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ABSTRACT

In court, the role of the lawyer is needed by the defendant in carrying out the
defense. In various legal cases, lawyers are able to assist and accompany their
clients until the judge's decision is rendered. However, lawyer charge can vary
depending on several factors. This research proposes 3 factors that can affect
attorney fees. i.e., length of sentence, type of case and distance of lawyer's office
to Jakarta district court. The data used in this study is 100 judge's decision data
originating from the website of the Jakarta district court. Then the data is
divided into two parts with 80 data for training data and 20 for test data. In this
study, we predict the lawyer charge by implementing Support Vector
Regression (SVR) method in Google Colab. Based on results of this research,
we found that the value of Mean Square Error (MSE) was 0.401, the value of
Mean Absolute Error (MAE) was 0.347, and the value of Root Mean Square
Error (RMSE) was 0.633.
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INTRODUCTION

Lawyers have an important role in every process of the criminal justice
system. A person or a corporation that is experiencing legal problems requires
professional assistance in the field of law due to their limited knowledge of
criminal cases. In several cases in the settlement of legal problems, other legal
problems often arise. The presence of a lawyer can explain everything related to
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the law and will ensure that the client understands the situation being faced.
Laws can be complicated no matter the type of problem or situation.

Therefore, it is important for clients to have a lawyer who can help with the
problems they are facing. However, we are often hampered by the problem of
determining the fees that clients must pay to lawyers. Romine (1977) asserted
that there is a significant level of uncertainty in determining the fees for legal
services.

In the present era of big data and artificial intelligence, attorney fees can be
predicted by considering fundamental factors in building a predictive model.
The predictions of attorney fees can be utilized to standardize the minimum
margins for legal assistance costs. Given the development of applications that
can connect individuals in need of legal assistance with attorneys, these fee
predictions can serve as a reference for the community when seeking legal
representation.

Support vector regression (SVR) is one of machine learning algorithm that
has similar framework as support vector machine (SVM), but for regression
problem (Keyvanpour & Shirzad, 2022). Keyvanpour & Shirzad (2022)
implement SVM in agriculture. This algorithm is also used in various fields
such as forecasting stock prices (Chen & Hou, 2017), prediction water
consumption (Setiyowati & Alamsyah, 2019), forecasting number of passanger
(Purnama & Setianingsih, 2020). Therefore, in this research, we propose to
predict lawyer charges machine learning approaches such as support vector
regression.

METHODS

To predict lawyer charges, the following steps are needed as in Fig 1. The
first step, we collect datasets, find the factors that can affect the lawyer charges,
divide the data into training dataset and testing dataset, use support regression
model to predict lawyer charges and we evaluate the model by calculating Root
Mean Squared Error (RMSE), Mean Squared Error (MSE), and Mean Absolute
Error (MAE).

1462



Implementation Of Support Vector Regression For Predicting Lawyer Charges Using Cloud Computing In
Google Colab (lImiyati Sari, Rifki Kosasih, and Dina Indarti)

Collecting Dataset J

[ v
|

Found The Factors That
Can Affect The Lawver Fee

Testing Dataset

Support Vector
Reeression

Fit Model

'

Lawyer Fee Prediction ]

¥

[ Model Evaluation ]

Figure 1. Stages of This Research

A. Dataset
We collect a dataset of judge decisions at trials in the Jakarta district court.

We use 100 legal case data obtained from the website of the Jakarta district
court. We divide the data randomly into 80 for train dataset and 20 for test
dataset.

B. The Factors That Can Affect The Lawyer Fee
In this study, we propose three factors that can affect lawyer charge, namely

the type of case being faced, the length of time the sentence is related to the
level of difficulty of a case and the distance the lawyer's office takes to the
court.

In this study, the types of cases used consisted of 5 categories i.e., 1 for
narcotics cases, 2 for corruption cases, 3 for murder cases, 4 for theft cases and
5 for currency counterfeiting cases.

Furthermore, the length of sentence factor is divided into 4 categoriesi.e., 1
for cases with a sentence duration of less than 2 years, 2 for cases with a
sentence duration of between 2 to 5 years, 3 for cases with a sentence duration
of between 5 to 10 years and 4 for cases with a sentence of more than 10 years.

The third factor is the distance from the lawyer's office to the court. In this
research, we use the services of a partner attorney who is located at JI. H. R.
Rasuna Said, Kuningan Jakarta. While the district courts used are 5 district
courts in the Jakarta area i.e., North Jakarta district court, central Jakarta district
court, south Jakarta district court, west Jakarta district court and west Jakarta
district court.
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C. Support Vector Regression
SVR is explicitly defined as an optimization issue by first establishing a

convex € -insensitive loss function to be reduced and then locating the flattest
tube that contains the loss function (Chen & Gao, 2017). Then, using suitable
numerical optimization methods, the convex optimization, which has a unique
solution, is solved.

We build a hyperplane represented by a support vector = (¢1, &5, ¢35, &4, &5),
which is a training sample that is outside or on the border of the area as shown
in Fig 2.

Figure 2. One Dimensional Linear of (SVR)

The training data was taken as {(x,v1),+, (x;, ¥1)} € N X R, where N
denotes the space of the input pattern, for example R%. SVR is a convex
optimization problem with variable slack &/, &;, as written in equation (1),

minimize Z|lwll? + C Xl (& + &) (1)
yi—w-x;))—b=¢+§
subjectto(W-x) +b—y; =e+¢&,
§, & =0

Where ||-]| is euclidean norm, w € %t, and b € R. A regularization
parameter C defines the trade-off between overfitting and complexity model
(Guo & Feng, 2017). We use e-SVR with ¢ -intensive loss function, as shown
in equation (2).

_( 0 ifl§l<e
€1e = {[f] — £ else )

D. Fit Model

Making a model that fits the data is needed so that the model can predict
well. One way to find out whether the model fits the data is to calculate the
value of R? as in equation (3) (Kasuya, 2019),
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S, (-0 0i-9))°
R® = zzgl(xt—f)zz?ﬂ(yi—)y)z @)
The R? value describes whether the model used can represent the data
(Ratnawati, 2021). After the fit model is done, we perform predictions by using
testing dataset. Then we evaluate the model.

E. Evaluation Model
We evaluate the model in predicting attorney fees. We use MSE in equation
(4), MAE in (5) and RMSE in (6) (Tang, et. al, 2016).

N )2
MSE = 2t 4)
N _$.)2
RMSE = /w (5)
N 5,
MAE = 2=, (6)

with n is number of testing dataset, x; is actual value and X; is prediction value.

RESULTS AND DISCUSSION

Table 1 shows 5 of 100 data. According to Table 1, we have three
independent variables and one dependent variable. The independent variables
are is length of sentence, type of case and distance from the lawyer's office to
the Jakarta district court. The dependent variable is the lawyer fee. We run this
program in Google Colab using phyton.

Table 1. 5 of 100 data

No. length of type of | Distance La_wv_yer Fee_(in
sentence case (Km) Million Rupiah)
1. 2 1 7 7.5
2. 3 1 14 9.5
3. 1 1 16 8
4, 3 1 7 8
5. 2 1 14 9

SVR method has a parameter value of C. We use the value of R? to find out
whether the model can fit the data. We calculate R? value for parameter C from
1 to 1000. The calculation results are displayed in a scatter plot as shown in Fig
3.

Based on Figure 3, when the parameter value C = 1 an R? value of 0.796 is
obtained, for a C = 2 value an R? value of 0.931 is obtained, for a C = 2 value
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an R? value of 0.966 is obtained. The greater the C value, the higher the R?
value. When the value of C = 1000, the value of R? is 0.996.
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Figure 3. R? value for C = 1to C = 1000

The results of the prediction of lawyer fees can be seen in Table 2. In Table
2, lawyer charge predictions were obtained by Support Vector Regression
method according to 5 of 10 data in Table 1. Furthermore, we evaluate the
model by calculate MSE, MAE and RMSE values using (4), (5) and (6). Based
on the calculations, the MSE value is 0.401, the MAE value is 0.347 and the
RMSE value is 0.633. Based on these results, the MSE, MAE and RMSE values
have values close to 0 which indicates the model's performance is good in
predicting data.

Table 2. Lawyer Charge Prediction
Actual Lawyer Prediction of Lawyer

No. Charge Charge
1 8 7.90016064
2 9 9.09998363
3. 10.5 10.40019849
4 8 8.09994697
5 125 12.41673465

CONCLUSION

This study aims to predict lawyer charges using the SVR. The data used
is data on the judge decision on the case at hand, which comes from the Jakarta
district court website. We use three independent variables such as length of
punishment, types of case and distance from lawyer's office to the Jakarta
district court.

Before predicting, we do model fit by calculating the value of R?. Based
on the calculation, the R? value is 0.9964. These results indicate that
approximately 99.64% of the model can represent the data. Then predictions
are made using test data and model evaluation is carried out. Based on the
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evaluation results, the value of the MSE of testing set is 0.401, the value of
MAE of testing set is 0.347 and the value of RMSE of testing set is 0.633. Based
on these results, the MSE, MAE and RMSE values have values close to 0 which
indicates the model's performance is good in predicting data.

For further research, the data used is multiplied and the independent
variables used are also added. As a comparison, predictions are then made using
other methods such as other regression methods.
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