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Limiting distribution of the k-th longest lasting records in random walks 

Random walks have several application areas to model different processes, such as natural sciences or finance. In the past few years more and more research has focused on examining records and their statistics. (There is a record event at step k, if the random walk takes a value at step k that is larger than all the previous values of the random walk.) These are extremely important in the field of statistical physics.
The above mentioned researches try to find the answer for the following questions in the case of symmetric and asymmetric random walks: How many records occur in time n? How long does a record survive? What is the age of the longest lasting record?
In my paper I examine the record statistics of random walks after n steps with arbitrary symmetric and continuous distribution of the jumps. I consider the age of the records; the time up to which a record survives. It determines a sequence of independent identically distributed random variables: τ1, τ2, τ3, ... . The age of the last record is unknown at time n, I denote by An the current age of the last record. During the computations I consider An and the real, unknown length of the last record as the relevant age of the last record.
In case of symmetric random walks the statistics of the longest lasting record have been examined in [1]: the probability, that the record breaks at step n and the age of the longest lasting record. I extend these results for the case of the kth longest lasting record: I focus on the kth longest element (k=2, 3, …) among the random variables τ1, τ2, τ3, ..., and characterize its statistics. I determine the probability, that the record of the kth longest age is broken at step n and compute its asymptotic behavior for large n. Furthermore I also calculate the cumulative distribution function of the kth longest lasting record.
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