Session 5:  
Plotting Data - Scatterplot

This session follows directly from Session 4; it aims to introduce basis skills to create scatterplots.

Scatterplot

1.  What is a scatterplot used for?

A scatterplot is used to examine how one variable varies with another.  Scatterplots are great to visualize relationships between variables.  Let’s look at an example.

2.  An example scatterplot

Let’s look at a dataset that documents the number of deaths from Spanish Flu of males and females of different ages.  The dataset came from:

Human Mortality Database. University of California, Berkeley (USA), and Max Planck Institute for Demographic Research (Germany). Available at www.mortality.org or www.humanmortality.de (data downloaded on [January 18 2012]).
Downloaded from:  http://whitlockschluter.zoology.ubc.ca/data/chapter10

As usual, we begin by importing the data;  using what you learned in Session 3, import the file, spanishflu.csv, and save it to an object called, flu.

And, as usual, now look at the dataframe, “flu”.  You’ll see 4 columns:  age, the number of female deaths, male deaths, and the total number of deaths.  The data span a range of ages from 0 to 109. Each row tells us the number of deaths of either, females, males, or all people, for a particular age.

2.1  How does the number of female Spanish flu deaths vary with age?

We can address this question by plotting the number of deaths (y-axis) against age (on the x-axis).  We do this with the command:

plot(femaleDeaths ~ age, data=flu)

How does this command work? As you might guess, plot() creates a scatterplot; the tilde sign, ‘~’, can be read like an equals sign in a mathematical equation.  In plot(), the values on the left-hand side of ‘~’ is plotted on the y-axis (the ordinate, or dependent variable) and the value on the right-hand-side is plotted on the x-axis (the abscissa, or independent variable).  The command, ‘data=flu’ tells R which dataframe to use (this allows R to find the variables, ‘femaleDeaths’ and ‘age’).  Alternatively, recall that ‘femaleDeaths’ and ‘age’ are both columns of a dataframe. So another way to access them would be to use the $ notation that we learned in session 2, i.e. we could also enter:

plot(flu$femaleDeaths ~ flu$age)

So what does the scatter plot show us? There is evidence for 3 peaks in the counts of deaths at ages 0, and women in their 20’s and 70’s.

Overall, we can see that the numbers of females dying from Spanish flu at different ages is a complex relationship.  (Why do you think there are so few people in their 100’s dying from Spanish flu?)



3.  Exercises:  

1.  Consider the Spanish Flu data discussed, above.  It might be interesting to test whether the proportions of death from Spanish Flu that involve males (or equivalently, females) is the same over all ages?  In other words, are males more likely to than female to die at a younger age than compared to an older age?  We can test this by creating a new variable, that represents the fraction of deaths from Spanish Flu in a given year that were male.  This variable can be calculated by:  

maleDeaths / totalDeaths

Create this new variable, incorporate the values as a new column, labelled fractionMales in the object flu. Plot this column against age (age on the x-axis). Note that for ages below approximately 20, this variable is around 0.5, meaning that there is about a 50/50 split between male and female deaths. How does this proportion of deaths that are male change from an age of 30 compared to an age of 90?  Do you have any ideas of why this change occurs?

2.  Left-handed people are rarer than right-handed people, and some scientists are interested in why left-handed people are not more or less common in society.  For interest, we suggest you read this paper:  

Faurie, C. and M. Raymond. 2005. Proceedings of the Royal Society of London B 272: 25-28

This study looked at the percentage of people who are left-handed in different societies, hypothesizing that left-handed people may be more common in more violent societies because they may be more capable of defending themselves (handedness is genetically heritable).  Their data can be found in the file:

handedness.csv. 

Each row refers to data gathered from one society, and the columns tell us the proportion of left handed people in that society, and the murder rate in that society respectively.

Do the following:

a) Import the dataset

b) Plot the frequency of left-handedness (y-axis) for a variety of societies against the associated murder rates (x-axis).  Does there appear to be support for the proposed hypothesis?
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