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Table 1. Input and output vector parameters of available networks
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Table 2: Characteristics of artificial neural network models
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Table 3. Regression models obtained with Training data to predict Yearling weight of Rheini Goats

SIS o597 7.97 + 0.16( i)+ 0.14(W g5 o) + 0.1(Jlw)- 0.21( Juad) + 2.04(ak5) + 0.07 ((Kalo aw (y39)-
0.103( Koo (i) +0.34( Salo 43)

Yearling weight = 7.97 + 0.16(sex) +0.14(, type of birth) + (year) — 0.21(season) + 2.04(herd) + 0.07(3
month weight) — 0.103(6 month weight) + 0.34 (9 month weight)

SISy 39— -8.21 + 0.13(Jw) - 0.21( Juad) + 0.93(ats) + 0.35( Kol 4 y39)
Yearling weight = -8.21 + 0.13(year) -0.21(season) + 0.93(herd) + 0.35(9 months weight)

SISy 39— 2.66 + 0.34( i) + 1.15(al5) + 0.19( Salo 4w (y39)

Yearling weight = 2.66 + 0.34(sex) + 1.15(herd) + 0.19 (3 months weight)
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Table 4. Artificial neural network models for predicting Yearling weight based on coefficient of
determination, Average least squared error and Bias

R? RMSE BIAS
s T L, e L)) ey
WS Q9 Sl o e oo 1)) s gee LT il ae
Network Neuron o7 Evaluation o Evaluation o Ev:il;:tior?‘mset
number  Training set Training set Training
set set set
1ANN 7 0.998 0.998 0.96 1.16 0.01 -0.02
2ANN 15 0.9985 0.9982 0.97 1.18 0.01 -0.1
3ANN 5 0.997 0.9997 1.22 1.21 0.01 0.02
Sy B)9 o §lx O S 3l Jolo @ -0 Jgua
Table 5. Regression results to predict Yearling weight
R? R? RMSE RMSE
o Oi9el degorme b))l aegeze Ohigel de g )l aegeze
Model Training set Evaluation set Training set Evaluation set
1 0.85 0.88 1.50 131
2 0.85 0.88 1.50 131
3 0.84 0.87 1.53 1.35

ol Joro 5o (KIS ¢339 (OUTPUD)ous (o sy 9 (TAFGET) (28lg o ey (S 55 5 abaily ) b
Chart 1. Regression relationship between Target and Output of Yearling weight in full model

Samples: Train, Test, Validation

)
N
(A

T+ g3y (Output
[§%]

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
v+ 25s (Target)

&bw

Ahmadi, H, Golian, A., Mottaghitalab, M. and Nariman-Zadeh, N., (2008). Prediction model for
true metabolizable energy of feather meal and poultry offal meal using group method of data handling-
type neural network. Poultry Science. 87:1909-1912.

Askari, N., (2007). Study on genetic diversity in Raeini Cashmere goat based on microsatellite
analysis. Thesis for Master of Science in Domestic of Animal. University of Khuzestan Ramin
Agriculture and Natural Resources.



A SOgrme 9 JWee>, Ean (omas Al Sl Ol Al

Bahreini Behzadi, M.R. and Aslaminejad, A.A., (2010). A Comparison of Neural Network and
Nonlinear Regression Prediction of sheep Growth. Journal of Animal and Veterinary Advances 9(16):
2128-2131, 2010.

Chelani, A.B., Chalapati, R.C.V., Phadke, K.M. and Hasan, M.Z., (2002). Prediction of sulphur
dioxide concentration using artificial neural networks. Environ. Modell. Softw. 17:161-168.

Demuth, H. and Beale, M., 2003. Neural Network Toolbox for Matlab- Users Guide Version 4.1.
The Mathworks Inc. Natrick. USA.

Ebadi, M. R. sedghi, M. Golian, A. and Ahmadi, H., (2011). Prediction of the true digestible amino
acid contents from the chemical composition of sorghum grain for poultry. Poultry Science. 90: 2397-
2401.

Haykin, S., (1994). Neural Networks: A comprehensive foundation.

Kim, T. and Heald, W.C., (1999). Inducing inference rules for the classification of bovine mastitis.
Puttersers and Electronics in Agriculture. Vol. 23, no. 1, pp. 27-42.

Kominakis, A.P. Abas, Z. Maltaris, I. and Rogdakis, E., (2002). A preliminary study of the
application of artificial neural networks to prediction of milk yield in dairy sheep. ELSEVIER.
35(2002) 35-48.

Lacroix, R., Wade, K.M. Kok, R. and Hayes, J.F., (1995). Prediction of cow performance with a
connectionist model. Trans. ASAE 38(5), 1573-1579.

Salehi, F. Lacroix, R. and Wade, K.M., (1998). Improving dairy yield predictions through
combined records classifiers and specialized artificial neural networks. Comput. Electron. Agric. 20,
199-213.

Sanzogny, L. and Kerr, D., (2001). Milk production estimates using feed forward artificial neural
network. Computers and Electronics in Agriculture. Vol. 32, no. 1, pp. 21-30.

Shahinfar, S. Mehrabani-Yeganeh, H. Lucas, C. Kalhor, A. Kazemian, M. and Weigel, K.A.,,
(2012). Prediction of Breeding Values for Dairy Cattle Using Artificial Neural Networks and Neuro-
Fuzzy Systems. Hindawi Publishing Corporation. 127130: 9 pages.

Soleimani Roodi, P., Golian, A. and Sedghi, M., (2012). Multiple linear regression and artificial
neural network models for prediction of amino acids in pearl millet using an approximate analysis.
Iranian Journal of Animal Science Research. VVol. 3, No. 4, winter (2012), p. 363-368.

Yazdchi, M., 1994. Advanced soil mechanics. Sahand University of technology publications. (In
Persian).



AY VFe e gl oV o led ) 090 4[5‘-) u;b‘j.':dg 9 C)La‘ FIEN

Compare the predictive power of artificial neural network and multiple
linear regression to forecast the yearling weight Raeini goats breed

S. Rahimnahal™ and A. Masoudi?

1) PhD Graduated of Animal Sciences, Agricultural and Natural Resources University of Khuzestan, Mollasani,
Khuozestan, Iran.
2) PhD Graduated of Animal Sciences, Lorestan University, KhorramAbad, Lorestan, Iran.

Correspondence Author: s.rahimnahal@yahoo.com

Received: 2021/10/27 Accepted: 2022/01/07

Abstract

In order to compare the two methods of artificial neural networks (ANN) and multiple linear
regression to predict yearling weight used records of 736 Raieni goat. Effects and variables
influencing on yearling weight were; animal sex, type of birth, birth year, birth season, herd and
characters related to birth weight, three months weight, six months weight and nine months weight. In
order to process of data using a neural network model, applied the 3 MLP with a different number of
input type. Data modeling were created by neural network software STATISTICA 10. In multiple
regression data analyzed using software SAS 9.1.3 Protable with stepwise regression method and
suitable model were selected according to R?, RMSE and bias. The results in this research showed a
better accuracy of the ANN systems than regression methods (R-square value made by neural
networks MLP1 to MLP3 equal to 0.998, 0.998 and 0.997 and RMSE value were estimated 0.96, 0.97
and 1.22, respectively) for predicting yearling weight of these animals.

Key words: Raeini goat, Artificial Neural Network and Regression models.



