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  ABSTRACT   Neural networks (NN) are a relatively new 
option to model growth in animal production systems. 
One self-organizing submodel of artificial NN is the 
group method of data handling (GMDH)-type NN. The 
use of such self-organizing networks has led to success-
ful application of the GMDH algorithm over a broad 
range of areas in engineering, science, and economics. 
The present study aimed to apply the GMDH-type NN 
to predict caloric efficiency (CE, g of gain/kcal of ca-
loric intake) and feed efficiency (FE, kg of gain/kg of 
feed intake) in tom and hen turkeys fed diets contain-
ing different energy and amino acid levels. Involved ef-

fective input parameters in prediction of CE and FE 
were age, dietary ME, CP, Met, and Lys. Quantitative 
examination of the goodness of fit for the predictive 
models was made using R2 and error measurement in-
dices commonly used to evaluate forecasting models. 
Statistical performance of the developed GMDH-type 
NN models revealed close agreement between observed 
and predicted values of CE and FE. In conclusion, us-
ing such powerful models can enhance our ability to 
predict economic traits, make precise prediction of nu-
trition requirements, and achieve optimal performance 
in poultry production. 
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  INTRODUCTION 
  Selection pressure applied by industry geneticists has 

greatly reduced feed conversion ratio and age to slaugh-
ter as well as increased growth rate and yield of edible 
meat for commercial turkeys. These genetic improve-
ments have occurred along with improvements in nutri-
tion and management (Havenstein et al., 2007). The 
nutritional requirement of turkeys includes relatively 
high levels of protein and energy to achieve high market 
weight. Dietary energy plays a major role in the control 
of feed intake. This means that the intake of individual 
nutrients is strongly influenced by the nutrient:energy 
ratio (Ahmadi et al., 2008). It is therefore of utmost 
importance to determine dietary ME value for high 
performance in turkeys. Protein and amino acids have 
a major effect on performance as well as the overall 
cost of the finished product. In corn and soybean-based 

diets for turkeys, Met and Lys are the most limiting 
amino acids (Kidd and Kerr, 1996). 

  There has been extensive research conducted to clar-
ify protein, essential amino acids, and energy require-
ments in poultry. Conventional laboratory and field-
based techniques for determining nutrient requirements 
are expensive, cumbersome, and time-consuming. 
These disadvantages have prompted a search for alter-
native methods. In determining nutrient requirements, 
the potential benefits from modeling growth in poultry 
are considerable. This approach has the potential to 
provide information in several areas for poultry produc-
tion, including prediction of growth rate and market 
weights, determination of factors that are truly of eco-
nomic importance to the operation, general knowledge 
about the systems involved in production, and deter-
mination of more precise nutrient requirements based 
on sex, strain, protein versus fat accretion, parts yield, 
and feed intake. 

  Modeling of processes and system identification using 
input-output data has always attracted much research 
effort. System identification techniques are applied in 
many fields to model and predict behavior of unknown 
or very complex systems based on given input-output 
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