Week 5 Practical

Exercise 20.1

Do these data appear to be roughly normal? Why or why not?





Next, calculate the grand mean and standard deviation of tree DBH (i.e., the mean and standard deviation of trees across all sites).

Grand Mean: 

Grand Standard Deviation:

Using the same principles, what is the cumulative 0.4 quantile for the DBH data?
Quantile:              cm

Results table on the right, what interval of DBH values will contain 95% of the probability density around the mean?
Interval:                cm

From the Descriptives panel in jamovi (recall that this is under the ‘Exploration’ button), find the standard error of DBH,
Std. Error of Mean: 

Based on the Results table, what can you infer are the lower and upper 95% confidence intervals (CIs) around the mean?
Lower 95% CI:
Upper 95% CI:

Confidence intervals will appear in the Descriptives table on the right. From this Descriptives table now, write the lower and upper 95% CIs below.
Lower 95% CI:
Upper 95% CI:

Practical 20.2

From these quantiles, what is the proper z-score to use in the equations for LCI and UCI above?
z-score: 

Now, use the values of ¯x, z, and SE for DBH in the equations above to calculate lower and upper 95% confidence intervals again.
Lower 95% CI:
Upper 95% CI:
Are these confidence intervals the same as what you calculated in Exercise 20.1?






What are the appropriate df for DBH?
df:


From the Results table, what is the proper t-score to use in the equations for LCI and UCI?
t-score:

Again, use the values of ¯x, t, and SE for DBH in the equations above to calculate lower and upper 95% confidence intervals.
Lower 95% CI:
Upper 95% CI:


Reflect on any similarities or differences that you see in all of these different ways of calculating confidence intervals










Practical 20.3

From the Descriptives tool in jamovi, write the sample sizes for DBH split by site below.
Site 1182 N =
Site 1223 N = 
Site 3008 N = 
Site 10922 N =

For which of these sites would you predict CIs calculated from z-scores versus t-scores to differ the most?
Site:

Site		N		95% CIs (Normal)		95% CIs (t-distribution)
1182
1223
3008
10922



Site		N		99% CIs (Normal)		99% CIs (t-distribution)
1182
1223
3008
10922

What do you notice about the difference between CIs calculated from the normal distribution versus the t-distribution across the different sites?




In your own words, based on this practical and what you have read from the lab workbook and any other material, what do these confidence intervals actually mean?









Practical 20.4

From the Descriptives options, find the number of sites grazed versus not grazed (hint, remember from the lab practical in Chapter 17 to put ‘Grazing’ in the variable box and click the ‘Frequency tables’ checkbox).
Grazed: 
Not grazed:

From these counts above, what is the estimate (p, or more technically p-hat, with the hat indicating that itis an estimate) of the proportion of sites that are grazed?
p =

We can estimate p as the total number of grazed sites divided by N, where N is the total sample size. Using the above equation, what is the standard error of p?
SE(p):

Using this standard error, what are the lower and upper 95% confidence intervals around
LCI95% = 
UCI95% =

Next, find the lower and upper 99% CIs around ^p and report them below (hint: the only difference here from the calculation of the 95% CIs are the z-scores).
LCI99% = 
UCI99% =

Do you notice anything unusual about the lower 99% CI?



Find the row with the Grazing Level ‘Yes’, then report what you see for p, and the lower and upper CIs below.

p = 
Clopper-Pearson LCI95% =
Clopper-Pearson UCI95% =

To calculate 99% CIs, change the number in the Interval box from 95 to 99. Report the 99% CIs below.

Clopper-Pearson LCI99% =
Clopper-Pearson UCI99% =

What do you notice about the difference between the Wald CIs and the Clopper-Pearson CIs?






Practical 20.5


Next, find the 80, 95, and 99% CIs for the proportion of sites that are classified as Ancient woodland using the Clopper-Pearson method for calculating binomial CIs. First consider an 80% CI.
LCI80% = 
UCI80% =


Next, calculate 95% CIs for the proportion of sites classified as Ancient woodland.
LCI95% = 
UCI95% =


Finally, calculate 99% CIs for the proportion of sites classified as Ancient woodland.
LCI99% = 
UCI99% =





Reflect again on what these values actually mean. For example, what does it mean to have 95% confidence that the proportion of sites classified as Ancient woodland are between two values? Are there any situations in which this might be useful, from a scientific or conservation standpoint? There is no right or wrong answer here, but CIs are very challenging to understand conceptually, so having now done the calculations to get them, it is a good idea to think again about what they mean.

