
Practice Analyses for the Final Exam

A) The sulphur.dioxide.txt data set includes data among a number of cities for atmospheric 
sulphur dioxide levels, people, and weather:
 Pollution, mean annual [SO2], ppm
 Temp, mean annual temperature, oF
 Industry, hectares of industrial land use
 Population, 1000’s
 Wind, mean annual wind speed, km/h
 Rain, mean annual rainfall, mm
 Wet.days, mean annual number of days with precipitation

1. Evaluate potential predictors of Pollution and justify your choices to be used in models.
2. Compute and select among your models to ID a most-plausible version. How well does it 

work? Which variable(s) are most important?
3. Evaluate residuals of your model.
4. Graph your model, where Pollution is a function of your strongest predictor(s) and color 

is a second predictor from your model.

B) The crowding.txt data file shows the results of an experiment designed to investigate the 
effects of population density on reproductive rate and population growth rate. In each year 
(2002-2004), each one of four fields was plowed and divided into nine plots (3 X 3). Next 
year, plots were plowed again and the experiment was randomized (i.e., a plot did not remain the 
same treatment every year). Each plot was randomly assigned a seeding density (3-2000/m2 in 
2002, but researchers shifted the range up to 7-4000/m2 in 2003 and 2004). Sunflower seedlings 
were planted at those prescribed densities, and at the end of the season, their seeds were 
harvested and counted (output, expressed as seeds/m2).  Also calculated was the population 
growth rate (lambda, or λ), which is simply number of seeds harvested per number of plants 
(e.g., row 1: 328 / 3 = 109.3). 

Both basic and applied questions should be answered:

1. Basic: Is λ density dependent? Present a valid model that describes the relationship 
between λ and crowding (population density).

2. Applied: What density should a sunflower grower use to gain the best cost/benefit ratio? 
[where seedling density indicates cost and output indicates benefit (yield)] Present a valid
model to quantify the output ~ density relationship.


