
 

 
 

  

 
Randomness is everywhere around us, meeting an old friend abroad, 
gambling, the lottery, financial crashes, etc. but also when trying to 
predict landslides, floods and other natural phenomena. Originally 
studied to calculate odds of winning gambling games, probability 
theory has evolved into a mature field of mathematics with many 
applications. 
 
Since it is not always possible to calculate probabilities precisely one 
often relies on limit theorems which provide good approximations if 
the sample size is big enough. The classical example is the central 
limit theorem. Somewhat less known is the  Darling-Erdős theorem. 
Instead of just looking at normalized sums of random observations, 
one looks at the maximum of the first n normalized sums.  
 
In this thesis we make an in depth study of the Darling-Erdős theorem 
in the classical case of independent and identically distributed 
random vectors and find optimal conditions for its validity. So we 
assume our observations are the results of the a same experiment 
where each outcome of the experiment does not affect the other 
ones. As a fundamental result in probability theory there is a link 
with another fundamental theorem, the so-called law of the iterated 
logarithm. This law describes the largest fluctuations of sums of  
random observations. 

 
A characterization of so called upper and lower classes for partial 
sums of random vectors is given. This problem is concerned with 
classifying non-decreasing sequences of positive real numbers such 
that almost surely our sum will only be finitely many times larger 
than this sequence (upper class), or will infinitely many times be 
larger (lower class). In doing so we generalize important results to 
the multivariate setting. 
 
Finally, we conclude by a short chapter of open questions and future 
problems to tackle in order to broaden the domain of applications. 
Indeed in practical situation one usually observes a dependence 
structure that can either be weak or strong.  
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