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Abstract. Entrepreneurship is a phenomenon that has an important influence on the progress and 

welfare of the world, so that entrepreneurship is used as the base of economic development. 

Psychologically, entrepreneurs are people who have a strong internal drive as an effort to achieve 

certain goals so that they have a tendency to experiment in showing a character that is free from 

the control of others. Entrepreneurship can be seen from various points of view. The angle and 

context in question are views from several fields, namely according to economists, management, 

business people, psychologists and investors. The main requirement that an entrepreneur must 

have is entrepreneurial knowledge. entrepreneurial readiness is determined by the knowledge 

possessed and experience in conducting a business (Kurniawati, 2019). In the midst of the rapid 

development of artificial intelligence (AI) technology today. Not many people know that 

artificial intelligence consists of several branches, one of which is machine learning. This 

machine learning (ML) technology is one of the branches of AI that is very interesting. The 

sample population in this study was obtained from the air transportation school consisting of 7 

populations. Data analysis is done by using . The research location is an air transportation school 

with Machine Learning Random Forest Classification with a population of cadets, lecturers and 

the general public  

Keywords. Knowledge; Readiness; Entrepreneurship; Machine Learning; Random Forest 

Classification 

Introduction 

Entrepreneurship is an activity in creating something that has added value through the 

development of technology and science in order to win the competition, and entrepreneurship 

is a process of creating wealth through highlighting added value by utilizing the knowledge, 

skills and available resources. The background underlying this research is to find out that the 

knowledge factor affects the readiness of cadets in entrepreneurship. Readiness (readiness) is 

an adjustment to conditions that at one time will affect or tend to respond (Slameto, 2013). 

Entrepreneurial readiness is a person's ability to do business in accordance with the provisions 

without experiencing difficulties and obstacles with maximum results and according to the 

specified target. Entrepreneurial readiness is determined by internal factors which are influences 

that come from within a person, and external factors which are influences that come from 

outside (Kwok, 2014). In entrepreneurship, it is required to continue to innovate to create new 

things, which of course use the latest technology. In the midst of the rapid development of 
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artificial intelligence (AI) technology today. Not many people know that artificial intelligence 

consists of several branches, one of which is machine learning. This machine learning (ML) 

technology is one of the branches of AI that is very interesting, why? Because machine learning 

is a machine that can learn like humans. In this study using machine learning artificial 

intelligence. Artificial intelligence in its application is broadly divided into seven branches, 

namely machine learning, natural language processing, expert systems, vision, speech, planning 

and robotics. The branch of artificial intelligence is intended to narrow the scope when 

developing or learning AI, because basically artificial intelligence has a very broad scope.. 

 

 
 

Figure 1. Machine learning concept 

 

In Figure 1. It can be seen that artificial intelligence can create machine learning so that 

it can be developed into very diverse abilities. 

Machine learning is used to process data with a larger population so that maximum 

results can be obtained and as expected. In machine learning applications, algorithms or 

sequences of statistical processes are trained to find specific patterns and features in large 

amounts of data. It aims to make a decision or prediction based on these data. The better the 

algorithm, the better the system's decision and prediction accuracy will be. Clustering analysis 

is an unsupervised learning method that separates the data points into several specific bunches 

or groups, such that the data points in the same groups have similar properties and data points 

in different groups have different properties in some sense.  

Density-Based Clustering refers to unsupervised learning methods that identify 

distinctive groups/clusters in the data, based on the idea that a cluster in data space is a 

contiguous region of high point density, separated from other such clusters by contiguous 

regions of low point density. 
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Figure 2. Prediction of Data Results 

 

Based on Figure 2. It is stated and it has been clearly seen that all the data collected will 

result in a decision until the decision is condensed until the results are known. The results will 

be searched for the average value so that the results of the study can be determined. In this 

study, the Random forest (RF) approach is an algorithm used to classify large amounts of data. 

Random forest classification is done by merging trees (trees) by conducting training on the 

sample data owned. 

 

Overview Theory 

The main requirement that an entrepreneur must have is entrepreneurial knowledge. 

entrepreneurial readiness is determined by the knowledge possessed and experience in 

conducting a business (Kurniawati, 2019). Someone who wants to achieve success in 

entrepreneurship is very important to have the personality of "becoming active" which means 

having certain dispositions and traits, the disposition in question includes abilities, knowledge 

and skills in terms of entrepreneurial potential (Kozubikova et al., 2017). This is shown in the 

research of Prilovia and Iskandar (2018) which reveals another variable that influences 

entrepreneurial interest, namely entrepreneurial knowledge 

 

Data collection 

In the process of finding answers to the problem formulation and research objectives, it 

is necessary to collect relevant data. These data were collected in various ways, including 

literature studies, filling out questionnaires with several instruments from both knowledge and 

readiness variables. 

 

Data analysis 

In this research, the analysis of the influence of knowledge on the entrepreneurial 

readiness of cadets uses descriptive data analysis with quantitative methods. Data analysis is 

carried out starting with organizing the data because the nature of quantitative data is generally 

very much and varied. Organizing the data so that the data obtained is neat, structured, 

systematic, and complete. In the process of organizing the right data, researchers can obtain 
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good quality data, document the analysis carried out, store the data and analyze it for the 

completion of the research carried out. Data analysis that is carried out is to use . The research 

location is an air transportation school with Machine Learning Random Forest Classification 

with a population of cadets, lecturers and the general public 

 

Research Methodology 

Population and Sample  

The population in this study were all cadet at the Politeknik Penerbangan Surabaya. In 

this study, the population is around 952, but the data sample used by the author for a while is a 

sample obtained by a random sample method from the entire population. 

 

Instrument Questionnaire 

The sample population in this study was obtained from the air transportation school 

consisting of 7 populations 

 

Table 1. Statistical Description 

Descriptive Statistics  
 Sex 

   Female  Male  

Valid   198   387   

Missing   0   0   

Mean   7.727   7.850   

Std. Deviation   2.534   2.560   

Minimum   3.000   1.000   

Maximum   10.000   10.000   

 

with a sample value of 585 respondents, Among them are 198 women and 387 men, 

resulting in the following calculation 

 

Table 2. Calculation 

Descriptive Statistics  

   
K

NW1  

K

NW2  

K

NW3  

K

NW4  

K

NW5  

K

NW6  

K

NW7  

Valid   58

5  
 58

5  
 58

5  
 58

5  
 58

5  
 58

5  
 58

5  
 

Missi

ng  
 0   0   0   0   0   0   0   

Mean   6.8

72  
 7.0

39  
 6.5

66  
 7.0

72  
 7.0

60  
 6.9

62  
 7.6

10  
 

Std. 

Deviation  
 2.4

98  
 2.4

97  
 2.5

82  
 2.5

40  
 2.5

27  
 2.5

06  
 2.5

97  
 

Mini

mum  
 1.0

00  
 1.0

00  
 1.0

00  
 1.0

00  
 1.0

00  
 1.0

00  
 1.0

00  
 

Maxi

mum  
 10.

000  
 10.

000  
 10.

000  
 10.

000  
 10.

000  
 10.

000  
 10.

000  
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With Knowledge Variable Missing value of 0, Valid 585 with knowledge instruments 

as many as 7 Question instruments were asked of respondents on entrepreneurial readiness. 

Standard deviation of KNW1:2,498; KNW2:2,497; KNW3:2.582; KNW4:2,540; 

KNW5:2,527; KNW6:2.506; KNW7:2.597 

 

Table 3. Knowledge Variable Assessment Instruments 

 

The assessment instrument of the Knowledge variable 

KNW1 I have enough knowledge to do a business 

KNW2 
Frequent viewing of entrepreneurship exhibitions sparked 

my ideas to open a business 

KNW3 
I am active in entrepreneurial activities carried out on my 

campus 

KNW4 
By attending an entrepreneurship seminar, it helps me 

increase my knowledge regarding the strategy of opening a business 

KNW5 
I have new ideas to take advantage of things around me so 

that they add value 

KNW6 I can read new business opportunities around me 

KNW7 Good service will attract consumers 

 

Table 4. Calculation of Readiness Variables 

 

Descriptive Statistics  

   RED1  RED2  RED3  RED4  RED5  

Valid   585   585   585   585   585   

Missing   0   0   0   0   0   

Mean   7.703   7.361   7.650   7.658   7.711   

Std. 

Deviation  
 2.482   2.429   2.440   2.437   2.508   

Minimum   1.000   1.000   1.000   1.000   1.000   

Maximum   10.000   10.000   10.000   10.000   10.000   

 

With the Readiness Variable Missing value 0, Valid 585 with a readiness instrument as 

many as 5 Question instruments were asked of respondents on entrepreneurial readiness. The 

standard deviation is RED1:2.482; RED2:2.429; RED4:2,440; RED4:2.437; RED5:2.508 

 

Table 5. Knowledge Variable Assessment Instruments 

The assessment instrument of the Knowledge variable 

RED1 I will create my own work with the abilities I have 

RED2 
I will save for entrepreneurship capital after 

graduating cadets 

RED3 I dream of becoming a successful entrepreneur 

RED4 
I want to take part in motivational exercises as a 

provision for entrepreneurship 

RED5 
I'm interested in entrepreneurship because I don't have 

to go here and there looking for work 
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In this study, 5 instruments were used related to the assessment of the knowledge 

variable. The author can group various respondents based on 5 answers 

 

Data Retrieval 

Some of the steps taken in data collection were preparation Questionnaire instrument, 

entrepreneurial interest cadet, determine the sample, prepare the specified learning media, 

before learning to carry out the entrepreneurial interest questionnaire cadet, carry out a 

questionnaire on the entrepreneurial interest of cadet. The research data is in the form of a 

collection of questionnaires interest in entrepreneurship cadet. The analysis step carried out was 

the normality test by using the Chi-Square Test to determine the normal population of each 

variable. Briefly, all the steps carried out in this study are shown in Figure 3. 

 

 
Figure 3. Research implementation design chart.  

 

Result and Discussion 

The random forest method is included in the development method of the CART method, 

with the application of bootstrap aggregating (bagging) and random feature selection methods 

(Breiman 2001). In a random forest, many trees grow so that a forest is formed, then an analysis 

is carried out on the collection of trees. In the data cluster consisting of n observations and p 

explanatory variables, random forest was carried out in the following way (Breiman 2001; 

Breiman & Cutler 2003): 

1. Perform random sampling of size n with recovery on clusters of data. This 

stage is the bootstrap stage. 
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2. Using the bootstrap example, the tree is constructed until it reaches its 

maximum size (without pruning). At each node, the disaggregation is done by selecting m 

explanatory variables at random, where m << p. The best disaggregator is selected from the m 

explanatory variables. This stage is the random feature selection stage 

3. Repeat steps 1 and 2 k times, 

 

This results in a forest consisting of k trees. The response of an observation is predicted 

by aggregating the predicted results of k trees. In the problem of classification is done based on 

the majority vote (most votes). The random forest classification error is estimated through the 

OOB error obtained by (Breiman 2001; Breiman & Cutler 2003; Liaw & Wiener 2002): 

1) Predict each OOB data in the appropriate tree. OOB (out of bag) data is data 

that is not included in the bootstrap example. 

2) On average, each of the original data cluster observations will be OOB data 

for about 36% of the trees. Therefore, in step 1, each of the original data cluster observations is 

predicted to be about one-third times the number of trees. If a is an observation from the original 

data cluster, then the random forest's prediction result for a is the combined result of the 

prediction each time a becomes OOB data. 

3) OOB error is calculated from the proportion of misclassification of random 

forest prediction results from all observations of the original data cluster 

 

Table 6. Calculation of Random Forest Classification 

 

Random Forest Classification  

T

rees  

Pred

ictors per 

split  

n(T

rain)  

n(Vali

dation)  

n(

Test)  

Vali

dation 

Accuracy  

T

est 

Accurac

y  

O

OB 

Accurac

y  

5

6  
 3   37

4  
 94   11

7  
 0.67

0  
 0

.658  
 0

.841  
 

Note.  The model is optimized with respect to the out-of-bag accuracy .  

 

By validating the data between the variables of knowledge and entrepreneurship 

readiness, the cadets obtained a random forest classification of 56 trees with a predictor of 3, 

with n(Train) 374, n(Validation) 94 and n(Test) 117 the Validation accuracy data sheet value 

was 0.670. so the Test Accuracy is 0.658 the OOB Accuracy value is 0.841 

 

Table 7. Performance Measurement Matrix 

 

Confusion Matrix  
 Predicted  

      Female  Male  

Observed   Female   0.07   0.26   

  Male   0.08   0.59   

 

This performance measurement requires performance measurement to find out machine 

learning classification problems where the output is female prediction with observed female 

0.07 male 0.26 while male prediction with observed female 0.08 male 0.59 
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Table 8. Measurement 

Class Proportions  

   Data Set  Training Set  Validation Set  Test Set  

Female   0.338   0.345   0.319   0.333   

Male   0.662   0.655   0.681   0.667   

 

In this measurement, it can be seen that the test data for women are 0.338 and for men 

0.662, resulting in a training set of 0.345 for women and 0.655 for men, until it is known that 

the test set produces 0.333 for women and 0.667 for men. 

 

Table 9. Measurement Results 

Evaluation Metrics  

   Precision  Recall  
F1 

Score  
Support  AUC  

Female   0.471   0.205   0.286   39   0.560   

Male   0.690   0.885   0.775   78   0.562   

Average 

/ Total  
 0.617   0.658   0.612   117   0.561   

Note.  Area Under Curve (AUC) is calculated for every class against all other classes.  

 

In table 8, it can be seen that the measurement results between women and men produce 

an average precision of 0.617, Recall 0.658, F1 Score 0.612, support value 117 and AUC 0.561. 

 

Table 10. Important Research Variables 

 

Variable Importance  
 Mean decrease in accuracy  Total increase in node purity  

RED5   -0.049   0.086   

RED3   -0.044   0.070   

RED2   -0.053   0.058   

KNW5   -0.017   0.058   

RED4   -0.023   0.050   

KNW2   -0.033   0.049   

RED1   -0.023   0.044   

KNW7   -0.023   0.043   

KNW4   -0.010   0.028   

KNW6   -0.002   0.016   

KNW1   0.006   0.015   

KNW3   0.014   -0.008   

The following table presents the importance of the variables of knowledge and 

entrepreneurial readiness of cadets. Seen in the table, the value of the total increase in 
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node purity is mostly positive, where the results of these variables also determine how 

the final results are sought by the author. 

 

Out-of-bag Classification Accuracy Plot 

 
 

Figure 4. Plot Accuracy 

 

The following is an image of an out-of-bag (OOB) plot depicting the error for the random 

classification of forests to Crohn's disease and the control group. OOB data are used to estimate 

the accuracy of classification predictions. Where in the classification will produce high 

validation 

 

ROC Curves Plot 

 
 

Figure 5. ROC curves plot for changes in k. 

Breiman (2001) states that the level of misclassification of random forests will converge 

to a certain value when the size of the random forest gets larger. The simulation results (Figure 

3) are in accordance with this, which is shown by when k gets bigger, the magnitude of the 
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decrease in the average level of misclassification becomes less visible. It is also mentioned in 

the picture that the random forest classification analyzes between women and men 

(a)  

(b) Andrews Curves Plot 

 
Figure 6. Plot Andrews 

 

Here is a plot of the Andrews curve to visualize the structure of the independent variables. 

Which will visualize the structure of the female and male variables. 

 

Mean Decrease in Accuracy 

 
 

Figure 7. Plot Andrews Mean Decrease in Accuracy 
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The following is a picture of the decrease in accuracy of each variable of knowledge and 

readiness, it can also be seen that RED2 is inversely proportional to KNW3. Where in the 

accuracy it is clear that 10 variables are negative and 2 are positive 

 

Total Increase in Node Purity 

 
 

Figure 8. Total Increase in Node Purity 

 

The following is a picture of the increased accuracy of each knowledge and readiness 

variable. There are 11 variables with positive values and 1 variable with negative values. In the 

table it is stated that RED5 is inversely proportional to KNW3, so it can be concluded that 

students are willing to be active in implementing learning and entrepreneurship practicum held 

by the campus. 

 

Conclusion 

In the study entitled "analysis of the influence of knowledge on cadets' entrepreneurial 

readiness, the random forest method was used where this method can provide high and stable 

prediction accuracy, with a misclassification rate ranging between 33% and 35.5% with an 

average value of 34.5%. By validating the data between the variables of knowledge and 

entrepreneurship readiness, the cadets obtained a random forest classification of 56 trees with a 

predictor of 3, with n(Train) 374, n(Validation) 94 and n(Test) 117 the Validation accuracy data 

sheet value was 0.670. so the Test Accuracy is 0.658 the OOB Accuracy value is 0.841 

 

Suggestion 

Based on research data, then suggested for future researchers to develop research on the 

approach contextual through different methods or comparing several methods. 
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