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Abstract: This thesis study examined the statistical models and evaluation criteria used in poultry breeding, account considering live 

weight gain, egg weight and egg numbers. For this purpose, as an example of live weight increase; 9-week live weight gains of Ross-308 

broiler line, as an example of egg weight; the average of 20-week egg weights of brown Lohmann laying hens and 9-week egg yields of 

Japanese quail were used as an example of the number of eggs. In modeling, for live weight gain; 10 different models for egg 

production; 11 different models and 8 different models for egg weight were considered. In evaluating the models; error mean squares, 

coefficient of determination, corrected coefficient of determination, Akaike Information Criterion, Corrected Akaike Information 

Criterion, Bayesian Information Criterion, Accuracy Factor, Bias Factor and Durbin-Watson autocorrelation values were taken into 

consideration. As a result of the study, in terms of live weight gain; The Cubic Piecewise regression model is the best in terms of egg 

yields; It was determined that the Modified Compartmental model and the Logistic model gave better results than the others in terms 

of egg weight. The worst models are in live weight gains; Brody and egg yields; It was concluded that there was a Quadratic Linear and 

Von Bertalanffy model for egg weight. 
 

Keywords: Poultry, Growth, Eggs, Modeling 

*Corresponding author: Kahramanmaraş Sütçü İmam University, Faculty of Agriculture, Department of Agricultural Biotechnology, 46100, Kahramanmaraş, Türkiye 

E mail: ms66@ksu.edu.tr (M. ŞAHİN) 

Tolga ÇETENAK  https://orcid.org/0000-0002-2329-4553 Received: August 15, 2024 

Accepted: October 27, 2024 

Published: November 15, 2024 

İsmail GÖK  https://orcid.org/0000-0002-0759-1187 

Esra YAVUZ  https://orcid.org/0000-0002-5589-297X 

Mustafa ŞAHİN  https://orcid.org/0000-0003-3622-4543  

Cite as: Çetenak T, Gök İ, Yavuz E, Şahin M. 2024. Statistical models and evaluation criteria used in poultry farming. BSJ Agri, 7(6): 710-719. 

 

1. Introduction 
Poultry farming has found a wide range of applications 

when the short breeding process and the potential of 

white meat consumption to meet the needs of the 

increasing human population come together. Therefore, 

in parallel with breeding of poultry such as broiler 

chickens, turkeys, quails, geese and ducks, which are 

common poultry, breeding studies in the relevant field 

have also intensified, especially in the last decade. The 

process of reaching slaughter weight and egg yields of 

poultry such as broiler chickens, turkeys, quails, geese 

and ducks show differences within themselves. Despite 

these differences, live weight gains in all poultry are slow 

at the beginning, then fast and follow a course that slows 

down considerably when they reach slaughter weight. 

Egg yields, on the other hand, initially increase very 

rapidly and then follow a course that stabilizes. Egg 

weights, on the other hand, are low at the beginning and 

then stabilize within a certain range in all poultry. For 

this reason, to better understand the subject, it would be 

useful to briefly discuss the characteristics of commonly 

raised poultry such as broiler chickens, turkeys, quails, 

geese and ducks in terms of their slaughter weights and 

egg yields. 

Broiler chicken breeding is done as mixed female-male. 

While the slaughter live weight was reached in 8-10 

weeks in the 1980s, thanks to breeding studies, it has 

decreased to 35-42 days today and is approximately 

between 2100 g and 2800 g and the best genotypes are 

defined as Broiler. In commercial layer hens, the 18th to 

72nd weeks are considered the laying period and the egg 

yield is 290-320 per chicken per year and the egg weight 

varies between 63-65 g (Anadolu Yarka, 2024). 

Turkey breeding is done as mixed female-male. The 

slaughter live weight is between 16-18 weeks in female 

turkeys and 22-24 weeks in male turkeys and the males 

have a carcass weight of 19-20 kg and females have a 

carcass weight of 10-11 kg and the best genotypes are 

defined as pure or hybrid breeds. The average annual egg 

yield is between 60 and 90 (Erişir et., 2000). 

Quail production, the age at which they start laying eggs 

varies between 35-50 days. It reaches its highest level at 

approximately 56-60 days. In males, sperm production 

starts at an earlier age of 36 days. Slaughter live weight 

varies between 5-6 weeks and is approximately 120-150 

grams and the best genotypes are defined as Japanese 

quails. Egg yield is an average of 250-300 pieces per year 
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and egg weight is between 9-12 grams (Şentürk and 

Aktan, 2020. 

Goose breeding, slaughter live weight is 10-12 weeks in 

intensive feeding, 20-30 weeks in pasture-based feeding 

and is approximately 3-3.5 kg and the best genotypes in 

Türkiye are defined as Domestic geese (Kars geese). Egg 

yield is an average of 15-60 pieces per season and egg 

weight is between 60-100 grams (TKYÇ, 2000). 

Duck breeding, slaughter live weight is approximately 

two months, males have 4-4.5 kg and females have 3-3.5 

kg carcass weight and the best genotypes are defined as 

Pekin ducks. Egg yield is an average of 150-200 per year, 

and egg weight is between 80-85 gr (Narahari et al., 

1991). 

Intensive breeding studies have been carried out to reach 

market weight in the shortest time in all poultry 

breeding, for which general information on growth, egg 

yield and weight is given above. In parallel with these 

studies, the number of statistical equations (for growth 

and egg yield curves) used in breeding studies has 

increased considerably with the developments in the 

field of computers and software. This situation has 

confused for breeders working in the relevant field 

regarding which models and criteria to use. The use of 

different equations and inadequate comparison criteria 

in different studies on the same subject has made the 

situation even more complicated. This complexity 

(Congleton et al., 1980; Gavaro et al., 1982; Cason and 

Britton, 1988; Cason, 1990; Cason and Ware, 1990; 

Miyosh et al., 1996; Keskin et al., 2002; Narushin and 

Takma, 2003; Balcıoğlu et al., 2005; Anang and Indrijani, 

2006; Topal and Bölükbaşı, 2008; Porter et al., 2010; 

Faridi et al., 2011; Şekeroğlu et al., 2013; Narinç et al., 

2014; Demir et al., 2017; Karadavut et al., 2017; Türker 

et al., 2017; Yavuz et al., 2018; İzgi et al., 2020; Yalçınöz 

et al., 2020) is seen more clearly when the literature is 

examined. In this study, the statistical equations used in 

modeling growth and egg yield curves in poultry farming 

and the evaluation criteria used in the comparison of 

these equations were examined. For this purpose, the 

statistical equations and evaluation criteria used in the 

literature for growth and egg yield curves were 

calculated using the SAS statistical package program on 

the original data sets in chickens and quails, and a 

detailed examination of the evaluation criteria of the 

models was made. Thus, it was aimed to partially prevent 

this confusion in the field of poultry farming and to 

present the most statistically appropriate models and 

evaluation criteria the use of researchers. 

 

2. Materials and Methods 
This study the data was obtained from commercial 

companies. In the live weight gain sample; 9-week 

averages including hatch weight of 50 commercial Ross-

308 broiler lines were used, in the egg weight sample; 20 

different weeks from the 21st to 40th weeks of 39 brown 

Lohmann layer hens were used, and in the egg number 

sample; 9-week egg yields of 80 Japanese quails 

(Coturnix japonica) were used. For this purpose, 

statistical equations and evaluation criteria used in the 

literature for growth and egg yield curves were 

calculated using the SAS statistical package program on 

the original data sets in chickens and quails, and a 

detailed examination of the evaluation criteria of the 

models was performed. Logistic, Gompertz, Gamma, 

Schunute, Brody, Richard, Negative Exponential, Von 

Bertalanffy, Cubic Piecewise and Cubic models were used 

in modeling poultry growth curves.  

The equations used in modeling poultry growth curves 

are given in Table 1 (Ahmadu et al., 2017; Yalçınöz and 

Şahin; 2020; Yavuz et al., 2023). In Table 1; “Yt” 

represents the live weight gain on the tth day, ‘‘𝛽1, 𝛽2, 𝛽3 

and 𝛽4’’ are the constants defined for the models, and ‘‘a’’ 

represents the node point in Cubic Piecewise regression. 

In the modeling of egg yield curves; Gompertz, Logistic, 

Richard, Schunute, McNally, Gamma, Cubic Piecewise, 

Quadratic, Quadratic Linear, Quadratic Piecewise and 

Modified Compartmental models were used. 

The equations used in the modeling of egg yield curves 

are given in Table 2 (Ahmadu et al., 2017; Yalçınöz and 

Şahin; 2020; Yavuz et al., 2023 In Table 2; “Yt” represents 

the egg yield at time t, “β0, β1, β2, β3, β4 and β5” are the 

constants defined for the models, “a” is the nodal points 

in the piecewise regression, “p” is the fixation point, “e” is 

2.7182, “p” is the asymptotic value of the highest egg 

yield, “f” is the rate of decrease in egg laying, “g” is the 

time until sexual maturity, “h” is the average number of 

eggs formed in the first week and “t” is the week. 

 

Table 1. Equations used in modeling poultry growth 

curves 
 

Models Names Equalities 

Logistic 𝑌𝑡 = 𝛽0(1 + 𝛽1exp(−𝛽2𝑡))
−1 

Gompertz 𝑌𝑡 = 𝛽0exp(−𝛽1exp(−𝛽2𝑡)) 
Gamma 𝑌𝑡 = 𝛽0

𝛽1(𝑒−𝛽2𝑡) 
Schunute Y𝑡 = Z2 *Z3 

Z1 =𝛽4
(𝛽2)

 –𝛽3
(𝛽2) 

, 

Z2 =𝛽3
(𝛽2+Z1)

, 
Z3 = (1-e(-𝛽1 (X-X1)/ 

(1-e(-𝛽1(X2-X1))
(1/𝛽2)

 

Brody 𝑌𝑡 = 𝛽0(1 − 𝛽1exp(−𝛽2𝑡)) 
Richard 𝑌𝑡 = 𝛽0(1 + 𝛽1exp(−𝛽2𝑡))

𝛽3  
Negative Exponential 𝑌𝑡 = 𝛽0 − (𝛽0𝑒

−𝛽2𝑡) 
Von Bertalanffy 𝑌𝑡 = 𝛽0(1 − 𝛽1exp(−𝛽2𝑡))

3
 

Cubic Piecewise Y𝑡 = 𝛽0 + 𝛽1𝑡 + 𝛽2𝑡2 + 𝛽3𝑡3 + 
𝛽4(𝑡 − 𝑎)3 

Cubic  Y𝑡 = 𝛽0 + 𝛽1𝑡 + 𝛽2𝑡2 + 𝛽3𝑡3 
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Table 2. Equations used in modeling egg yield curves 

Models Names Equalities 

Gamma 𝑌𝑡 = 𝛽0𝑡
𝛽1exp(−𝛽2𝑡) 

McNally 𝑌𝑡 = 𝛽0𝑡
𝛽1exp(−𝛽2𝑡 + 𝛽3𝑡

0.5) 
Logistic 𝑌𝑡 = 𝛽0(1 + 𝛽1exp(−𝛽2𝑡))

−1 

Gompertz 𝑌𝑡 = 𝛽0exp(−𝛽1exp(−𝛽2𝑡)) 

Richard 𝑌𝑡 = 𝛽0(1 + 𝛽1exp(−𝛽2𝑡))
𝛽3  

Schunute  

Y𝑡 = K
2
 *K

3 

K
1 =𝛽

4

(𝛽
2
)
 –𝛽

3

(𝛽
2
) 

, K
2 =𝛽

3

(𝛽
2
+K1)

, 

K
3 = (1-e(-𝛽

1 (X-X
1
)/ (1-e(-𝛽

1 (X
2
-

X
1
))

(1/𝛽
2
)
 

Modified 

Compartmental 

𝑌𝑡 = 𝛽0𝑒𝑥𝑝(−𝛽1𝑡)/(1
+ 𝑒𝑥𝑝((−𝛽3(𝑡
− 𝛽4)) 

 
Quadratic Y𝑡 = 𝛽0 + 𝛽1𝑡 + 𝛽2𝑡2 

Quadratic 

Piecewise 
Y𝑡 = 𝛽0 + 𝛽1𝑡 + 𝛽2𝑡2 + 𝛽3(𝑡 − 𝑎)2 

Quadratic Linear Y𝑡 = 𝛽0 + 𝛽1𝑡 + 𝛽2𝑡2 +p 

Cubic Piecewise Y𝑡 = 𝛽0 + 𝛽1𝑡 + 𝛽2𝑡2 + 𝛽3𝑡3 + 𝛽4(𝑡 − 
𝑎)3 

 

Cubic, Gompertz, logistic, Richard, Quadratic linear, 

Orskov, Sigmaidal and Von Bertalanffy models were used 

in the modeling of egg weight. The equations used in the 

modeling of egg weight are given in Table 3 (Ahmadu et 

al., 2017; Yalçınöz and Şahin; 2020; Yavuz et al., 2023). In 

Table 3; “Yt” represents the egg weight on the tth day, “𝛽1 

, 𝛽2 , 𝛽3 and 𝛽4 ” are the constants defined for the models, 

“a” represents the node point in cubic piecewise 

regression and “p” represents the fixation point. 

 

Table 3. Equations used in the modeling of egg weight 

Models Names Equalities 

Gompertz 𝑌𝑡 = 𝛽0exp(−𝛽1exp(−𝛽2𝑡)) 
Logistic 𝑌𝑡 = 𝛽0(1 + 𝛽1exp(−𝛽2𝑡))

−1 
Richard 𝑌𝑡 = 𝛽0(1 + 𝛽1exp(−𝛽2𝑡))

𝛽3  
Orskov Y𝑡 = 𝛽0 + 𝛽1(1-e 𝛽3t) 
Sigmoidal Y𝑡 = 𝛽0 /(1+(𝛽1/t)) 𝛽2 
Von Bertalanffy 𝑌𝑡 = 𝛽0(1 − 𝛽1exp(−𝛽2𝑡))

3
 

Quadratic Linear Y𝑡 = 𝛽0 + 𝛽1𝑡 + 𝛽2𝑡2 +p 
Cubic Piecewise Y𝑡 = 𝛽0 + 𝛽1𝑡 + 𝛽2𝑡2 + 𝛽3𝑡3 + 

𝛽4(𝑡 − 𝑎)3 
 

In the model evaluation criteria; Mean Square Error 

(MSE), Coefficient of Determination (CD), Corrected 

Coefficient of Determination (CCD), Akaike Information 

Criterion (AIC), Corrected Akaike Information Criterion 

(CAIC), Bayesian Information Criterion (BIC), Accuracy 

Factor (AF), Bias Factor (BF) and Durbin-Watson 

autocorrelation value (DW) are used (Kaplan and Gürcan, 

2018). Model evaluation criteria are given in Table 4. 

 

 

 

 

 

 

 

Table 4. Model evaluation criteria 

Criterion  Equality 

Mean Square Error MSE = ESS/EDF 

Coefficient of Determination 𝑅2 = 1 − (MSE/SST) 

Adjusted Coefficient of 

Determination 

�̅�2 = 1 − (1 − 𝑅2)(𝑛 − 1/(𝑛

− 𝑝

− 1)) 

Accuracy Factor 𝐴𝐹 = 10∑ |log(𝑌�̂�/𝑌𝑖)|/𝑛
𝑛
𝑖=1  

Bias Factor 𝐵𝐹 = 10∑ log(𝑌�̂�/𝑌𝑖)/𝑛
𝑛
𝑖=1  

Durbin-Watson Value 
𝐷𝑊 =

∑ (𝑒1 − 𝑒2)
2𝑛

𝑖=2

∑ 𝑒1
2𝑛

𝑖=1

 

Akaike Information Criterion AIC = nxln (
MSE

n
) + 2k  

Corrected Akaike Information 

Criterion 
CAIC = AIC + (

2p(p+1)

n-p-1
) 

Bayesian Information 

Criterion 
𝐵𝐼𝐶 = 𝑛𝑥𝑙𝑛 (

𝑀𝑆𝐸

𝑛
) + 𝑘𝑙𝑛(𝑛) 

 

3. Results and Discussion 
In this study, statistical models and evaluation criteria 

widely used in literature in poultry farming were 

investigated comprehensively by taking into account live 

weight gains, egg weight and egg numbers. In live weight 

gains; Logistic, Gompertz, Gamma, Schnute, Brody, 

Richard, Negative Exponential, Von Bertalanffy, Cubic 

Piecewise and Cubic regression models were used for 

point distribution of 9 weeks live weight gains of Ross-

308 broiler line, and in egg weight; Cubic, Gompertz, 

Logistic, Richard, Quadratic Linear, Orskov, Sigmoidal 

and Von Bertalanffy models were applied to the 20-week 

egg weight average of brown Lohmann layer hens and 

Gompertz, Logistic, Richard, Schunute, McNally, Gamma, 

Cubic Piecewise, Quadratic, Quadratic Linear, Quadratic 

Piecewise and Modified Compartmental models were 

applied to the 9-week egg yields of Japanese quail for egg 

number. In the comparison of the models created for live 

weight gains, egg weights and egg yields; mean square 

error, coefficient of determination, corrected coefficient 

of determination, Akaike Information Criterion, 

Corrected Akaike Information Criterion, Bayesian 

Information Criterion, Accuracy Factor, Bias Factor and 

Durbin-Watson autocorrelation values were taken into 

consideration. As a result of the study, in terms of live 

weight gain; the best model was the cubic piecewise 

regression model, in terms of egg yields; It was 

determined that the modified Compartmental model and 

the Logistic model gave better results than the others in 

terms of egg weight. The worst models were Brody in live 

weight gains, Quadratic Linear in egg yields and Von 

Bertalanffy model in egg weight. The results obtained in 

the study are in line with this and similar studies that 

have been studied before, but when criteria such as 

Akaike Information Criterion, Corrected Akaike 

Information Criterion, Bayesian Information Criterion, 

Accuracy Factor, Bias Factor and Durbin-Watson 

autocorrelation values, which are based on calculations 

over error terms, are taken into consideration, it is seen 

that some models reported as the best models are not 

actually that good models. In this study, all of these 
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criteria, especially those based on calculations over error 

terms, were taken into consideration and it was revealed 

that these criteria support each other. In the theses or 

articles to be written from now on, a comprehensive 

literature review should be conducted on the subject, 

evaluation criteria based on error terms should be taken 

into consideration, the tendencies of the models in 

creating curves and their biological interpretability 

should be taken into consideration by the researcher. 

In the growth curves obtained from the averages of 9-

week live weight gains including exit weight of the 

commercial Ross-308 broiler line (50 units); mean 

square error, coefficient of determination, corrected 

coefficient of determination, Akaike Information 

Criterion, Corrected Akaike Information Criterion, 

Bayesian Information Criterion, Accuracy Factor, Bias 

Factor and Durbin-Watson autocorrelation value were 

obtained as in Table 5. 

Growth curves obtained from Logistic, Gompertz, 

Gamma, Schnute, Brody, Richard, Negative Exponential, 

Von Bertalanffy, Cubic Piecewise and Cubic Regression 

models are also given in Figure 1. 

In Table 5, it is seen that Brody and Negative Exponential 

models have the worst results, while the Cubic Piecewise 

regression model stands out among the best results, 

albeit by a small margin. The estimated curve of the best 

model, Cubic Piecewise regression, is given in Figure 2, 

and the estimated curve of the Brody model with the 

worst result is given in Figure 3. 

In the curves obtained from the average of the 9-week 

(80) egg count of the Japanese quail (Coturnix japonica); 

the Mean Square Error, Coefficient of Determination, 

Corrected Coefficient of Determination, Akaike 

Information Criterion, Corrected Akaike Information 

Criterion, Bayesian Information Criterion, Accuracy 

Factor, Bias Factor and Durbin-Watson autocorrelation 

value were obtained as in Table 6. 

The egg production numbers of the Gompertz, Logistic, 

Richard, Schunute, McNally, Gamma, Cubic Piecewise, 

Quadratic, Quadratic Linear, Quadratic Piecewise and 

Modified Compartmental models are also given in Figure 

4. 

 

Table 5. Model comparison criteria for growth curves 

Models MSE CD CCD AF BF DW AIC CAIC BIC 

1 7357.1 0.9964 0.994 1.25 0.8 1.62 50.21 60.21 83.07 

2 1892.8 0.9991 0.998 1.28 0.7 1.86 44.90 54.90 70.85 

3 960.3 0.9995 0.999 1.10 0.9 1.71 42.25 52.25 64.74 

4 490.8 0.9998 0.999 1.04 1.0 3.41 40.92 60.92 59.26 

5 19818.3 0.9709 0.953 1.19 1.3 1.30 54.08 64.08 98.99 

6 490.8 0.9998 0.999 1.04 1.0 3.41 40.92 60.92 59.26 

7 32465.4 0.9812 0.975 1.48 1.3 0.88 54.62 59.42 95.62 

8 3638 0.9982 0.997 1.15 0.8 1.65 47.46 57.46 76.73 

9 1079 0.9989 0.997 1.06 1.0 2.06 41.12 50.12 61.34 

10 866.6 0.9989 0.998 1.07 1.0 2.58 41.14 51.14 62.18 

1. Logistic, 2.Gompertz, 3.Gamma, 4.Schnute, 5.Brody, 6.Richard, 7.Negative Exponential, 8.Von Bertalanffy, 9.Cubic Piecewise, 10.Cubic 

Regression, MSE= Mean Square Error, CD= Coefficient of Determination, CCD= Corrected Coefficient of Determination, AF= Accuracy 

Factor, BF= Bias Factor, DW= Durbin-Watson, AIC= Akaike Information Criterion, CAIC= Corrected Akaike Information Criterion, BIC= 

Bayesian Information Criterion. 
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Figure 1. Curves of Logistic, Gompertz, Gamma, Schnute, Brody, Richard, Negative Exponential, Von Bertalanffy, Cubic 

Piecewise and Cubic Regression models for live weight gains. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Growth curve of the Cubic Piecewise model with the best results in live weight gain. 
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Figure 3. Growth curve of the Brody model with the worst results in live weight gain. 

 

In Table 6, it is seen that the Quadratic Linear model has 

the worst results, while the Modified Compartmental 

model stands out among the best results, albeit by a small 

margin. The estimated curve of the Modified 

Compartmental model, which is the best model, is given 

in Figure 5, and the estimated curve of the Quadratic 

Linear model with the worst result is given in Figure 6. 

In the egg yield curves obtained from the average egg 

weights of 20 different weeks from the 21st to the 40th 

week of the brown Lohmann layer hens (39 pieces); the 

mean square error, coefficient of determination, 

corrected coefficient of determination, Akaike 

Information Criterion, Corrected Akaike Information 

Criterion, Bayesian Information Criterion, Accuracy 

Factor, Bias Factor and Durbin-Watson autocorrelation 

value were obtained as in Table 7. 

 

Table 6. Model comparison criteria for egg yield 

Models MSE CD CCD AF BF DW AIC CAIC BIC 

1 30,0 0,993 0,988 1,11 0,98 1,498 28,70 38,709 33,553 

2 20,83 0,995 0,992 1,09 0,98 1,495 27,28 37,284 30,271 

3 36,33 0,991 0,986 1,13 0,98 1,535 29,45 39,458 35,277 

4 16,80 0,997 0,993 1,05 1,00 1,150 27,73 47,730 28,891 

5 14,77 0,996 0,993 1,07 1,00 1,936 27,94 47,942 29,378 

6 63,00 0,984 0,975 1,14 1,03 1,117 31,60 41,609 40,231 

7 6,750 0,989 0,977 1,02 1,00 2,577 23,29 43,294 18,676 

8 21,66 0,946 0,928 1,09 0,99 1,865 25,43 30,237 28,427 

9 24,50 0,939 0,902 1,10 0,99 1,657 27,91 37,918 31,731 

10 26,00 0,946 0,913 1,09 0,99 1,867 27,43 37,437 30,624 

11 10,18 0,998 0,996 1,06 0,98 2,073 25,77 45,775 24,390 

1. Gompertz, 2.Logistic, 3.Richard, 4.Schunute, 5.McNally, 6.Gamma, 7.Cubic Piecewise, 8.Quadratic, 9.Quadratic Linear, 10.Quadratic 

Piecewise, 11.Modified Compartmental, MSE= Mean Square Error, CD= Coefficient of Determination, CCD= Corrected Coefficient of 

Determination, AF= Accuracy Factor, BF= Bias Factor, DW= Durbin-Watson, AIC= Akaike Information Criterion, CAIC= Corrected 

Akaike Information Criterion, BIC= Bayesian Information Criterion. 

 

 

 

 

 

 



Black Sea Journal of Agriculture 

BSJ Agri / Tolga ÇETENAK et al.                              716 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 4. Curves of Gompertz, Logistic, Richard, Schunute, McNally, Gamma, Cubic Piecewise, Quadratic, Quadratic 

Linear, Quadratic Piecewise and Modified Compartmental models for egg yield. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 5. The yield curve of the modified compartmental model with the best results for egg yield. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 6. Efficiency curve of the Quadratic Linear model with the worst results for egg yield. 
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Table 7. Model comparison criteria for egg weights 

Models MSE CD CCD AF BF DW AIC CAIC BIC 

1 1.225 0.9591 0.9445 1.01 1.00 3.097 31.26 37.72 13.28 

2 1.801 0.9996 0.9995 1.01 1.00 1.907 31.70 34.36 17.50 

3 1.466 0.9997 0.9996 1.01 1.00 2.272 29.91 32.57 13.38 

4 1.489 0.9997 0.9996 1.01 1.00 2.230 30.04 32.71 13.70 

5 1.522 0.9425 0.9317 1.01 1.00 2.179 30.23 32.90 14.13 

6 2.289 0.9995 0.9994 1.01 1.00 1.589 33.78 36.44 22.29 

7 1.499 0.9997 0.9996 1.01 1.00 2.214 30.10 32.77 13.83 

8 7.009 0.7350 0.6854 1.01 1.00 2.561 43.50 46.168 44.680 

1. Cubic, 2.Gompertz, 3.Logistic, 4.Richard, 5.Quadratic linear, 6.Orskov, 7.Sigmaidal, 8.Von Bertalanffy, MSE= Mean Square 

Error, CD= Coefficient of Determination, CCD= Corrected Coefficient of Determination, AF= Accuracy Factor, BF= Bias Factor, DW= 

Durbin-Watson, AIC= Akaike Information Criterion, CAIC= Corrected Akaike Information Criterion, BIC= Bayesian Information 

Criterion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 7. Curves of Cubic, Gompertz, logistic, Richard, Quadratic Linear, Orskov, Sigmoidal and Von Bertalanffy models 

for egg weights. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 8. Yield curve of the Logistic model with the best results for egg weights. 
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Figure 9. Yield curve of the Von Bertalanffy model with the worst results for egg weights. 

 

The weight curves of the Cubic, Gompertz, Logistic, 

Richard, Quadratic Linear, Orskov, Sigmoidal and Von 

Bertalanffy models are given in Figure 7. 

In Table 7, it is seen that the Von Bertalanffy model has 

the worst results, while the Logistic model stands out 

among the best results, albeit by a small margin. The 

estimated curve of the Logistic model, which is the best 

model, is given in Figure 8, and the estimated curve of the 

Von Bertalanffy model, which has the worst result, is 

given in Figure 9. 

 

4. Conclusion 
As a conclusion of the study, in terms of live weight gain; 

The Cubic Piecewise regression model is the best in 

terms of egg yields; It was determined that the Modified 

Compartmental model and the Logistic model gave better 

results than the others in terms of egg weight. The worst 

models are in live weight gains; Brody and egg yields; It 

was concluded that there was a Quadratic Linear and Von 

Bertalanffy model for egg weight. 
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