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Abstract 
 

This paper suggests a new parametric detection function model to estimate the 

population abundance of specific objects collected by using line transect 

sampling technique. The proposed detection function satisfies the shoulder 

condition assumption at origin and it is monotonically decreasing in 

perpendicular distances of specific objects. The maximum likelihood and 

moments estimators of the population abundance were derived under the 

proposed model. A simulation study is performed to investigate the 

performance of the resulting estimators showing the good properties of them 

comparing to some other existing competition estimators. 

Keywords and phrases: line transect sampling, shoulder condition, parametric method, 

exponential model. 

Received November 12, 2014 

References 

 [1] F. Ababneh and O. Eidous, A weighted exponential detection function model for line 

transect data, J. Modern Appl. Statist. Methods 11(1) (2012), 144-151. 

 [2] S. T. Buckland, Perpendicular distance models for line transect sampling, Biometrics 

41 (1985), 177-196. 

 [3] S. T. Buckland, D. R. Anderson, K. P. Burnham, J. L. Laake, D. L. Borchers and L. 

Thomas, Introduction to Distance Sampling, Oxford University Press, Oxford, 2001. 

 [4] K. P. Burnham and D. R. Anderson, Mathematical models for nonparametric 

influences from line transect data, Biometrics 32 (1976), 325-336. 

 [5] K. P. Burnham, D. R. Anderson and J. L. Laake, Estimation of density from line 

transect sampling of biological populations, Wildlife Monograph 72 (1980), 1-202. 

 [6] L. L. Eberhardt, A preliminary appraisal of line transect, J. Wildlife Management 32 

(1968), 28-88. 

 [7] O. M. Eidous, A parametric family for density estimation in line transect sampling, 

Abhath Al-Yarmouk 13 (2004), 315-326. 

 [8] C. E. Gates, W. H. Gates and D. P. Olson, Line transect method of estimating grouse 

population densities, Biometrics 24 (1968), 135-145. 



 [9] R. J. Hayes and S. T. Buckland, Radial distance models of line transect method, 

Biometrics 39 (1983), 29-42. 

 [10] P. Hemingway, Field trials of the line transect method of sampling large populations of 

herbivores, The Scientific Management of Animal and Plant Communities for 

Conservation, Blackwell Sci. Publ., Oxford, 1971, pp. 405-411. 

 [11] W. Magnus, F. Oberhettinger and R. P. Soni, Formulas and Theorems for the Special 

Functions of Mathematical Physics, Spring-Verlag, Berlin, New York, 1966. 

 [12] T. J. Quinn and V. F. Gallucci, Parametric models for line transect estimators of 

abundance, Ecology 61 (1980), 293-302. 

 [13] K. H. Pollock, A family of density estimators for line transect sampling, Biometrics 34 

(1978), 475-478. 

 [14] S. Zhang, On parametric estimation of population abundance for line transect 

sampling, Environ. Ecologi. Statist. 18 (2009), 79-92. 


