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ά9ǾŜǊȅƻƴŜ ǎŀȅǎ ǘƘŀǘ ƴƻ ƳŀǎǘŜǊǎ ƻŦ ǘƘŜ ŀǊǘǎ ǿƛƭƭ ŀǇǇŜŀǊ ŀǎ ǘƘŜ ǿƻǊƭŘ 

comes to an end. This is something that I cannot claim to understand. 

Plants such as peonies, azaleas and camellias will be able to produce 

beautiful flowers, end of the world or not. If men would give some 

thought to this fact, they would understand. And if people took notice 

of the masters of even these times, they would be able to say that 

there are masters in the various arts. But people become imbued with 

the idea that the world has come to an end and no longer put forth 

ŀƴȅ ŜŦŦƻǊǘΦ ¢Ƙƛǎ ƛǎ ŀ ǎƘŀƳŜΦ ¢ƘŜǊŜ ƛǎ ƴƻ Ŧŀǳƭǘ ƛƴ ǘƘŜ ǘƛƳŜǎΦέ 

 ς Hagakure, 1716 A.D. 
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1. Introduction  
Investing in individual companies is challenging because it requires insight about the future of the 

ŎƻƳǇŀƴȅΩǎ ǇǊƻŘǳŎǘǎΣ ƳŀƴŀƎŜƳŜƴǘΣ ŎƻƳǇŜǘƛǘƻǊǎΣ ŦƛƴŀƴŎŜǎΣ ŜǘŎΦ {ƻƳŜ ƛƴŘǳǎǘǊƛŜǎ ŎƘŀƴƎŜ ǎƻ ǊŀǇƛŘƭȅ ŀƴŘ 

dramatically that they are impossible to predict even for insiders. You can protect yourself against such 

risks by diversifying your investment in many different companies and industries. 

The easiest and cheapest way of diversifying your investment is to invest in an index fund. The S&P 500 

allows you to invest in 500 of the largest companies in USA that operate in a wide variety of industries 

including energy and utility, financial services, health care, information technology, heavy industry, 

manufacturers of consumer products, etc. Rather than having to assess the future of individual companies 

you now only have to assess the general future of companies in USA. 

Between 1962 and 2013 the S&P 500 returned almost 9.7% per year to its investors. Adjusting for inflation 

the return was 5.4% per year, which means the purchasing power of an investment in the S&P 500 doubled 

every 13 years. However, the S&P 500 is very volatile and lost half its value in one year and gained more 

than 70% in another year. To protect yourself you should therefore combine an investment in the volatile 

S&P 500 with a guaranteed return from US government bonds. 

This book explains all the important aspects of investing in the S&P 500, including analysis of its historical 

returns, and how to allocate your portfolio between the S&P 500 and US government bonds so as to limit 

the future losses to a level you can tolerate. 

You should make an effort to read the entire book. The book is fairly short and the knowledge you obtain 

will make it well worth your time and effort. Although I have put much effort into writing the book so it can 

be understood by people with diverse educational backgrounds, some of the topics are complicated and I 

may not have explained them well enough. If you get confused and do not know what strategy might be 

right for you, then follow the simple strategy of adding to your investment in the S&P 500 on a monthly 

basis, while making sure you have sufficient emergency funds invested in US government bonds. You 

cannot know in advance whether the S&P 500 is currently cheap or expensive, but when you add to your 

investment every month and hold the investment for many years, you should get a good return on average. 

You should start investing at a young age to take full advantage of the so-called compounding effect. For 

example, if you are currently 20 years old and you can only afford to invest $100 each month, and if the 

S&P 500 returns 9.7% per year as it did in the previous 50 years, then the $100 would be worth $252 when 

you are 30 years old, it would be worth $637 when you are 40 years old and $1,608 when you are 50 years 

old. If you leave it invested until you are 60 years old then it would be worth $4,058. Note how the value 

grows much more in the later years. This is because the value of the investment doubles every 8 years if the 

annual return is 9.7%. This is the compounding effect that you should take advantage of by investing over 

many decades. Although inflation will also decrease the purchasing power of each dollar, the money you 

invest in the S&P 500 today will likely be able to purchase 8 times as many goods 40 years from now. 

1.1. Warren Buffett  
One of the wealthiest people in the world is Warren Buffett who has accumulated his wealth through 

investing. Buffett believes laymen should invest in a broadly diversified stock-market index such as the 

S&P 500 and his own heirs should do the same, as he explains [1]: 
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άLƴ ŀƎƎǊŜƎŀǘŜΣ !ƳŜǊƛŎŀƴ ōǳǎƛƴŜǎǎ Ƙŀǎ ŘƻƴŜ ǿƻƴŘŜǊŦǳƭƭȅ ƻǾŜǊ ǘƛƳŜ ŀƴŘ ǿƛƭƭ ŎƻƴǘƛƴǳŜ ǘƻ do so 

(though, most assuredly, in unpredictable fits and starts). In the 20th Century, the Dow Jones 

Industrials index advanced from 66 to 11,497, paying a rising stream of dividends to boot. The 21st 

Century will witness further gains, almost certain to be substantial. The goal of the non-professional 

should not be to pick winners ς ƴŜƛǘƘŜǊ ƘŜ ƴƻǊ Ƙƛǎ άƘŜƭǇŜǊǎέ Ŏŀƴ Řƻ ǘƘŀǘ ς but should rather be to 

own a cross-section of businesses that in aggregate are bound to do well. A low-cost S&P 500 index 

fund will achieve this goal. 

(...) The main danger is that the timid or beginning investor will enter the market at a time of 

extreme exuberance and then become disillusioned when paper losses occur. (...) The antidote to 

that kind of mistiming is for an investor to accumulate shares over a long period and never to sell 

ǿƘŜƴ ǘƘŜ ƴŜǿǎ ƛǎ ōŀŘ ŀƴŘ ǎǘƻŎƪǎ ŀǊŜ ǿŜƭƭ ƻŦŦ ǘƘŜƛǊ ƘƛƎƘǎΦ CƻƭƭƻǿƛƴƎ ǘƘƻǎŜ ǊǳƭŜǎΣ ǘƘŜ άƪƴƻǿ-ƴƻǘƘƛƴƎέ 

investor who both diversifies and keeps his costs minimal is virtually certain to get satisfactory 

results. 

όΦΦΦύ ²Ƙŀǘ L ŀŘǾƛǎŜ ƘŜǊŜ ƛǎ ŜǎǎŜƴǘƛŀƭƭȅ ƛŘŜƴǘƛŎŀƭ ǘƻ ŎŜǊǘŀƛƴ ƛƴǎǘǊǳŎǘƛƻƴǎ LΩǾŜ ƭŀƛŘ ƻǳǘ ƛƴ Ƴȅ ǿƛƭƭΦ hƴŜ 

ōŜǉǳŜǎǘ ǇǊƻǾƛŘŜǎ ǘƘŀǘ ŎŀǎƘ ǿƛƭƭ ōŜ ŘŜƭƛǾŜǊŜŘ ǘƻ ŀ ǘǊǳǎǘŜŜ ŦƻǊ Ƴȅ ǿƛŦŜΩǎ ōŜƴŜŦƛǘΦ όΦΦΦύ aȅ ŀŘǾƛŎŜ ǘƻ ǘƘŜ 

trustee could not be more simple: Put 10% of the cash in short-term government bonds and 90% in 

a very low-Ŏƻǎǘ {ϧt рлл ƛƴŘŜȄ ŦǳƴŘΦ όΦΦΦύ L ōŜƭƛŜǾŜ ǘƘŜ ǘǊǳǎǘΩǎ ƭƻƴƎ-term results from this policy will be 

superior to those attained by most investors ς whether pension funds, institutions or individuals ς 

who employ high-ŦŜŜ ƳŀƴŀƎŜǊǎΦέ 

Note that BuffettΩǎ suggested portfolio allocation for his wife consists of 90% S&P 500 and 10% short-term 

government bonds but this may not be appropriate for everyone, as we will see later in this book. 

1.2. Ben Graham 
²ŀǊǊŜƴ .ǳŦŦŜǘǘΩǎ ǘŜŀŎƘŜǊ ǿŀǎ .Ŝƴ DǊŀƘŀƳ ǿƘƻ ƛǎ ƪƴƻǿƴ ŀǎ ǘƘŜ ŦƻǳƴŘŜǊ ƻŦ ǎƻ-ŎŀƭƭŜŘ άǾŀƭǳŜ ƛƴǾŜǎǘƛƴƎέΦ !ŦǘŜǊ 

decades of investing, Graham also spoke in favour of investing in a broadly diversified index [2]: 

άόΦΦΦύ L ƘŀǾŜ ŀ ŦŜŜƭƛƴƎ ǘƘŀǘ ǘƘŜ ǿŀȅ ƛƴ ǿƘƛŎƘ ƛƴǎǘƛǘǳǘƛƻƴŀƭ ŦǳƴŘǎ ǎƘƻǳƭŘ ōŜ ƳŀƴŀƎŜŘΣ ŀǘ ƭŜŀǎǘ ŀ ƴǳƳōŜǊ 

of them, would be to start with the index concept ς the equivalent of index results, say 100 or 150 

stocks out of the Standard & Poor's 500. Then turn over to managers the privilege of making a 

variation, provided they would accept personal responsibility for the success of the variation that 

they introduced. (...) I think any experience of the last 20 years, let's say, would indicate that one 

could have done as well with Standard & Poor's than with a great deal of work, intelligence, and 

ǘŀƭƪΦέ 

This was from an interview in 1976, around the same time a financial company named Vanguard was 

founded for providing index-based investing to the general public. It seems plausible that Graham would 

have suggested both institutions and laymen should invest in a broadly diversified index if it had been 

widely available at the time. But without a fund such as Vanguard, the trading commissions would have 

been excessive for the individual small investor to invest in all or part of the S&P 500 index. 
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Around the same time, Graham gave his opinion on allocation between stocks and bonds [3]: 

άόΦΦΦύ ǘƘŜ ƛƴǾŜǎǘƻǊ ǎƘƻǳƭŘ ŀƭǿŀȅǎ ƘŀǾŜ ŀ ƳƛƴƛƳǳƳ ǇŜǊŎŜƴǘŀƎŜ ƻŦ Ƙƛǎ ǘƻǘŀƭ ǇƻǊǘŦƻƭƛƻ ƛƴ ŎƻƳƳƻƴ ǎǘƻŎƪǎ 

and a minimum percentage in bond equivalents. I recommend at least 25% of the total at all times 

in each category. A good case can be made for a consistent 50-50 division here, with adjustments 

for changes in the market level. This means the investor would switch some of his stocks into bonds 

on significant rises of the [stock] market level, and vice-versa when the [stock] market declines. I 

would suggest, in general, an average seven- or eight-ȅŜŀǊ ƳŀǘǳǊƛǘȅ ŦƻǊ Ƙƛǎ ōƻƴŘ ƘƻƭŘƛƴƎǎΦέ 

bƻǘŜ Ƙƻǿ DǊŀƘŀƳΩǎ ŀƭƭƻŎŀǘƛƻƴ ōŜǘǿŜŜƴ ǎǘƻŎƪǎ ŀƴŘ ōƻƴŘǎ ŘƛŦŦŜǊǎ ŦǊƻƳ .ǳŦŦŜǘǘΩǎ ŀōƻǾŜΦ 

1.3. Ed Thorp  
Edward Thorp was a professor of mathematics who discovered ways of improving the chances of winning in 

some gambling games e.g. by counting cards in Blackjack [4]. Thorp also discovered ways of beating the 

stock-market [5] and used the techniques for decades to get very wealthy. In a recent interview [6] Thorp 

recommends people without special knowledge should invest in a broadly diversified stock-market index: 

 ά.ŀǎƛŎŀƭƭȅΣ ǇŜƻǇƭŜ ǎƘƻǳƭŘ ōŜ ǇǳǘǘƛƴƎ ƳƻƴŜȅ ƛƴǘƻ ƛƴŘŜȄ ŦǳƴŘǎ ǿƘŜƴ ǘƘŜȅ Ŏŀƴϥǘ ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŀǘ ŀƴ 

investment with similar characteristics is better. 

(...) Warren Buffett has knowledge about the fundamentals of a lot of companies, among many 

other things. So in that area, the markets are inefficient from his point of view, but there are a 

hundred million people out there who don't have that knowledge, and they should behave as if the 

markets are efficient because, from their point of view, they don't have any ŜŘƎŜ ŀǘ ŀƭƭΦέ 

The term ΨŜŦŦƛŎƛŜƴǘ ǎǘƻŎƪ-ƳŀǊƪŜǘΩ refers to an academic theory that it is impossible to beat the stock-

market. Although both Thorp and Warren Buffett have outperformed the stock-market for many decades, 

they have unique skills that laymen do not, so Thorp recommends laymen invest in a stock-market index. 

In the same interview, Thorp also discusses portfolio allocation between different types of investments: 

 άόΦΦΦύ ǘƘŜ ōƻŀǊŘ ώƻŦ ŀ ǳƴƛǾŜǊǎƛǘȅ ŜƴŘƻǿƳŜƴǘϐ ǘƘŀǘ L ǎƛǘ ƻƴ Ƙŀǎ ƛƴǾŜǎǘƳŜƴǘ ƎǳƛŘŜƭƛƴŜǎ that allocate in a 

certain range to various categories, such as real estate, private equity, bonds, domestic equity, 

international equity, and so forth. They move these guidelines around. (...) I'm not sure that the time 

and energy spent get us very much, though. They'll debate whether to have 20% or 25% in domestic 

equity, and the finance committee will spend a lot of time offering opinions about this. Maybe 

they'll decide to move the guideline from 20% to 25%, but no matter what happens, it will only have 

an incremental effect on returns that is so small that it's hardly noticeable and appears to me to be 

ŀƭƳƻǎǘ ǊŀƴŘƻƳΦέ 

So Thorp believes minor portfolio adjustments are irrelevant, but unfortunately he does not offer any 

advice on how to allocate between the S&P 500 and US government bonds, which is covered in this book. 

1.4. Video Talks  
The main aspects of this book are explained in several video talks that can be viewed freely on the internet: 

www.youtube.com/user/hvasslabs/playlists 

https://www.youtube.com/user/hvasslabs/playlists


[ŀȅƳŀƴΩǎ DǳƛŘŜ ǘƻ Investing in the S&P 500 

9 
 

2. Percentage Returns  
This section explains percentage returns which are used throughout the book to compare how different 

investments have performed relative to each other. It is important that you understand these concepts. 

2.1. Example 
Imagine that you have $100 and you invest it somehow. After a year you sell the investment and you get 

$110, so you receive the original $100 you invested plus an additional $10. We call this extra $10 for the 

return on the investment. It is often more convenient to write the investment return as a percentage 

number. In this case it would be 10% because $10 is 10% of $100. 

2.2. Compounded Returns  
Imagine that you invest the $110 for another year and you get another 10% return on the investment. The 

ǎŜŎƻƴŘ ȅŜŀǊΩǎ ǊŜǘǳǊƴ ƛǎ ƴƻǘ Ƨǳǎǘ 10% on the original $100 but also 10% on the $10 return from the first year 

because it was reinvested in the second year. The return for the second year comes to $11 because 10% of 

$110 equals $11. So after the second year you have $121 which is 21% more than the original $100 you 

started out with. This 21% is called the compounded return from getting a return of 10% in the first year 

and another 10% in the second year. Note that the compounded return is 21% and not 20% because the 

returns of the two years are multiplied instead of added.1 

Compounded returns are very important in long-term investing because even a small annual return will 

eventually compound into a very large return over time. For example, if the annual return is just 5% then 

$100 will grow to $163 in 10 years, to $265 in 20 years and to $432 in 30 years. 

¢ƘŜ ƛƴǾŜǎǘƳŜƴǘΩǎ ǾŀƭǳŜ ŘƻǳōƭŜǎ ŜǾŜǊȅ мп ȅŜŀǊǎ and 3 months when the annual return is 5%. So the $100 

you invest grows into $200 after about 14 years, to $400 after about 28 years and to $800 after about 42 

years. If the annual return is instead мл҈ ǘƘŜƴ ǘƘŜ ƛƴǾŜǎǘƳŜƴǘΩǎ Ǿalue doubles every 7 years and 4 months. 

If the annual return is instead мр҈ ǘƘŜƴ ǘƘŜ ƛƴǾŜǎǘƳŜƴǘΩǎ ǾŀƭǳŜ ŘƻǳōƭŜǎ every 5 years.  

2.3. Total Return  
An investor in the S&P 500 gets two kinds of returns: A return from the change in price of the S&P 500, and 

a return in the form of dividends. The price change is usually the larger of the two returns and may be 

either positive for a gain or negative for a loss. The dividend return is always positive so it is always a gain. 

The so-called total return assumes that the dividends are reinvested in the S&P 500. For example, if you 

invest $100 in the S&P 500 and the price increases 6% during the year, then you have $106 at the end of 

the year. But you also receive dividends from the S&P 500. If the dividend is 2% of the $100 you invested at 

the beginning of the year, then you receive $2 in dividends. The total return is the sum of the price return 

and dividend return, in this case a 6% price return plus a 2% dividend return which gives an 8% total return. 

                                                           
1 As long as you understand what compounded return means, it is not necessary for you to understand the 

mathematical formula for calculating it. In case you are curious, the formula for this example is: 

Compounded Return = (1 + Return for First Year) x (1 + Return for Second Year) ς 1 = 110% x 110% ς 1 = 21% 
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It is important to make the distinction between the price return and the total return on the S&P 500. Even 

though a dividend return of 2% or 3% may seem small, when it is reinvested in the S&P 500 each year over 

several decades it will eventually compound into a massive contribution to the total return. 

2.4. Negative Percentages 
Negative percentages are written as (x%) rather than ςx%. For example, (43.2%) means ς43.2%. This 

notation is typical in accounting and financial reports and makes it easy to see when a return is a loss. For 

example, if an investment lost half its value we write it as a return of (50%), that is, minus fifty percent. If 

an investment lost its entire value then we write it as a loss of (100%), that is, minus one hundred percent. 

2.5. Annualized Return s 
Imagine you invest $100 in the S&P 500 and reinvest the dividends so after 5 years the investment is worth 

$150, which is a 50% return on your original $100. What is the return per year? One might think the return 

is 10% per year because the return was 50% for 5 years and 5 times 10% is 50%. But if you compound a 

return of 10% per year for 5 years you get a compounded return of about 61% instead of 50%. The so-called 

annualized return is the return per year that compounds into a return of 50% after 5 years, which in this 

case is only about 8.4%.2 

Annualized returns are useful for comparing returns for different investment periods. For example, if you 

invest $100 and after 5 years the investment is worth $161 then you have made a return of 61%. Imagine 

that you also make another investment of $100 which is worth $216 after 10 years for a return of 116%. 

The second investment was apparently best because the return was 116% compared to only 61% for the 

first investment. But these returns cannot be compared directly because the investment periods were 

different. The first investment returned 61% after 5 years so it had an annualized return of 10%. That is, if 

you compound a return of 10% per year for 5 years then you get a return of 61%. The second investment 

returned 116% after 10 years so it had an annualized return of only 8%. The second investment had a lower 

return per year but gave a better return overall simply because the investment duration was twice as long 

as the first investment. This shows the importance of comparing annualized returns. 

However, there are limitations to comparing annualized returns. The annualized return is a type of average 

which does not tell us anything about the year-to-year volatility of an investment. For example, one 

investment could have a return of 8% in one year and a return of 12% in the next year. The annualized 

return for this investment is nearly 10%. Another investment could have a loss of (20%) in the first year and 

a gain of 51% in the second year. This investment would also have an annualized return of nearly 10%. The 

compounded return is almost 21% for both investments, but the first investment had very low volatility 

while the second investment was highly volatile. 

2.6. Tutorials  
It is very important that you understand percentages, compounded and annualized returns because they 

are used throughout the book. You may also watch the tutorials on percentages and compounded returns 

at Khan Academy; unfortunately they do not seem to have a tutorial on annualized returns.  

                                                           
2
 As long as you understand what annualized return means, it is not necessary for you to understand the 

mathematical formula for calculating it. In case you are curious, the formula for this example is: 

Annualized Return = (1 + Compounded Return)1/Years ς 1 = (1 + 50%)1/5 ς м Ғ уΦп҈ 

https://www.khanacademy.org/math/pre-algebra/decimals-pre-alg/percent-intro-pre-alg
https://www.khanacademy.org/economics-finance-domain/core-finance/interest-tutorial/compound-interest-tutorial
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3. Inflation  
We need to understand a little about inflation so we can understand why investing is important to long-

term saving. You have probably noticed how most goods and services become more expensive over time. 

This is called price inflation. For example, a 12 ounce bottle of Coca-Cola cost $0.05 in 1950 and about 

$0.40 in 2015 (depending on where you bought it and the quantity). This is an 8-fold increase in price over 

65 years, corresponding to an average price increase of about 3.3% per year. Such price increases are 

typical for most goods and services. A rare exception is computer technology where the price decreases but 

the computer power doubles every few years. This is called price deflation. 

Economists have different theories on what causes price inflation. The theories are not important here. 

What is important is the negative effect that price inflation has on your savings and that this will most likely 

continue in the future. 

3.1. Consumer Price Index  
The Consumer Price Index (CPI) estimates the price change for a so-called market basket of goods and 

services that are consumed by typical US households. ! άƳŀǊƪŜǘ ōŀǎƪŜǘέ is just the term used by 

economists for a list of different goods and services. The list contains the items that typical US households 

spend their money on, such as food and beverages, housing, apparel, transportation, medical care, 

recreation, education, communication, etc. Some items on the list are given more weight than others 

because the typical US household spends more on those particular items. For example, expenses related to 

housing amount to about 42% of the total expenses of a typical US household while food and beverages 

account for about 15% and transportation accounts for another 15%. These are average numbers for urban 

households in USA so your own particular expenses may be different. 

3.1.1. Between 1950 and 2015  

Figure 1 shows the CPI between January 1950 and January 2015. The starting CPI in January 1950 is set to 

100 and after 65 years the CPI had increased to almost 1,000. So prices for the goods and services that 

typical US consumers buy increased almost 10-fold during these 65 years. The CPI did not change by the 

same percentage each year and in some years it even decreased because of price deflation, for example 

between 2008 and 2009 the CPI decreased more than (2%). But on average the CPI increased about 3.6% 

per year during these 65 years, which means the CPI doubled every 20 years on average. This 65-year 

period included a shorter period of high inflation in the мфтлΩǎΦ 

If we instead consider the shorter period of 30 years between January 1985 and January 2015 then the CPI 

only increased about 2.8% per year on average, which means the CPI would double every 25 years. 
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Figure 1: Consumer Price Index for USA. Starting value is 100. Period is January 1, 1950 to January 1, 2015. 
Data source [7]. 

 

3.1.2. Prior to 1950  

Consumer prices were more volatile prior to 1950, which was a turbulent period with two world wars 

separated by The Great Depression. During and after the First World War, between 1915 and 1919, the 

inflation in USA frequently exceeded 20% and peaked at almost 24% between June 1919 and 1920. This 

reversed in the following years with price deflation of almost (16%) in the year between June 1920 and 

1921. In the following years consumer prices stabilized somewhat and changed at most ±5% per year. Then 

The Great Depression started in 1929 and the annual deflation was again in excess of (10%) during several 

of the following years. As the economy gradually improved the consumer prices stabilized but then the 

Second World War began in 1939 and in 1942 the US inflation again reached 13% per year but then 

stabilized to just a few percent of inflation per year for the remainder of the war. After the war between 

1946 and 1947 inflation reached 20% for a while and then ǘƻǿŀǊŘǎ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ мфплΩǎ ǘƘŜǊŜ was 

deflation of almost (3%) per year, which was then replaced with inflation of almost 10% between 1950-

1951. Those were turbulent times indeed. 
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3.2. Purchasing Power  
The CPI measures the change in prices that are relevant to the typical US household. As shown in Figure 1, 

these prices generally increase over time. Another way of looking at this is to consider the change in the 

amount of goods and services each dollar can purchase over time. This is called the purchasing power of a 

dollar. 

For example, if you had $1 in 1950 and spent it all on Coca-Cola at $0.05 per 12 ounce bottle then you 

would have bought 20 bottles in 1950. If instead you had put the $1 away for safe keeping under your 

mattress for the next 65 years and then spent the $1 on Coca-Cola at $0.40 per 12 ounce can in 2015, then 

you would only get 2.5 cans as opposed to the 20 bottles in 1950. This is because of price inflation and the 

corresponding decrease in the amount of goods that each dollar purchases. 

Figure 2 shows the purchasing power of $1 from January 1, 1950. This is calculated from the CPI data in 

Figure 1. Because the prices of goods and services generally increase over time, the purchasing power 

decreases correspondingly. As shown in Figure 2, the purchasing power of $1 from 1950 was only about 

$0.10 in 2015. So there was a (90%) loss in purchasing power of $1 during these 65 years. On average, the 

purchasing power decreased about (3.5%) per year, which means the purchasing power was halved every 

20 years on average. 

Note how the (3.5%) average decrease in purchasing power is slightly different from the 3.6% average 

increase in the CPI discussed above. The small difference is due to the way percentage changes are 

calculated where an increase in the CPI of 3.6% corresponds to a decrease in purchasing power of about 

(3.5%). 

3.3. Nominal and Real Values  
9ŎƻƴƻƳƛǎǘǎ ǳǎŜ ǘƘŜ ǘŜǊƳǎ άƴƻƳƛƴŀƭέ ŀƴŘ άǊŜŀƭέ values when adjusting for inflation. The nominal value is 

the listed dollar-amount. For example, if you have $1 in 1950 and you keep it under your mattress until 

2015 then it is still just $1. These $1 amounts are the nominal values. But as shown above, the purchasing 

power of that $1 from 1950 has decreased to only $0.10 in 2015. This $0.10 is called the real value in 2015 

of $1 from 1950. Instead of using these academic terms we will simply write that values are adjusted for 

inflation. 

3.4. Summary  
We cannot accurately predict the future price inflation but it seems reasonable to assume that in the long 

term price inflation will be somewhat similar to the past several years. In the 65 years between 1950 and 

2015 the annual inflation was about 3.6% on average. This included a highly inflationary period during the 

мфтлΩǎ ŀƴŘ ƛŦ ǘƘŀǘ Ŏŀƴ ōŜ ŀǾƻƛŘŜŘ ƛƴ ǘƘŜ ŦǳǘǳǊŜ ǘƘŜƴ ǘƘŜ ŦǳǘǳǊŜ ƛƴŦƭŀǘƛƻƴ ǿƛƭƭ ōŜ ƭƻǿŜǊΦ Lƴ ǘƘŜ ол-year period 

between 1985 and 2015 the inflation was only about 2.8% per year on average. If this continues in the 

future then it means the price of goods and services consumed by typical US households would double 

every 25 years. Or said in another way, the purchasing power of one dollar would be halved every 25 years. 

So if you save for your retirement decades into the future, then you need to invest the money somehow to 

avoid the severe decrease in purchasing power caused by price inflation. The rest of the book describes 

how to do this. 
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Figure 2: Purchasing power of $1 from January 1, 1950 to January 1, 2015. 
Calculated from the CPI data in Figure 1. 
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4. Bonds 
The previous section showed how inflation significantly decreases the purchasing power of a dollar over 

time. To counter inflation you must invest your savings somehow. A basic type of investment is called a 

bond and the safest bonds are those issued by the US government. But there are still some risks when 

investing in bonds that you need to consider. 

When you buy a bond you are actually lending money to someone, whether it is the US government, a 

company or a municipality. The issuer of the bond is borrowing money from you and they agree to repay 

the money at a future date ƪƴƻǿƴ ŀǎ ǘƘŜ ōƻƴŘΩǎ ƳŀǘǳǊƛǘȅ ŘŀǘŜΦ The amount you will receive when the bond 

matures is called the principal, or face value or par value of the bond. 

You should be compensated for lending money to someone because by the time you get the money back, 

inflation will have decreased the purchasing power of the original amount you lent them. Furthermore, if 

there is risk that you might not get some or all of the money back then you should be compensated for 

taking this risk. The compensation is called interest and is either paid at regular intervals or at the time the 

bond matures. 

The return you get on a bond comes from the interest you receive during the life of the bond, and the 

difference between the purchase price and the selling price in case you sell the bond before it matures, or 

the difference between the purchase price and the principal in case you own the bond until it matures. In 

the following we will generally assume that you own a bond until it matures. The bond yield is then the 

annualized return you will earn from the interest on the bond and from return of the principal. 

4.1. US Government Bonds 
The least risky bonds are those issued by the US government because the government can always just print 

more money to repay the bonds. Of course, ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ability to print money has its limitations 

because printing too much money may eventually lead to hyper-inflation which destabilizes society. But 

US government bonds are generally regarded as risk free which also means that the interest they pay is 

usually lower than the interest on other bonds that carry more risk. 

US government bonds with maturity of one year or less are often called Treasury Bills but will be called 

bonds in the following. 

4.1.1. One Year Maturity  

We want to know if US government bonds have historically been an effective protection against inflation, 

so let us compare the two. Figure 3 shows the yield on US government bonds with one year maturity and 

the annual inflation as measured by the CPI described in section 3.1. The data period is February 1962 to 

January 2014 so the bonds that were purchased in January 2014 would mature in January 2015. During this 

period the average bond yield was around 5.5%. But the bond yield was quite volatile, for example it was 

more than 17% in late 1981 and it was almost 0% in late 2011. 

The inflation was also volatile during this period. For example, in 1979 there was large price inflation and 

typical consumer goods became more expensive by almost 15%. In the year starting July 2008 there was 

price deflation and typical consumer goods became cheaper by (2.1%). 
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Figure 3: US government bond yield with one year maturity, compared to the rate of inflation for the following year 
as measured by the CPI. Period is February 1962 to January 2014. Data sources [7] and [8]. 
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The conclusion is that investing in US government bonds with one year maturity has frequently failed to 

match the rising consumer prices, but investing in US government bonds was still better than not having 

invested the money at all. 

4.1.2. Ten Year Maturity  

The US government also issues bonds with longer maturity that usually have higher yields. Figure 4 shows 

the yield on US government bonds with 10 year maturity. The period is from February 1962 to January 2005 

which means the bonds that were purchased in January 2005 would mature in January 2015. During this 

period the average bond yield was 7.2% but it was quite volatile, for example it was 3.4% in June 2003 and 

almost 16% in October 1981. 

The inflation is also shown in Figure 4 and is calculated from the 10-year change in the CPI from Figure 1. 

The average inflation rate over 10-year periods was 4.4% per year but this was also quite volatile. The 

lowest inflation rate occurred in the 10 years starting January 2005 where the CPI increased almost 23% 

over the next 10 years, corresponding to an average increase of about 2.1% per year. The greatest inflation 

rate occurred in the 10 years starting August 1972 where the CPI increased almost 133% over the next 10 

years, corresponding to an average increase of about 8.8% per year. 

Figure 4: US government bond yield with ten year maturity, compared to the rate of inflation over the following ten 
years as measured by the CPI. Period is February 1962 to January 2005. Data sources [7] and [8]. 

 1970 1980 1990 20001970 1980 1990 2000

0%

5%

10%

15%

Bond Yield

Inflation



[ŀȅƳŀƴΩǎ DǳƛŘŜ ǘƻ Investing in the S&P 500 

18 
 

US government bonds with 10-year maturity did not always succeed in protecting the investor from 

inflation. Although the bonds yielded 2.8% (percentage points) more than the rate of inflation on average, 

the bond yield failed to match the inflation in 1 out of 4 years. As can be seen in Figure 4 it was the bonds 

purchased approximately between 1965 and 1975 that did not match the inflation. The worst 10-year 

period started in November 1971 where the yield was 5.8% for a bond with 10 year maturity, but the 

average rate of inflation was 8.6% per year over the following ten years, thus causing the bonds to lose 

about (2.8%) of purchasing power per year. The best period started in October 1981 where the yield was 

almost 15.8% for bonds maturing 10 years later, but the inflation over those ten years was only 3.9% per 

year on average, thus causing the bonds to earn 11.8% more than the inflation each year. 

The above comparison assumed you paid no taxes on the bond interests you received. If you had to pay 

15% tax on the bond interests then your average after-tax returns would only have been 1.7% (percentage 

points) greater than the rate of inflation. Furthermore, your after-tax bond returns would have failed to 

match the rate of inflation in more than 1 of 3 years. 

Reinvestment Risk  

The above comparison also assumed that the bond interests were reinvested in new bonds with the same 

yield as the first bond you started out with. In reality, the bond yields change over time so you would 

possibly have to reinvest the interests in new bonds with lower yields. This is called reinvestment risk. 

First consider an example of falling bond yields. If you invested $1,000 in a US government bond with 10-

year maturity in January 1982, it yielded 14.2% per year so you would receive $142 interest per year 

starting in January 1983. You would then reinvest the $142 in another bond. But in January 1983 the bond 

yields had decreased and were now only 10.3% for US government bonds with 10-year maturity. 

Furthermore, you would reinvest in a bond that matured after only 9 years so as to match the maturity 

date in January 1992 for the original 10-year bond you had bought, because we want to compare the return 

on US government bonds to inflation over the 10 years from January 1982 to 1992. 

You would continue reinvesting the bond interests like this until January 1992. Because the interest rates 

were gradually decreasing during this period, your overall return on these bond investments were only 

about 12.5% per year, which is lower than the 14.2% bond yield you started out with in 1982. Your return 

of about 12.5% per year was still much more than the inflation of 3.9% per year between 1982 and 1992. 

Now consider an example of rising inflation and interest rates. In January 1972 the yield was 5.9% for a 

US government bond with 10-year maturity. The yield increased in the following years and was 12.4% in 

January 1981. Because you would reinvest the interests in new bonds with higher yields, your overall return 

between 1972 and 1982 was about 6.3% per year which was slightly higher than the 5.9% bond yield you 

started out with in 1972. Compare this return to the inflation which was 8.7% per year during this 10-year 

period. Although the bond yields increased significantly during this period, the bonds still did not match 

inflation because the starting yield in 1972 was too low compared to the high inflation a few years later. 

For 10-year bonds, the yield on the first bond you start out with is a good estimate of the annual return you 

will earn after reinvesting the interests in new bonds during the next 10 years. This is because the majority 

of the return comes from the fixed interests on the first bond you start out with. It is therefore reasonable 

to compare inflation to the yield on US government bonds with 10-year maturity, as was done above. 
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Conclusion 

The conclusion is that investing in US government bonds with 10-year maturity did not always exceed or 

even match the inflation in the following 10 years. But investing in these bonds was still better than not 

investing the money at all, and on average these bonds returned approximately 2.8% (percentage points) 

more per year than the inflation. 

4.2. Interest Rate Risk  
The US government issues bonds with maturities up to 30 years. Bonds with longer maturity generally have 

higher yields but these bonds should only be bought if you intend to own them until maturity. This is 

because the price of a bond changes inversely with changes in the bond yield. When the bond yield 

increases, the bond price decreases, and vice versa. Furthermore, the price changes are much greater for 

bonds with longer maturity. This is called interest rate risk. 

For example, assume you buy a bond for $78.35 that does not pay interest but after five years you get $100 

principal in return which means you effectively earn $21.65 in interest after five years of owning the bond. 

This corresponds to an annual interest rate of about 5%. If the prevailing yield for bonds with five year 

maturity increases from 5% to 6%, then nobody will buy your bond for $78.35 anymore because they would 

only earn 5% interest and they could buy another similar bond which would pay them 6% interest. The 

market price of your bond therefore decreases to about $74.73 so its yield becomes 6% as well. The yield 

increased one percentage point but the bond price decreased almost (5%). 

The price decrease is much larger for bonds with longer maturity. Consider for example a bond with 30 year 

maturity. Assume you buy the bond for $23.14 and it does not pay any interest but after 30 years you get 

$100 in return so you effectively earn $76.86 in interest after 30 years. This corresponds to an annual yield 

of about 5%. If the prevailing yield for bonds with 30 year maturity increases to 6% then the market price of 

your bond will decrease to about $17.41 which is a decrease in bond price of almost (25%) for an increase 

in bond yield of one percentage point. 

The opposite is also true, that the bond price increases when the bond yield decreases, so you could profit 

greatly if you bought bonds with long maturity and the prevailing yield decreased. Changes in bond yield of 

one percentage point or more are fairly common within a few years. But it is very difficult to predict the 

exact time the change will occur and whether the yield will increase or decrease. You should therefore only 

invest in bonds with the intention of owning them until maturity, so the wild fluctuations in bond prices do 

not matter to you because you will get the principal back at maturity. 

4.3. Treasury Inflation -Protected  Securities (TIPS) 
The US government sells special bonds that are protected from price inflation in addition to paying regular 

interests. These bonds are called Treasury Inflation-Protected Securities (TIPS). They are issued in terms of 

5, 10 or 30 years. The principal is adjusted for inflation according to changes in the CPI described in section 

3.1. The principal of the TIPS bond increases when there is price inflation and the principal decreases when 

there is price deflation. TIPS bonds pay interest twice a year on the inflation-adjusted principal. 

For example, if you buy a TIPS bond with 5% yield for $100 and after a year the CPI increases 2% due to 

inflation, then the principal of your TIPS increases to $102. The interest is paid on the inflation-adjusted 
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principal so instead of receiving $5 interest on the original $100 principal, you now receive $5.10 interest 

which is 5% of the $102 inflation-adjusted principal. 

In case of deflation in which consumer prices fall, the TIPS principal is adjusted downwards to match the 

decrease in the CPI. Interests are paid on the adjusted principal as usual. For example, if the original 

principal of $100 has decreased to $90 due to price deflation of (10%), then you would only receive $4.50 

interest which is 5% of the $90 deflation-adjusted principal. But in this case the US government still repays 

the original $100 principal at maturity. This added protection against deflation may seem like a nice bonus 

but it is probably not relevant, because during the 65 years between 1950 and 2015, significant price 

deflations have only rarely occurred and it was limited to a few percent that only lasted for a short while. 

4.3.1. Interest Rate Risk 

TIPS bonds are also subject to interest rate risk as described in section 4.2. While TIPS protect you from 

rising prices of consumer goods, TIPS do not protect you from interest rate risk which is usually a much 

greater risk than inflation. For example, if you buy a TIPS bond with 30 year maturity and the interest rate 

increases from 5% to 6% then your TIPS bond decreases almost (25%) in market price. So if you want to buy 

TIPS bonds then you should do it with the intention of holding them until maturity as with other bonds. 

4.3.2. TIPS versus Normal Government Bond s 

TIPS were introduced in 1997 and because of their long maturity of 5, 10 or 30 years there is not much 

historical data available for comparing TIPS to normal government bonds to see if they have generally 

performed better or worse. But a few remarks can still be made. 

There is a difference in yield between normal US government bonds and the inflation-protected TIPS. The 

ȅƛŜƭŘ ŘƛŦŦŜǊŜƴŎŜ Ŏŀƴ ōŜ ŎƻƴǎƛŘŜǊŜŘ ǘƘŜ ƳŀǊƪŜǘΩǎ ŜȄǇŜŎǘŀǘƛƻƴ ŦƻǊ ǘƘŜ ŦǳǘǳǊŜ ƛƴŦƭŀǘƛƻƴΦ ²ƘŜǘƘŜǊ ȅƻǳ ǿƛƭƭ ŜŀǊƴ 

a higher return from TIPS or normal government bonds depends on whether the actual inflation is lower or 

higher than the expected inflation that is implied by the yield difference. But the future inflation is very 

difficult to predict so we cannot know in advance whether TIPS or normal bonds will perform better. 

For example, if TIPS yield 2% and normal bonds yield 4% then there is a yield difference of 2% which implies 

the expected inflation rate is 2%. If the inflation rate turns out to be 1% then the TIPS principal is increased 

by 1% which means you effectively get a 3% return. But if you had bought the normal bond then the yield 

would have been 4% so that would have been the better choice. The opposite could also have happened, 

for example if the inflation rate turned out to be 3% then the TIPS would effectively return 5% consisting of 

its 2% yield plus 3% for the inflation adjustment. So in this case the TIPS would have been better than the 

normal bond which only returned 4%. 

In the relatively short period between 2003 and 2015 there have been cases where both TIPS and normal 

government bonds have performed best, because the actual inflation rate turned out to be either higher or 

lower than the yield difference. 

In recent years the TIPS yield has sometimes been negative. This may seem peculiar but the explanation is 

again that the TIPS yield is based on the yield for normal US government bonds minus the expected rate of 

inflation. For example, in September 2012 the yield was negative at (1.7%) for TIPS with 5 year maturity, 

while the yield was positive at 0.7% for normal US government bonds with 5 year maturity. This gives a 

yield difference and expected inflation rate of 2.4%. If the actual inflation turns out to be greater than 2.4%, 
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then the TIPS will have a greater return than normal government bonds even though the TIPS yield was 

negative at the time of purchase. For example, if the inflation turns out to be 3.5% instead of the expected 

2.4% then the TIPS would effectively have a positive return of 1.8% because the negative yield of (1.7%) 

gets adjusted upwards by 3.5% to account for the inflation, while the normal government bond still only 

returned 0.7%. If instead the inflation turns out to be only 1% then the TIPS would have a net loss of (0.7%) 

because the negative yield of (1.7%) was only adjusted upwards by 1% to account for inflation. We will 

have to wait until September 2017 to see whether these 5-year TIPS or normal government bonds were 

better. 

Do not worry if you are confused by all this. It is confusing. There is no simple and clear answer whether 

TIPS or normal US government bonds are better. It ultimately depends on the future inflation rate which is 

unpredictable. One suggestion is to invest half in TIPS and half in normal US government bonds. But 

remember to only invest in bonds if you intend to own them until maturity, so you are not concerned about 

interest rate risk as described in section 4.2. 

4.4. Tax 
Interest income from US government bonds is subject to federal income tax but is exempt from all state 

and local income taxes. This is also the case for TIPS, but when the TIPS principal is increased due to 

inflation you have to pay tax on this increase even though you will first receive the principal in return when 

the TIPS matures possibly decades into the future. 

Government bonds can be held in tax-deferred retirement accounts but whether this is advantageous 

depends on your particular circumstances, including your tax bracket, when you might need the money, 

etc. See section 10 for more details on tax-deferred accounts. 

4.5. Where to Buy  
US government bonds can be bought from banks and brokers. They can also be bought directly from the US 

Department of the Treasury, which eliminates all transaction costs and makes it easy to transfer money to 

and from your bank account, reinvest in new bonds as the old bonds mature, etc. The internet address is: 

www.treasurydirect.gov  

4.6. Corporate and Municipality Bonds  
Corporations and municipalities also issue bonds that you can invest in, but they generally do not come 

with the guarantee of the US government so you must assess the risk of the individual bond issuer before 

investing. This takes time and special skills. To avoid this you can invest in diversified bond portfolios 

through bond-funds which invest in bonds of a certain maturity and credit rating from many different 

issuers. It is beyond the scope of this book to describe bond-funds in detail. This book instead suggests the 

investor keeps the investment strategy simple by combining risk-free US government bonds with a volatile 

stock-market index, as described in the following sections. 

  

http://www.treasurydirect.gov/
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4.7. Summary  
It was shown that US government bonds with 1-year maturity historically have failed to earn back the 

purchasing power that was lost due to inflation in 3 out of 10 years. US government bonds with 10-year 

maturity were also an imperfect protection against inflation although they performed better than bonds 

with 1-year maturity. 

Inflation-protected government bonds known as TIPS are adjusted for inflation but they also offer a lower 

yield than normal government bonds because the expected future inflation is priced into the yield. 

Whether TIPS are better or worse than normal government bonds depends on whether the actual inflation 

turns out to be higher or lower than the expected inflation already priced into the TIPS yield. Because the 

future inflation is generally unpredictable it is not possible to say in advance whether TIPS or normal 

government bonds will give the highest return. This may seem confusing and if you are in doubt then you 

may either buy half TIPS and half normal government bonds ς or simply stick with the normal government 

bonds for simplicity. 

The daily market price of a bond changes inversely with changes in bond yield and this effect is stronger for 

bonds with longer maturity. You could therefore lose or gain substantial amounts of money if you sell a 

bond before it matures. Whether you will lose or gain on a premature sale of a bond is generally 

unpredictable because it depends on overall changes in interest rates. Bonds should therefore be bought 

with the intention of owning them until they mature at which time the principal is repaid in full. If you are 

unsure whether you will need the money within a few years then you should invest in government bonds 

with shorter maturity such as one year and reinvest in new bonds when the old ones mature. 

This section focused on US government bonds and only briefly mentioned corporate and municipality 

bonds. The book generally suggests you keep your investment strategy simple by investing in 

US government bonds because they are guaranteed by the US government. To increase the long-term 

return of your portfolio you can invest a part of the portfolio in a stock-market index, as discussed in the 

following sections. 
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5. What is the S&P 500? 
The S&P 500 is a so-called stock-market index which consists of the stocks of 500 large companies in USA. 

Before we can understand what the S&P 500 is, we first need to understand what a stock is. 

5.1. What is a Stock? 
The terminology for stocks is somewhat ambiguous and we will use the terms stock and share 

interchangeably in the following. A share or a stock represents a part ownership in a company. If you buy a 

share in the Coca-Cola company then you become a part owner of that company. This means you have 

voting rights at the annual meeting proportionate to the number of shares you own, and you are entitled to 

future dividend payments on each share, provided the Coca-Cola company is profitable and decides to pay 

dividends on its stock. 

5.1.1. Shareholder  Liability  

If a company goes bankrupt then the shareholders are not liable for any debts the company might have, so 

the most a shareholder can lose is the amount paid for the stock. This is true for stocks you would buy 

through a broker on a public stock-exchange such as NYSE or NASDAQ. 

However, if you buy stock in a private company that is not listed on a stock-exchange, then you may also 

ƘŀǾŜ ǘƻ ŀƎǊŜŜ ǘƻ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǎƻƳŜ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ other debts and liabilities in case of bankruptcy. 

But we will ignore that here because laymen usually do not buy stock in private companies. 

5.1.2. Shareholder Value  

A shareholder receives value from owning shares in two ways: (1) through dividends that the company pays 

out while you own the shares, and (2) through an increase in share-price when the shares are sold. 

The dividends are usually much more predictable than the stock price. The annual dividends of established 

companies are rarely more than 2-4% of the stock price, but the stock-price itself can easily change ±10% in 

a year under normal circumstances. Under extreme conditions, for example if significant doubt arises about 

the future of a company, then the stock-price can fall (80%) or more over just a few months or years. If the 

pessimism turns out to be warranted then the stock price may even go to zero if the company eventually 

goes bankrupt, but if the pessimism turns out to be unwarranted then the stock-price may recover 

completely for a 5-fold increase or more within a year or two. 

5.1.3. Predicting the Future of Stocks 

It is very difficult to predict what will happen to any individual stock in the next few minutes, hours or days. 

There are so-called hedge funds which are run by elite scientists that are capable of predicting stock prices 

to some extent, and by doing thousands of trades each day these hedge funds manage to get a high return 

on average. It would be very foolish of you to think you can outsmart these geniuses with their advanced 

degrees in physics, mathematics, statistics and computer science, and their combined experience of many 

millennia. So you should not try to predict what will happen to stock prices in the short term. You may get 

lucky a few times but eventually you will lose badly. 

How about predicting what will happen to individual stocks in the long term? Warren Buffett is probably 

the most successful long-term investor in modern history with a career spanning six decades. But even after 

all his experience and success, Buffett still makes mistakes when investing in individual stocks, as he openly 
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admits. Do you think you can do better than Buffett and avoid making costly mistakes when investing in 

individual companies? 

To accurately predict the long-term future of a stock, you would need to have a good understanding of the 

company in which the stock represents part ownership: Are the managers competent and honest? Is there 

a good and productive culture amongst the employees? Will there continue to be demand for the 

ŎƻƳǇŀƴȅΩǎ ǇǊƻŘǳŎǘǎ ŀƴŘ ǎŜǊǾƛŎŜǎ ƭƻƴƎ ƛƴǘƻ ǘƘŜ ŦǳǘǳǊŜΚ Or will improvements in technology make the 

ŎƻƳǇŀƴȅΩǎ ǇǊƻŘǳŎǘǎ ƻōǎƻƭŜǘŜ in the future? Will the competing companies do better and eventually pose a 

serious threat to the company? And so on. 

Even if you believe you understand all the relevant ŀǎǇŜŎǘǎ ƻŦ ŀ ŎƻƳǇŀƴȅΩǎ ŦǳǘǳǊŜΣ ȅƻǳ also have to assess 

whether the share-price is too high so the shares should not be bought. This means you have to estimate 

the future earnings of the company, not just for the next year but for ten years or more into the future. 

If Warren Buffett sometimes fails at making these complex assessments after having been the ǿƻǊƭŘΩǎ most 

successful investor for six decades, then you should expect to make a lot of costly mistakes as well. 

5.1.4. The Simple Solution  

Fortunately there are two very simple solutions you can do to protect yourself from making bad and costly 

investments in individual companies. 

The first is to diversify your investments so whatever bad happens to one stock will not hurt you much 

overall because you have many other stocks in your portfolio. An easy and cheap way of getting very broad 

diversification is to invest in a so-called stock-market index, which is explained in more detail below. 

The second thing you can do to protect yourself is to add to your investment in the stock-market index over 

time so you sometimes buy the stocks really cheap and sometimes you buy them much too expensive 

compared to the future earnings of the companies in the index, but on average you pay a fair price and will 

get a good return over time. Such cumulative investing is explained in more detail in section 7. 

5.2. What is a Stock Index? 
A stock index is a collection of stocks that have something in common. For example, one index contains 

stocks of companies in the financial sector, another index contains stocks of companies in the health care 

sector, yet another index is for the energy sector, and so on. 

You cannot invest directly in a stock index but you can invest in an index-fund that tries as closely as 

possible to match the given index. The index-fund will generally buy all the stocks in the index but 

sometimes it is infeasible for the index-fund to buy certain stocks of the index, and there are also expenses 

related to managing the index-fund which must be deducted from the return on the stocks themselves. So 

the index-fund may perform slightly differently from the actual index. 

If we were to invest in a sector index such as financial or health-care companies then we would have to 

assess the future prospects of that particular sector and whether the shares in that sector are generally 

overpriced so we should not buy them at this point in time. Although this may seem easier than selecting 

individual stocks, entire sectors of stocks are also sometimes subject to large swings in their share-prices, 

and predicting the future of a sector is still very difficult and should not be attempted by the layman. 
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The next level is to consider an index for the entire US stock-market which would consist of all the stocks 

traded on the large US stock-exchanges such as NYSE and NASDAQ. There are several thousand different US 

stocks. Although there are index-funds that try to cover most of these stocks, it is actually only necessary to 

invest in a few hundred stocks of the largest US companies because they generally dominate the overall 

stock-market returns due to their size. 

5.3. S&P 500 
The S&P 500 stock-market index consists of 500 large companies in USA that operate in a wide variety of 

industries including energy and utility, financial services, health care, information technology, heavy 

industry, consumer products, etc. The S&P 500 index may be used as a proxy for the entire US stock market 

because it covers about 80% of that market in terms of the combined size of the companies [9]. 

5.3.1. Market Capitalization Weighted  

The S&P 500 is a so-called market-capitalization-weighted index, which means the index consists of 

individual stocks in proportion to the total market value of all the stocks. 

For example, at the time of this writing in March 2015, the company Apple accounted for about 4% of the 

S&P 500 index, while the second-largest holding was Exxon Mobil which only accounted for about 2% of the 

S&P 500 index, and the third-largest holding was Microsoft which accounted for about 1.9% of the S&P 500 

index. 

The companies of the S&P 500 index are chosen in proportion to their market value. The market value of all 

the shares of a company is also called the market capitalization of the company. The market capitalization 

of Apple is currently about $тпл ōƛƭƭƛƻƴΣ ǿƘƛŎƘ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ǘƘŜ ƴǳƳōŜǊ ƻŦ !ǇǇƭŜΩǎ ǎƘŀǊŜǎ ƳǳƭǘƛǇƭƛŜŘ 

by the price per share. Apple currently has about 5.83 billion shares outstanding and the price per share is 

about $127, which gives a total market value of $740 billion for all !ǇǇƭŜΩǎ shares, and this is what is meant 

by !ǇǇƭŜΩǎ market capitalization. So if you were to buy all the shares of Apple and become the sole owner 

of the company then you would have to pay $740 billion ς provided all the existing shareholders would be 

willing to sell their shares for $127 per share. 

Similarly, the market capitalization of Exxon Mobil is currently about $356 billion and the market 

capitalization of Microsoft is currently about $341 billion. The proportion of companies in the S&P 500 

index is determined by these market capitalizations. The market capitalization of Apple is about twice as big 

as that of Exxon Mobil and Microsoft, so the S&P 500 index contains about twice as much Apple stock as it 

contains Exxon Mobil and Microsoft stock. 

The 10th largest company in the S&P 500 is currently the pharmaceutical company Pfizer. The market 

ŎŀǇƛǘŀƭƛȊŀǘƛƻƴ ƻŦ ŀƭƭ tŦƛȊŜǊΩǎ ǎƘŀǊŜǎ is about $211 billion, which means it only accounts for about 1.1% of the 

S&P 500 index. The 25th largest company in the S&P 500 index is PepsiCo which currently has a market 

capitalization of about $141 billion and therefore only accounts for about 0.8% of the S&P 500 index. The 

smallest company in the S&P 500 index is currently a company called Diamond Offshore Drilling whose 

market capitalization is less than $4 billion and therefore only accounts for 0.02% of the S&P 500 index. 
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5.3.2. Safety of Diversification  

Investing in the S&P 500 index gives very broad diversification as demonstrated above and this gives you 

tremendous protection from problems with any individual company or industry. 

Imagine you invest $10,000 in the S&P 500 and that its smallest company, Diamond Offshore Drilling, goes 

bankrupt and their stock-price goes to zero. Because this company only accounts for 0.02% of the entire 

S&P 500 index, their bankruptcy would only cause you to lose $2 on your $10,000 investment in the 

S&P 500. The company Apple currently accounts for about 4% of the S&P 500 index and is by far the largest 

constituent of the S&P 500. But even if Apple should go bankrupt and its stock went to zero you would only 

lose about $400 on your $10,000 investment. 

Of course, the opposite is also true. If an individual company in the S&P 500 index performs really well, 

then the impact is very small on the overall S&P 500 index. For example, if the stock-price of the smallest 

company in the S&P 500 increases 10-fold then you would only make $18 on your $10,000 investment in 

the S&P 500 because that particular company only accounts for 0.02% of the S&P 500 index. 

5.3.3. Replacing Companies  

Companies may be added or removed from the S&P 500 index for a number of reasons, one of them being 

ōŀƴƪǊǳǇǘŎȅΦ ! ŎƻƳƳƛǘǘŜŜ ŀǘ {ǘŀƴŘŀǊŘ ϧ tƻƻǊΩǎ ŘŜŎƛŘŜǎ ǿƘƛŎƘ ŎƻƳǇŀƴƛŜǎ ǘƻ remove and add based on 

several criteria. Only few companies of the S&P 500 index are replaced each year and they are generally not 

the largest companies of the index. Each company that is removed is replaced with another company so 

there are always 500 companies in the index. The effect of replacing companies in the S&P 500 index is not 

noticeable and can be ignored by the layman investor. 

5.3.4. Alternatives  

There are many alternatives to the S&P 500 index which provide similar or even broader diversification. For 

example, the S&P Composite 1500 index covers about 91% of the available US stock-market compared to 

only 80% coverage for the S&P 500. The MSCI US Investable Market 2500 index covers 98% of the US stock 

market and the MSCI US Broad Market covers 99.5% of the US stock market because it also includes stocks 

of very small companies. 

There are also variations of the S&P 500 index itself, such as the equal-weighted S&P 500 in which each of 

the 500 companies of the original S&P 500 account for about 0.2% of the portfolio. Some people believe 

the equal-weighted S&P 500 is destined to outperform the original S&P 500 because the larger and more 

mature companies will grow less percentage-wise than the small companies. Although the argument may 

sound plausible, it is not true in general. For example, Apple is the largest company in the S&P 500 and 

during the year up to aŀǊŎƘ нлмр !ǇǇƭŜΩǎ stock-price increased almost 70%, while the smallest company in 

the S&P 500, Diamond Offshore Drilling, lost more than (39%) during that year. Furthermore, variants of 

the S&P 500 index may have much higher expense ratios than the original S&P 500 index and this 

compounds into a significant cost over several decades of investing, as explained in section 5.5 below. 

It is suggested that the layman invests in the original S&P 500 index for several reasons. The S&P 500 index 

started in 1957 and is the oldest broadly diversified US stock-market index. Although the Dow Jones 

Industrial Average (DJIA) already started in 1896 and is therefore much older than the S&P 500, the DJIA 

only contains 30 large companies and is hence not as diversified and representative of the entire US stock-
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market as the S&P 500 which covers about 80% of the US stock-market in terms of size. Another reason for 

investing in the S&P 500 as opposed to newer indices is that price and dividend data is available for the 

S&P 500 for almost 60 years, and more detailed financial data is available for more than 35 years. This 

means we can get an understanding of how the S&P 500 performed during different historical periods and 

economic conditions. Yet another reason for investing in the S&P 500 is the many competing index-funds 

that help keep the expenses low, which is of great importance when you invest over several decades. 

5.4. How to Invest  in the S&P 500 
Investing in the S&P 500 can be done in different ways. The specifics may have changed by the time you 

read this, so you are encouraged to do your own research on the internet. What follows is a general 

outline. 

5.4.1. Vanguard  

The first company to offer index-funds for investing in the S&P 500 was the Vanguard Group founded by 

John Bogle. Vanguard have some of the funds with lowest expense ratios, which is important when you 

invest over several decades, because a tiny increase in annual expenses may compound into substantial 

costs when investing over several decades, as explained below. 

Vanguard currently offers three ways of investing in the S&P 500, either through one of their mutual funds 

which they call Admiral Shares and Investor Shares, or through an Exchange Traded Fund (ETF) which can 

be traded like normal shares through a stock-broker using the ticker symbol VOO. The fees and expenses 

vary for these three funds and you should ǊŜǎŜŀǊŎƘ ǘƘŜ ŎǳǊǊŜƴǘ ŘŜǘŀƛƭǎ ŘƛǊŜŎǘƭȅ ƻƴ ±ŀƴƎǳŀǊŘΩǎ ǿŜōǎƛǘŜ ŀƴŘ 

contact their staff for any questions, ƛŦ ȅƻǳ ŀǊŜ ŎƻƴŦǳǎŜŘ ŀōƻǳǘ ǿƘƛŎƘ ŦǳƴŘ Ƴŀȅ ōŜ ǊƛƎƘǘ ŦƻǊ ȅƻǳΦ ±ŀƴƎǳŀǊŘΩǎ 

internet website is: 

www.vanguard.com 

If you intend to invest for many years or even decades, then it is very important that you invest in the fund 

that has the lowest expense ratio, as explained below. Vanguard requires you to initially invest a certain 

amount in their fund with the lowest expense ratio. If you cannot afford this, then you may be able to 

negotiate a lower initial amount if you agree to add to the account regularly ς which is what you should do 

anyway, as explained in section 7. 

5.4.2. Exchange Traded Funds 

There are several Exchange Traded Funds (ETFs) for investing in the S&P 500 which can be traded as if they 

were normal shares through your stock-broker. ±ŀƴƎǳŀǊŘΩǎ 9¢C ǿŀǎ already mentioned above and trades 

under the ticker symbol VOO. The company SPDR offers the ETF with the ticker symbol SPY, and the 

company Blackrock (aka. iShares) offers the ETF with the ticker symbol IVV. Note that the share price of an 

ETF normally does not equal the price of the S&P 500, but the percentage returns are very close. 

An advantage of ETFs compared to mutual funds is that ETFs have no minimum amount you need to invest 

while mutual funds may have minimum amounts of a few thousand dollars, although there may be no 

lower limit when you add to your investment after this. Furthermore, if you already have an account with a 

stock-broker then you can buy an ETF as you would any other stock. But if you plan to invest on a monthly 

basis as is suggested in section 7, then the trading commissions for ETFs may become substantial over time 

and it may be much cheaper and easier to set up an account with a mutual fund. 

http://www.vanguard.com/
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5.4.3. Alternatives  

Some stock-brokers and financial institutions provide index funds for their customers that are very similar 

to the S&P 500 but with even lower expense ratios and broker commissions. These funds might be 

attractive alternatives to the S&P 500 if you have access to them, but there are a few things you should 

investigate before investing in such a fund. 

You should first ensure that the fund is highly diversified in several hundred of the largest US companies so 

you get a performance similar to the S&P 500. Also ensure that the fund is unlevered so it does not use 

borrowed money, and that the fund is passively managed so the fund simply buys and holds the stocks 

without active trading in an attempt to outperform the stock-market. Finally ensure that the expense ratio 

is lower than for the S&P 500 fund. A low expense ratio is very important as explained in the next section. 

You should ask your stock-broker, bank or the company that handles your retirement savings if they have 

any such low-cost alternatives to the S&P 500. 

An example is the ETF that trades under the ticker symbol SCHX provided by the company Charles Schwab. 

The fund buys and holds the stocks of the 750 largest US companies so it is even more diversified than the 

S&P 500. Schwab also provides an ETF with the ticker symbol SCHB which invests in about 2,500 of the 

largest US companies. The expense ratios are currently amongst the lowest for these types of funds, and if 

you are a client with Charles Schwab then you pay no stock-broker commissions for these ETFs. 

5.5. Fees and Commissions 
There are two costs you should beware of when investing in index-funds. The first cost is the commission or 

fee that you have to pay when you make your investment in the index-fund or when you add to an existing 

investment. It is important that these fees are a very low percentage of the investment amount. 

As will be discussed in section 7, you should ideally add to your S&P 500 investment every month, because 

you are then more likely to pay a fair price for the shares, on average and over time. But if the amount you 

can afford to invest on a monthly basis is so small that trading commissions are a substantial part of the 

investment amount, say 1% or more, then you should save the money for several months until you can 

invest an amount where the trading commission is lower than 1%. In the meantime you can invest the 

money in US government bonds to get some return on the money, see section 4. 

For example, if you can only afford to save $100 per month and you have to pay $10 commission each time 

you add to your investment in the S&P 500 index-fund, then you have effectively already lost 10% on the 

investment just to pay for the commission. This loss will probably take you more than a year to make up 

from the returns on the S&P 500. Instead you should save the $100 each month until you have $1,000 or 

more. Then the $10 commission only represents 1% of the amount you invest, which is on average earned 

back within a month or two of investing in the S&P 500 index. 

5.5.1. Expense Ratio 

The other cost of investing in the S&P 500 that you should beware of is the expense ratio of the index-fund. 

This may seem like a tiny cost, but over decades of investing even a tiny difference in the annual expense 

ratio compounds into a substantial overall cost. 

For example, at the time of this writing in March 2015, the expense ratio is about 0.1% for the SPY ETF. 

Compare this to the expense ratio of 0.05% for the VOO ETF. At first glance this looks like a tiny difference 
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in expense ratio especially because they are already so low. If you invest $10,000 in both the SPY and VOO 

ETFs, and the price of the S&P 500 index does not change for the year, then the expense ratio corresponds 

to $10 for SPY and $5 for VOO. Five dollars difference seems tiny and unimportant compared to your 

$10,000 investment. But if you keep the investment for 30 years and the S&P 500 gains 9% per year on 

average, then the SPY investment would only be worth $129,073 while the VOO investment would be 

worth $130,863 after 30 years.3 The difference is almost $1,790. So by merely investing in VOO instead of 

SPY you will end up with $1,790 more after 30 years, when taxes are ignored. If the inflation over the next 

30 years is 3% per year, then the $1,790 in 30 years from now corresponds to almost $740 today, which is 

7.4% of the original $10,000 investment. What seemed like a tiny difference in expense ratio compounds 

into a substantial difference over many years. Furthermore, if you add to your S&P 500 investment on a 

monthly basis as suggested in section 7, then the compounded savings become even greater. 

The average expense ratio for an index-fund that invests in the S&P 500 is 0.36% according to the research 

company Morningstar. Let us see how much we would pay in expenses if we selected an index-fund with 

this expense ratio. Assume again that you invest $10,000 and the S&P 500 gains 9% per year and the index-

fund takes 0.36% to cover their expenses each year. After 30 years your $10,000 investment would be 

worth $120,141 which is $10,722 less than if the money had been invested in an index-fund with an 

expense ratio of only 0.05%, such as the VOO fund mentioned above. If the inflation over the next 30 years 

is 3% per year, then the $120,141 in 30 years from now corresponds to almost $49,497 today. Compare this 

to the investment in the VOO fund with its 0.05% expense ratio where the $10,000 investment would be 

worth $130,863 after 30 years, which corresponds to almost $53,914 ƛƴ ǘƻŘŀȅΩǎ ƳƻƴŜȅ ǿƘŜƴ adjusted for 

3% inflation per year. The difference between an expense ratio of 0.05% and 0.36% correspond to about 

$4,417 in todayΩǎ ƳƻƴŜȅ, which is more than 44% of the original $10,000 investment. 

What may seem like a small difference in expense ratio, will compound into a substantial under-

performance when investing for several decades. It is therefore very important that you invest in the 

S&P 500 index-fund that offers the lowest expense ratio, unless there are very good reasons to invest 

elsewhere. 

5.6. Summary  
The S&P 500 is a stock-market index which contains the stocks of 500 of the largest companies in USA. The 

S&P 500 is diversified in all major business sectors and covers about 80% of the total US stock-market in 

terms of size. The largest company currently accounts for about 4% of the S&P 500 index while the smallest 

company only accounts for 0.02% of the index. This broad diversification protects the investor from making 

costly mistakes when investing in individual companies. 

There are many other stock indices but the S&P 500 has two advantages to the layman. Firstly, there are 

many mutual funds and Exchange Traded Funds (ETFs) available for investing in the S&P 500. You should 

select the index-fund with the lowest expense ratio, which is very important if you invest over several 

decades because it saves you substantial amounts of money over time. Secondly, historical data for the 

S&P 500 is available from 1957 which allows us to study the performance during different periods to get an 

understanding of the historical risks and returns of the S&P 500. This is done in the following section. 

                                                           
3
 Calculated as: Value = Invested Amount x (1 + Return ς Expense Ratio)

Years
 = $10,000 x (1 + 9% ς 0.05%)

30
 Ғ ϷмолΣусо 
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6. Historical Returns of the S&P 500 
This section studies the historical returns of the S&P 500 index. Although the S&P 500 dates back to 1957, 

this section only uses data beginning in January 1962 because the S&P 500 is compared to US government 

bonds whose data is apparently only publicly available from 1962. The period between 1957 and 1962 was 

uneventful for the S&P 500 and its price increased steadily during those five years so they can safely be 

ignored here. Taxes are also ignored in this section and discussed in section 10. 

This section has a lot of statistics. If you get confused and want to skip it, make sure you read the summary. 

6.1. Long-Term Returns  
At the beginning of January 1962 the price for the S&P 500 was almost $71 and at the end of December 

2013 it was almost $1,850. This was a return of more than 2,500% over 52 years, corresponding to a return 

of almost 6.5% per year on average. 

The companies in the S&P 500 also pay dividends which are not included in the annual 6.5% price return of 

the S&P 500. The so-called total return of the S&P 500 assumes dividends are reinvested each year and 

there are no taxes. With dividends reinvested, the S&P 500 gained more than 12,000% during these 52 

years, which means that $1 invested in the S&P 500 in January 1962 would have been worth about $121 in 

December 2013. This corresponds to an average annual return of almost 9.7%. This is shown in Figure 5. 

Figure 5: Total return for the S&P 500 when dividends are reinvested. Period is January 1962 to December 2013. 
Data ŦǊƻƳ {ǘŀƴŘŀǊŘ ϧ tƻƻǊΩǎΣ ŀƭǘŜǊƴŀǘƛǾŜ sources e.g. [10] and [11]. 
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6.1.1. Inflation  

Although $1 invested in the S&P 500 in 1962 had increased to about $121 at the end of 2013 through the 

increase in the S&P 500 price and reinvestment of dividends, the purchasing power of the dollar had in the 

meantime decreased by (87%) because of inflation. The inflation-adjusted return on the S&P 500 was 

therefore only about 1,500% over 52 years which corresponds to an average return of about 5.4% per year. 

This means that if you invested in the S&P 500 during this period then after 13 years on average, the 

inflation-adjusted value of your investment had doubled and you could buy twice as many goods, even 

though the goods had become much more expensive due to inflation during those 13 years. After 26 years 

you could buy four times as many goods, after 39 years you could buy eight times as many goods, and 

finally after 52 years you could buy nearly sixteen times as many goods for the money you had originally 

invested in the S&P 500. This doubling in purchasing power of your investment every 13 years shows the 

power of compounding investment returns over many years. 

6.2. Causes of Growth 
To assess whether the historical returns of the S&P 500 can be expected to continue in the future, we first 

need to consider the causes of those historical returns. The return on the S&P 500 depends on the price 

change and dividend payouts, both of which depend on the earnings of the companies in the S&P 500. 

Figure 6 shows the price, earnings and dividends of the S&P 500 between January 1962 and December 

2013 which are discussed in the following sections. 

Figure 6: Growth of the price, earnings and dividends of the S&P 500 between January 1962 and December 2013. 
5ŀǘŀ ŦǊƻƳ {ǘŀƴŘŀǊŘ ϧ tƻƻǊΩǎΣ ŀƭǘŜǊƴŀǘƛǾŜ ǎƻǳǊŎŜǎ ŜΦƎΦ [10] and [11]. 
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6.2.1. Earnings  

On average, the price of the S&P 500 grew 6.40% per year while the earnings grew slightly more at 6.45% 

per year.4 

In the long term we would expect the price of the S&P 500 to follow the earnings growth, because the 

earnings ultimately determine how valuable the companies in the S&P 500 are to their shareholders. But 

the future earnings cannot be known in advance which gives rise to speculation that causes the price of the 

S&P 500 to be more volatile than the actual earnings. Such speculation is inevitable in stock-markets. 

6.2.2. Dividends  

Now compare the earnings and dividends in Figure 6 and note that the dividends grew more smoothly than 

the earnings. Dividends are paid out to shareholders from the earnings so in the long term dividends 

cannot exceed the earnings. Because the earnings are volatile, companies can smoothen the dividends by 

using cash reserves or borrowing money in case of temporarily declining earnings, and companies can build 

their cash reserves by delaying dividend increases when their earnings are growing. 

Share Buybacks 

On average, the dividends only grew 5.5% per year which was almost 1% (percentage point) less than the 

earnings growth of 6.45%. A possible cause of this disparity is that US companies have significantly 

increased their so-ŎŀƭƭŜŘ ǎƘŀǊŜ ōǳȅōŀŎƪǎ ǎƛƴŎŜ ǘƘŜ ƳƛŘ мффлΩǎΦ LƴǎǘŜŀŘ ƻŦ ǇŀȅƛƴƎ ŀ ŘƛǾƛŘŜƴŘ ŀ ŎƻƳǇŀƴȅ can 

use the money to repurchase some of the shares from the shareholders who wish to sell their shares. 

Whether this is good or bad for the remaining shareholders depends on the share-price relative to future 

earnings, which is something that cannot be known in advance. This means a share buyback is a peculiar 

form of investment that the company makes on behalf of its remaining shareholders. If the share-price 

eventually turns out to have been too high then the share buyback would have destroyed value for the 

remaining shareholders, and conversely if the share-price eventually turns out to have been a bargain then 

the share buyback would have increased value for the remaining shareholders. 

There is an elaborate mathematical theory on how to assess whether a share buyback is good or bad for 

the remaining shareholders, see [12]. But this is not something a small private investor in the S&P 500 

should be concerned about. 

6.2.3. US Economy 

The so-called Gross Domestic Product (GDP) measures the total size of the US economy. In 1962 the GDP 

was almost $600 billion and by 2013 the GDP had grown to more than $17,000 billion, which corresponds 

to a growth of almost 6.7% per year on average. This is similar to the earnings growth for the S&P 500 

which was 6.5% per year on average. We would expect such a close relationship between the US economy 

and the S&P 500 because the companies in the S&P 500 are some of the largest companies in USA. 

                                                           
4 The price growth was previously reported to be 6.5% per year because it was calculated using the start 

and end-values of the S&P 500, while the growth rate of 6.40% per year is calculated by fitting a so-called 

exponential curve to the data so as to lower any distortion that might be caused by those particular start 

and end-values. The estimated growth rates are very similar and you can ignore this minor technicality. 
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6.2.4. Inflation , Population and Productivity  

A significant cause of the growth in the US economy and the earnings of the S&P 500 was inflation. 

Between 1962 and 2013 the inflation was about 4.0% per year on average, as measured by the CPI in 

section 3. The earnings of the S&P 500 grew almost 6.5% per year during this period, which was almost 

2.5% (percentage points) more than the inflation each year. 

There are several causes for the earnings growth of the S&P 500 exceeding the inflation.  One cause is the 

growth in the US population. In January 1962 there were about 184 million people in USA and by December 

2013 the population had grown to almost 318 million. This corresponds to a growth rate of about 1.06% 

per year on average. The population growth was larger in the earlier part of this period. 

Another and more significant cause of earnings growth for the S&P 500 is increased productivity of US 

workers. This can be measured by adjusting the GDP for both the inflation and increased population. The 

adjusted GDP growth rate was about 2.0% per year on average. This means the productivity of each US 

worker increased about 2% per year and almost tripled between 1962 and 2013. The work hours did not 

increase from 8 to 24 hours a day, so the cause of this improved productivity is likely the technological 

innovation that occurred during that period. 

6.2.5. Forecasting t he Future  

The historical return on the S&P 500 was mainly driven by inflation, increased productivity of US workers, 

and a growing US population. 

The most significant factor was inflation of about 4% per year on average. Whatever the future inflation is 

going to be, the S&P 500 can be expected to grow at least as much as the inflation over time. This is 

because the price of goods and services increase with inflation and this causes the earnings to increase for 

the companies in the S&P 500, which in turn causes the price and dividends of the S&P 500 to increase. 

The second factor was increased productivity of US workers of about 2% per year, which was likely due to 

technological innovation. The past few hundred years have seen human innovation of epic proportions. 

Whether this will continue in the future and for how long is hard to predict. 

The third factor was a US population that grew about 1% per year, although it seemed to contribute less to 

the growth of the S&P 500. The US Census Bureau estimates that the US population will grow about 0.8% in 

2015 and the annual growth rate will gradually decrease to about 0.5% in 2060. Although the US population 

may grow slightly less than it previously has, it does not appear to be an important factor in the growth of 

the S&P 500, and the companies in the S&P 500 may also sell more products abroad where populations are 

growing more and also becoming wealthier. 

So the main question about the long-term future return of the S&P 500 seems to be whether the 

technological innovation will continue and for how long. 
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6.3. Investment Period s 
The historical long-term return of the S&P 500 had greatly outperformed inflation and made the investor 

much wealthier in terms of purchasing power. But merely considering the average return of the S&P 500 

over more than half a century hides a volatility that can sometimes be extreme. For example, in the nine 

years ending on March 24, 2000, the price of the S&P 500 increased from around $367 to $1,527 for a gain 

of about 316%. But in the following nine years ending on March 24, 2009, the price of the S&P 500 

decreased from about $1,527 to $806 for a loss of about (47%), that is, nearly a halving in price. To better 

understand the historical risks and returns of the S&P 500 we must therefore consider many different 

starting dates and investment durations. 

6.4. Investing for 1 Year  
We first consider one-year investment periods for the S&P 500 index. The earliest one-year period that we 

consider started in January 1962. The last one-year period started in December 2012 and ended in 

December 2013. We do not merely consider investment periods that match the calendar years but consider 

all possible starting dates. For example, the first investment period we consider started on January 2, 1962 

and ended on January 2, 1963. But we also consider the investment period that started on the following 

day, January 3, 1962 and ended on January 3, 1963. Altogether we consider a total of 12,694 one-year 

investment periods between January 1962 and December 2013. 

The average return for the S&P 500 over all these one-year investment periods was about 11.2%, but there 

were great differences in return depending on when the investments were made. 

The worst one-year loss for the S&P 500 was (46.8%) which occurred in the year following March 5, 2008 

where the price of the S&P 500 was $1,334 and decreased to $683 a year later, thus having a loss of 

(48.8%) which was slightly offset by a dividend yield of 2% for a total return of (46.8%). 

The greatest one-year gain for the S&P 500 was 71.8% which occurred in the year following March 9, 2009 

where the price of the S&P 500 was $677 and increased to $1,140 a year later, thus having a gain of 68.6% 

plus a dividend yield of 3.2% for a total return of 71.8%. 

An example of a one-year return that was very close to the average return, occurred in the year following 

October 19, 1964 where the price of the S&P 500 was $84.93 and increased to $91.80 a year later, thus 

having a gain of 8.1% plus a dividend yield of 3.1% for a total return of about 11.2%, which was about the 

same as the average return for all one-year investment periods between 1962 and 2013. 

In summary, the one-year returns of the S&P 500 were 11.2% on average, but the returns were very volatile 

and ranged between a loss of (46.8%) in one year and a gain of 71.8% in another year. Half of the one-year 

returns were between 2% and 22%. 

6.4.1. Compared to Inflation  

An important reason for investing is to make up for inflation. So let us compare how the S&P 500 

performed relative to inflation over all one-year periods between 1962 and 2013. On average, the S&P 500 

returned 7.1% (i.e. percentage points) more than the inflation. But because the S&P 500 was highly volatile, 

the return on the S&P 500 was only greater than the inflation in about 7 out of 10 years. 
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The worst under-performance occurred in the year following October 3, 1973 during which the S&P 500 

lost (39.4%) and at the same time inflation was very high at 12%, thus giving an inflation-adjusted loss of 

(45.9%) for the S&P 500. 

Conversely, the S&P 500 outperformed inflation the most in the year following March 9, 2009, which was 

already mentioned above as the year in which the S&P 500 had its greatest historical one-year return of 

71.8%. During this year the inflation was only 2.3% so the inflation-adjusted return on the S&P 500 was 

about 68%. 

Note that the correct way of calculating inflation-adjusted returns is to use division rather than subtraction, 

so the return on the S&P 500 is divided by the change in the CPI. For example, a 71.8% return of the 

S&P 500 and a 2.3% increase in the CPI gives an inflation-adjusted return of 171.8% / 102.3% ς 1 = 68%, 

rather than calculating the inflation-adjusted return using subtraction like so: 71.8% ς 2.3% = 69.5%. 

Although the results are quite similar and will often suffice for making quick estimates. 

6.4.2. Compared to US Government Bonds 

Now consider whether the S&P 500 or US government bonds were better investments when investing for 

one year and ignoring taxes. Between 1962 and 2013 the S&P 500 outperformed US government bonds in 7 

out of 10 years, about the same frequency as the S&P 500 outperformed inflation. On average, the S&P 500 

returned 5.6% (i.e. percentage points) more than US government bonds with one-year maturity. 

The worst under-performance occurred in the year following November 20, 2007 where the S&P 500 lost 

(45.8%) and US government bonds returned 3.3%. 

Conversely, the S&P 500 outperformed US government bonds the most in the year following March 9, 

2009, which was already mentioned above as the year in which the S&P 500 had its greatest historical one-

year return of 71.8%. During this year US government bonds returned only 0.7%. 

6.5. Investing for 5 Years  
Now consider 5-year investment periods for the S&P 500 index. The earliest 5-year period we consider 

started in January 1962. The last 5-year period started in December 2008 and ended in December 2013. We 

do not merely consider investment periods that match the calendar years but consider all possible starting 

dates. For example, the first investment period we consider started on January 2, 1962 and ended 5 years 

later. But we also consider the investment period that started on the following day, January 3, 1962 and 

ended 5 years later. Altogether we consider a total of 11,694 five-year investment periods between January 

1962 and December 2013. 

The average annualized return for the S&P 500 over all these 5-year investment periods was about 9.6%. 

There were big differences in annualized return depending on when the investments were made, but the 

annualized returns were less extreme when investing for 5 years compared to just one year. 
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Worst 5 Year Period  

The worst 5-year loss for the S&P 500 was (34.4%) which occurred in the 5 years from March 5, 2004 to 

2009. This corresponds to an annual loss of (8.1%) that is compounded for 5 years. The starting price for 

the S&P 500 was $1,157 which decreased to $683 five years later for a loss of (41.0%) which was offset 

slightly by dividends that were reinvested during the years so the net loss was (34.4%). This period is shown 

in Figure 7. 

Figure 7: Comparison of the total return for the S&P 500 index, US government bonds and inflation as measured by 
the US CPI. Starting date is March 5, 2004 and investment period is 5 years. 
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Best 5 Year Period 

The greatest 5-year gain for the S&P 500 was 292% which occurred in the 5 years from August 11, 1982 to 

1987. This corresponds to an annual gain of 31.4% that is compounded for 5 years. The starting price for 

the S&P 500 was $102.60 which increased to $333.33 five years later for a 225% gain, which was further 

increased by dividends that were reinvested during the years so the total gain was 292%. This period is 

shown in Figure 8. 

Figure 8: Comparison of the total return for the S&P 500 index, US government bonds and inflation as measured by 
the US CPI. Starting date is August 11, 1982 and investment period is 5 years. 
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Average 5 Year Period 

An example of a 5-year return that was very close to the average annualized return of 9.6%, occurred in the 

5 years from June 28, 1989 to 1994. The starting price for the S&P 500 was $325.81 which increased to 

$446.07 five years later for a 37% gain, which was further increased by dividends that were reinvested 

during the 5 years so the total gain was 58% corresponding to about 9.6% per year on average. This period 

is shown in Figure 9. 

Figure 9: Comparison of the total return for the S&P 500 index, US government bonds and inflation as measured by 
the US CPI. Starting date is June 28, 1989 and investment period is 5 years. 
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The worst under-performance occurred in the 5 years from October 2, 1969 to 1974 during which the 

S&P 500 lost (4.3%) per year on average and at the same time inflation was high at 6.5% per year, thus 

giving an inflation-adjusted loss of (10.2%) per year for the S&P 500. 

Conversely, the S&P 500 outperformed inflation the most in the 5 years from August 11, 1982 to 1987, 

which was already mentioned above and shown in Figure 8 as the 5 years in which the S&P 500 had its 

greatest historical return of 31.4% per year. During these 5 years the inflation was only 3.2% per year so the 

inflation-adjusted return on the S&P 500 was 27.3% per year. 

You may note that these inflation-adjusted returns of the S&P 500 are not calculated by subtracting the 

inflation from the S&P 500 return. As mentioned in section 6.4.1, the correct way of calculating inflation-

adjusted returns is to use division rather than subtraction. 

6.5.2. Compared to US Government Bonds 

Now consider whether the S&P 500 or US government bonds were better investments over 5-year periods. 

We consider the total return of the S&P 500 where the dividends are reinvested, and we consider US 

government bonds with one-year maturity that are reinvested in new government bonds after each year. 

On average, the S&P 500 returned 3.7% (i.e. percentage points) more than US government bonds each 

year, when investing over 5-year periods. But because the S&P 500 was highly volatile compared to 

US government bonds, the return on the S&P 500 was only greater than the return on US government 

bonds in about 66% of the 5-year periods. 

The worst under-performance occurred in the 5 years from March 5, 2004 to 2009 during which the 

S&P 500 lost (8.1%) per year on average and at the same time US government bonds returned 3.1% per 

year on average. This is shown in Figure 7. 

Conversely, the S&P 500 outperformed US government bonds the most in the 5 years from December 1, 

1994 to 1999. During these 5 years the S&P 500 returned 28.3% per year on average while US government 

bonds only returned 5.5% per year on average. 

6.6. Investing for 10 Years  
Now consider 10-year investment periods for the S&P 500 index. The earliest 10-year period we consider 

started in January 1962. The last 10-year period started in December 2003 and ended in December 2013. 

We do not merely consider investment periods that match the calendar years but consider all possible 

starting dates. For example, the first investment period we consider started on January 2, 1962 and ended 

10 years later. But we also consider the investment period that started on the following day, January 3, 

1962 and ended 10 years later. Altogether we consider a total of 10,442 ten-year investment periods 

between January 1962 and December 2013. 

The average annualized return for the S&P 500 over all these 10-year investment periods was about 10.1%. 

There were big differences in annualized return depending on when the investments were made, but the 

annualized returns were less extreme when investing for 10 years compared to just one year. 
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Worst 10 Year Period  

The worst 10-year loss for the S&P 500 was (33.6%) which occurred in the 10 years from March 3, 1999 to 

2009. This corresponds to an annual loss of (4.0%) that is compounded for 10 years. The starting price for 

the S&P 500 was $1,228 which decreased to $696 ten years later for a loss of (43.3%) which was offset 

somewhat by dividends that were reinvested during the years. This period is shown in Figure 10. 

Figure 10: Comparison of the total return for the S&P 500 index, US government bonds and inflation as measured 
by the US CPI. Starting date is March 3, 1999 and investment period is 10 years. 
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Best 10 Year Period  

The greatest 10-year gain for the S&P 500 was 509% which occurred in the 10 years from August 23, 1990 

to 2000. This corresponds to an annual gain of 19.8% that is compounded for 10 years. The starting price 

for the S&P 500 was $307 which increased to $1,506 ten years later for a 390% gain which was further 

increased by dividends that were reinvested during the years for a total return of 509%. This period is 

shown in Figure 11. 

Figure 11: Comparison of the total return for the S&P 500 index, US government bonds and inflation as measured 
by the US CPI. Starting date is August 23, 1990 and investment period is 10 years. 
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Average 10 Year Period  

An example of a 10-year return for the S&P 500 that was very close to its average annualized return of 

10.1%, occurred in the 10 years from July 21, 1995 to 2005. The starting price for the S&P 500 was $554 

which increased to $1,227 ten years later for a 122% gain, which was further increased by dividends that 

were reinvested during the 10 years so the total gain was almost 162% corresponding to about 10.1% per 

year on average. This period is shown in Figure 12. Note that the annual return of 10.1% is an average for 

the entire 10-year period and the S&P 500 was actually very volatile during this period. 

Figure 12: Comparison of the total return for the S&P 500 index, US government bonds and inflation as measured 
by the US CPI. Starting date is July 21, 1995 and investment period is 10 years. 
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The worst under-performance occurred in the 10 years from March 3, 1999 to 2009 during which the 

S&P 500 lost (4.0%) per year and at the same time inflation was 2.6% per year, thus giving an inflation-

adjusted loss of (6.4%) per year for the S&P 500. 

Conversely, the S&P 500 outperformed inflation the most in the 10 years from August 23, 1990 to 2000, 

which was already mentioned above as the 10 years in which the S&P 500 had its greatest historical return 

of 19.8% per year. This is shown in Figure 11. During these 10 years the inflation was only 2.7% per year so 

the inflation-adjusted return on the S&P 500 was 16.6% per year. 

You may note that these inflation-adjusted returns of the S&P 500 are not calculated by subtracting the 

inflation from the S&P 500 return. As mentioned in section 6.4.1, the correct way of calculating inflation-

adjusted returns is to use division rather than subtraction. 

6.6.2. Compared to US Government Bonds 

Now consider whether the S&P 500 or US government bonds were better investments when investing for 

10 years. We consider the total return of the S&P 500 where the dividends are reinvested, and we consider 

US government bonds with one-year maturity that are reinvested in new government bonds after each 

year. 

On average, the S&P 500 returned 3.8% (i.e. percentage points) more than US government bonds each 

year, when investing over 10-year periods. But because the S&P 500 was highly volatile compared to 

government bond yields, the return on the S&P 500 was only greater than the return on US government 

bonds in about 74% of the 10-year periods. 

The worst under-performance occurred in the 10 years from March 3, 1999 to 2009, which was already 

mentioned above as the 10 years in which the S&P 500 had its greatest historical 10-year loss of (4.0%) per 

year, while US government bonds returned 3.5% per year on average. This is shown in Figure 10. 

Conversely, the S&P 500 outperformed US government bonds the most in the 10 years from August 23, 

1990 to 2000, which was already mentioned above as the 10 years in which the S&P 500 had its greatest 

historical return of 19.8% per year, while US government bonds only returned 5.4% per year on average. 

This is shown in Figure 11. 

6.7. Investing for 20 Years  
Now consider 20-year investment periods for the S&P 500 index. The earliest 20-year period we consider 

started in January 1962. The last 20-year period started in December 1993 and ended in December 2013. 

We do not merely consider investment periods that match the calendar years but consider all possible 

starting dates. For example, the first investment period we consider started on January 2, 1962 and ended 

20 years later. But we also consider the investment period that started on the following day, January 3, 

1962 and ended 20 years later. Altogether we consider a total of 7,941 twenty-year investment periods 

between January 1962 and December 2013. 

The average annualized return for the S&P 500 over all these 20-year investment periods was about 11.4%. 

There were significant differences in annualized return depending on when the investments were made, 

but the annualized returns were much less extreme when investing for 20 years instead of just one year. 
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Worst 20 Year Period  

The lowest annualized return was 6.1% which occurred in the 20 years from February 23, 1962 to 1982. The 

starting price for the S&P 500 was $70.16 which increased to $111.51 twenty years later for a 59% gain, 

which was further increased by dividends that were reinvested during the 20 years so the total gain was 

226% corresponding to about 6.1% per year on average. This period is shown in Figure 13. 

Figure 13: Comparison of the total return for the S&P 500 index, US government bonds and inflation as measured 
by the US CPI. Starting date is February 23, 1962 and investment period is 20 years. 

 

  


















































































