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Time shift invariant properties of commonly used growth models and their
application.

WAN Xin-rong, LIU Wei, WANG Meng-jun, WANG Guang-he, ZHONG Wen-gin

State Key Laboratory of Integrated Management of Pest Insects & Rodents, Institute of Zoology,
Chinese Academy of Sciences, Beijing 100101, China

Abstract

Growth analysisis of significance in estimating the age of organisms, but in reality, theinitial time for this estimation
adopted by different authorsis not always the same. For example, in the growth analysis of mammalss, the age could be
birth age or conceptional age. Such a discrepancy in time, the so-called time shift, may generate different resultsin
parameter-simulating process. In this paper, the time-shift invariant properties of commonly used three-parameter growth
models, i. e., Spillman, Logistic, Gompertz and Bertalanffy models, were analyzed, and the results showed that these four
models all had the invariant characters under any time shift, namely, no matter which initial time (age) of estimation was
adopted, the same fitness was obtained. A case study was made with the growth data of Phodopus roborovskii and by
adopting both birth age and conceptional age.
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