
Module 4

Subscripted Variables
In many situations, there will be a number, often a large number, of entries of the same kind: multiple observations of the same thing, such as measurements of the high temperature on a number of days or the number of people in attendance at a church service across a period of time.  To write down formulae for calculations, without losing track of the data and without becoming unacceptably confusing or cumbersome in the description of the formula, subscripted variables are used.  The concept is simple: you decide what you will call the variable in general, then use a number or another variable, written in smaller size below and to the right of the variable.  Examples look like this: xi or Y4 or Temp4 et cetera.  Notice that a variable can be more than just one letter long: looking at Temp​4 for instance, you could easily guess that this is the fourth measurement of a temperature in a list of temperatures.

The subscripts are also used to specify things about the variable.  Sticking with the temperatures, for instance, TempMax could be used to indicate the maximum temperature in the list, Temp​​ave would be the average of the temperatures on the list, Temp​Min could be the minimum of the temperatures on the list, and so forth.  This is simply a way of being specific about what you are talking about with respect to the given variable. Writing down what each variable refers to, by the way, is sometimes very helpful in working with variables, and with subscripted variables, especially if you come back to the notes later.
At first glance, this may seem rather cumbersome, and perhaps a little silly to do: you've got the list of things, after all, and you know what to do with it.  It is in writing formulas involving calculations involving those variables that the concept of a subscripted variable becomes important.

Summation and Product Notation
Many important formulas involve calculations done on numbers, then that calculation added to a running total or multiplied to a running product.  Trying to write down formulas like that can be cumbersome.

To deal with that, mathematicians use a summation sign: .  That is the capital letter sigma—the Greek version of S.  When you see  followed by a formula, it means: for each subscripted variable, perform this calculation then add it to the running total.  Often, the summation sign will have something written below it and above it, like this: 
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 which means there are 25 x​i and we need to add up the reciprocal of their squares.  Sometimes, the same thing will look like this: 
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which means exactly the same thing:

1/x12 + 1/x22 + 1/x32 + ….  + 1/x242 + 
1/x252 

What comes after the summation sign can be a little more complicated, sometimes:
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 for instance, which is a statistics formula I frequently need to use.  You will note, by the way, that we are summing across n entries—whatever value n may have.  That's actually quite common with the summation notation.

There is also the product notation, which is very similar to the summation notation.  Rather than the Greek capital letter sigma, like our S, the mathematicians use the Greek capital pi,  which is their equivalent of our capital P.  P for product, S for sum—easily remembered, I hope.

The notation works pretty much the same.
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  means you multiply 1*2*3*….*(n-1)*n.  Just as an interesting aside, n! is called "n factorial" and is another useful formula in probability theory and a lot of other areas of mathematics.

The things you multiply together can, of course, be much more complicated, just as the things you add together in the summation notation.  That, however, belongs in another course altogether.

Top Reasons to Use a Bank or Credit Union
1. Automatically pay bills. Banks & Credit Unions will let you automate payments, making sure that they are remembered.  This requires the payments to be a predictable amount, and if you can keep an adequate balance to cover the expected bills, there is minimal risk of overdraft
2. Keep your cash safe. Keeping your money hidden in your home, or some other supposedly safe place, makes it more prone to theft or loss by flood, fire or other natural disaster.  In a bank or credit union, the deposit is insured, and safe essentially no matter what.
3. Get your wages. Many employers will only pay your wages into a bank or credit union account, rather than by cash in hand or a check.  Having the account allows them to do direct deposit
4. Statements. By providing a listing of all your cheques and debit card payments, as well as all your cash withdrawals, such accounts make tracking your expenses and your income much easier
5. Debt free living. Accounts will often warn you when your account is low on funds, or flatly keep you from spending money you do not have, keeping you from needlessly accruing debt.

6. Mobile banking. Banks and credit unions are now allowing you to transfer funds and check balances, often even pay bills and deposit cheques through a smartphone application.  Although this makes managing your money easier, it also can make squandering it easier as well
7. Receive benefits. In the USA, most benefits are now only paid by direct electronic deposit into specified credit union or bank accounts.

8. Shop online. With a bank or credit union account, you can set up to make online purchases, often being able to buy things at a lower price than in a brick-and-mortar store. Creating this ability, however, also makes it easier to buy things you do not need, and for clever hackers to steal your account information and rob you.  Also, online purchases may not be what they appear to be.
9. Safe from thieves. Cash on your person is all too easily stolen. Debit cards, on the other hand, usually require a PIN, something that you should have memorized and not written where it could be found.
There is a useful guide to bank accounts and products from the Money Advice Service.

Finding the Right Financial Institution

This material is modified from:

http://www.practicalmoneyskills.com/personalfinance/savingspending/banking/index.php?print=y 

Finding the right financial institution is important.  Start the process by deciding what you need and what you want before you start the search. For convenience, banks and credit unions will all be lumped together as financial institutions in this text.  Before you open a checking and savings account, consider:

· Location. Does the financial institution have branches in the areas where you work and live?

· Availability of ATMs. The ATMs owned by your bank won't charge you to withdraw cash, but other banks' ATMs will. Does the financial institution have machines in locations that are convenient for you?

· Hours. If you work during the day, you may need a financial institution with extended hours.

· Customer service. Do their customer service offerings fit your needs?

· Online banking. The Internet has made it very convenient to keep track of your finances online.

Banks and credit unions also offer other services and products to consider:

· Credit cards

· Lines of credit

· Personal, business and auto loans

· Mortgages

· Online or mobile banking

· Automatic bill pay

· International banking

· Health savings accounts

· Financial planning

· Investment management

· Health, home and car insurance

· Retirement programs

Consider which of these are significant, either by being important or by being convenient, and look at financial institutions with those in mind.  Many financial institutions will offer lower fees and higher interest rates to those who use multiple services in their institution, another point to consider.

Financial institutions offer a variety of options on checking accounts, some free but others with a monthly fee or a fee for use.  Look at what fees the institution charges.  Although they are often small, they tend to add up quickly.  In particular, consider:
· Check fees.  Many financial institutions charge a small fee for handling every check written; others will allow a certain number of transactions a month without charge, then charge for any additional transactions.  Institutions that offer completely free checking will often require a minimum balance at all times.
· Balance Inquiry fees. Some institutions charge for you to check how much money remains in your account

· ATM Fees. Using automated tellers, especially those from other institutions, may incur a fee from your bank, and also from the bank whose automatic teller you are using.
· Overdraft Fees. Many institutions will offer to cover the funds for you withdrawing more from your account via an ATM, or debit card, or for a check that requires more than you have in your account.  If your institution covers you for such events, you will have to opt for it, and not only will the amount covered have to be repaid, there will be a charge for the service.
Savings accounts always accrue interest, but some checking accounts also accrue interest, usually at a lower rate.  If you expect to carry a large balance in your checking account, this is also a significant consideration.

Banks vs. Credit Unions

Initially, credit unions only provided savings accounts and lower interest loans.  Over time, they have increased their range of services, many of them now offering the same range of services offered by banks.  Here is a simple comparison of the two kinds of financial institutions.
	
	Bank
	Credit Union

	Ownership
	Usually a group of investors with capital
	Democratically controlled and owned by members

	Business Pattern
	For profit
	Not for profit

	Insured (US Only)
	FDIC

(Federal Deposit Insurance Corporation)
	NCUA

(National Credit Union Administration)

	Other
	May offer greater accessibility and more services
	May offer lower cost services and higher interest rate on savings
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