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In this chapter, we explore these functions, plus several others that you will want to add to your R toolkit. 
The main goal of these variable transformation techniques is to analyze data in the most clear and meaningful 
terms possible. You can use these methods to present the results of data analysis to an audience in tables and 
figures with the appropriate level of detail. Sometimes, effective analysis requires greater detail; other times, 
simplifying variables helps us focus on key relationships and avoid cluttered presentations. The utility of these 
methods may not be immediately apparent because they are commonly intermediate steps, but we use them 
often and will refer back to these techniques in later chapters so they’re worth learning early on. These methods 
can help you use datasets for creative, original research.

APPLYING MATHEMATICAL AND LOGICAL OPERATORS TO VARIABLES

Some of the simplest and most useful variable transformations use mathematical operators. As we work through 
some examples, keep in mind that the variables we’re working with are not single-number solutions to algebra 
problems, but rather long series of values that vary from one observation to the next in a dataset.

In the states dataset, we find the variable prcapinc, which encodes the average income (in dollars) per person 
in each U.S. state. This is a very precise measure of average individual income in each state, but it may make more 
sense to analyze the effect of a thousand dollars of additional income rather than the effect of one more dollar. We 
can modify the units of income, without distorting the data, by creating a new variable from the existing one.

# Applying mathematical operator to transform variable

# The new variable should have a different name than the original

states$prcapinc.k = states$prcapinc / 1000  

A common use of mathematical operators is converting a variable encoded as a percentage to one encoded 
as a proportion by dividing by 100 (or converting proportions to percentages by multiplying by 100).

Another useful application of math operators is inverting variable values so that higher values 
correspond to more of the characteristic being measured. Numeric rankings, in particular, can be confusing 
because the natural interpretation of a “higher” ranking is actually a lower number (i.e. #1 ranking). Strictly 
speaking, Southern states are ranked more positively by the Brady Campaign to Prevent Gun Violence, a 
group in favor of gun control laws, than non-Southern states. To avoid the mental gymnastics of “more 
actually means less,” you can invert the rankings so higher values correspond to more gun control laws (the 
characteristic the Brady Center is really measuring). Since this is already done for you in the states dataset 
(see states$gun_rank_rev), let’s practice using math operators to create a clearer measure of support for a 
federal program.

The NES asked respondents whether the federal government should make a concerted effort to improve 
the social and economic conditions of African Americans. The responses are coded as nes$aidblack_self, 
with 1 representing a great deal of support for these types of programs and 7 representing the view that the 

Operator Description

+ Addition

– Subtraction

* Multiplication

/ Division

^ Exponents

%% Modulus (remainder after division)

%/% Integer Division (drops remainder)

Box 3.1  Mathematical Operators in R




