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Table 2 Descriptive statistics of morphological data and body weights (Mean—+SD)
GERES ¢ /mm 5L 98/ mm 7¢I /mm 52 H 9% /mm Wi/ g
Population Shell height Shell width Aperture height Aperture width Body weight
1$ﬁﬁ§'g%l?)§ﬂiﬂ%9iﬁf1$ . 27.8144.45 17.59+3.01 13.14+1.81 10.6+1.59 4.75+1.81
Populations with body weight data
e 2 5% S R L ) 25.14+2.75 16.37+1.71 8.67+1.18 9.88+1.43 3.91+1.30%

Population without body weight data

7E Note: $ : A T A2 M 28 Fi M {4 Predicted value made by the artificial neural network.
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Application of an artificial neural network in prediction of missing

body weights data of Bellamya

YANG Lijuan',JIN Wu?, HUANG Shanshan' , WEN Haibo?,
MA Xueyan®, TANG Xiaolin' , WANG Weimin',CAO Xiaojuan'

1.College of Fisheries/Engineering Research Center of Green Development for
Conventional Aquatic Biological Industry in Yangtze River Economic Belt ,
Ministry of Education/Key Lab of Freshwater Animal Breeding ,Ministry of Agriculture
and Rural Affairs s Huazhong Agricultural University sWuhan 430070,China ;
2.Sino-US Cooperative Laboratory for Germ plasm Conservation and Utilization of
Freshwater Mollusks/Freshwater Fisheries Research Center sChinese
Academy of Fishery Sciences sWuxi 214081 ,China

Abstract In the breeding of Bellamya ,weight data of some individuals are often missing. To make
best use of information on all individuals with excellent breeding performance, an artificial neural net-
work was trained on four morphological traits (including shell height, shell width, aperture height and
aperture width) and body weight data of 784 individuals from five geographical populations including
Yangcheng Lake, Jiangyin, Guanlian Lake, Hong Lake and Xiantao. After this, data of 261 individuals
from Tai Lake were used to test the artificial neural network model.In the end,an artificial neural net-
work model for predicting missing body weights of Bellamya was successfully established.In addition,
the artificial neural network model was used to predict the missing body weights of 201 Bellamya from
Weishan Lake,and the determination coefficient of this method was compared with those of two other
prediction methods (i.e.,the predicted mean matching method and the random forest prediction meth-
od).The results showed that the determination coefficient of the artificial neural network model con-
structed in this study was 0.96 for predicting the missing body weight,which was obviously higher than
those of the predictive mean matching method (0.87) and the random forest prediction method (0.85).
This study could provide an efficient method for the prediction of missing values of body weight involved
in the breeding process of the Bellamya.

Keywords Bellamya ; artificial neural network; body weight; prediction of missing values; deter-

mination coefficient
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