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Abstract:

Introduction

There are some tests where have been done sequentially, and only record values are observed. The record
values have been used in applied examinations, such as quality control, hydrology, economics, climatol-
ogy and etc. This is why many authors attracted to study on it. An observation X is an upper record
value if its value exceeds all previous observations. Predicting future of k-record values as an influencing
factor is one of the important aims in real life. In this article, two sample Bayesian prediction has been
investigated via an upper record ranked set sampling scheme in a Rayleigh model. The record ranked set
sampling scheme as a substitute method for producing record, has been formally suggested by Salehi and
Ahmadi (2014). After a brief introduction to the record ranked set sampling scheme, the first aim of this
article is to study the behavior of Bayesian point predictions of k-records from a future sequence based on
an upper record ranked set sampling as an informative sample with respect to both squared error symmetric
loss function and linear exponential (linex) asymmetric loss function for different values of < and 3. We
have compared the Bayesian point predictors in terms of the mean square prediction errors. Our second
purpose of this article is to study the Bayesian prediction intervals for k-record in this scheme. Evaluation
criteria such as the expected lengths and coverage probabilities are employed to consider the performance
of this Bayesian prediction intervals.

Material and Methods

In this article, by considering a Rayleigh model, the record ranked set sampling scheme is used to com-
paring the Bayesian predictions for k-record values. In order to monitor the performance of the Bayesian
k-record predictors, a Monte Carlo simulation is used. We consider m = k = 1,2, 3. Also, the values of
the a in linex loss function is considered to be -1, 1. The value of X is considered to be 0.042 in Rayleigh
model. We consider different values (1.5, 0.5 and 0) for avand 5. We assumed that the case (v = 3 = 0)
for non-informative prior. Next, an application example (related to wind speed) on a real data set for six
years 2015 to 2020 of Brunswick new Province and Bas Caraquej Station for government Canada is pre-
sented to compare and show the applicability of the article’s results. The given data are obtainable at [OC
website. The p-value of the goodness of fit test Anderson-Darling of the Rayleigh distribution, is 0.971
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which supports the suitability of the fitting Rayleigh model on real data set. From this data set, it can be
shown that 7 = (3.05,6.94, 6.39, 3.61,6.39,6.67)7, with n = 6. Data were analyzed by R software.
Results and discussion

In this article, k-record values predictors under the squared error loss function performs better than the lin-
ear exponential loss functions. The Bayesian k-record predictors based on (ov = /3 = 1.5) are better than
the others in terms of mean square prediction errors. The mean square prediction errors are increasing in
m. Moreover, when m increases, the coverage probability become closer to coverage percentage (0.95).
The expected lengths under the highest posterior density method are smaller than those of survival method
and the coverage probabilities of the highest posterior density method is more than survival method. These
Bayesian intervals improve which was expected as the v and [ increase jointly. Also, the Bayesian pre-
diction intervals for k-record based on (o« = 5 = 1.5) and (v = 3 = 0.5) as compared to the Bayesian
prediction intervals based on non-informative prior, performances very well, in terms of coverage proba-
bility and expected length. The results in the real data part confirm the results of the simulation part.
Conclusion

This paper contributes to the field of statistical analysis by emphasizing the appropriate sampling scheme to
decrease the cost, increase efficiency and introducing the RRSS scheme. In this article, we have considered
the behavior of predictors of future k-record via record ranked set sampling scheme in a Rayleigh model.
Results showed that the Bayesian predictors of k-record under the squared error loss function performs
better than the Bayes predictors under the linear exponential loss function. Also, the performance high-
est posterior density method are superior to survival method. Finally, using a record ranked set sampling
scheme for Bayesian prediction of k-record is recommended if the conditions are met for it.

Keywords: Bayesian point prediction, Bayesian interval prediction, k-Record values, Bayesian
predictive density, Record ranked set sampling.
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