
Chapter 3: Building blocks 
This chapter is intended to bring you up to speed on some of the terminology and 

mathematical concepts you’ll need to pass the Series 7 exam. 
The first part of this chapter includes the basic vocabulary you’ll need to have begin a 

conversation in Financial-ese. You’ll see these words – and others – defined in the 
glossary and nut-shelled in the appropriate chapters. Just to get started, though, we’ll 
present the most basic terms here. 

The second part will go on the assumption that you stayed awake through Algebra I 
but haven’t used much of it since and haven’t had occasion to apply it in a financial 
setting. If you’ve had higher algebra, statistics, trigonometry and calculus, then you’re 
well-poised to not just pass the Series 7, but to pass exams required to attain more senior 
positions in the industry. To get in at the entry level though, all you need is a year of 
algebra. If you haven’t had even that modest exposure to math, maybe you should put off 
taking the Series 7 exam until after you’ve brushed up a bit. 

Important terms 
In the author’s subjective order of importance, not strict order by alphabet, here are 

some of the terms that you’ll need to know before diving in: 

registered representative: someone who works for a federally regulated broker-
dealer and handles customers’ accounts.  Registered reps traditionally carry the job title 
"account executive” but, because other brokerage-related jobs – from sales assistants 
through middle managers – may from time to time touch clients’ money, a broad range of 
financial industry workers are encouraged to become registered. Passing the Series 7 
exam is the major hurdle to becoming a registered rep. 

broker-dealer: a firm that buys and sells securities for its customers (that is, as a 
broker) or on its own account (that is, as a dealer). In this guide we use the term 
“brokerage” synonymously, if imprecisely. 

customer: the person on whose behalf a registered rep trades. In this guide we use the 
terms “customer,” “client” and “investor” interchangeably for style but, on the Series 7 
exam, “customer” will be used exclusively. 

securities: financial instruments that have value and can be traded. 
stocks: securities that convey partial ownership of a company. 

bonds: securities that convey an obligation to pay the debt of a company or 
governmental entity. 

options: securities that convey a right to buy or sell an underlying asset. 
mutual fund: a company in the business solely of investing in securities. 

Securities and Exchange Commission: federal agency charged with regulating the 
financial markets. 



initial public offering (IPO): the first sale of a security to investors at large; raises 
funds for the issuing company or agency. 

arbitrage: simultaneous buying and selling of a security to achieve a riskless profit. 
margin: money borrowed from a brokerage to purchase securities for a customer’s 

account.  
That’s enough to get started. There are hundreds of other terms you need to know, but 

we’ll address them one at a time as we go along. 
 

[tktk: web link] 
If you run into any vocabulary questions, don’t hesitate to visit Investopedia’s online 

dictionary: 
http://investopedia.com/dictionary/ 

 

Math camp 
Let’s start simple, with interest, the cost of borrowing money. It’s very easy to 

compute. Take the principal, that is, the amount of the loan and multiply it by the rate, the 
annual percentage that is being charged. Multiply the result by the time to maturity. 

For example, let’s say you’re borrowing $100,000 at a 5% annual rate for three years. 
Remember, “5%” is the same as 0.05. You would multiply $100,000 by 0.05 and get 
$5,000, and that’s the amount of interest you’d pay if you held on to that money for 
exactly one year. But now you have to multiply that by 3, the number of years that you’re 
borrowing the money. That final result, $15,000 ($5,000 x 3) is the amount of interest 
you’d have to pay. 

Of course, this example assumes you’re taking out the whole $100,000 in one lump 
and paying it back in one lump exactly three years later, and reality is messier than that. 
This mess is called compounding. 

Let’s take a similar example. Say you deposited $100,000 in the bank at 5% annual 
interest. After a year you’d have $105,000, true, but you can’t just tack on another 5% 
every year. For Year 2, you’d have to figure out what 5% is of $105,000 and add that on 
then, for Year 3, figure out what 5% of the Year 2 figure is and add that to the mix. 

We’ll get to the equation in a moment but, conceptually, here’s how you proceed, 
assuming the same three-year timeline: 

1. Start with the initial deposit, $100,000 in the current example. 
2. Multiply it by 1 + the interest rate; in the example, the interest rate is 5% so 

the factor is 1.05 and the result is $105,000. 
3. Multiply the Year 2 figure by 1 + the interest rate; in this example, the result 

is $110,250 ($105,000 x 1.05). 



4. Repeat Step 3 for all subsequent years; in this example there is only one more 
year, so the final result is $115,762.50. 

The depositor in this example benefits from compound interest. With simple interest, 
he’d have earned only $115,000; the other $762.50 is interest on the interest. 

Maybe an equation will simplify this: 
FV = PV x (1 + r)n 

Where FV is future value (the total at the end of the period, for which we’re solving), 
PV is the present value (the amount deposited today), r is the interest rate, and n is the 
number of periods for which r is compounded (years, in this simple example). 

Following this formula, you save some steps: 

1. Take 1 + the interest rate and raise it to the power of the number of years; in 
this example that would be 1.157625 (1.053). 

2. Multiply by the initial deposit; the final result is $115,762.50 ($100,000 x 
1.157625). 

If you consider an investment with a 30-year time horizon, you see how much simpler 
it is to use the equation. 

 
[tktk: tips and tricks logo] 

Throughout this guide, Investopedia makes it a practice to walk you through the 
mechanics of a mathematical process first, just to make sure you understand it 
conceptually. Only then do we – math-phobes ourselves – present the formula for you to 
memorize. 

 
Compounding segues smoothly into another concept you need to know about: the 

time value of money. Essentially, a dollar today is worth more than the promise of a 
dollar in the future. There’s any number of reasons for this: immediate gratification and 
risk of non-payment come immediately to mind. That’s why there’s interest charged on 
money, and some kind of financial return expected on any kind of investment. 

But it’s not that fuzzy – there’s some math to it, called net present value – the amount 
of money today that is equal in value to a larger amount of money in the future. We know 
from the preceding example that the present value of $115,762.50, at 5% interest over 
three years, is $100,000. But how do we arrive at that? Essentially, you reverse-engineer 
the compounding example. You start off, though, the same way by finding the same 
factor. 

1. Take 1 + the interest rate and raise it to the power of the number of years; in 
this example that would be 1.157625 (1.053). 

2. Instead of multiplying the present value by the factor to find the future value, 
you divide future value by it to find the present value; the final result is 
$100,000 ($115,762.50 ÷ 1.157625). 



The formula states this more succinctly: 
PV = FV / (1 + r)n 

When we discuss portfolio management in Chapter 7, you’ll need to understand some 
basic concept in statistics. Specifically, you’ll need to be able to compute variance and 
covariance to help you understand the capital asset pricing model and the whole concept 
of the security market line. 

Variance is a simple concept. Let’s define “all numbers from 3 through 5” as our 
population. The whole set is comprised of 3, 4 and 5. The average is going to be 4, and 
there will be very little variance there. 

Now consider another population: “all scores recorded for the Series 7 exam in a 
year”. There’s bound to be a few showoffs who get perfect scores. There’s bound to be a 
few people who sign in, suffer anxiety attacks, excuse themselves for a moment, never 
come back, and scored zeroes. And there’ll be a wide variety in between. Whether or not 
you accept Investopedia’s informed guess that the average score is probably somewhere 
around 75%, you’d probably accept that the actual scores are all over the map, from 0% 
to 100% and that there’d by a much higher variance than in the first example. 

Now that we understand variance conceptually, let’s see if we can measure it. We’ll 
start with the first example: 

Observation X
1. 3
2. 4
3. 5

   Sum (Σ) 12
   Number (N) 3
   Mean (µ) 4  

 
From the raw data, we see that, if you add each value (X, pronounced “kai”) from 

each observation, you get a sum (Σ, pronounced “sigma”) of 12. If you divide this total 
by the number of observations you get the arithmetic mean (µ, pronounced “myoo”) – 
we’ve been using the term “average” imprecisely up to now to describe this – of 4. 

Variance, then, is the measure of how far the X values range from this mean. To 
compute variance, follow these steps: 

1. Compute the mean, as we did just now. 

2. Subtract the mean (µ) from each observed value (X). 
3. Square each X -minus-µ quantity. 

4. Add each of those X -minus-µ-squared quantities. 
5. Divide by the number of observations. 

Here’s how it plays out in the above example: 



Observation X X - µ (X - µ) ² 
1. 3 -1 1
2. 4 0 0
3. 5 1 1

   Sum (Σ) 12 2
   Number (N) 3 3
   Mean (µ) 4 σ² = 0.67      

To further confuse matters, the symbol for variance, σ², is derived from the lower-
case Σ, and is pronounced “sigma squared”. 

In any event, the variance is 0.67. Let’s compare that with a more complicated 
population, that of the scores of 20 hypothetical people sitting for the Series 7 exam: 

Observation X X - µ (X - µ) ² 
1. 78 3.85 14.82       
2. 76 1.85 3.42         
3. 59 -15.15 229.52     
4. 88 13.85 191.82     
5. 75 0.85 0.72         
6. 70 -4.15 17.22       
7. 68 -6.15 37.82       
8. 69 -5.15 26.52       
9. 90 15.85 251.22     

10. 49 -25.15 632.52     
11. 80 5.85 34.22       
12. 81 6.85 46.92       
13. 78 3.85 14.82       
14. 77 2.85 8.12         
15. 81 6.85 46.92       
16. 92 17.85 318.62     
17. 83 8.85 78.32       
18. 81 6.85 46.92       
19. 49 -25.15 632.52     
20. 59 -15.15 229.52     

   Sum (Σ) 1483 2,862.55  
   Number (N) 20 20
   Mean (µ) 74.15 σ² = 143.13      

 

The variance in this case is 143.13. As you’d expect, it is orders of magnitude greater 
than the variance computed in the elementary example we used to open this discussion. 

Now that you have the concepts and know what the Greek symbols represent, here’s a 
formula you can jot down on the scrap paper they’ll give you at the testing site: 

Σ(X  - µ)² 
N

σ² =
 

Here are a few things about variance that won’t be on the test, but you ought to know 
anyway: 



1. This discussion is about variance for observations of an entire population. 
There’s a whole other formula for variance of a sample of a population. 

2. A lot of people at this point wonder why everything has to be squared. The 
reason is, if you just added everything all the X -minus-µ quantities, the 
negatives would exactly offset the positives and you’d always end up with 0. 

3. The square root of the variance, σ², is another measure of dispersion called the 
standard deviation and is represented σ. 

Now that you understand variance, you need to become acquainted with covariance, 
that is, the measure of correlation between two different quantities. Let’s say you have a 
theory that the stock of National Widget Corp. will, over time, rise and fall in tandem 
with that of American Widget Services. You want to explain this to your client because 
you’ve recently seen a spike in NWC’s price while AWS’s has stayed in the doldrums. 
You believe that money invested now in AWS stock will soon benefit when its share 
price rises with the same tide that’s now raising NWC’s. 

Let’s look at the data. For simplicity’s sake, we’ve rounded µ to the nearest whole 
number: 

Quarter NWC AWS
Mar-00 10 35
Jun-00 11 38
Sep-00 12 40
Dec-00 13 44
Mar-01 14 48
Jun-01 15 55
Sep-01 14 50
Dec-01 13 45
Mar-02 12 41
Jun-02 11 36
Sep-02 10 29
Dec-02 11 31
Mar-03 12 37
Jun-03 13 40
Sep-03 14 49
Dec-03 15 57
Mar-04 14 50
Jun-04 13 42
Sep-04 12 33
Dec-04 11 29
Mar-05 10 23
Jun-05 11 24
Sep-05 12 25
Dec-05 13 27

   Mean (µ) 12 39  
 

Let’s look at it again as a time-series chart: 



Covariance of NWC and AWS
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Here’s how you prove your point: 

1. Collect the historical data, including the mean average, as we did above. 

2. Take the first series and compute its X -minus-µ values. 
3. Take the second series and compute its X -minus-µ values. 

4. Multiply each X -minus-µ value from Step 2 by the value from Step 3 for each 
observation. 

5. Sum all values derived in Step 4. 
6. Divide by the number of observations. 

Let’s expand our table to do the calculations for steps 2 and 3: 



Quarter NWC AWS NWC X - µ AWS X - µ
Mar-00 10 35 -2 -4
Jun-00 11 38 -1 -1
Sep-00 12 40 0 1
Dec-00 13 44 1 5
Mar-01 14 48 2 9
Jun-01 15 55 3 16
Sep-01 14 50 2 11
Dec-01 13 45 1 6
Mar-02 12 41 0 2
Jun-02 11 36 -1 -3
Sep-02 10 29 -2 -10
Dec-02 11 31 -1 -8
Mar-03 12 37 0 -2
Jun-03 13 40 1 1
Sep-03 14 49 2 10
Dec-03 15 57 3 18
Mar-04 14 50 2 11
Jun-04 13 42 1 3
Sep-04 12 33 0 -6
Dec-04 11 29 -1 -10
Mar-05 10 23 -2 -16
Jun-05 11 24 -1 -15
Sep-05 12 25 0 -14
Dec-05 13 27 1 -12

   Mean (µ) 12 39  
At this point, let’s start using statistician’s symbols for the two data sets. Rather than 

call them NWC and AWS, which can get confusing, let’s call these two series r1 and r2 
which can get just as confusing but is more mathematically elegant. Let’s further 
distinguish r1i  and r2i as the actual values and r1ave and r2ave as the µ averages of all r1i  and 
r2i values: 



Quarter r1i r2i r 1i  - r 1ave r 2i  - r 2ave

Mar-00 10 35 -2 -4
Jun-00 11 38 -1 -1
Sep-00 12 40 0 1
Dec-00 13 44 1 5
Mar-01 14 48 2 9
Jun-01 15 55 3 16
Sep-01 14 50 2 11
Dec-01 13 45 1 6
Mar-02 12 41 0 2
Jun-02 11 36 -1 -3
Sep-02 10 29 -2 -10
Dec-02 11 31 -1 -8
Mar-03 12 37 0 -2
Jun-03 13 40 1 1
Sep-03 14 49 2 10
Dec-03 15 57 3 18
Mar-04 14 50 2 11
Jun-04 13 42 1 3
Sep-04 12 33 0 -6
Dec-04 11 29 -1 -10
Mar-05 10 23 -2 -16
Jun-05 11 24 -1 -15
Sep-05 12 25 0 -14
Dec-05 13 27 1 -12

r 1ave , r 2ave 12 39  
 
Now that we’ve got the new nomenclature in place, let’s push on to steps 4 and 5, that 

is, multiply those last two columns together and sum up those columns: 



Quarter r1i r2i r 1i  - r 1ave r 2i  - r 2ave (r 1i  - r 1ave )*(r 2i - r 2ave )
Mar-00 10 35 -3 -4 12
Jun-00 11 38 -2 -1 2
Sep-00 12 40 -1 1 -1
Dec-00 13 44 0 5 0
Mar-01 14 48 1 9 9
Jun-01 15 55 2 16 32
Sep-01 14 50 1 11 11
Dec-01 13 45 0 6 0
Mar-02 12 41 -1 2 -2
Jun-02 11 36 -2 -3 6
Sep-02 10 29 -3 -10 30
Dec-02 11 31 -2 -8 16
Mar-03 12 37 -1 -2 2
Jun-03 13 40 0 1 0
Sep-03 14 49 1 10 10
Dec-03 15 57 2 18 36
Mar-04 14 50 1 11 11
Jun-04 13 42 0 3 0
Sep-04 12 33 -1 -6 6
Dec-04 11 29 -2 -10 20
Mar-05 10 23 -3 -16 48
Jun-05 11 24 -2 -15 30
Sep-05 12 25 -1 -14 14
Dec-05 13 27 0 -12 0

r 1ave , r 2ave 13 39 292
   Number (N) 24  
 
So we see that the sum of the (r1i - r1ave)*(r2i - r2ave) values is 294. A quick count of the 

observations gives us an N of 24, so if we do the simple division we come up with a 
covariance (Cov) of 12.25. 

Again, it might be helpful to write this formula over a few times, then jot it down on 
scrap paper at the test site: 

Cov(r1,r2) = 1/N * Σ (r1i - r1ave)*(r2i - r2ave) 
One note before we leave the arena of statistics by any and all available exits: We 

used hard numbers in this example just to keep it simple. Generally, covariance is used to 
determine rates of return, which are expressed as percentages. The math, though, is 
completely the same. 


