Week 10 Practical

Exercise 34.1

In this first activity, we will fit a linear regression to predict pyrogenic carbon (PyC) from soil depth (depth). Before doing this, what is the independent variable, and what is the dependent variable?
Independent variable:
Dependent variable:

What is the sample size of this dataset?
N:

Describe the scatterplot that is produced in the Jamovi panel to the right.





There are 2 assumptions that we can check using the scatterplot. The first assumption is that the relationship between the independent and dependent variable is linear. Is there any reason to be suspicious of this assumption? In other words, does the scatterplot show any evidence of a curvilinear pattern in the data?




The second assumption that we can check with the scatterplot is the assumption of homoscedasticity. In other words, does the variance change along the range of the independent variable (i.e., the x-axis)?





In your own words, what is this test doing? That is, what are we actually testing is or is not normally distributed? Drawing a picture might be helping to explain.




What is the p-value of the Shapiro-Wilk test of normality?
P:



Based on the above p-value, is it safe to conclude that the residuals are normally distributed?
Conclusion: 




A new table will open up in the right panel called ‘Model Fit Measures’. Write the output statistics from this table below:
R2:
F:
df1:
df2:
P:


Based on these statistics, what percentage of the variation in pyrogenic carbon is explained by the linear regression model?



What null hypothesis does the p-value above test? (hint, see Section 32.7)
HO: 

Do we reject or fail to reject H0?


Lastly, have a look at the output table called ‘Model Coefficients - PyC’. This is the same kind of table that was introduced in Section 32.7.4. From this table, what are the coefficient estimates for the intercept and the slope (i.e., depth)?
Intercept:
Slope:


Find the p-values associated with the intercept and slope. What null hypotheses are we testing when inspecting these p-values? (hint, see Section 32.7.2 and Section 32.7.3)
Intercept H0:
Slope H0:

Finally, what can we conclude about the relationship between depth and pyrogenic carbon storage?



Exercise 34.2

Add a linear regression line, then paste the plot or sketch it below (if sketching, no need for too much detail, just the trend line and 10-15 points is fine).




Next, check the linear regression assumptions of linearity, normality, and homoscedasticity, as we did in the previous exercise. Do all these assumptions appear to be met?
Linearity:
Normality:
Homoscedasticity:

Next, run the linear regression model. To check for the assumption of normality, you should have already specified a regression model with fire frequency as the independent variable and PyC as the dependent variable. Using the same protocol as the previous exercise, what percentage of the variation in PyC is explained by the regression model?
Variation explained:

Is the overall model statistically significant? How do you know?
Model significance:

Are the intercept and slope significantly different from zero?
Intercept:
Slope:

Write the intercept (b0) and slope (b1) of the regression below.
b0:
b1:


Using these values for the intercept and the slope, write the regression equation to predict pyrogenic carbon (PyC) from fire frequency (fire_freq).



Using this equation, what would be the predicted PyC for a location that had experienced 10 fires in the past 20 years (i.e., fire_freq = 10)?



Explain what these 2 columns of data represent in terms of the scatterplot you made at the start of this exercise. In other words, where would the predicted and residual values be located on the scatterplot?



Exercise 34.3

In this exercise, we will run a multiple regression to predict pyrogenic carbon (PyC) from fire frequency (fire_freq) and depth. Write down what the independent and dependent variable(s) are for this regression.
Independent:
Dependent:


As with the previous exercise, check the linear regression assumptions of linearity, normality, and homoscedasticity. Do all these assumptions appear to be met?
Linearity:
Normality:
Homoscedasticity:


Report these values from the Model Fit Measures output table below.
R2:
Adjusted R2:
F:
P:

Which one is most appropriate to use for interpreting the multiple regression?




What is the null hypothesis of this tested with the F value and the P value shown in the Model Fit Measures table?
H0:


Based on the Overall Model Test output, should you reject or not reject H0?





Using the partial regression coefficient estimates, fill in the equation below,

PyC = (                 )  +  (                  )fire_freq + (                )depth.


Next, use this to predict the pyrogenic carbon for a fire frequency of 12 and a depth of 60 cm.
PyC = 


Contrast soil depth as a predictor of PyC in this multiple regression model versus the simple linear regression model in the first exercise. Has the significance of soil depth as an independent variable changed? Based on what you know about the difference between simple linear regression and multiple regression, why might this be the case?







Exercise 34.4

Estimate	Std. Error	t value	Pr(>|t|)
(Intercept)				0.34591	2.85888
depth					8e-04		-0.07411
fire_freq				0.00394	14.42303
pH					0.05679	-0.27886

From the Model Fit Measures table, what is the R2 and Adjusted R2 of this model?
R2:
Adjusted R2:

Is the R2 value of this model higher or lower than the multiple regression model without pH?


Is the Adjusted R2 value of this model higher or lower than the multiple regression model without pH?


Based on what you know from Section 33.1, explain why the R2 and Adjusted R2 might have changed in different directions with the addition of a new independent variable.



Finally, use the equation of this new model to predict PyC for a soil sample at a depth of 0, fire frequency of 0, and pH of 6.






Exercise 34.5

In this last brief exercise, suppose that we wanted to predict temperature (tempr) from fire frequency (fire_freq). Run some checks of the assumptions underlying linear regression (see Section 32.6). What assumption(s) appear as though they might be violated for this simple regression? Explain how you figured this out.
