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using scores of factor analysis and principal component analysis for multiple
regression analysis technique [5; 6]. Predictors are exposed to factor or principal
component analysis as one of multivariate analysis techniques and new
uncorrelated predictors are used to predict the body weight without multicollinearity
problem [6].

Recent studies show that the most effective alternatives in the body weight
prediction are data mining algorithms. Among these algorithms, CART
(Classification and Regression Tree), CHAID (Chi-Square Automatic Interaction
Detector) and Exhaustive CHAID construct a regression tree structure that can be
interpreted easily by researchers. CART tree-based algorithm recursively products
binary splits by partitioning a subset into two small subsets until achieving the
strongest Pearson coefficient in body weight trait between observed and predicted
values. CHAID algorithm recursively uses multi-way splitting in regression tree
construction for the strongest Pearson coefficient as a model quality criterion [7]. In
the CHAID algorithms, there are three stages, merging, splitting and stopping and
the Bonferroni adjusment is available in the estimation of adjusted P values. The
last two stages are the same; however, Exhaustive CHAID algorithm employs an
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exhaustive procedure in order to merge any similar pairs until obtaining merely a
single pair in regression tree structure. CHAID algorithms implement F significance
test when a response variable (body weight) is continuous. In this situation, the
tree diagram constructed for a continuous response variable in CART and both
CHAID algorithms is called the regression tree, otherwise named as the
classification tree. CHAID algorithms become automatically active to prune the
redundant structures in the regression tree diagram. However, in the CART
algorithm, analysts should activate a pruning option.

Usability of Artificial Neural Networks (ANNS) algorithms as more
sophisticated approaches in the prediction of body weight is scarce [7]. To reveal
the complicated relationship between a response variable (body weight) and other
input variables (predictors), ANNs, functioning like human brain and consisting of
input, hidden and output layers, are the best choice. However, it is extremely
difficult to interpret their outputs compared with the tree-based data mining
algorithms. In this respect, ANNs are also called as black boxes.

For researchers who aim to predict an equation for body weight,
application of MARS (Multivariate Adaptive Regression Splines) data mining
algorithm which is unavailable in literature should be preferred. More importantly,
MARS, a non-parametric regression statistical technique to get linear piecewise
functions and to evaluate high order interactions between predictors, is used to
reveal more complex relationships between sets of more-than-one dependent
variables and predictors with the aid of pruning option. Compared to other
statistical approaches mentioned above, MARS provides a much higher predictive
performance in prediction problems. For this reason, MARS can be applied to RSM
data consisting of more-than-one dependent variables and predictors in agricultural
and medical sciences. This type of application is absent in literature.

Several model evaluation criteria are recommended in testing and
comparing predictive performances of the statistical approaches addressed above

[7].

a) Pearson correlation coefficient (r) between the actual and predicted BW
values,

b) Root-mean-square error (RMSE)

RMSE = \/%2(), _y, P

i=1

c) Mean error (ME) given by the following equation:

1 n
ME ==>(y, - ¥,
N
d) Mean absolute deviation (MAD):
1 n
MAD = =3 |y, = ¥,|
n i

e) Standard deviation ratio (SDratio):
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f) Global relative approximation error (RAE):

RAE =

g) Mean absolute percentage error (MAPE):
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h) Coefficient of Determination
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Where:

n is the number of animals in a set, k is the number of model parameters,
yiis the observed value of a response variable (Body weight), y;, is the predicted
value of the response variable (Body weight), sm is the standard deviation of the
model residuals, sq is the standard deviation of the response variable (Body

weight) and Y is the mean of the response variable (Body weight).

The best model should have the greatest Pearson coefficient, Rz and
adjusted R2 and the lowest RMSE, MAD, MAPE and RAE. SD ratio should become
equal to the value less than 0.40 for a good fit in model, and for very good fit, the
ratio should be equal to the value less than 0.10 [7].

Consequently, researchers generally prefer more understandable and
interpretable statistical approaches. In the scope of regression analysis, the most
fundamental purpose is to minimize residuals expressed as differences in body
weight between observed and predicted values or to maximize Pearson correlation
coefficient between observed and predicted values, obtained by statistical analysis
approach, in the body weight.
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