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Basic Math Review
Introduction

1.  First courses in statistics do not stress doing math, but rather understanding the logic behind it, particularly since computers are so much better at doing statistical problems than are people.  Even your calculator will do most of what we do in this class better, and much faster than you can.  However, you do have to do some math, to understand what the computer is doing, so you can interpret the results.
2.  All of the math is easy, if you do it step by step.  The keys you must have on your calculator:  Percent, Square root, X-squared, +/- Key, Mean, Standard deviation, Correlation (r or corr key), Slope and intercept (b/a key).
Variables and Values
1.  Variables are any attribute or trait that can change value from case to case or from time to time.  Examples of variables:  Social class, religion, attitude toward elderly people, your age, homicide rates, etc.  We will use symbols (letters) to refer to variables, usually the letter X when only one variable.  If there are two variables, then X is the independent variable, and Y is the dependent variable.
2.  Values are the categories under each variable.  These are referred to with subscripts after the letter for the variable.
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refers to the score for the first person, the score for the second, and so on.  
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 refers to all the scores in the sample.  For the variable "age", 
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 would be the age of the first respondent.  (Respondent refers to a person answering a survey.)  
OPERATIONS

Addition

1.  The symbol used to tell you to add all scores is 
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, which is the uppercase Greek letter sigma and stands for "the summation of."  So, 
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means "the summation of all the scores" and tells you to add all the scores for that variable.  
2.  
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 means the sum of the squared scores.  If 
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First the scores are squared one at a time, and then the squared scores are added.  
3.  
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means the sum of the scores, squared.  
If 
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Then, 
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4.  Operations with negative numbers.  You don't need to know the rules for adding, subtracting, multiplying, or dividing negative numbers--your calculator will do it for you

Use the +/- key to change the sign of positive numbers to negative numbers.  

e.g., 3 + (-1) +4 = 6

On your calculator, 3, +,1,(-/+ key),+,4,=

e.g., (-3)(4)= -12

On calculator, 3,(-/+ key),x,4,=

If you try to get the square root of a negative number, you'll get an error message.  For the purposes of this class, negative numbers do not have square roots, since multiplying a number by itself can't result in a negative value.
Accuracy and Rounding Off

1.  Work with as much accuracy as your calculator will allow, and round off to two places beyond the decimal point at the very end.  This is not really correct—you should work with the same level of accuracy as the original raw data, but for this book, you need to do what the author did.  

2.  If you have to report intermediate subtotals, round the subtotals off to two places also.
3.  How to round off.  Look at the number immediately to the right of the last digit you will retain--usually the third number after the decimal point.  If that digit is greater than 5, round up the numbers you will retain.
e.g., 23.346 becomes 23.35

e.g., 23.396 becomes 23.40

e.g., 23.996 becomes 24.00

4.  If that digit is less than 5, leave the number the same. 

e.g., 23.242 becomes 23.24

5.  If the digit to the right is 5 (with no digits after), then round up if the digit immediately to the left is even (way to remember is "even up").  Keep the number the same if that digit is odd.
e.g., 23.345 becomes 23.35

e.g., 23.355 becomes 23.35
Formulas, Complex Operations, and the Order of Operations
1.  During the term, we will break the formulas down into small steps to make them very easy to do.  However, you need to complete the steps in the proper order.  The basic rules are
2.  Find (calculate) all squares and square roots first
3.  Then do multiplication and division.
4.  Finally complete all addition and subtraction.
5.  These rules are overridden when an expression contains parentheses.  Solve all expressions in parentheses before applying the rules stated above.  In division, the number on top is the numerator, and the number on the bottom is the denominator.
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