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Abstract

Machine Learning uses ensemble methods, where the smaller
models that are combined to form the ensemble model are referred
to as basic models. Ensemble methods often result in considerably
higher performance than any of the individual base models could
achieve. The problem with the study is that the results of previous
studies of car quality prediction using the K-means algorithm was
by classifying the six characteristics of car specifications (buying,
maint, doors, persons, lug_boot, safety), so that its quality is
evaluated and the result using the K-means algorithm is Only 56%.
S0, this study presents a description of the quality assessment of cars
based on the random forest algorithm by classifying the six
characteristics of the car specifications, so that their quality is
evaluated by the Python program. In this research, the ensemble
method is called bagging, which is short for bootstrap aggregating.
Bagging builds multiple base models with resampled training data
with replacement. During the analysis and comparison of the results
of the random forest algorithm with the results of the k-means
algorithm, the results of the random forest algorithm were better
than the k-means algorithm with the same data set, the accuracy of
the random forest algorithm was 98.07%, while the accuracy of the
k-means algorithm was 56%.
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1. Introduction
The area of computer science called Artificial Intelligence (Al) is
dedicated to developing systems that can perform functions that
would normally need human intelligence. intelligence, including

skills like decision-making, problem-solving, trend identification,
natural language comprehension, and learning from experience. In
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order to replicate human-like cognitive processes, analyze huge
amounts of data, and identify patterns, Al systems employ
algorithms to accomplish this. The goal of artificial intelligence is
to create robots that can solve problems, adapt to different
situations, and function autonomously [1][2]. In general, Al
technologies may be divided into two categories: those that are
general Al and those that seek to carry out any cognitive task. a
limited kind of Al that can perform specific functions that humans
can accomplish, such as picture analysis or voice identification. Al
has a lot of potential, but it also brings up important ethical and
social issues related to privacy, prejudice, and employment
implications [3][4][5].

2. Related Work

Lu, Yiqi, et al., 2018, the study presents a forecasting method of
electric vehicle EV which charging load based on Random forest
algorithm and the load data of a single charging station. This method
is accomplished by the classification and regression tree (CART)
algorithm to realize short-term forecast for the station. According to
the simulation results, the prediction can reach the mean absolute
percentage error a MAPE of 9.76% and the root mean square error
a RMSE of 2.27. It can be used as a charging prediction method to
provide reference for various EV charging load control strategies.
The proposed charging prediction algorithm of station group can
effectively track the estimated daily charging capacity of different
charging stations, based on the actual recorded data. According to
the simulation results of the optimized forest structure, the
prediction can reach a MAPE of 10.83% and a RMSE of 39.59.
Also, it can be used for practical application [6].
Collard, Marcus, 2022, the study compares the performance of
linear regression, ridge regression, lasso regression, and random
forest regression ML algorithms in predicting the price of used cars.
The study has been conducted with a large public dataset of used
cars. The results show that random forest regression demonstrates
the highest price prediction performance across all metrics used. It
was also able to represent average depreciation much more closely
than the other algorithms, at 13.7% predicted annual geometric
depreciation for the dataset independent of vehicle age [7].
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Putra, Purwa Hasan, et al., 2023, the researchers used random forest
and decision tree methods to predict car prices. The results using the
random forest and decision tree methods have different percentage.
When using the random forest method there is an accuracy =
72.13%, whereas with the analysis of the decision tree method gives
an accuracy 67.21%. So it can be concluded that the random forest
method has a better analytical accuracy than the decision tree
method [8].

Yang, et al., 2023. The study examines the use of auto traffic
accident data from 2018 to 2020 in China's national auto accident
in-depth investigation system. Random forest was used to classify
the significance of 12 incident features, and 7 significant incident
features were finally adopted. By comparing the algorithms and
improving the results, the traffic accident degree prediction model
with higher accuracy was finally obtained [9].

3. Dataset and Preprocessing

The stages of the suggested algorithm design are as follows: input
and data set definition as shown in Table 1, six distinct features
(purchase, maintenance, doors, people, Lug_boot, and safety) each
of which has a set of values as shown in Table 2, and finally, the
number of instances: 1728 (the attribute space is entirely covered by
instances) [10][11].

Table 1: Attributes Used by The Model

Attributes The meaning
buying buying price
maint price of the maintenance
doors number of doors
persons capacity in terms of persons to carry
lug_ boot the size of luggage boot
safety estimated safety of the car

Table 2: Attribute Values

Attribute Values
Buying v-high High Med Low
maint v-high High Med Low
doors 2 3 4 5-more
Persons 2 4 More \
lug_ boot Small Med Big \
Safety Low Med High \
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4. Research Design
Figure 1 shows the proposed system for predicting the car
quality using six features of the vehicle specs.

| Read the data set |

Feature Extraction

| buying | | doors ” lug_ hoot |

| maint | persons | safety |

.

| Bandom Forest Algorithm |

Testing data |

Predict Of The Quality

Figure 1: Diagram of Proposed System

5. Predict the quality

After predicting the car quality using six features of the vehicle
specs, the random forest algorithm's accuracy was computed and the
degree of class categorisation in percentage terms is displayed in
Table 3. The class will be Unacc if, for instance, 1210 records out
of 1728 are classified.

Table 3: Class Distribution

Class N N[%]
Unacc 1210 (70.023%)
Acc 384 (22.222%)
Good 69 (3.993%)
v-good 65 (3.762%)
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6. Python Implementation

The implementation offered by the scikit-learn Python machine
learning framework will be used in this study to create a basic
random forest model for predicting car quality given other
automotive variables[12][13][14] (figure 2).
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Figure 2: Data Randomly into 70% Training and 30% Test

7. Result and Discussion

With a consistent, task-oriented interface, Scikit-learn displays a
wide variety of machine learning approaches, both supervised and
unsupervised, making comparison easy. methods for a specific
application. Its use of the scientific Python ecosystem makes it
simple to integrate into applications outside of the traditional field
of Statistical data analysis. The equations from Chapter Three,
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where the random forest algorithm could attain a, were used to get
the results. The accuracy equation presented in Chapter Three
achieved a classification accuracy of 98. 07% on the pinned set.
Only 10 samples were misclassified, while the remaining ones were
correctly classified. In comparison to the k-means method, the
algorithm misclassified 759 out of 1728 samples with an accuracy
of over 56%. The thesis outperformed the k-means method, which
was run on the same dataset, in terms of accuracy and results.

8. Conclusion

The performance of the random forest algorithm in evaluating the
car's quality was examined in this study, and then the model's
performance was compared to that of other models. The
recommended method was assessed using the correct scale.

The findings of the random forest method were compared to those
of the k-means algorithm, and the results of the random forest
approach were analyzed and compared. The forest algorithm
performed significantly better than the k-means algorithm using the
same dataset. With an accuracy of 98. 07%, the random forest
technique performed well, but with an accuracy of just 56%, the k-
means algorithm performed poorly.

The value of features is determined by the random forest method,
which is really helpful.

Lastly, when evaluating vehicle quality, the suggested score was
(42. 07%) higher than the k-means method.
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