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Abstract

Advances in information and communication technology that are growing rapidly also bring influence in the
field of transportation. It can be seen with the emergence of online transportation applications that help people
so that it can be easier to order fast and efficient transportation in reaching various places. Along with the
many online transportation applications that appear, this makes competition between online transportation
increase. For this reason, online transportation companies need the right and best strategy to reach consumer
profits and interests. The purpose of this research is to analyze competitive strategies based on optimal online
transportation marketing strategies. The solution that can be used for this problem is to use the Game Theory
method. Game Theory method is an approach or technique used to analyze the situation of interaction between
two or more people or entities that have conflicting interests in choosing the action to be performed. The
results of the research obtained show competition between Gojek and Grab, Gojek's optimal strategy is
Security and Promo while Grab is Service and Promo. In the competition of Gojek and InDrive, Gojek's
optimal strategy is promo, while InDrive is price. In the Gojek and Maxim competition, the same optimal
strategy is Promo. On-the competition of Grab and InDrive, Grab's optimal strategy is Security, while InDrive
is price. n-the competition of Grab and Maxim, Grab's optimal strategy is Promo while Maxim is price. In
InDrive and Maxim competition, InDrive's optimal strategy is Price, while Maxim is Promo. So, from the
research results, it is concluded that gojek has the most profitable marketing strategy if it uses promos, grab
uses service and security, maxim uses promos, and indrive uses prices.
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1. INTRODUCTION AND PRELIMINARIES

Advances in information and communication technology that are growing rapidly bring
influence in the field of transportation [7]. People today need transportation not only for primary
needs, due to technological advances that have an impact on varied human activities or time savings
in daily activities [2]. With the existence of online transportation, it can make it easier for people to
order fast and efficient transportation in reaching various places [22]. People today need
transportation not only for primary needs, but also for non-primary needs such as
recreational/entertainment or social needs, this is due to technological advances that have an impact
on varied human activities or time savings in daily activities [5].

Online transportation or often referred to as application-based transportation has grown rapidly
in Indonesia in recent years [9]. The rapid growth of smartphone users also has a major impact on
changes, one of which is in the field of online transportation because online transportation
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applications can be accessed via smartphones and become an easy and practical choice for people
who need transportation, then the need for high mobility in big cities in Indonesia is another factor
that encourages the development of transportation online [3] .

In the competition between ride-hailing platforms such as Gojek, Grab, Maxim and Indrive each
platform must consider the strategies they will use in winning the competition and attracting users.
In this context, game theory can help in analyzing the competitive situation between ride-hailing
platforms. Each platform can be considered a player in a strategic game, and each platform must
consider the actions of opponents in making strategic decisions [10]. By using game theory, it can
be seen which strategy is the most optimal for the entire platform to gain profit. So in this study,
game theory is used as a method that can help obtain the results of the objectives of this study.

Research using game theory methods has also been conducted by Wijayati and Supriyadi in
2021 with a study entitled "Application of game theory in determining the marketing strategy of
informatics engineering and industrial engineering study programs". In this study, it was found that
the Informatics Engineering and Industrial Engineering study programs used a mixed strategy game,
where the Informatics Engineering study program could use the strategy of the number of graduates,
costs, and the number of lecturers because it obtained a profit which was originally 0.767 to 0.79725.
Meanwhile, the Industrial Engineering study program can use the strategy of tuition fees, popularity,
and the number of graduates because it can reduce the loss from 0.812 to 0.79725.

2. METHOD

The research will be conducted from February to July 2023. While the place or location of this
research was carried out in Medan City. This research was conducted by distributing questionnaires
to online transportation users in Medan City. The alternatives in this study are Gojek, Grab, InDrive,
and Maxim. The criteria used are Price, Service, Security, Promo, and Practical. The research
method in this study is the survey method, which is a research method carried out by collecting data
from samples and populations through questionnaires distributed to respondents of online
transportation users in Medan City. Determination of the number of respondents in this study using
the Slovin formula as follows:

N

e — 2.1
"TaTNxed) 21
Description:

N = population sample

n = minimum sample

e = margin of error

The steps to be taken during research are called research procedures. By reviewing the processes
that must be carried out when conducting research, procedures make it easier to study and conduct
research. Here are the steps on how to research online transportation strategy analysis using game
theory:
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Figure 1. Flowchart

2.1 Game Theory

Game theory is one of the methods of solving that deals with the competitive state of two or
more players in operations research [23]. Given an approach to game theory with a systematic
picture by players in maximizing wins and minimizing losses [19]. Game theory was developed by
Von Neumann in 1928 and he is considered the "Father of Games Theory" [17].

According to game theory can be classified based on the number of players and the number of
payouts [6]. Based on the number of players can be explained as follows [16]:

1. Two person game: the game is followed by a pair or two players.

2. N-person game: the game is contested by more than two players.

While based on the amount of payout, game theory is classified as follows [14]:
1. Zero sum game: A game whose sum of losses and gains equals zero.
2. Non zero sum game: A game whose total losses and gains are not necessarily equal to zero.

2.2 Pure Strategy
A pure strategy game is a game with the best choice position each player achieves by choosing
a single strategy [11]. So pure strategy is a game where every player uses one strategy with
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probability 1 while the probability of another strategy is zero [1]. If the maximum value is equal to
the minimax value then the game can be solved with a pure strategy where the equilibrium point has
been reached [4]. This equilibrium point is known as the saddle point [18].

2.3 Mixed Strategy

The theory of zeros from two players (zero sum games) sometimes does not have a saddle point
on the pay-off matrix, so balance will be found in another way, namely with mixed strategy games
[15]. Each player often does not know what strategy is chosen by the opposing player, so he must
decide on a strategy that will have at least the same effect as the strategy chosen by other players
[21]. The pay-off that will try to be obtained is the same way as a pure strategy, which is to use the
Maximin concept for A (row) and the Minimax concept for B (column) [8].

2.4 Alternative Methods

A. Graphical Method

Visual solutions are available for all 2 x n games and m x 2 games. Where a 2 X n game is
where the player in the row has two strategies and the player in the column has n strategies. Whereas
an m X 2 game is where the player in the row has m strategies and the player in the column has two
strategies [12].

B. Analysis Method

This approach aims to develop a mixed strategy pattern so that the profits or losses experienced
by both companies are the same. This pattern is developed by determining a probability distribution
for different strategies. These probability values allow for the discovery of an optimal mixed strategy
[13].

a) ap, + c(1 — p,) if player B executes strategy 1

b) bp; +d(1 — p,) if player B executes strategy 2

Description:

p;1 = probability that Player A chooses Strategy 1

1 — p, = probability that Player A chooses Strategy 2

a,b, c,and d = constants or parameters that likely represent payoffs
C. Simplex Method

The linear program model for line players (P1) is as follows:

Minimize z = = = X; + X, + -+ X, (2.4.1)
While the linear program model for column players (P2) is as follows:

Maximize z = - = Y; + Y, + -+ Yy (2.4.2)
Description:

v = Nilai permainan
X1 = Probabilitas pemain P1 memilih strategi i
Y; = Peluang pemain P2 memilih strategi ke-j

3. MAIN RESULTS

3.1 Result

The determination of the number of preliminary questionnaires in this study was assumed to be
close to the normal distribution based on Walpole and Myers, the central limit theorem is almost
normal for the general sample mean whenn = 30. In this study, the author distributed preliminary
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guestionnaires to 30 respondents [20]. To determine the number of respondents on the comparison
questionnaire using the sloving formula in equation 2.1 as follows:

_ N
T 0T xed)
_ 2.494.512
T T+ (2494512 x 0,12))
B 2.494.512
©(1+(2.494.512 % 0,01))
2494512
T (1 +(24.945,12))
2494512
24.946,12
= 99,995 = 100 Respondents
Therefore, a minimum sample of 99,995 respondents was obtained. Thus, the sample taken in
this study amounted to 100 respondents.

3.2 Validity Test
A questionnaire is said to be valid if the result of. The validity test in this study is as follows:

Thitung = Ttabel
Table 3.2.1 Validity Test Results

No Strategy r Calculate r Table Valid/Invalid

1 Price 0.582 0.361 Valid
2 Service 0.718 0.361 Valid
3 Security 0.657 0.361 Valid
4 Promo 0.705 0.361 Valid
5 Practical 0.726 0.361 Valid

Test the validity of the data in this study using IBM SPSS 26 software. If ryjcung > T'tabel then

the question / indicator is declared valid. From the validity test results, the value ry,pe; 1S 0.361 was
obtained. In this case, each item or strategy, namely Price, Service, Security, Promo, and Practicality,
is declared valid because the obtained ryjung > Ttabel-

3.3 Reliability Test

A questionnaire is said to be reliable if the value of. The results of reliability tests in this study
are as follows:<> 0,6

Table 3.3.1 Reliability Test Results
No Strategy o Information

1 Price 0.755 Reliable
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2
3
4

5

Service
Security
Promo

Practical

0.721
0.747
0.719
0.718

Reliable
Reliable
Reliable
Reliable

From the results of the questionnaire reliability test using IBM SPSS 26 software, the value
a = 0.755 was obtained. In this case each item or strategy, namely Price, Service, Security, Promo,
and Practical, is declared reliable because the obtained value « = 0.755 > 0.60.

3.4 Data Processing Using Game Theory

1. Gojek and Grab

Table 3.4.1 Pay-Off Matrix and Pure Strategy Completion

Grab Maksi-
B1 B2 B3 B4 B5 min
Al 26 18 18 -4 22 -4
X A2 12 14 14 0 18 0
g A3 26 20 24 34 6
Al 34 8 14 26 30 8
A5 26 14 22 6 18 6
Minimax 34 20 24 26 34

In the table above, the maximum value is 8 and the minimum value is 20, which means that it
does not get the same value, indicating that there is no saddle point. As a result, the game cannot be
solved using pure-strategy, so the solution continues with mix-strategy.

Table 3.4.2 Solution | of Gojek and Grab's Mixed Strategy

Grab Maksi-
BL B2 B3 B4 B5 min
Al 26 18 18 -4 22 4
x A2 12 14 14 0 18 0
g A3 26 20 24 34 6
A4 3 8 14 26 30 8
A5 26 14 2 6 18 6
Minimax 34 20 24 26 34

The use of the dominance rule is when in the pay-off table there are strategies that dominate
other strategies. For row players, rows with larger values are selected, then rows with smaller values
are eliminated. From the table above, row A3 dominates rows Al, A2, and A4 so that all three

columns are omitted.

Table 3.4.3 Solution 1l Gojek and Grab Mixed Strategy

Grab
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B1 B2 B3 B4 g5  Maksi-

X min
g A3 26 20 24 6 34 6
A4 34 8 14 26 30 8
Minimax 34 20 24 26 34

The use of the dominance rule is when in the pay-off table there are strategies that dominate
other strategies. For column players, the column with the smaller value is selected, then the column

with the larger value is eliminated. From the table above, column B2 dominates column B1, B3, and
B5 so that all three columns are omitted.

Table 3.4.4 Solution 11l Gojek and Grab Mixed Strategy

Grab Maksi-
x B2 B4 min
S A3 20 6 6
© A4 8 26 8
Minimax 20 26

In the table above, the maximin value is 8 and the minimum value is 20, which means that they
do not get the same value. As a result, the pay-off matrix of the mixed strategy results of competition
between Gojek and Grab still has not obtained a saddle point, so the game theory calculation is

continued with an alternative method. The alternative method used in this research is the analysis
method.

3.5 Analysis Methods

This approach aims to develop a mixed strategy pattern so that the profits or losses experienced
by both companies are the same. This pattern is developed by determining a probability distribution
for different strategies. These probability values allow for the discovery of an optimal mixed
strategy. Probability values can be calculated in the following way.

Table 3.5.1 Pay-off matrix

Grab Maksi-
« B2(q) B4(l-q MmN
= A3(p) 20 6 6
© A4 (1-p) 8 26 8
Minimax 20 26
For Gojek company (A)

Assume:

Strategy A3 has a probability of p

Strategy A4 has a probability of 1 —p

If company B implements strategy B2, the benefits obtained by Company A are:
20p + 8(1—p)

20p + 8- 8p

12p

+ 8
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If company B implements strategy B4, the benefits obtained by Company A are:

6p + 26(1 —p)

6p + 26 - 26p

—20p

X (2)

Next, combine both equations to find the optimal strategy of company A
12p + 8 = =20p + 26
12p + 20p = 26- 8

32p = 18
p = 18/32
p = 0.5625

Substitute p-values in equations (1) and (2)
12p + 8 = 12(0.5625) + 8
6.75 + 8
14.75
—20 (0.5625) + 26
—-11.25 + 26
= 14.75
The same expected profit is 14.75, which means that using this mixed strategy provides an increase
in profit of 6.75 where company A's previous profit was only 8.

For Grab companies (B)

Assume:

Strategy A3 has a probability of g

Strategy A4 has a probability of 1 —q

If company A implements strategy A3 the benefits obtained by Company B are:

20qg + 6(1—¢q)

20q + 6- 6qg

14q
PP 1
If company A implements strategy A4 the benefits obtained by Company are:

8q + 26(1—¢q)

8q + 26 - 26q

—18¢q

26 e (2)

Next, combine both equations to find the optimal strategy of company B.
14q + 6 = —18q + 26
14q + 18q = 26- 6

32q = 20
q = 20/32
q = 0.625

Substitute p-values in equations (1) and (2)
14q + 6 = 14 (0.625) + 6
875 + 6
14.75
—18p + 26 = —18(0.625) + 26
= —11.25 + 26
= 14.75
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The minimum expected loss is the same at 14.75. Which means that using this mixed strategy gives
a decrease in losses of 5.25 where company B's previous profit was -20.
2. Gojek and InDrive

Table 3.5.2 Gojek and InDrive Pay-Off Matrix

InDrive Maxi-

C1 C2 C3 C4 C5 min

Al -26 6 6 -8 -8 -26

3 A2 -12 14 24 -2 6 -12
8 A3 2 26 34 12 26 2
A4 4 32 16 16 18 4

A5 -22 2 12 -14 6 -22

Minimax 4 32 34 16 26

From the table above there is a saddle point, namely the maximum value = minimax value, so
the value of the game is 4 (A4, C1). That means:
a. Gojek will only get a maximum profit of 4 by implementing a strategy, namely promo.

b. InDrive will get a minimum loss of -4, if InDrive responds to strategy A4 by implementing a
price strategy.
So, if each player has only one optimal approach, this game can be solved with pure-strategy.

3. Gojek and Maxim

Table 3.5.3 Pay-Off Matrix and Pure Strategy Completion

Maxim Maxi-
D1 D2 D3 D4 D5 min
Al 12 34 30 24 28 12
.{, A2 20 32 42 20 42 20
g A3 38 54 38 38 52 38
A4 42 40 46 40 54 40
A5 30 48 40 32 48 30
Minimax 42 54 46 40 54

From the table above, it can be seen that the maximum value = minimax so that the saddle point
or saddle point is 40. That is:
a. Gojek will only get a maximum profit of 40 by implementing a promo strategy

b. Maxim will get a minimum loss of -40, if Maxim responds to strategy A4 by implementing a
promo strategy.
So, if each player has only one optimal approach, this game can be solved with pure-strategy.

4. Grab and InDrive

Table 3.5.4 Pay-Off Matrix and Pure Strategy Completion
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InDrive Maxi-

C1 C2 C3 C4 C5 min

B1 24 -6 2 18 10  -24

3 B2 18 16 16 2 8 18
o B3 2 2 28 2 24 2
B4 12 8 20 20 10 12

B5 20 14 20 2 0 -20

Minimax 2 22 28 22 24

From the table above, it can be seen that the value of maximin = minimax so that a saddle point
of -2 is obtained. This means:
a. InDrive will get a maximum profit of 2 by implementing a price strategy.

b. Grab will get a minimum loss of -2, if Grab addresses strategy C1 by implementing strategy B3,
namely the security strategy.
So, if each player has only one optimal approach, this game can be solved with pure-strategy.

5. Grab and Maxim

Table 3.5.5 Pay-Off Matrix and Pure Strategy Completion

Maxim Maxi-

D1 D2 D3 D4 D5 min

B1 -2 18 18 20 16 -2

9 B2 16 32 42 16 42 16
& B3 20 40 42 40 40 20
B4 24 36 46 26 42 24

B5 12 46 38 32 36 12

Minimax 24 46 46 40 42

From the table above there is a saddle point, namely the maximum value = minimax value, so
the value of the game is 24 (B4, D1). This means:
a. Grab will only get a maximum profit of 24 by implementing strategy B4, namely promo.

b. Maxim will receive a minimum loss of -24, if InDrive responds to strategy D1 by implementing
a pricing strategy.
So, if each player has only one optimal approach, the game can be solved with pure-strategy.

6. InDrive and Maxim

Table 3.5.6 Pay-Off Matrix and Pure Strategy Completion

Maxim Maxi-
@ D1 D2 D3 D4 D5 min
5 C1 36 48 36 34 48 34
c

C2 30 28 26 14 32 14
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C3 36 34 40 30 38 30

C4 30 42 32 28 32 28

C5 28 44 30 28 44 28
Minimax 36 48 40 34 48

From the table above there is a saddle point, namely the maximum value = minimax value,
so the value of the game is 34 (C1, D4). This means:
a. InDrive will only get a maximum profit of 34 by implementing strategy C1, namely price.
b. Maxim will receive a minimum loss of -34, if Maxim responds to strategy D4 by implementing
a promo strategy.
So, if each player has only one optimal approach, the game can be solved with pure-strategy.

3.6 Analysis Results
The results of the research that have been obtaine, the results of analysis based on game theory
are as follows:
Table 3.6.1 Analysis Result
Strategy probability

Competitio Playe  Ride - - - - Perriva
n rTo- hailing Pric  Servic ~ Securit Prom  Practica | .o
e e y 0 I
I Gojek - - 0,56 0,44 -
1 Il Grab - 0,63 - 0,38 - 14,75
I Gojek - - - 1 -
2 I InDriv 1 i i ) ) 4
e
I Gojek - - - 1 -
3 I Maxim - 013 - 088 - 40
I Grab - - 1 - -
4 I InDriv 1 i i ) ) -2
e
I Grab - - - 1 -
S I Maxim 1 - - - - 24
InDriv
6 ! e . - - - - 34
1 Maxim - - - 1 -

In the first competition, namely the competition between Gojek and Grab, it was found that
Gojek’s optimal strategy was security and promos. Meanwhile, Grab's optimal strategy is service
and promos. The value of the game in this competition is 14.75. This shows that maximizing Gojek's
victory at 14.75 and minimizing Grab's defeat at -14.75. So if the two are added together, it will
produce zero, because the game theory used is a two-number zero-sum game. In the second
competition, namely the competition between Gojek and InDrive, it was found that Gojek's optimal
strategy was a promo. While InDrive's optimal strategy is price. The value of the game in this
competition is 4. This shows that Gojek will maximize its victory at a value of 4 and InDrive will
minimize its defeat at a value of -4.

In the third competition, namely the competition between Gojek and Maxim, it was found that
Gojek’s optimal strategy was a promo. While Maxim's optimal strategy is service and promo. The
game score on this competition is 40. This shows that Gojek will maximize its victory at 40 and
Maxim will minimize its defeat at -40. In the fourth competition, namely the competition between
Grab and InDrive, it was found that Grab's optimal strategy was security. While InDrive's optimal
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strategy is price. The game value in this competition is -2. This indicates that InDrive will maximize
its wins at 2 and Grab will minimize its losses at -2.

In the fifth competition, namely the competition between Grab and Maxim, it was found that
Grab's optimal strategy was promo. While the optimal strategy of Maxim is price. The game score
on this competition is 24. This indicates that Grab will maximize its wins at 24 and Maxim will
minimize its losses at -24. In the sixth competition, namely the competition between InDrive and
Maxim, it was found that InDrive's optimal strategy was price. While Maxim's optimal strategy is
promo. The game score on this competition is 34. This indicates that InDrive will maximize its wins
at 34 and Maxim will minimize its losses at -34.

4. CONCLUSION

Based on the research results, the game theory obtained an optimal strategy for online
transportation which can be concluded as follows: (1) Competition between Gojek and Grab Gojek's
optimal strategy is security and promo. Gojek's strategic advantage is security with a probability of
0.56. While Grab's optimal strategy is service and promo. The superiority of Grab's strategy is
service with a probability of 0.63. The value of the game produced by both is 14.75. (2) Competition
between Gojek and InDrive Gojek's optimal strategy is promo with a probability of 1. While
InDrive's optimal strategy is price with a probability of 1. The value of the game produced by both
is 4. (3) Competition between Gojek and Maxim Gojek’s optimal strategy is promo with a probability
of 1. While Maxim's optimal strategy is service and promo. The superiority of Maxim's strategy is
promo with a probability of 0.88. The game value generated by both is 40. (4) Competition between
Grab and InDrive Grab's optimal strategy is security with a probability of 1. While InDrive's optimal
strategy is price with a probability of 1. The game value generated by both is -2. (5) Competition
between Grab and Maxim Grab's optimal strategy is promo with probability 1. While Maxim's
optimal strategy is price with probability 1. The game value generated by both is 24. (6) Competition
between InDrive and Maxim InDrive's optimal strategy is price with probability 1. While Maxim's
optimal strategy is promo with probability 1. The game value generated by both is 34.
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