
Exercises for Statistics 2 for Chemical Engineering

Week 1

1. 
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The octane numbers of 5 brands of gasoline has been determined. We would like to investigate whether there are differences between the 5 brands.

a) Make a Box-and-Whisker plot of the data and interpret the results.
b) Perform an ANOVA (Analysis of Variance) on the data. Is the model significant? Explain in this specific context the meaning of a significant model.
c) The ANOVA assumes that the variances in all groups are equal. Check this by appropriate inspection of the residuals. Also check whether the residuals follow a normal distribution.
d) The producer of brand D would like to know the mean octane number of his gasoline. Should you just quote the average value or is there a better method?
e) Plot 95% confidence intervals for the mean values of the octane numbers and try to determine from this plot whether there are differences between the mean values. Also try to determine which brands seem to be similar.
f) Apply Multiple Range Tests to formally determine which brands seem to be similar. Use several methods and compare them. Do the results coincide with your results from e)?



2. 
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A chemist wishes to test the effect of 4 chemical agents on the strength of a particular type of cloth. She selects 5 different bolts and wishes to apply the 4 chemical agents to all 5 bolts.

a) Give advice on how to perform the experiments.
b) Do the data seem to indicate that the 4 chemical agents behave differently? If so, which agents seem to be similar?
c) The different bolts were chosen to imitate different real-life situations and come to a robust choice. Was the choice of bolts successful in this respect?


3. 
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A comparative study is undertaken to test the performance of chemical laboratories with respect to the determination of sulphur content in charcoal. 

a) You are asked to write a short report in which you investigate whether the laboratories are consistent. The measurements are repeated measurements of the same piece of charcoal. You are told that different laboratories received copies of the same chunk of charcoal.
b) In spite of earlier information, you are told that the laboratories did not perform repeated measurements on the same piece of charcoal, but measured different pieces of charcoal. The first measurement of each laboratory corresponds to copies of the same chunk of charcoal. This also holds for the second measurement. Unfortunately, not all laboratories received the remaining pieces. Does this new information affect the choice of your analysis?


4. 
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Researchers investigated four methods of preparing the superconducting compound PbMo​6S8. Preparation methods 1 and 2 use techniques that are designed to eliminate the presence of oxygen, while methods 3 and 4 allow oxygen to be present. The researchers claim that the presence of oxygen affects the mean transition temperature. Do you agree?
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