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INTRODUCTION
Power function Y = AXb which has a domain x>0 and co-domain Y>0, 
A is a positive constant. If b = 1, then it will form a straight line which 
shows the change of co-domains comparable to the domain changes, if 
b <1, then it will form a convex line that shows changes in the co-
domain which is slower than the domain changes, conversely if b> 1, it 
will form a concave line that shows the co-domain changes faster than 
the domain changes. Regression analysis of power is a form of non-
linear regression which usually used to find the relationship between 
two variables that have different increase within a certain time, so it 
can be determined which variables that have faster or stronger power 
increase. 

Organ, tissue or animal body parts in a certain period of time will 
always experience growth, yet the rate of growth of each organ, tissue 
or animal body parts is different. If all measured size of organs, tissues, 
or body parts are summed up, it will get the overall body size (X). The 
growth rate of the size of the overall body is an average of the growth 
rate of all organs, tissues or body parts of animals, so that in each organ, 
tissue or animal body parts, there are some with the same growth rate, 
and some are faster or slower when compared with the overall body 
size. Analysis of power regression to determine the organ, tissue or 
animal body parts (Y) in which the rate of growth (b) is faster than the 
overall body size (X) and what percentage of size of organ, tissue or 
body part (A) is very important in analysis of growth. Differences in 
growth rate are due to physiological differences and the different 
functional demands, as well as its constituent components. Organ, 
tissue or animal body parts that function earlier, will grow first, then the 
growth rate is greater than the dimensions of the animal's body that 
functions later, the body dimensions of bones as constituent 
components first developed than that composed of muscle or fat , so 
that the growth rate during certain phase of life is different from the 
certain period of time (Swatland, 1984), Sampurna and Suatha, 2008). 

However, research is often faced with too much number of organs, 
tissues or body parts and of different sizes, so that the presentation in 
the form of power function is less attractive, or not be presented in a 
single image description simultaneously. Therefore the presentation of 
the difference between the growth rate of organ, tissue or animal body 
parts will be demonstrated by approach of power function with 
different rate and constants in the simulation graph of biplot.

Biplot is an exploration method of multiple variable data analysis 
which can provide a graphic representation of the proximity between 
objects, the diversity of variables, the correlation between variables, 
and the relationship between the variables with the object. In addition, 
the biplot analysis is used to describe the relationship between 

variables and objects that are in the high-dimensional space into a low-
dimensional space i.e. two-dimensional (Gabriel, 2002). Graphical 
demonstration is expected to obtain a description of the object, for 
example, the proximity between objects, and description of the 
variables, both on its diversity and correlation, as well as the 
relationship between the objects with the variables. (Solimun and 
Rinaldo, 2008). 

In order to make the interpretation of the factors considered relevant, 
the first selection step is generally followed by the maintained rotation 
factor, the rotation functions to make the output more understandable. 
Therefore, in practice, the rotation in the factor analysis is advisable to 
be in several sizes for the subspace of retained factors to assess the 
resilience of interpretation of rotation (Abdi, 2003). Orthogonal 
Rotation, namely rotating the axis of 90o, the results of this rotation 
will not cause a change in the proportion of the diversity of 
variables.Some rotations that belong to the orthogonal rotations are: 
Varimax, Quartimax, Equamax and Parsimax. While the non-
orthogonal rotations (oblique) are assumed that the results of factors 
are correlated to each other, some rotations that belong to the oblique 
rotations are Promax, Procrustes, and Harris-Kaiser (Sharma, 2011).

Demonstration of biplot by factor analysis to describe the lines (object) 
and columns (variables) available on the data matrix simultaneously in 
a low-dimensional graphs is typically using varimax rotation. Mattjik 
and Sumertajaya (2002) reported that the variables will be described as 
a directed line. Two variables that have high positive correlation will 
be described as two lines in the same direction, or to form a narrow 
angle. Meanwhile, two variables that have a high negative correlation 
are presented in the form of two lines in the opposite direction, or to 
form an obtuse angle. Meanwhile, two variables that are not correlated 
will be described in the form of two lines at an angle approaching 90 
degrees (angular). Variables with little diversity are described as a 
short vector whereas a large variety of variables described as a long 
vector. While the proximity between objects, two objects with the 
same characteristics will be described as an adjacent two points. The 
object that lies in the direction of a variable, it is said that on the object 
they are above average. Conversely, if another object is situated 
opposite to the direction of these variables, the object has a value below 
the average. Meanwhile, the object which is almost in the middle has a 
value close to the average. Sampurna et al. (2013) reported that the 
demonstration of biplot with rotation promax kappa 90 can describe 
the closeness of the relationship between variables; the shorter the 
distance between the variable the closer the relationship between 
variables and the correlation is closer to one. While the angle between 
the variables and the norm or vector length of a variable can not 
describe the magnitude of correlation between variables and the 

Data generated from the power function with the rate and the different constants, analyzed by biplot analysis with rotation 
promax kappa 90. The results of the biplot simulation, the power function which has a much smaller rate of 1 (one) is in 

quadrant IV, the rate which approaches 1 (one) is in the quadrant I, and a rate much greater than 1 (one) is in quadrant II. Meanwhile, the power 
function which has different constants at the same rate is at one point or coincident. The growth rate of organ, tissue or animal body parts are not all 
simultaneously with overall body size, there are some that grow more slowly, conversely some are also faster than the overall body size. The 
results of modeling of biplot power function can be expected to describe the rate growth of the organ, tissue or animal body parts. Organ, tissue or 
body parts of animals whose growth is almost equal to the size of the overall growth will be in quadrant II. Organ, tissue or body part that is 
growing more slowly than the overall body size is in quadrant IV, conversely the faster one is in quadrant I. While the magnitude of constants, 
namely that describes the percentage of the size of the organ, tissue or body part compared to the overall body size of a animals, does not affect its 
location in the quadrant. 
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diversity of these variables.

Simulation of biplot of exponential function by promax rotation kappa 
90, showed that the exponential function which has the rate (k = 0:02 to 
0:08) has negative abscissa and positive ordinate which is located in 
Quadrant II, the exponential function is classified into a function 
exponential that has the slower rate. Exponential function which has 
the rate (k = 0.3 - 0.6 has positive abscissa and positive ordinate which 
is located in Quadrant I, the exponential function is classified into a 
exponential function that has the medium rate. Exponential function 
which has the rate (k = 1.2 - 1.8) has positive abscissa and negative 
ordinate which is located in quadrant IV, the exponential function is 
classified into the exponential function which has a rapid rate 
(Sampurna et al, 2013). Simulation of biplot with rotation promax 90 
on parts of the body of Bali local duck aged 0-16 weeks, which was 
growing following the exponential function of the age of 0-16 weeks, 
showed that the parts of the body (variable) of Bali local duck that grow 
slowly is in quadrant II, medium growth is positioned in quadrant I and 
rapid growth is in quadrant IV. While based on the age (object), the 
more mature the closer the distance, which shows slower growth 
(Sampurna, 2016).

Based on the description above, it was analyzed the biplot simulation 
of power function with different constant and rate that it is expected to 
get information regarding the closeness of relationship based on the 
growth rate. Two power functions with a similar rate is expected to be 
described as an adjacent two points, conversely the two functions of 
power at a rate that is much different will be described as a two points 
of which position is far apart to each other. While the constant power 
function that represents the percentage of organ, tissue or animal body 
parts than the the overall body are expected to be at one point, if the 
growth rate is the same. This information will be used to determine the 
differences in the growth rate of the organs, tissues or animal body 
parts without being influenced by the size, whether the organs, tissues 
or animal body parts are classified to have slower, medium or fast 
growth rates at a certain period of time.  

RESEARCH METHODS
The data were generated from 10 pieces of power function, with the 
equation Y = AXb, with a combination of different Constant (A) and 
Rate (b) . Meanwhile, the magnitude of the same X value of 10, 20, 30, 
40, 50, 60, 70, 80, 90, and 100, so as to obtain the data in 

Table 1. If the power function is drawn in the form of line graph, it is 
obtained Figure 1 as below. From Figure 1, it can be seen that the power 
function that has a rate of 1 (A0.2b1.00, A0.4b1.00 and A0.7b1.00) 
then line is straight, which indicates the rate of change in the value of Y 
equal to the change in the value of X. If b > 1, then the line will be 
concave, which suggests that the rate change of Y value is greater than 
the change in the value of X, otherwise if b <1, then the line will be 
convex, which indicates that the rate of change in the value of Y is 
smaller than the change in the value of X. So the value of b is getting 
much greater than one (b >> 1), then the line will be more concave 
(A0.2b1.16 and A04b1.16), conersely, the value of b is getting much 
smaller than one (b << 1), then the line is getting more convex 
(A0.2b0.084, A0.4b0.084 and A0.7b.084).

Data generated from the power function in the form of tables and 
graphs, if too much it is rather hard to read, which lines are straight, 
concave or convex, especially of which constants are much different 
than it will be increasingly difficult to read which ones are more 
concave or convex. So to make it easier,it will be drawn on a biplot 
graph.

Data obtained were analyzed by factor analysis based on the 
correlation between variables, in order to obtain the correlation matrix 
and significance testing. The eigen vector was determined by the 

relationship Rxo = xo, so  f(x) = │R - I│ = 0.  Thus f( ) = 0 is l l l
called the eigen equation of R matrix, the root of this equation is called 
the roots of eigen of R matrix and vector that corresponds to the eigen 
root is called eigen vector. 

Demonstrating the location of coordinates of variables X and each of 
the power functions were taken from the 2 eigen vectors corresponding 
to the first largest eigen root l (Component 1) as the X-axis (abscissa) 
and the second largest eigen root (Component 2) as Y (ordinate) , 
Because of all of the variables have positive correlations and close to 1, 
then it was used a Rotation Promax kappa 90 so that the location of 
coordinates can describe the difference in the rate of (b) of the variable. 
Conversely, if it was used varimax rotation all the variables would 
coincide or form an angle of 0 °, because in the rotation of variamax, 
the angle between variables describe the magnitude of the correlation, 
while in the promax rotation kappa 90, the angle between variables will 
describe the differences in rates so that those that have similar rates will 
coincide or form an angle of 0°.  

Location of coordinates of each of the variables stated closeness of the 
relationship between these variables, variables that have a rate that is 
almost the same are located very close, on the contrary those that have 
much different rates, the location is away from each other. The use of 
Promax Rotation 90 is intended to divide the location of variables into 
3 places (quadrants) , While the location of coordinates of the object 1 
to object 10 was carried by Factor Analysis of Scores Method 
Regression, factor 1 as abscissa and factor 2 as coordinates.

The procedure of analysis by using SPSS 22 (Statistical Product and 
Service Solutions version 22).

RESULTS AND DISCUSSION
The results of the factor analysis (Table 2) showed that all the 
variables, the X data and all the 10 power functions that combine 
constants and different rates can be described in two-dimensional 
eigen space, it can be described because the Cumulative on the 
Component 2 has shown 100%. 
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Scree plot (Figure 2) shows that the roots of the eigen value of 
Component 1 and Component 2 were impaired sinificantly. This 
suggests that the use of two main Components is considered to be able 
to explain the diversity of the X data and the data of power functions 
with the combination of constants and the different rates.

The results of factor analysis of Table 3, it was obtained the result that 
the matrix pattern of power function located at 3 different quadrants, 
the different location of quadrants is only affected by differences in 
rates (b) of the power function, the value of constants (A) does not 
affect the location of quadrant of the power function. Power function 
that forms a straight line that is at a rate of 1:00 and the data X is located 
at one point (0431, 0658), namely the absis of 0432 and the ordinate of 
0658. This shows that the variables which had the same rate are located 
at one point. So if X is a the size of the overall animal body, the organs, 
tissues or body parts should be entitled the same rate as the overall size 
of the animal's body will located at one point, then the organs, tissues or 
animal body parts are growing simultaneously with the whole animal 
body. Power function that has the rate that approached to one (b = 0.92, 
0.96, 1:00, and 1:04) is located in quadrant I, namely positive 
component 1 and component 2. Power function that has a much greater 
rate than one (b>>1) is located on the quadrant II, namely positive 
component 1 and component 2 , conversely the power function of 
much smaller rate of one (b<<1) is located on the quadrant IV , namely 
positive component 1 and negative component 2.

These results can be used to determine the growth rate of organs, 
tissues or animal body parts. Organs, tissues or animal body parts are 
located in quadrant I, the growth rate is equal to the size of the overall 
body. If the organs, tissues or body parts are in quadrant II, shows that 
the organs, tissues or animal body parts are in faster growth rate than 
the overall body size. Conversely, if the organs, tissues or body parts 
are in quadrant IV, indicates that the organs, tissues or animal body 
parts are in slower growth rate than the overall body size. Knowledge 
of the differences in the rate of growth of organs or tissues at a certain 
time is needed to determine the function of organs, tissues or body 
parts at a certain time. While the differences in the growth rate of the 
animal body parts such as pieces of carcass is important to determine 
the dominant constituent components; whether the bone, muscle or fat 

(Swatland, 1984), (Sampurna and Suatha, 2008). Organs, tissues or 
body parts will have faster growth rate than the overall body size at a 
certain time if the function is optimal and there is a growth in its 
constituent components. 

The coordinate location of the power function with constant (A) and 
the different rates (b) can be seen in Figure 3. The power function that 
has a rate of one (b = 1.00) with constant A (0.2, 0.4 and 0.7) is located 
at 1 point.  Location of the power function which has a rate of more or 
less than 1.00, the more distant the location or the distance is even 
greater. Location of the power function with the rate which is getting 
larger or smaller than one (b>>1) or (b << 1), the location will be even 
further away from location of coordinates of X. This illustrates that the 
organs, tissues or body parts that have faster or slower growth rate than 
the overall size of the animal's body will be located more distant. 

Thus, based on the biplot simulation, it can be described the distance 
between variables is determined by the difference in the rate (b), if it 
has the same rate then the distance is 0 (coincident), a greater rate 
difference will be the further distance. A Meanwhile, constant A has no 
effect on the location of coordinates of these variables. Location of 
coordinates of the variables in the biplot simulation is divided into 3 
quadrants i.e. quadrant I is classifiedd as medium rate, quadrant II as 
faster rate and quadrant IV as slower rate.

Based on the objects of observation that is the period of observation 
(O=1 to O=10), lies in a line through the third quadrant and the first 
quadrant, and cut the variable line on the variables X and at a rate of 1 
(b = 1). Coordinates O=1 to O=5 are in quadrant III, this object in 
opposite directions with variable, these results demonstrate the large 
object sizes smaller than the average. While O=6 through O=10 are in 
quadrant I, the object is in line with the variables, the results suggest a 
large object size is greater than the average (Mattjik and Sumertajaya, 
2002). This may describe the organs, tissues or body parts to 
experience growth of O=1 (younger age) to O=10 (older age), because 
organs, tissues or body parts of the the younger age to the older age 
always experience growth or minimally constant (atrophied). So the 
younger the age of the animal, the organs, tissues or body part size will 
be below average, whereas the older the animal, the size will be above 
average.

The distance between objects in the biplot simulation showed the 
magnitude of differences in the size of one object the subsequent 
objects, the farther the distance, the greater the difference. The distance 
between O=1 to O=2, O=2 with O=3 onwards that is the distance 
between O=9 with O=10, some are in similar position and some are 
also different. This suggests that some have similar changes in the 
average size of the object from one object to the other objects and some 
are not the same. Differences distance between objects on the analysis 
of animal growth is very important to know at what age the animal is 
growing rapidly and at what age the animals grow slowly, even stopped 
growing. So , it is to help deciding at what age these cattle are 
slaughterred to get optimal yields.

CONCLUSIONS
Biplot simulation of power function with a combination of constants 
and the different rate by Promax rotation kappa 90 located at 3 
quadrants, the coordinates of each of the power functions is only 
determined by its rate.

Biplot simulation by rotation kappa 90 can be used to determine the 
growth rate of  an organs, tissues or animal body parts.
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SUGGESTION
Before performing the biplot simulation of the organs, tissues or 
animal body parts, power regression analysis should be carried out 
beforehand to ascertain whether the growth of organs, tissues or body 
parts of animals within a certain time has followed the power 
functions.
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