
Applied Statistics 
Problem Set Advice & Check List

“Statistics is merely a quantisation of common sense”

Troels C. Petersen (NBI)
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Make solutions CLEAR
The solution is not a style contest, but making your results CLEAR to the reader
is important, and please do not put in any code! For the exam, we get the code
anyway.
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Give rationale, not story
You should for every solution give your 
rationale/explanation, and make sure 
that you quantify your answers.

Do NOT derive or write basic equations, 
e.g. it is enough to state that “I use a 
weighted average”.

Do NOT give a (long) story. To some 
extend, much of science is often to give 
the short and concise answer.

Do NOT include any code, and if you 
do, it better be short and very well 
reasoned.

Do NOT repeat the problem, but rather 
start on your answer (“3.1.1 Using x…”).



Continuous models
The planet case is NOT “small statistics”. This only goes for counting statistics,
e.g. in histograms, when bins with small statistics do not have Gaussian errors.

Careful when drawing your models/functions… they should be continuous.



Various remarks
An example of a (great) solution, is the following table. Not because it has the 
most pretty figures (it has none), but just because this took 2 seconds to look 
and to realise it was correct. Efficiently transferring information is great.



Various remarks
If you use a Fisher discriminant, please include:
1) The weight values.
2) Histogram of the distributions projected on the new Fisher axes, and
3) A value for the separation you achieved (Better than just a ROC curve).

Every time you calculate a weighted mean you should:
1) Include both the value of the mean and its uncertainty, and
2) Include the chi2 value and probability to check if you're actually allowed to 

combine the data in a weighted mean!

For readability and happy TAs (and censors!) it would be great if you could 
make clear (for example with bold font or colour) what their final answer is.



Problem Set check list
The following is a list of things I suggest that you check regarding your solution:
• Quantify! When possible, put numbers, errors, z-values, p-values, etc.
• Check that you have (tried to) answer all questions.
• Ensure that your errors are correct/“reasonable”, e.g. divided by sqrt(N).
• Check that you have calculated Chi2 and p-value with comments, when possible.
• Make sure that you have described what you assume, use, and do.

– Do you assume non-correlation? Equal errors? Gaussian errors?
– Do you use error propagation formula, Central Limit Theorem?
– What did you do? Show calculations, intermediate results, etc.

• Check that your PDF is (easily) readable to those correcting it.
• When fitting, write the fit parameters, and comment on them.
• Remember, that you can not prove a hypothesis… only reject it!
• When you don’t have a solution, describe instead how you would get one.

Possible advice regarding work:
• Start out by reading the whole problem set through in detail.
• Work out a quick-and-dirty solution, before longer solutions.
• Re-read your solution before submitting it (having slept on it).



Based on our experience…
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Put Chi2, Ndof and p-value in figures AND in the text with COMMENTS.

Write down functions you use/fit with, and put number of Degrees-of-Freedom.

Write down what type of fit you do: Chi2 or LLH (binned or unbinned).

Mention formulae used, and show larger calculations specifically (2nd eq. best):

State if p-values are significantly, i.e. choose a significance level, and compare.

Get significant digits right! Possibly show many digits and then shorten correctly.

When generating random numbers according to function, plot function on top.

Write down assumptions, which PDF you have used, and QUANTIFY.
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