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Abstract. This study aims to determine the comparison between Norotate Rotation and
Promax Rotation (90) of Biplot Simulation in the management of Bali Cattle Breeding Farms
on Integrated Farming System (Simantri). It used to determine the difference of coordinates
between the variables and also obtain the information about the difference in the proximity of
the coordinates between livestock groups.The study conducted on Simantri who had livestock
groups in Badung Regency, Bali in which the data collected were analyzed by factor analysis
with Norotate Rotation and Promax Rotation (90). The variable of this study was a livestock
management which included management of cows, calves, feed, cowshed, environmental,and
the objects of the study were thelivestock groups. The Biplot simulation used to determine
the coordinates of the livestock groups determined based on the Factor Scores Method
Regression Analysis. The results with different rotations caused differences in the magnitude
of the arrow angles and directions between management of cows, calves, feeds, cowshed and
environmental which also followed by differences in the coordinate systems of the livestock
groups. The angle between management of cows, calves, feeds, cowshed, and environmental
do not show the magnitude of the correlation between them. It can be stated that the
coordinates of Livestock groups on Promax Rotation (90) are more specific than Norotate
Rotation, therefore it is easier to distinguish the different scores between the variables on the
Livestock groups.

Keywords: Biplot, Rotation, Norotate, Promax, Simantri, Management, Cattle Bali,
Livestock groups.

I. INTRODUCTION with supporting sectors both vertically and

. ) ) horizontally according to the potential of
Simantri  (Integrated  Farming y g P

. . . each region by optimizing the utilization
System) integrates agricultural activities
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of existing local resources. Integration
activities carried out are also oriented to
agricultural business without waste (zero
waste) and produce 4 F (food, feed,
fertilizer, and fuel). The main activity is
integrating the cultivation of plants and
livestock, where plant waste processed for
animal feed and feed reserves for dry
season and animal waste (feces, urine)
processed into biogas, bio urine, organic
fertilizer and bio-pesticides. Indicators of
the success of Simantri are the
development of institutions and human
resources, both agricultural officials and
farmers. The creation of employment
opportunities through the development of
diversification of agricultural businesses
and home industries, the development of
extensification of

intensification and

farming, the process of increasing
incentives for farming through increased
production and efficiency of farming
(fertilizer, feed, biogas, bio urine, bio-
pesticides produced by themselves and the
development of organic farming towards
green economy[1]. Technically, it is a
broad integration of agricultural activities
including  food and

crops, pulses

horticulture, livestock, fisheries,

plantations and forestry plants in one
area/location of activities. It is at the same
time a pilot development model in
accelerating technology transfer to rural
The and

communities. dynamics
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information about Simantri activities in the
process of agricultural development in
rural areas by Balinese proposals have
become widespread public attention. Some
impersonal studies of Simantri from
various aspects have become the basis for
providing confidence for long-term efforts
towards food self-sufficiency, animal feed,
organic fertilizer, energy needs and at the
base is the welfare of farmers. Through
imperial approaches and studies in several
Simantri activity locations, it partially
illustrates that the efforts made to develop
agriculture in rural areas through Simantri
activities provide great hope for the
prosperity  for farmers and rural
communities [2].

The management of Bali Cattle
Breeding Farms is one of the sub-systems
of Simantri which plays an important role
in  measuring the success of the
implementation of Simantri to farmers. It
cannot be separated from the role of Bali
cattle breeding farms as a sub system of
Simantri,  especially  regarding the
management of cattle breeding.

In some multiple-variable analyzes,
the data matrix eigen structure is
important. This eigen structure is stated in
eigen roots and eigenvectors. A matrix
consisting of observations of each object
is transformed into

.ee., @p)) are

with p variables,

7Z=X¢p, where ®=(¢1, @2,
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orthogonal matrices in the form of pxp and
@i are eigenvectors of X'X.
A square matrix with the order n x

n, for instance, A and a column vector X.

Vector X is a vector in Euklidian space R"

that is connected by an equation:
AX =AX where 4 is a scalar and X is a
vector that is not zero Scalar Ais called
the Eigen value of matrix A. Eigenvalues

is the characteristic value of a square

matrix.

Matrix ~AeR™" stated to be
symmetrical if it is A'A  and
matrixAeR™"stated to be orthogonal if
AA’ = A’A = 1. It is clear that A is not

singular with A=A’

MatrixAeR™" , A= (aij) stated to be
diagonal matrix if aij= 0, i#j. Diagonal
matrix A can be also written as A =
diag(a1, az.e.eeeee , an), withai, az,........ R
an are theelements on the main diagonal.

Symmetrymatrix A can be stated as
A=VDV', with V as orthogonal matrix and
D as diagonal matrix.

The normu inEuklidianSpace ",

ifu = (ul,ug,ug,...,unl so the norm

1 = \/u% +ud Fuf 4.l

And if
inEuklidianSpace &, so

the wvectoru and vector v
the space
between vector u andv can be stated as

follows:
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Biplot is a method of exploring
multiple data analysis that can give a
graphical picture of the proximity between
objects, variable variability, a correlation
between variables, and the relationship
between variables with objects. In
addition, the biplot analysis is used to
describe the relationship between variables
and objects that are in a high-dimensional
space into a two-dimensional space. From
this, three approach matrices obtained
related to data, variables, and objects.
Suitability measure of the three matrices
stated [3].

A graphical demonstration s
expected to obtain an overview of objects,
such as proximity between objects, and an
overview of variables, both about diversity
and correlation, and the relationship
between objects with their variables. [4].
Biplot demonstration with factor analysis
to describe rows (objects) and columns
(variables) in the data matrix together in a
low-dimensional graph usually using
varimax rotation.Mattjik and Sumertajaya
[5] reported that variables will be
described as directed lines. Two variables
that havea high positive correlation will be
in the same

described as two lines

direction, or the ones which form a

narrow-angle. Meanwhile, two variables
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that have high negative correlation are
represented in the form of two lines in the
opposite direction or the ones which form
a blunt angle. While the two uncorrelated
variables will be described in the form of
two lines with angle closed to 90 (right
angle). Variables with small diversity
described as short vectors while large
variable variants described as long vectors.
Whereas proximity between objects, two
objects with the same characteristics will
be described as two points whose positions
are close. Objects that are in the direction
of the direction of variable claimed as the
the

ones with higher value (above

average). Conversely, if other objects
located in the opposite of it, those have a
lower value (below the average). On the
other hand, objects located almost in the
middle have a value close to the average.
Changes in the angle and direction of the
variable arrows as well as changes in the
coordinates  of

the

location of objects

happened by rotating Biplot
analysis.Promax rotation (90) can be the
factor of the changes [6]. The location of
the coordinates of variables will be divided
into 3 quadrants namely quadrants I, 1l and
IV [7][8]. Rotation selection in the Biplot
analysis aims to get more communicative
information and be easier to evaluate the
data being analyzed.

Based on the description above, it

was desirable to know the difference
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between Norotate Rotation and Promax
Rotation (90) of Biplot Simulation so it
was expected to obtain communicative
information about the management of Bali
Cattle Breeding Farms at Livestock
groupsin Simantri in Badung Regency,
Bali. Both rotations provided different
information in terms of explaining the
position of Bali Cattle Breeding Farms
management and Livestock groups on the
four quadrants, then more communicative
rotation had been selected. Two or more
Livestock groups whose managements
were almost the same described as two
points or more adjacent positions, whereas
two or more Livestock Groups with
different managements described as two or
more points far apart. While the location
of Cows, Calves, Feeds, Cowshed and
Environmental Managements used to
illustrate the closeness of relationships and
variations between them. This information
used to determine which Livestock groups
had good livestock management and vice

Versa.

Il. MATERIALS AND METHODS

This study was a descriptive
qualitative verification study carried out by
purposive sampling to assignBadung
regency as a sample out of 8 regencies in
Bali. Saturated sampling group conducted

to carry outsample group of Bali cattle
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breeders who took part in the Simantri
program.

Data collected from all members of
the livestock group at Simantri in Badung
the
The

datacollected related to the management of

Regency, as a sub-system of

implementation  of  Simantri.
their cattle farms.

From 5 research variables; Cows,
Calves, Feed, Cowshed and Environmental
Management, there were 55 management
components of those variables. The Cows
management component consisted of 13
components, starting from the selection of
the seeds, the mother started to lust, the
first child born as well as the death of the
child tothe mother's behavior towards
While the

management consisted of 12 components,

thenewborn calf. Calves

ranging from the treatment of newborn
calves, cutting the umbilical cord, the
5 r
D> Yij
1= 1

Yij=—
max imun _ score

x100

Data analysis

The data collected were analyzed
by factor analysis based on the correlation
between variables so that the correlation

matrix and its significance testing were
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mother fed the calf and gavecholestrumto
the calf was weaned. On the other hand,
Feed
components, starting from the type of feed

Management consisted of 8
given, the feeding time, and the frequency
of feeding to the supplementary feed.
Moreover, Cowshed management
consisted of 7 components, ranging from
the roof of the cage and the floor of the
cage, the places where to eat and drink to
the cleanliness of the cage. And the last,
for the Environmental Management, it
consisted of 15 components, ranging from
waste storage, waste treatment, and waste-
processing equipment to the marketing of
waste processing products.

This study had 47 observation
objects (livestock groups), and the data on
each observation object (Livestock groups)

processed by the formula:

Yij : Data on the variablei (i=1, 2, 3, 4, 5)
and the component to j (j = 1,2,3,..., 1).
The data showed on Table 1.

obtained. The eigenvector determined by
the relation Rxo =AXo, sof(x) = |R -
A1| =0. So, f(1) =0 called as the eigen
equation of matrix R, the root of this
equation called as the eigenroot of matrix
R and the vector corresponding to the

eigen root called as eigenvector.
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Table 1. Bali Cattle Breeding Farm Management Data on Livestock Groups at Simantri in

Badung Regency, Bali.

Management of

Livestock groups Cows Calves Feed Cowshed Enviromen Mean
Sami Polih 92.31 100.00 81.25 92.86 83.33 8995
Bamnyu Sari 84.62 95.83 75.00 100.00 90.00 89.09
Taman Sari 84.62 79.17 100.00 92.86 83.33 87.99
Dharma Pertiwi 76.92 79.17 T75.00 100.00 96.67 85.55
BuanaGiri 92.31 100.00 62.50 78.57 93.33 8534
GemaMakmurSejati 88.46 100.00 68.75 100.00 66.67 84.78
GemaUnggul Sari 88.46 100.00 62.50 78.57 93.33 84.57
Darmalaksana 84.62 100.00 68.75 85.71 83.33 84 .48
Mas Sari 92.31 100.00 56.25 100.00 73.33 8438
PancaUripMertasari 76.92 75.00 81.25 92.86 93.33 83.87
Dewi Sari 88.46 83.33 75.00 100.00 70.00 8336
Getasan 69.23 75.00 75.00 100.00 93.33 82.51
BuanaMekar 73.08 75.00 81.25 85.71 96.67 82.34
Pula Kerti 61.54 87.50 75.00 100.00 83.33 81.47
Sari Merta Pertiwi 73.08 79.17 81.25 92.86 80.00 81.27
Rare Angon 57.69 83.33 75.00 100.00 90.00 81.21
BalaAngon 80.77 100.00 81.25 92.86 50.00 80.98
WerdiBuana 73.08 70.83 87.50 92.86 76.67 80.19
Branjungan 76.92 79.17 68.75 85.71 80.00 78.11
Tedung Sari 53.85 79.17 75.00 85.71 86.67 76.08
Sukamaju 76.92 5417 75.00 100.00 66.67 4.55
CaturEka Sari 69.23 58.33 75.00 921.86 73.33 73.75
Merta Jaya 73.08 54.17 68.75 78.57 93.33 73.58
PucakTedung Sari S0.00 75.00 68.75 85.71 86.67 73.23
Tri Mandala Sari 65.38 50.00 75.00 92.86 80.00 72.65
ManikTirtaRahayu 69.23 70.83 75.00 92.86 50.00 71.58
MertaJati 76.92 62.50 56.25 78.57 83.33 71.52
Babakan Sari Sangeh 80.77 41.67 68.75 85.71 76.67 70.71
Dharma Karya 69.23 45.83 62.50 85.71 86.67 69.99
Wanasari 80.77 45.83 62.50 78.57 80.00 69.53
KarvaMesari 61.54 5417 68.75 92.86 63.33 68.13
Sari Lestari 69.23 58.33 68.75 92.86 50.00 67.83
Taman WijavaKusuma 57.69 66.67 43.75 92.86 73.33 66.86
KarangAyu S0.00 2917 81.25 85.71 83.33 65.89
Tunjung 53.85 41.67 81.25 78.57 70.00 65.07
Gading Sari 65.38 54.17 50.00 85.71 66.67 64.39
KertaBuana Sari 61.54 58.33 62.50 71.43 66.67 64.09
Amerta Jaya 69.23 33.33 56.25 64.29 93.33 63.29
Pertiwi Tani 57.69 58.33 62.50 100.00 36.67 63.04
GelisNadi 53.85 2917 81.25 85.71 63.33 62.66
Gata Saga 57.69 37.50 62.50 71.43 76.67 6l.16
CakraBuana 61.54 50.00 62.50 64.29 63.33 60.33
MertaBumi Sari 73.08 41.67 56.25 57.14 66.67 58.96
Mekar Sari 84.62 50.00 56.25 50.00 46.67 57.51
Sri Sedana 65.38 37.50 62.50 100.00 20.00 57.08
ManikEkaNadi 53.85 45.83 56.25 64.29 60.00 56.04
MertaNadi 80.77 50.00 68.75 42 86 36.67 5581
KertiBuana 80.77 33.33 68.75 71.43 13.33 53.52
Mean 71.63 65.19 69.66 85.42 72.71 72.92

The demonstration of the coordinate of
variable i (Vi) taken from 2 eigenvectors
which corresponded to the first largest
eigen root (component 1) as the X axis
(abscissa) and the second largest eigen
root (Component 2) as Y (ordinate).
Rotations used were Norotate Rotation and

Promax Rotation (90). Norotate Rotation:

33

the angle between variables describes the
magnitude of the correlation between
Cows, Calves, Feeds, Cowshed and
Environmental Management. If the angle
between variables forms a sharp angle,
then the correlation between the variables
is positive while if it forms a blunt angle

so the correlation is negative. When the
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sharp angle is close to 0° (almost coincide) Analysisprocedures  using  Statistical
so the correlation is close to 1, on the Product and Service Solutions Version 22.

contrary if the angle between variables is

I11. RESULTS AND DISCUSSION
close to 90° (close to the right angle) then

the correlation is close to 0 (null). While The total variance explained with
Promax Rotation (90) divides the location norotate rotation and promax rotation (90)
of variables in 3 quadrants, the angle indicated that the coefficient of goodness
between variables cannot describe the was 64.718% of the 5 variables
magnitude of the correlation, but only (Management of Bali cattle Breeding
illustrates the closeness of the relationship. Farm) which could be found in biploteigen
Moreover, the location of the coordinates space with two dimensions. (Table 2.).
of the observation objects (Livestock This showed that retrieving two main
groups) determined based on the Scores components could explain data of
Method Regression Factor Analysis, the 64.718%. So that the biplot analysis with
score factor 1 was as abscissa and the norotate rotation and promax rotation (90)
score factor 2 was as coordinate. Biplot in this study provided a fairly good data
obtained based on a graphical picture in presentation about the information on Bali
one space with two dimensions to the Cattle Breeding Farm Management for the
coordinate of variables (Management of Livestock groups at Simantri, Badung
Cattle Breeding) and the object of Regency, Bali.

observation (Livestock groups).

Table 2. Total Variance Explained Management of Bali Cattle Breeding Farm

Component Initial Eigenvalues Extraction Sums of Squared Loadings
Total % of  Cumulative Total % of Cumulative %
Variance % Variance
1 2.093 41.857 41.857 2.093 41.857 41.857
2 1.143 22.862 64.718 1.143 22.862 64.718

0.844 16.888 81.606
0.649 12.989 94.595
0.270 5.405 100.000

Extraction Method: Principal Component Analysis.

[F5}

h e

Biplot simulation with norotate (Norotate Rotation) as can be seen in
rotation showed that the coordinates of Figure 1. Figure 1 shows that the angle
variables (Management of Bali Cattle between vector components of
Breeding Farm) and observation object management of Bali Cattle Breeding Farm
(Livestock groups) had no boundaries namely Cows, Calves, Feed, Cowshed, and

34
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Environmental, showed the magnitude of
the correlation between the vectors and the
length of them referred to the diversity
between vectors of Cows, Calves, Feeds,
Cowshed and Environmental. The sharper
the angle between variables is, the greater
the correlation will be while the closer the
angle to the right angle (90°), the smaller
the correlation (near zero) will be. And if
the angle is blunt (> 90°), the correlation
will be negative. Whereas the longer the
norm is, the greater the diversity will be.

In contrast, the shorter the norm is, the

JVAS

The coordinates of the observation
object (Livestock groups) spread across
4quadrants on the two axes.Livestock
groups with high Cows and Calves scores
approaching 100 located in quadrant I,
while the low ones located in quadrant III.
While for Livestock groups whose scores
of Feed, Cowshed and Environmental
were high (close to 100) located in
quadrant 111 and the ones with lower scores
located in quadrant 1. So the closer the
locations of Livestock groups to the vector

directions, the higher the score will be, and

. Ccon'ponem 2‘
— omponent
2 I Quadrant Il I I Quadrant | I ‘o Factor Score 1,
Taman Seril Saléu Polnh actos orec
© oBamyu Sari
Darrmma Laksana
Dharma PerGwi Ocimna l\ﬂoakm\- Scjati -.
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Pula Kesti st ong Morita PQruma —
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Figure 1. Biplot Simulation with Norotate Rotation

Biplot simulation with Promax
Rotation (90) which showed the relation of
the coordinates of variables (Bali Cattle
Breeding Farm  Management) and
observation objects (Livestock groups) can
be seen in Figure 2. Figure 2 shows that
the angle between vector components of
Bali Cattle Breeding Farm management

namely Cows, Calves, Feed, Cowshed and

35

Environmental, could not be used to show
the magnitude of the correlation between
those vectors, but only to show the
closeness of the relationship between
variables and the norms of Bali Cattle
Breeding Farm. Nevertheless, it showed
the diversity between vectors of Cows,
Feeds,

Environmental.

and
(90)

Calves, Cowshed,

Promax rotation
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caused changes in the directions of the
vectors, thus causing changes in angle

between vectors of Cows, Calves, Feeds,
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directions of the vectors divided into 3
quadrants so that the angle between the

vectors could no longer describe the

Cowshed, and Environmental. The magnitude of the correlation.
| gne cis | Quadrant 1] componers, 2
;W s o faster Seore 2
Cema Unggul axiCema Makmur Sejar
[ Quadrant 1I ] mm fx O © . sm@,m Sard
Towa > Bl A s .
1— o Tamnan Sari
Merta Jatz:D
Mebhax Saxi
o) O Hak
Dlexta Nadi Dharsna Karya .}
N B Cading s’éi ] S‘z?h-im ‘1-8 Saxd
; b"’.&::‘..s;::r ey e, Lacrmn | Tri Mandala Sari
Eerti Buana Kerta Buama Sari K.?,:‘U‘M:‘L T?d\mg Bk
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Figure 2. Biplot simulation with Promax Rotation (90).
The coordinates of Livestock quadrant IV, there were 7 Livestock
Groupswith Promax Rotation Groups with high scores of Feed and

(90)remained scattered in the 4 quadrants
on the two axes, but there were changes of
the coordinates following the direction of
Feed,

Management.

Cows, Calves, Cowshed and

Environmental Two
Livestock groups located in quadrant 1l are
the ones that scores were quite high or
above average, but the Feed scores and
Cowshed scores were quite low or below
average  namely  Livestock  Group
MertaJati and Wanasari. While in quadrant
I, there were 16 Livestock Groups which
had high Calves and Environmental scores

or above the average. Furthermore, in

36

Cowshed, but low score of Cows namely
Rare Angon, Tedung Sari, PucakTedung
Sari, Tri Mandala Sari ,CaturEka Sari and
KarangAyu. There were also Livestock
" (22

Livestock Groups) which were not in line

Groups located in quadrant
with the four components of Bali Cattle
Breeding Farm Management, namely

Cows, Calves, Feeds, Cowshed and
Environmental. So, they were the ones
with low scores of the four components or
below the average.

The both

norotate rotation and promax rotation (90)

results showed that
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gave the same good coefficient, which was
64.718%, regardless of the correlation of
the directions and magnitudes of
correlation between Cows, Calves, Feed,
Cowshed, and Environmental
management. In that case, Promax rotation
(90) was more appropriate to be used in
identifying the
Groups’ coordinates in the 4th quadrant.
Finch and Holmes [9]

Varimax and Promax rotations could both

location of Livestock

reported that

restore the structure of the underlying
factors, despite the correlation between
these factors, althoughpromax rotation was
identifying the
presence of simple structures. In addition,
Finch and Holmes [10]

mixed performance

better to be used in

reported that
patterns  between

various rotations with the Equamax
orthogonal were consistently near the top
in terms of correct grouping and order
indicators, and Facparsim orthogonal

performs well with more indicator
observations. Certain data features will
support the use of one or more methods
studied here. Varimax and Promax
rotations must be used and taken into
account since they often do not produce
optimal results in terms of reflecting the
structure of the underlying factors
accurately. The use of promax rotation
(90) in the biplot simulation results the
locations of variables which divided into 3

quadrants namely quadrants I, Il and 1V so
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that it makes describing differences of
growth rate characteristics of the variables
easier [7][8].

Biplot simulation with Promax
Rotation (90) can be chosen to obtain the
information about management of Bali
Cattle Breeding Farm in Livestock Groups
inSimantri, Badung Regency, Bali. The
results showed that most of the Livestock
Groups were in quadrant 111 (22 Livestock
Groups) which indicated that the farm
managements were still below the average.
This led to the

management

situation  wherethe
in Livestock Groups in
Badung Regency need to be improved by
following intensive counseling to farmers
in Livestock Groups. The selection of
superior cow seedlings, good housing
system, and the availability of sufficient
animal feed requires special attention from
the government, so that the government's
hope for the farmers' welfare through the
Simantri program can become a reality.
Livestock Groups which have carried out
good livestock management can be an
example for others in other Simantri to
improve their management system. This is
important to accelerate the development of
rural communities through Simantri
activities. Every Livestock Group must
keep its entrepreneurial spirit up and be
creative by having a good mindset such as
looking for information from Livestock

Groups whose managements have been
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carried out properly so that it can be
motivation to be better. It has a positive
effect on the success of Livestock Group,
the best entrepreneurial spirit is by
havingflexibility in socializing [11]. the
studies of Livestock Groups in several
Simantri activity locations which done
partially illustrated that the efforts made to
develop agriculture in rural areas through
Simantri activities had provided great hope
for better prosperity for farmers and rural

communities in the future [2].
V. CONCLUSION

The angle between vectors in norotate
rotation illustrates the magnitude of the
correlation between the management of
Cows, Calves, Feeds, Cowshed, and
Environmental, while the promax rotation
(90) only describes the closeness of the
direction  of
Calves, Feed,

and the

relationship.  Vector

management of Cows,
Cowshed, and Environmental
coordinates of Livestock Group on Promax
rotation (90) give more specific results
The

Livestock Groups which are in quadrant |

compared to Norotate Rotation.
and IV have carried out fairly good
livestock management. While the ones in
the quadrant 1l had good management for
the Cows, but bad for Calves and Feed and
for the ones in quadrant 111, they generally

do poor livestock management.
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V1. SUGGESTION

Need to evaluate on the management of

Cows, Calves, Feeds, Cowshed and

Environmental at Livestock Groups
Bali by

conducting a biplot simulation with the use

atSimantri, Badung regency,

of Promax Rotation (90). In a Biplot
Simulation, the improvement of livestock
management should be carried out for the
Livestock Groups in quadrant 11l by using
Promax Rotation (90).
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