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Abstract —Strengthening collaboration is one of the
important focuses in the current Small Medium
Enterprise (SEM) revitalization in the challenges of the
Covid-19 pandemic era and the global market in the
last two years. This study aims to build SME
collaboration parameters from the assimilation of
"silaturrahmi" culture that considers the level of user
motivation in collaborating. The collaboration
parameters were built by testing the hypothesis using
linear regression statistical methods for parameter
validation and determining the ranking of
collaboration parameters using a combination model of
Octalysis Framework and Fuzzy AHP. The test results
have obtained 4 collaboration parameters from the
assimilation of "Silaturrahmi" which is ranked based
on the level of motivation (core drive) of the user with

details: Relationship Building-RB (5286%),
Reciprocal Sustainment-RS (25.449%), Reciprocal
Assistant-RA  (21.77%) and Active Support-US

(0.83%). It can be concluded that the "Silaturrahmi
principle can be assimilated in the collaboration model
and can be recommended as a parameter that can
measure the performance of SME collaboration. If the
parameters are validated in more detail with the
combination approach of the Octalysis Gamification
and Fuzzy AHP frameworks, they will be known the
motivational weight (core drive) of users towards
aboration through these parameters. The ranking
results can be used as a reference for developing a
collaborative framework by prioritizing activities
related to the parameters that have the highest weight
percentage and evaluating the parameters that have
the smallest weight percentage.

Keywords — Colaboration Parameter, Silaturrahmi
Culture, Core Drive, Octalysis Gamification, Fuzzy
AHP.

1. Introduction

Small Medium Enterprise (SME) is important
component of the country's economy, especially in
developing countries including Indonesia[1],[2].[3].
However, there are still many challenges to be solved
such as recommendation system needs[4], also
especially in facing the global market [2],[5],[6].[7].

While in the process of improving themselves to face
the global market, SME is faced with the Covid-19
pandemic situation which of course makes it more
difficult to move, causing a significant decline in
growth and development [8],[9]. One solution in the
context of recovering conditions and business
sustainability is to strengthen collaboration between
SME:s [10],[11] where collaboration allows SMEs to
carry out positive activities such as exchanging
information and business cooperation in order to
strengthen each other [12], [13]. However, the
current implementation of SME collaboration still
tends to be weak due to the lack of motivation to
collaborate and lack of awareness of collaboration
[10].[11]. The lack of emotional closeness between
SME actors is also the cause of weak collaboration
[10],[11]. In addition, there is also no appropriate
collaboration framework that can motivate and raise
awareness of the importance of
collaborating[ 14].[15], [16], [17], [18].

Therefore, this research focuses on building
collaboration parameters which are an important part
of the collaboration framework that serves as a guide
for determining
measuring collaboration performance. Meanwhile,

collaboration activities and
SME cannot be separated from the influence of local
wisdom as one of the roots of thought and behavior.
Local wisdom that applies in the community is
proven to affect the
individual[12],[2],[13]. Among the prevailing local
wisdom, there is which has the
principle of establishing closeness with other
people[19], [20], [21], [22]. “Silaturrahmi” has 4
principles, Building,
Reciprocal Sustainment, Reciprocal Assistant and
Active Support where each principle aims to
establish closeness [19], [20], [21], [22]. Therefore,
"Silaturahmi” needs to be assimilated in building

mindset of each

"Silaturrahmi"

including  Relationship




collaboration parameters by considering efforts to
This
assimilation is also expected to be adaptive in the
community so that it can improve collaboration

increase  closeness  between  partners.

performance.

In improving collaboration performance, a

strategy is needed to increase collaboration
motivation. For this reason, the parameters that are
built also need to involve an approach that can
measure the user's motfftion for each parameter in
detail. Referring to the point of view of the octalysis
gamification framework, a behavior occurs because
there are 8 types of motivation (core drives) involved
(Figure 1, Figure 2) [23], [24], [25], [261.[27], [28].
Therefore, these 8 core drives need to be considered
in building collaboration parameters so that they can

measure collaboration motivation in more detail.
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Figure 1. Octalysis Gamification Framework [28]
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Figure 2. Detail of Octalysis [28],[25]

In measuring the motivation to collaborate, each
parameter also needs to be ranked the level of its
contributor to motivation. This needs to be done to
create a priority guideline for collaborative activities
that can refer to these parameters for more targeted
activities. Therefore, the collaboration parameters are
ranked using the Fuzzy Analytic Hierarchy Process
(Fuzzy AHP) and the Octalysis scale.

AHP is a theory of measurement that is used to find
the ratio scale by performing pairwise comparisons
between factors. In determining the weight of the

ohbject

criteria and priorities, the alternatives are structured
in a way based on pairwise comparisons. However,
this is wvulnerable if subjective judgments occur
during comparisons so that they can result in
inaccurate decisions [29], [30], [31]. Meanwhile,
Fuzzy Logic is a logic that has a value of fuzziness
between two values. The value is uncertain or
inaccurate, usually the assessment is carried out
using linguistic values such as "high", "low", "good",
"medium", and others[29], [30], [31]. Therefore, by
considering the subjective factors, as well as taking




into account the validity of the data with the
inconsistency tolerance limit of the selected criteria,
AHP is combined with an approach with fuzzy logic
to become Fuzzy AHP [29], [30], [31]. Thus, Fuzzy
AHP has advantages in ranking by getting more
accurate weighting values [32], [33],[29].

Therefore, this research involves a statistical linear
regression approach, Octalysis Framework and Fuzzy
AHP to produce collaboration parameters based on
"silaturrahmi" which are ranked based on the level of
motivation (core drive) as a guide for determining

2. Research Method

The research method (Figure 3) is divided into five
(5) activities, starting with hypothesis testing proving
the principle of friendship as a parameter of
collaboration. Then  collect data  through
questionnaires for parameter weighting test, followed
by parameter weighting activity with fuzzy AHP and
perform weighting and core drive analysis with
octalysis in parallel. Then, compare the two

collaboration  activities and measuring their weighting results as a result of the validated
performance. collaboration parameter ranking.
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2.1 Hypothesis Test of Collaboration Parameter
This stage is the process of testing the principle of
"silaturrami” as a parameter of collaboration. The
first step is to identify candidate collaboration
parameters. [34], [35]. [36] and the principle of
silaturrahmi [37], [38], [19], [39]. [20] then the two
slices are taken connecting the two based on the
literature. Then a hypothesis is built which states the
influence of the ‘"silaturrahmi" principle on
collaboration. The hypothesis is proven by linear
regression analysis, which previously tested the
validity of the data, the analysis involved 5 tests of
linear regression requirements including validity,
reliability, normality, linearity and heteroscedasticity
tests [40], [41].
2.2 Collecting The Data

search Method

Data collection done by designing and
distributing questionnaires by selecting respondents
according to the relevance of data needs. The
questionnaire is designed to collect data on the
condition of 8 core drives from each parameter. In
connection with the need for data analysis using
octalysis, the answer format uses an ordinal type with
a Likert scale of 5 answers (Table 1).

Table 1. ﬁeﬂ Scale

Value

is

Declaration
Very Weak
Weak
Neutral
Strong
Very Strong

A = L b —




2.3 Octalysis Scale Analysis

Octalysis scale analysis was carried out to obtain

the motivational potential pattern of each parameter,
so that the role of each parameter in contributing to
the increase in SME motivation in collaborating. This
mapping refers to the octalysis approach [42]. The
steps include:

L.

Analyze the questionnaire data in each core drive
by making a scale/level of grouping size.

. Calculate the total score obtained by each core

drive and the total results are categorized with the
reference level that has been set and then
tabulated.

. Analyze the questionnaire data with octalysis

scale, then convert the values from Likert scale to
octalysis scale on each core drive and then
tabulate the results and multiply the results by 2 to
get the octalysis value of each parameter.

. Calculate the average value of each core drive for

each parameter, to find out the weight of each
parameter.

2.4 Fuzzy AHP Analysis

Fuzzy AHP analysis aims to weight the

parameters of the 4 parameters. This test aims to

determine the potential motivation of each player to

the 4 collaboration parameters based on the criteria
of 8 core drives Octalysis. Weighting methods that
are commonly used include the Analytical Hierarchy

Process (AHP), where criteria and alternatives must
be prepared in the processing, but AHP has not been
able to solve vague problems, for that a Fuzzy-AHP

method is needed to solve it so that the weighting

results get a more accurate value. [32], [33]. [29],
[30], [31]. Here are the steps:

l.

Prepare the need for Fuzzy AHP analysis,
including: a) criteria taken from the collaboration
criteria in the literature, b) Alternatives taken
from parameters generated from linear regression
tests and c¢) preparing TFN measuring scale as a
reference for weights assessed by SME
practitioners designated through a questionnaire.

. After the TFN table from the data to be analyzed

is formed, then define the limit synthesis fuzzy
vector (Si), by calculating the lower, median,
upper totals of each column and calculating the
total of the three, proceed to calculate the total of
the synthesis values and calculate the value sum
of the synthesis scores for each criterion.

. Define the Priority Vector (V) value, by

calculating the vector value for each criterion and
tabulating it.

4

4. Define the defuzzification gdinate value (d') by
calculating the minimum value of the vector value
for each criterion, then tabulation is carried out.

5. Normalize the Fuzzy vector weight (W) by
calculating the weight value of each criterion then
tabulated.

6. Define the vector weight of each criterion W[Ai]
by calculating the min and max values for each
criterion, calculating the vector weight of each
criterion and tabulating it.

7. Normalize the vector weights of each criterion
and tabulate it

8. Rank collaboration parameters by multiplying the
weight vector value of each criterion with the
weight vector value for each criterion that
represents the weight, so that the weighted
collaboration parameter is produced.

2.5 Comparison Weighting Result

This phase is comparing the two weighting results
of Octalysis and Fuzzy AHP. This activity aims to
observe the consistency of the weight results between
the two as a measure to determine the ranking of
validated parameters that will be used as material for
collaborative gamification scenarios.

3. Result and Discussion

This section describes the test results with
reference to the research methods that have been
defined.

3.1 Parameter Determining Result
The test starts from defining candidate parameters
resulting from the intersection between the

collaboration principle and the principle of
“silaturrahmi” (Table 2).

Table 2. Intersection of Parameter candidate Based On
Literature Review

Collaboration  “Silaturrahmi” Literature
Principles Principles
The Closenest Relationship [34],[38], [19],
of Relationship  Building (RB) [39],[37],[20]
Positive Reciprocal [36],[38], [19],
Dependency Sustainment (RS) [39],[37],[20]
Social Activity  Reciprocal [36],[38], [19],
Assistant (RA) [39],[37],[20]
Group Activity  Active Support [36],[38].
(AS) [191.[39],

[371[37]. [20]

Then the hypothesis testing is carried out with
linear regression analysis accompanied by the
requirements test, v\ere the test results have been
described in Table 2

Table 3. Hypothesis Test Result




Variables Requirement Tests Linier Hyphote
Regression sis
Validity ~ Reliability = Normality  Linierity Hetero Si t
kedastisity  g. value

X1-RB 0.000 0.757 0.200 0.166 0.500 0. 2. Accepte
005 882 d

X2-RS 0.000 0.729 0.200 0.224 0.552 0. 4. Accepte
000 050 d

X3-RA 0.000 0.786 0.200 0.74 0.773 0. 4. Accepte
000 746 d

X4-AS 0.000 0.760 0.200 0.148 0.165 0. 6. Accepte
000 230 d

Y-Collaboration 0.000 0.737 0.200

From testing the candidate parameters, the results
of the linear regression requirements test and the
results of linear regression analysis have been
obtained. [#st requirements include, validity with the
condition that the significance value is <0.05, and the
validity value that has been obtained is proven to
meet the requirements. Reliability test with reference
to the Cronbach alpha value > 006, and the
reliability value that has been obtained is proven to
meet the requirements. Normality test with a
reference value of significance > 0.05, and the
normality value that has been obtained is proven to
meet the requirements. Linearity test with a reference
value of significance > 0.05, and the significance
value that has been obtained is proven to meet the
requirements. Heteroscedasticity test with reference
to the significance value > 0.05, and the
heteroscedasticity value that has been obtained is
proven to meet the requirements. Then all the test
requirements on the collaboration parameter test data
have met the requirements, then proceed to linear
regression analysis.

Furthermore, based on linear regression analysis,
the effect of each variable X1 (Relationship
Building-RB), X2 (Reciprocal Sustainment-RS), X3

(Reciprocal Assistant-RA) and X4 (Active Support-
AS) on variable Y (Collaboration) is to get the results
of the significance value <0.05 and t-value> t-table,
which means that each variable has a significant
positive effect on collaboration. Thus, the hypothesis
is accepted and the 4 candidate parameters have been
validated to become collaboration parameters.

3.2 The Data Tabulation Result

The data collection was carried out by distributing
questionnaires, where the respondents selected were
actors and at the same time activators of SME
networks in their environment that had at least 5
years of business that were still productive. The
number of respondents who filled in 30 respondents
and after removing the outliers to 29 were used in
this test. The questionnaire was designed by defining
8 questions according to the number of core drives
for 4 collaboration parameters, so that the total
questionnaire  questions were 32  questions.
Meanwhile, the answer format uses a 5-answer Likert
scale with consideration to match the conversi
process into a Likert scale. Tabulated data 1s
presented in Table 5.

Table 5. The Data Tabulation Result

. Criteria

Alternative Cl_C2 €3 €4 €5 C6 C1_C8
Al - Relationship Building 126 128 129 123 120 100 120 123
A2 Reciprocal

Sustainment 122 113 122 114 122 102 118 118
A3 - Reciprocal Assistant 120 110 121 111 125 106 116 114
A4 - Active Support 119 115 123 122 124 109 109 107
Total 487 466 495 470 491 417 463 462

3.3 Octalysis Scale Analysis Result

The first test is to get the Octalysis conversion
value. This test is needed to obtain the details of the
core drive mapping of each collaboration parameter.
The questionnaire data were grouped and tabulated
based on the core drive so that 8 data groups were
formed. The score of the questionnaire is in the range
of 1 to 5, while the octalysis score is in the range of 1

to 10. To get the octalysis score, the questionnaire
data is calculated on average for each core drive and
then multiplied by 2 in order to get a conversion
result that is equivalent to the value octalysis
benchmark score. After getting the octalysis score, a
comparison tabulation of the octalysis value of the 4
parameters and the target is made which is the
standard for the highest octalysis value (Table 6).




Table 6. Octalysis Tabulation Score Each Core Drive

Core Drive Target Actual
p RB RS RA AS

.Epic Meaning and Calling 10 10 8 8 8
2.Development and 10 10 8 8 8
Accomplishment
3.Empowering of Creativity 10 10 8 8 8
4.Social Influence and 8 8 8
Relatedness 10 8
5.0wnership and Possession 10 8 8 8 8
6.Scarcity and Impatience 10 8 8 8 8
7.Unpredictability and Curiosity 10 8 8 8 8
8.Loss and Avoidance 10 8 8 8 8

The second test is to get a comparison score of the
average weight of each collaboration parameter
based on octalysis so that it can produce a ranking of

parameters based on the level of motivation (Table
7).

Table 7. Weight of Each Parameter Based on Octalysis

Parameter Cl C2 C2 C4 C5 Ccé6 C7 C8 AVG
RB 126 128 129 123 120 100 120 123 121
RS 122 113 122 114 122 102 118 118 116
RA 120 110 121 111 125 106 116 114 116
AS 119 115 123 122 124 109 109 107 116

From the test results of the two models Table 6
and Table 7 obtained comparable results, where
Parameter Relationship Building (RB) produces the
highest weight score and the value of core drive
Octalysis is greater than the four parameters that
have been tested (Table 6). RB has 3 maximum core
drive scores on target (10) and the rest gets a score of
8. While "Reciprocal Sustainment", "Reciprocal
Assistant" and "Active Support" get a score of § for
all core drives. Meanwhile, if viewed from the
weighting results in Table 7, Relationship Building
also produces the highest average core drive
parameter weight among the others at 121, while the
other three parameters get an average value of 116
each. From the results of this test, it can be said that
the results of the analysis have shown consistent

3.4 Fuzzy AHP Analysis Result

Fuzzy AHP analysis in this test is divided into
several steps to produce the weight of the
collaboration parameters. The weighted data are four
collaboration parameters: Relationship Building
(RB), Reciprocal Sustainment (RS), Reciprocal
Assistant (RA) and Active Support (AS) which are
referred to as alternatives. Meanwhile, the criteria are
data 8 core drives octalysis.

341 Define The TFN (Triangular Fuzzy
Number) Scale
Triangular Fuzzy Number (TFN) is used in the

fuzzification process which consists of three membership
functions, the lowest value (1), the nuddle value (m), and
the highest value (u) [31] [30]. Determination of TFN is
guided by Linguistic Variable and Triangular Fuzzy

data. Number (Table 11).
Table 8. TFN Scale
Intensity Linguistic Variable Triangle Fuzzy Reciprocal TFN
5 Number (TFN) Number
1 Equal Significant (1,1,1) (1,1,1)
2 Equally to average significant (1/2,1,3/2) (2/3,1,2)
3 Averagely significant (1,3/2,2) (1/2,2/3, 1)
4 Averagely to strongly significant (3/2,2,5/2) (2/5,1/2, 2/3)
5 Strongly significant (2,5/2,3) (1/3,2/5, 1/2)
6 Strongly to very strongly significant (5/2,3,7/2) (2/7,1/3, 2/5)
B Very strongly significant (3,7/2,4) (1/4,2/7,1/3)
8 Very strongly to extremely significant (7/2,4,9/2) (2/9, 1/4, 2/7)
9 Extremenly significant (4,9/2,9/2) (2/9,2/9, 1/4)

342 Determining The Comparison of Paired
Matrices

This stage is to determine the priority comparison between
the criteria with the TFN Scale which refers to Table 8 and
determine the comparison of the paired matrix between the




criteria with the TEN scale so that the values of I, mand u  the comparison of n total value obtained for each core
Table

are obtained for each criterion in the paired matr(Tuble
12). The determination of the TFN scale value is based on

drive

m

Table 9. Theac;@vison of Paired Matrices Between Criteria with The TFN Scale
I u

5.

ca (=] ca Cc5 C6 T =]
L m U L L U L M u L M u L M U L M u L M U
c1 1. 1.00 100100/ 1.50 200 0S50 0.67 1.00 0.50 1.00/1.50 0.67 100 2.00 4.00 4.50 4.50 1.00 1.50/ 2.00 1.00 150 2.00
c2 0.50 067 100 100 1.00 100 0.33 040 050 0.67 1.00 2.00 0.40 0.50 0.67 0.25 0.29 0.33 0.50 100/ 1.50 0.50 100 1.50
c3 100 1.50 200 2.00 2.50 300 100 100 1.00 1.00 150 2.00 0.50 100 1.50 4.00 4.50 4.50 2.00 2.50/ 3.00 5.00 250 3.00
ca 0.67 1.00 200 0.50 1.00 150 050 0.67 100 1.00 100 1.00 0.40 0.50 0.67 3.50 4.00 4.50 0.50 1.00 150 0.50 100 1.50
5 0.50 1.00 150 150 2.00 250 067 100 200 1.50 200 250 1.00 1.00 1.00 4.00 450 450 2.00 250 3.00 5.00 250 3.00
C6 022 022 0.25 3.00 3.50 400 0.22 022 0.25 0.22 025 029 0.22 0.22| 0.25 1.00 1.00 100 0.25 0.29 033 0.25 0.29 0.33
c7 0.50 067 100 0.67 1.000 200 0.33 040 050 0.67 1.00 2.00 0.33 0.40 0.50 0.67 1.00 2.00 1.00 100/ 1.00 0.50 100 1.50
L= 0.50 0.67 100 067 1.00 200 0.33 040 050 0.67 100 2.00 0.33 0.40 050 3.00 3.50 4.00 3.00 3.50 4.00 1.00 100 100
343 Determining The Fuzzy Synthesis Value Criteria Z“ L Z“ m Z" w
Limit (Si) jer ! Lajer T L
To obtain the Synthe value limit (Si) two steps C4 7.57 10.17 1367
are taken, the first is to calculate the lower (1). G5 16.17 16.50 20.00
median (m) and upper (u) values for each criterion. C6 5.39 599 6.70
Fuzzy (Si) Formula: c7 4.67 647 10.50
C8 9.50 11.47 15.00
) A .
SI - 2?151 MgJi X[E?=1E}11 Méi] (]) Total : 7361 86.11 : 11037
The second step is to calculate the synthesis value of
where: the total 1, m and u that have been obtained
; previously (Table 13). Calculations using Formulas
E}llMgi = Z,-=1I;,E;=1 m,,E;ﬂ Uj (2) 4.5 and 6.
| :
i _ i . .
[En, Iy Mgi] = AT Tl (3) Calculate the Fuzzy synthesis value at lower using
J=1 M aj=1 T Lj=1t)
Formula 4:
Definition: n 1
Si= Synthesis Fuzzy Value S = Ej:l X —li’l_‘lz}i’l_‘l % 4)
M =TFEN

i=Row index
j= Column index
=1 M;F The total value of each column starting

from column 1 in each

2j=11; =total value of I in each first column (lower)
T=amy = total value of m in each first

column (medium)

Z;L 1 U; = total value of u in each first column

(upper)

Formulas 1,2 and 3 define the formula for
calculating Si where this calculation refers to the data

Calculate the value of Fuzzy synthesis on the median
using the formula 5:

1

Ll Ejimy

Si= Yj-1m; X (5)
Calculate the value of Fuzzy synthesis on Upper
using formula 6:

1

i=1 Ej“;'l Lj

Fmthe calculation of the synthetic limit value (Si),
the results are presented in Table 11.

Table 11. Synthesis Value Limit

I, m and u in Table 9. From the calculation results, Criteria Si

the total of each criterion is presented in Table 10. 9 1 m u
1 0.088 0.15 0.22
Table 10. Total Lower, Median and Upper for Each 2 0038 007 0.12
Criteria c3 0.149 0.20 0.27
Criteria n n n c4 0.069 0.12 0.19

L m; uy

=1 =1 =1 C5 0.146 0.19 0.27
Cl1 967 12.67 16.00 c6 0.049 0.07 0.09
C2 4.15 5.85 8.50 c7 0042 0.08 0.14
C3 16.50 17.00 20.00 C8 0.086 0.13 0.20




344 Determining The Fuzzy AHP Priority
Vector (V) Value

This stage is to determine the value of the Fuzzy

AHP priority vector (V) based on the FAHP

calculation steps according to Chang using Formula

Where:

M;
criteria Ci.

Triangular Fuzzy Number from each

The results of calculating the priority of the fuzzy

7 AHP vector are presented in Table 12.
1,if my= my
V(M= M, = OI- ‘f; il z my 7)
-
ey =ty OtheT
Table 12. Fuzzy AHP Prioriry Vector Value
cl C3 c4 [ C6 c7 C8
Cl 1000 1000 0574 1000 0614 1.000 1000 1000
c2 0.261 1.000 -0.356 0.484 -0.335 0.977 0911 0311
C3 1000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
C4 0772 1.000 0313 1.000 -0.053 1.000 1.000 0.868
C5 1.000 1.000 0.955 1.000 1.000 1.000 1.000 1.000
co6 0043 1000 -0.842 0.317 -0.831 1.000 0.898 0.064
Cc7 0035 1.000 -0.059 0.633 -0.034 1.000 1.000 0494
C8 0893 1.000 0.458 1.000 0495 1.000 1.000 1.000
345 Determining Ordinate of Defuzzification Where A, =1,2,...,n adalah n decision element. After
(@)

Based on the calculation steps FAHP in Formula 9.
In determining the value of the defuzzification
ordinate is to find the minimum value of the vector
value of each criterion.

d'(A; = minV(S; = S,) )]

to k = 1,2,...n; k # i , then the application of the
defulfication ordinate is d'(C, =
min(€1,C2,C3,C4,C5,C4,C7,€8)) and generate
data as in Table 13.

Table 13. Defizzification Ordinate (d’)

Criteria Defuzzification
Cl1 0.574
Cc2 -0.356
C3 1.000
C4 -0.053
C5 0.955
Cc6 -0.842
c7 -0.059
C8 0.458
346 Normalization of Vector Weight Values
Base the FAHP calculation steps in Formula

10, the normalization of the fuzzy vector weight
value (W) is as follows:

W' = (d'(4,),d'(4y) ..., d(4))" (10)

normalization of the W' formu]aahe normalized
vector weight value is like equation 11:

W =(d'(A),d'(4)) ..., dANT (1

Where W is a non-fuzzy number and the value of
TW=1.

W' =
(0.574,~0.356,1.000, —0.053, 0.955, —0.842, —0.059, 0.458)"

Tw (0.574 + (—0.356) + 1.000 + (—0.053) +
(0.955) + (—0.842) + (—0.059) + 0.458) = 1.677

W=
(0.57 4+(~0.356)+ 1.000+(~0.053)+(0.955)+(~0.842)+(—0.059)+

0.458
M.677

, where the calculation results are presented in Table

14,

)

Table 14. Normalization of Vnor Weight Value
W

Ci W

Cl1 0.342
c2 -0213
C3 0.596
Cc4 -0.031
C5 0.569
Co6 -0.502
c7 -0.035
C8 0.273
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Determine the vector weight value Using equation

min

Where,

aj’."“x =max (dyj, A1j, A jy oo s Anj
a}nm = min (alj-alj-alj-----amj
C

1,2,...mj=1,2 ...n

After that, normalize the weight vector for each

criterion that represents the weight of each

alternative with the total weight value = 1. Then the
ranking process and decision results are carried out

by calculating the total score with the formula 13

Sp = XSy (13)
Where:
SJ,- = Score

§;j = the weight of each criterion which represents
the weight of S;
W; = Weight of every Criteria

The results of these calculations select the highest
the highest the most
recommended. Finding the maximum and minimum
values for each criterion is presented in Table 15.

score  where score is

Table 15. Maximum and Minimum Value

ﬂernative SR

Cl cz2 (3 C4 cs Ce C7 C8

Al - Relationship Building 126 128 129 123 120 100 120 123

A2 - Reciprocal Sustainment 122 113 122 114 122 102 118 118

A3 - Reciprocal Assistant 120 110 121 111 125 106 116 114

A4 - Active Support 119 115 123 122 124 109 109 107

Max 126 128 129 123 125 109 120 123

Min 119 110 121 111 120 100 109 107

348 Determining of Vector Weight in Criteria 3= 1207119 _ 149
(W) 126-119
Determining the value of the vector weight on the a4 = 197119 _

criteria (W) based on formula 14, the following is the 126_119

calculation process for Cl1:

For C2, C3, C4, C5, C6, C7 and C8 using the same
formulas, the overall results of the weight vector

_ 126-119 . .
Al= —0= values in Table 16 are obtained.
A2= 22210 _ 0 4286
126-119
Table 16 Vector Weight Value (W) Specification Criteria
3 Criteria
Alternative Cl &) c3 c4 cG o C6 c7 c8
Al - Relationship Building 1 1 1 1 0 0 1 1
A2 - Reciprocal Sustainment 0429 0.167 0.125 0.25 04 0.222 0.818 0.69
A3 - Reciprocal Assistant 0.143 0 0 0 1 0.667 0.636 0.44
A4 - Active Support 0 0.25 0917 08 1 0 0

02

In calculating the score by multiplying theﬁue of
the weight vector (w) (Table 14) with the value of the
weight vector (w) for each criterion (Table 16) which
represents the weight of each as in formula 13. The
following is the calculation of the total score in
alternative 1 (Al):

Al=(1 X0.342) + (1 X -0.213) + (1 X 0596) + (1 X -
0.031) + (0 X 0.596) + (0 X -0502) + (1 X -0.035)
+(1X0273)=0933

A2 = (0429 X 0.342) + (0167 X -0213) + (0.125 X
0596) + (025 X -0.031) + (0.4 X 0.596) + (0222
X -0.502) + (0.818 X -0.035) + (0.69 X 0273) =
0453

A3 =(0.143 X 0.342) + (0 X -0.213) + (0 X 0.596) + (0 X
-0.031) + (1 X 0.596) + (0.667 X 0.502) + (0.636
X -0.035) + (0.44 X 0.273) = 0381




Ad=(0 X 0342) + (0278 X -0213) + (025 X 0.596) +
(0.917 X -0.031) + (0.8 X 0.596) + (1 X -0.502) +

(0X-0035)+(0X 0273) =0.015

Table 17 Vector Weight Value (w) Specification Criteria

Alternative Criteria Weight

Cl C2 3 G4 G Co T C8 Score
Al - Relationship Building 1 1 1 1 0 0 1 1 0.933
A2 - Reciprocal Sustainment 0.4 0.17 0.1 03 04 02 08 0.7 0.453
A3 - Reciprocal Assistant 0.1 0 0 0 1 07 06 04 0.381
A4 - Active Support 0 03 03 09 08 1 0 0 0.015

From the results of the Fuzzy AHP weighting, the
ranking parameters (Table 18) and (Figure 4) are
generated. The highest rank is Relationship Building
(RB) with a score of 0.933 (52.86%), the second rank
is Reciprocal Sustainment (RS) with a score of 0.453
(25.44%), the third rank is Reciprocal Assistant (RA)
with a score of 0.381 (21.77%) and the last rank is is
Active Support (US) with a score of 0.015 (0.83%).

Table 18 Ranking of Parameter Based on Fuzzy AHP with
Octalysis Core Drive Criteria

Rankin
Alternative Weight Score . &
18
Al._ Belatlonshlp 0933 Rank 1
Building
A2 - Rempmcal 0453 Rank 2
Sustainment
A3 - Reciprocal 0381 Rank 3
Assistant
A4 - Active 0015 Rank 4
Support
Weight Score
0.015
A1 - Relationship A2 - Reciprocal A3 -Reciprocal A4 - Active Support

Buiding Sustainment Assistant

Figure 4. Graph of Parameter Ranking
4. Conclusion and Future Works

Weak motivation for SME collaboration. Based on
testing and data analysis from this study, it can be
concluded that the 4 Principles of “Silaturrahmi”
culture can be assimilated into collaboration
parameters through linear regression statistical tests.
The resulting parameters are Relationship Building
(RB). Reciprocal Sustainment (RS). Reciprocal
Assistant (RA) and Active Support (AS). Parameters

can be used to measure collaboration performance
and also become a reference for detailed design of
collaboration activities. Therefore, the parameters
need to be tested for the level of potential motivation
with an octalysis gamification approach that details
motivation with 8 core drives.

The parameters were tested to produce the weight
of each core drive using Fuzzy AHP by involving
core drive as the criteria. The calculation of the
Octalysis scale shows results that are in line with the
results of the Fuzzy AHP test, espeailly in
determining the first rank of the parameter. Based on
the results of the Fuzzy AHP test, it shows that
"Relationship Building (RB)" is ranked first with a
weight of 52.86%, while "Active Support (AS)" is in
the last rank with a weight of 0.83%. These two
pameters produce values with extreme differences,
so 1t 1s necessary to conduct a more detailed study in
future research to determine the cause, and in the
short term it can be taken into consideration for
designing the priority of collaboration activities to be
more targeted.

Subsequent research in addition to studying further
about the causes of the extreme difference in
motivational weights, it is necessary to design the
implementation of a collaboration model that applies
parameters as a performance reference to improve the
collaboration framework.
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