-Foot Galton Board in IFA’s Lobby
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seven-and-a-half-inch-tall desktop-sized Galton board in 2015, 
called The Random Walker® (US patent #D784,449). This compact 
version of the Galton Board is not only a helpful educational tool for 
understanding statistical concepts and stock market randomness, 
but also a delightful desktop device to play with.  With an innovative 
flip-n-reset design, one can easily experience the order in chaos 
with just a tip of their finger.  About 60,000 of these boards sit on 
desks all over the world.  

In 2024, we created a new edition 
of the Galton Board that is larger 
in size, which  allows for better 
demonstrations to other people. 
We made it 12” x 8.5” and named 
it Galton Board: Probability 
Demonstrator (US patent 
#12,268,971 B1). This model also 
added two stock market clip-
ons and a 19 page detailed and 
educational user guide. 

This version of the desk-top sized board incorporates many new 
improvements in design from the previous iteration.  It more 
precisely captures the concepts of the binomial distribution and 
Pascal’s triangle, along with the many embedded mathematical 
concepts. By adding the Clip-ons of monthly return data, one 
can see the incorporation of elements of the stock market, 
including the Hebner model, and how well they match to the 
bell curve of the beads.

This new Simple Galton Board allows for an economical and 
compact design, that can even fit in your shirt pocket.

Galton Board: Probability Demonstrator
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To further promote the understanding of the principles embedded 
in the Galton Board and Pascal’s triangle, I commissioned and 
created an app version of the Galton Board in 2023. This app 
version uses the gyrometer that allows you to turn the phone or 
iPad and hear and see the beads flow as if they were physical 
beads rolling around in your device. By tapping the settings icon, 
you can also overlay twenty index portfolio histograms and see 
the change in the returns scale of the bins as the risk changes. 
To get the app for iPhone and iPad, visit the Apple App Store, and 
search  “Index Fund Advisors”.  Then look for the Galton Board 
icon in the App to access the interactive board.  You may also visit 
the Mac App Store on your Mac laptop or desktop and search 
Galton Board app. Finally, visit the Google Play Store for android 
devices and search “Index Fund Advisors”. 

Get the App 

Galton Board: App version
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Replacing Speculation With An Education

Index Fund Advisors, Inc. (IFA) is a fee-only advisory and wealth 
management firm that provides globally-diversified and tax-aware 
investment strategies aligned to client reeds and fiduciary principles. 

IFA is a registered investment adviser that provides investment 
advice to individuals, retirement plans, trusts, corporations, non-
profits, and public and private institutions. IFA was founded in 
1999, and celebrated its 25th anniversary in 2024. IFA provides 
investment advice to clients across the United States. 

The value of IFA extends beyond investment advice. As a holistic 
financial partner,  IFA provides investment advice alongside 
wealth management and financial planning to assist clients in 
managing their financial journeys.  Our Wealth Advisors take a 
personalized approach to matching people with portfolios, while 
offering a full-range of wealth management services and financial 
planning for a thoughtful and comprehensive client experience.

IFA seeks to avoid the unnecessary cost-generating activities 
often associated stock, time, manager, and style picking. Instead, 
IFA employs a disciplined, quantitative approach designed to 
optimize diversification while remaining cost-efficient.

IFA incorporates research and indexes based on the work 
of Eugene Fama and Kenneth French, leveraging decades of 

About Index Fund Advisors
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historical risk and return data, third-generation index fund 
designs, and refined passive trading techniques developed by 
Dimensional Fund Advisors.

IFA offers investment management and portfolio strategies 
tailored to client circumstances and goals, alongside tax 
planning and accounting, online financial planning and referral 
services for a thoughtful and personalized client experience. 
An experienced IFA Wealth Advisor 
provides personalized advice designed 
to support  clients in pursuing their 
long-term financial goals.

Mark T. Hebner is the founder and 
CEO of Index Fund Advisors, Inc., (IFA), 
author of the highly regarded book 
Index Funds: The 12-Step Recovery 
Program for Active Investors, focused 
on investor education.

Index Fund Advisors, Inc.
19200 Von Karman Ave. 
Suite 150 
Irvine, CA 92612 
888-643-3133
ifa.com   |  info@ifa.com

To learn more about how IFA can support 
your financial goals, visit ifa.com or give 
us a call.

www.ifa.com
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Visit ifa.com/galtonboard for additional information, 
videos, articles, photos, social media, and more.

INSTRUCTIONS FOR THE GALTON BOARD

1.	 Flip the Galton Board over until all the beads fall into the 
reservoir. 
 

2.	 Turn the board over and place it on a level surface until all the 
beads land in the bins.  
 

3.	 Look for the larger golden bead and observe the distribution 
of all beads. 

Flip

©2025 Index Fund Advisors, Inc  •  ifa.com  •  19200 Von Karman Ave  Suite 150  
Irvine, CA 92612  •  USA 888-643-3133  •  #IFA-SGB12025  •  Made in China  •  
Created by Mark T. Hebner  •  All Rights Reserved
Galton Board covered by one or more patents, including US Patent No. 12,268,971 B1 
and US Des. Patent No. D784,449


