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Abstract
Some quasi-arithmetic means of random variables easily give unbiased strongly 
consistent closed-form estimators of the joint of the location and scale parameters of 
the Cauchy distribution. The one-step estimators of those quasi-arithmetic means of 
the Cauchy distribution are considered. We establish the Bahadur efficiency of the 
maximum likelihood estimator and the one-step estimators. We also show that the 
rate of the convergence of the mean-squared errors achieves the Cramér–Rao bound. 
Our results are also applicable to the circular Cauchy distribution .

Keywords Bahadur efficiency · Cauchy distribution · Maximum likelihood 
estimator · One-step estimator

The second and third authors were supported by JSPS KAKENHI 19K14549 and 16K05196 
respectively.

 * Kazuki Okamura 
 okamura.kazuki@shizuoka.ac.jp

 Yuichi Akaoka 
 18ss101b@gmail.com

 Yoshiki Otobe 
 otobe@math.shinshu-u.ac.jp

1 Department of Mathematics, Faculty of Science, Shinshu University, 3-1-1, Asahi, Matsumoto, 
Nagano 390-8621, Japan

2 Present Address: Gunma bank, 194, Moto-soja-machi, Maebashi, Gunma 371-0846, Japan
3 Department of Mathematics, Faculty of Science, Shizuoka University, 836, Ohya, Suruga-ku, 

Shizuoka, Shizuoka 422-8529, Japan

http://crossmark.crossref.org/dialog/?doi=10.1007/s10463-021-00818-y&domain=pdf

	Bahadur efficiency of the maximum likelihood estimator and one-step estimator for quasi-arithmetic means of the Cauchy distribution
	Abstract
	1 Introduction
	1.1 Framework

	2 Large deviations for quasi-arithmetic means
	3 Bahadur efficiency of the maximum likelihood estimator
	4 Bahadur efficiency of the one-step estimator of quasi-arithmetic means
	5 Parameter estimation for the circular Cauchy distribution
	6 Proofs
	6.1 Proofs of assertions in Section 2
	6.2 Proofs of assertions in Section 3
	6.3 Proofs of assertions in Section 4
	6.4 Proofs of assertions in Section 5

	Acknowledgements 
	References




