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Unit V Topic 

 5.1 Renewal process 

5.2 Renewal function and its properties 

5.3 Elementary renewal theorem 

5.4 Strict and wide sense stationary processes with Examples 

5.5 Basic ideas of Time series 

5.6 Auto-regressive and moving average processes. 

 

5.1  Renewal process 

Renewal process is a generalization of Poisson process. Renewal theory has assumed great 

importance because of its theoretical structure as well as for its application various situations, such 

as demography, manpower studies, reliability, replacement and maintenance, inventory control, 

queueing, simulation and so on.  

 A renewal (counting) process {N(t),  t ≥0} is a non-negative integer-valued stochastic process 

that registers the successive occurrences of an event during the time interval (0, t], where time 

durations between consecutive ‘events’ are positive, independent, identically distributed, random 

variables (i.i.d.r.v).  

 Consider the following examples,   

a) The number of bulbs replaced in an industrial campus in an interval of time (0, t) whenever the bulbs 

fail and denote it by N(t). 

b) No. of defectives components of a machine being renewed in the interval (0, t) and denote it by N(t). 
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Problem-1: 
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Problem-2: 
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Reference: 

Medhi. J: Stochastic Processes, Wiley Eastern limited, New Delhi, Second Edition, 1994. 

 

 



18MST24E:  Stochastic Processes    UNIT-V                                 Handled by: Dr. S. RaviSankar Page: 12 

I MSc Statistics   Semester-II      Year/Semester:  2020-21/Even               Mob.: 9842007798     Dept. of Statistics 

__________________________________________________________________________________________ 

 



18MST24E:  Stochastic Processes    UNIT-V                                 Handled by: Dr. S. RaviSankar Page: 13 

I MSc Statistics   Semester-II      Year/Semester:  2020-21/Even               Mob.: 9842007798     Dept. of Statistics 

__________________________________________________________________________________________ 

 
 



18MST24E:  Stochastic Processes    UNIT-V                                 Handled by: Dr. S. RaviSankar Page: 14 

I MSc Statistics   Semester-II      Year/Semester:  2020-21/Even               Mob.: 9842007798     Dept. of Statistics 

__________________________________________________________________________________________ 

 
 

 

 



18MST24E:  Stochastic Processes    UNIT-V                                 Handled by: Dr. S. RaviSankar Page: 15 

I MSc Statistics   Semester-II      Year/Semester:  2020-21/Even               Mob.: 9842007798     Dept. of Statistics 

__________________________________________________________________________________________ 

 

 



18MST24E:  Stochastic Processes    UNIT-V                                 Handled by: Dr. S. RaviSankar Page: 16 

I MSc Statistics   Semester-II      Year/Semester:  2020-21/Even               Mob.: 9842007798     Dept. of Statistics 

__________________________________________________________________________________________ 

 
 

 

 

 

 

 



18MST24E:  Stochastic Processes    UNIT-V                                 Handled by: Dr. S. RaviSankar Page: 17 

I MSc Statistics   Semester-II      Year/Semester:  2020-21/Even               Mob.: 9842007798     Dept. of Statistics 

__________________________________________________________________________________________ 

 

 

 

 

5.5 Basic ideas of Time Series 
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5.6 Auto-regressive and moving average processes. 

 

 


