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Notes on Compounding Interest


The Latte Factor

David Bach has a real-life scenario that could make all of us wake up and smell the coffee. He calls it the “Latte Factor.” In an interview with a young woman, Kim, he discovered that as part of her daily routine she buys a double nonfat Latte ($3.50) + a nonfat muffin ($1.50) every morning for a total daily spending of $5. This turns out to be $150/month and around $2000/year. He challenged her by asking her how much she thought she could save by the time she was 65 (42 years) if she put this money into an index fund, which has averaged around 10% over the last fifty years. Kim guessed around $200,000. No. Then she guessed $500,000. No. In fact, she would have saved around $1.2 million. And if this was part of her 401(k) plan, with her employer matching just 50%, she would be saving nearly $3000/year and would have saved around $1,774,202 by the time she became 65. HER LATTES WERE COSTING ME NEARLY TWO MILLION DOLLARS!”
From my new favorite author Ric Edelman, consider these examples: If you invest $10,000 at 5% interest for 20 years, you would profit $16,533 (ignoring taxes for now). But if you doubled the rate of interest to 10%, how much money would you earn?

Although you might quickly guess that doubling the rate would double the return, this is not the case. When you double the rate, 5% to 10%, you are essentially increasing the rate by 100%, and when you do this, instead of getting a 200% profit, you actually get a 350% profit. Instead of $16,533 in interest, you would earn $57,275.

This is the power of compound interest. Money does not grow linearly – it grows exponentially! Take it a step further: If you earn 15% instead of 5%, your profit would be $153,665. Thus, three times the rate produces nine times the return. And at 20% -- a four-fold increase in the rate – your profit would be $373,376, or a return 23 times higher than that provided by 5%.

So where can you get 20% compounding interest guaranteed with no risk? --- Beats me! And even if I knew, why would I tell you?
Beware of the Wall Street Sharks!

Wall Street things along two lines: (1) The only sure way to make money from investments is to earn commissions by selling them, and brokers can do that only by convincing someone that he or she will get rich in the process. Thus, this theory says a broker tells a client to buy or sell because it’s good for the broker, not necessarily good for the investor. 

(2) The Wall Street sharks who are on TV, the radio, or in some magazine or newspaper telling you to buy a certain stock often already own it, and they want to unload it. But they can’t sell until the price goes up, or up again, and what better way to get the price of a stock to go up than by telling a few million people to buy it? So, they tout the stock on CNBC or Wall Street Week or Money magazine, and the masses oblige. The stock briefly goes up – long enough for the guy who pitched it to get out – and he goes back on these programs to say, “See? I was right!”

Wall Street is full of these self-fulfilled prophecies. No joke!

Studies have shown that in the 48 hours after a stock is touted on a popular TV show or news column, the stock rises significantly as tens of thousands of people call their brokers with buy orders. The run-ups last just long enough for the sharks who fed the information to the media to cash out at big profits. After that, the stocks quickly return to their original levels, leaving investors with stocks they bought at very high prices.

Example:

Kidder Peabody broker A. Karl Kiplee: According to Financial Planning on Wall Street, Kiplee admitted that he planted inaccurate stories in media about Epitope, Inc., a small biotech company. Allegedly, he gave CNBC and then-Money magazine reporter Dan Dorfman (perhaps the best-known financial journalist in the nation at the time), false information, causing Dorfman to report in March 1994 that Epitope’s AIDS test stood only a 1% chance of receiving FDA approval. This allegedly caused the stock to drop in value, yet in December of that year, the test was indeed approved.

Epitope, alleging false and misleading statements, settled a suit with Kiplee, and even considered a suit against Dorfman, merely because Dorfman quoted Kiplee. As Dorfman later told Business Week, one “just can’t be sure that everyone [you] speak to is 100% ethical.”
But if that was not enough, in 1995 Business Week reported that Dorfman was under investigation by federal authorities regarding relationship with a Wall Street publicist. According to Business Week, the allegations were that corporate clients paid fees to the publicist, a good friend of Dorfman’s, in exchange for having Dorfman say positive things about the company. There was no indication that any money was exchanged between the publicist and Dorfman. However, Dorfman was fired by Money magazine; and he later left CNBC.

Even more recently The Wall Street Journal was reporting brokerage companies as large as UBS were misleading their clients into investing in funds that carried high fees or were frequently traded, with commissions siphoned off every trade.

It is a vicious cycle of abuse in the market and by the media. The unwary investor will get eaten alive by it. 

Your CREDIT CARD also carries a similar scandalous lever… we’ll talk about this more later. 
What is compound interest all about?

“The most powerful force in the universe is compound interest” (Albert Einstein).This is not quite verifiable, but it is certainly a prevailing quotation. Einstein is also said to have called compound interest “the greatest mathematical discovery of all time.” 
Formula for Simple Compound Interest:
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FV = Final Value

PV = Present Value

i = Interest Rate (expressed as a decimal)

n = Number of Compounding Periods

Example for a typical index fund investment over 30 years starting with $1000 and a 10% annual compounding return:

FV = 1000 (1+.11) ^30 = $22,892.30 (total investment amount: $1000)
Situation: What would happen if you made a contribution of $1000 every year for that 30-year term? (Formula complex)

FV = $243,805.47 (total investment amount: $31,000)

So, how can you become a millionaire by the time you retire? Can you save $4,150 per year? If so, and you invest it in a typical index fund, you will earn…

FV = $1,011,792.70 (total investment amount: $128,650)

You would be a millionaire. And to those of you that are more aggressive investors, consider this. If you start with $12,000 and add $12,000 ($1000/month) per year, then…
FV = $2,925,665.65
You would be a multi-millionaire.

Where you can find an online compound interest calculator:

http://www.moneychimp.com/calculator/compound_interest_calculator.htm
What are the keys to compound interest?

1. Time

How important is it to begin putting aside money for savings right now, as opposed to sometime later?

The following chart illustrates the effect of compound interest on savings over the course of 40-plus years. It shows that now is the time for saving.

The sooner you start to save, the greater the benefit of compound interest. Compound interest is the interest earned on reinvested interest, in addition to the original amount invested.

Here's an example: Two different individuals--Darryl and Cheryl, each 22 years old--have an extra $2,000 a year to invest or spend as they choose. Darryl opens an Individual Retirement Account (IRA) to start saving. Cheryl chooses to spend her $2,000.

In this example, Darryl's IRA earns 12% per year. Darryl saves $2,000 per year for six years, and then never puts another cent into his IRA.

Cheryl spends her $2,000 per year for six years. After that time, she invests $2,000 per year until she is 65 years old. Cheryl earns the same 12% interest per year that Darryl does.

The chart below shows the value of Darryl's and Cheryl's respective IRAs, from the time they are 22 years old all the way to 65. Keep in mind, Darryl's total investment is $12,000 ($2,000 per year for the first six years), while Cheryl's is $74,000 ($2,000 per year for the last 37 years).

	Age
	Darryl
	Cheryl

	22
	$2,240
	$0

	23
	4,509
	0

	24
	7,050
	0

	25
	9,896
	0

	26
	13,083
	0

	27
	16,653
	0

	28
	18,652
	2,240

	29
	20,890
	4,509

	30
	23,397
	7,050

	35
	41,233
	25,130

	40
	72,667
	56,993

	45
	128,064
	113,147

	50
	225,692
	212,598

	55
	397,746
	386,516

	60
	700,965
	693,879

	65
	1,235,339
	1,235,557


As you can see, with compound interest, the earlier you start saving, the greater the accumulated interest on your original investment. The important thing is to start saving your money now. The best time to start saving is now--no matter how large or small the amount. It's never too late to start. Remember, today is the first day of the rest of your life, so get time on your side and plan for your future by starting to save—now 
(http://www.mindyourfinances.com/money-management/savings/081104-04)
2. Interest Rate
Interest Rate is another critical factor when considering compound interest. Sometimes just a simple comparison is worth a thousand words. So, compare these real interest rates over time, and I think you will see what I mean:

	
	Bank of America
Checking
	Emigrant Direct Money Market
	Vanguard Small Cap Index Fund

	Present Value
	1000
	1000
	1000

	Interest Rate
	.05%
	5.05%
	11.15%

	30-year return
	$1015
	$4384
	$23,838

	Annual $1000
contribution
	$30,000
	$30,000
	$30,000

	30-year return
	$32,249.24
	$76,001
	$255,167

	Inflation (3%) adjusted return
	$21,016
	$43,821
	$130,659


Inflation-adjusted return calculator: http://www.fandktitle.com/calcs/allcalcs/invest_return_calculator.htm


Inflation is simply the reduction of the value of your dollars expressed as a percentage. For example, if the inflation rate is 10%, as it was and more during the 1970’s, then your $1.00 would only be able to buy $.90 of stuff. And just as there is the miracle of compounding interest, there is also the curse of compounding inflation. Therefore, if you keep your money under your mattress for 30 years, you may not realize it, but you are actually losing money by losing value in your money. Likewise, if you are earning less than the rate of inflation in your bank account, then you are also losing money by losing the value of your money.
Rule of 72

Einstein has also been credited with the discovery of the compound interest Rule of 72, whereby you can determine how quickly your money can double given an interest rate by dividing 72 by the interest rate. For example, $1000 with a compounding interest rate of 8% would double to $2000 in approximately 9 years (72/8 = 9).

An extreme example:

What is the one asset that has produced more millionaires in U.S. history? – No, not the internet – it’s real estate. What is the most expensive real estate?

(a) Maui

(b) Hong Kong

(c) Manhattan

(d) Monaco 
(e) Tokyo

The answer is (c). Manhattan Island’s real estate is the most expensive in the world. And from whom did we buy it and how much did we pay? We bought Manhattan Island from Native Americans, for blankets and beads worth $24. The year was 1626. You may think, wow! What a bargain! A whole island for $24! But consider this, if the Indians had invested $24 at 7.2% interest (a modest interest rate for today), how much money do you think they would they have by 2007? 

According to the Rule of 72, it would take 10 years to double your money at a rate of 7.2% because 72/7.2 = 10. Since there are 378 years between 1626 and 2007, that would mean that the money would double about 38 times, becoming $5,752,801,116,572. If you use one of the many compound interest calculators on the nternet, you get a more accurate number. I got $7,663,452,372,132.33. As you see, the bigger the amount gets, there could be some significant differences between the Rule of 72 estimate of return and the actual return. Even so, $7.7 trillion!! 
How big is a trillion? Your eyes may glaze over at this amount. And it may not help any to consider that our national debt is currently $9,001,273,491,695.43 as of 10:12:06 PM on Sept. 26, 2007 (http://www.brillig.com/debt_clock/) .Here’s another way to think about it. If you were to count from one to a trillion, counting one number each second, it would take you more than 11 days to reach one million. To reach one billion, you’d have to count for 31.7 years, while one trillion would take you 31,688 years. Again, here’s another way. If you like to go shopping, consider this: If you were to spend $1,000 a day, to spend $1 million, it would take you 3 years. To spend $1 billion, it would take you 3 thousand years. To spend $1 trillion, it would take you 3 million years. That’s a lot of shopping!



Practical Application
Here’s the beauty of this rule and the principle of compounding interest and the time value of money. You don’t even have to double your savings to succeed financially. Let’s say you can only save $150 per month. Even at 5% interest, over 40 years you would have $228,903. If you doubled that to $300 per month, you’d double your return to $457,806. But to double the amount you save, you’d have to work harder – and most of us work hard enough as it is.

So let’s try working smarter instead. If you continue to save the same $150 per month, now earn 10% instead of 5%, your account in 40 years will be worth $948,612 – or four times more than if you had earned 5%. So, in a sense, working smart is twice as profitable as working hard.

And if you are really smart, you’ll try to do both: By boosting your monthly savings to $300 wand earning 10%, you’ll have $1,897,224 (calculator with monthly additions: http://www.geekhideout.com/compound.shtml) . 
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