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Abstract:  
First we emphasizes roles of machine learning - ML in various sectors of economy, from 

manufacturing, ICT firms to education, tourism and banking, etc. Application of Machine 

Learning Machine Learning is used a lot in practice today, not only in data science 

(programming) as people think. They can be applied in economics, services, health, science. But 

no matter what field it is applied in, the most common purpose of Machine Learning is still to 

find the meaning of data, thereby orienting development for businesses or organizations. For 

instance,in marketing and businesses, we have to process many huge data of clients and if we can 

classify users based on gender, age,…and other criteria , it will help to serve clients better. 

Authors apply concepts of  SVM as acronym for Support Vector Machine, in order to takes input 

data and perform Research and learn about gender prediction problem, present some gender 

prediction methods that have been studied before, then it builds a program to get content from 

users' posts on the social network Facebook. From that it contributes to client relationship 

management programs for our business development and satisfy better clients needs. 
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1.Introduction 

It is the time we can define meanings of Machine learning - ML and their application sto 

analyze huge data of clients accessing our websites and therefore we can improve our 

services better to meet their demand and serve better client satisfaction. 

The ML process can be involves several steps: 

First, preparing data set 

Second, choosing appropriate mathematical models to analyze data set (in this case, data 

of internet user gender) 

Third, use computer to process ML model 

Fourth, we can improve ML model. 

Our study will provide enough information for a model with MlL techniques to educate 

the audience about web history access and information of known gender and data that 

users paid attention to. 

Ono and Zavodny (2003) investigated if any differences between men and women in 

using internet and whether any gender gaps. They found out when online, women less 

frequent and less intent users of internet. 

Research issues: 

Issue: Why we use SVM methods for this study? What are benefits of identifying users 

gender on internet? What are research results? 

  

2 Literature review 

First, authors use SVM method because of benefits such as its algorithm can find these 

optimal parameters by itself.  

Next, Ono and Zavodny (2003) stated that there is little reason for sex inequalities in 

inter usage, but there is gender differences in internet usage frequency and intensity. 

 So We summarize previous studies as follows: 

Table 1 – Summary of previous studies 

Authors Year Contents, results 

Joachims 1999 In his work, comparing SVM with Naïve 

Bayesian, k-Nearest Neighbour, Rocchio, and 

C4.5 and by 2003 Joachims demonstrated that 

SVM works very well with the previously 

mentioned properties of SVM. data set. The 

results show that SVM gives the best 

classification accuracy when compared with 

other methods. 

Bao et al.   2004 performed the recognition of 20 natural 

gestures obtained from five body-mounted 

accelerometers. Features such as mean value, 

energy, entropy on frequency domain, 

correlation features calculated on a window 

of 512 samples size (corresponding to 6.7s) 

are passed 

through different classifiers such as: 
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Bayes, decision tree. 

Madell and Muncer 2004 found that most children used the Internet, 

were quite comfortable with it, and used it 

for a variety of applications. However, a 

considerable minority of respondents also 

considered themselves non-users of the 

Internet. There were also some gender 

differences found in the data which in 

general suggested something of a male bias 

towards Internet use. It was concluded that 

these are issues that need to be addressed for 

the purposes of equity and if the government 

is to achieve its goal of Internet access for all 

by 2005. 

Sun et al 2020 Male users tend to provide information help, 

while female users prefer to participate in the 

topic of making friends and advertising. (2) 

When communicating in the technology 

community, male and female users mostly 

express positive emotions, but female users 

express positive emotions more frequently. 

(3) Different emotional tendencies of male 

and female users under different topics have 

different effects on their activity in the 

community. The activity of female users is 

more susceptible to emotional orientation. 

Feitosa et al  2019 Disruptive technologies are triggers that 

transform the nature of work, leading to 

profound changes in organizational structure, 

labor relations, employee skills, customer 

relationship and communications. 

 

3. Methodology 

Special symbol features 

Social network users not only use words to express feelings, thoughts, and attitudes about 

something, they can also use special symbols and emoticons to do so. Each social 

network has a set of icons available to users to use in posts, which are important signs in 

informal communication. Emojis are important cues in informal communication. Studies 

show that women use 3.5 times more than men. This is consistent with findings in speech 

studies, where laughter in conversations is often female. Men and women also differ in 

the types of emoji used. While both men and women like smiles (:)), women can use 

emojis like hearts (<3) and men tend to smile (:D) and wink (;)). 

Ideas 

Given a training set, represented in vector space, where each document is a point, this 

method finds a decision hyperplane that can best divide the points on this space into two 

distinct classes. class + and class - respectively. The quality of this hyperplane is 

determined by the distance (called the boundary) of the nearest data point of each layer to 
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this plane. Then, the larger the boundary distance, the better the decision plane, and the 

more accurate the classification. 

2.2.2. Theoretical basis 

Given the sample set (x1, y1), (x2, y2),…, (xf, yf)} with xi ∈  Rn, belonging to two 

classes of labels: yi ∈  {-1,1} is the corresponding class label of the xi Rn. (-1 denotes 

class I, 1 denotes class II). 

We have, the hyperplane equation contains vectors in space: 

 𝑥𝑖⃗⃗  ⃗. �⃗⃗� + 𝑏 = 0 

𝑃𝑢𝑡𝑓(𝑋𝑖
⃗⃗  ⃗) = 𝑠𝑖𝑔𝑛(𝑥𝑖⃗⃗  ⃗. �⃗⃗� + 𝑏) = {

+1, 𝑥𝑖⃗⃗  ⃗. �⃗⃗� + 𝑏 > 0

−1, 𝑥𝑖⃗⃗  ⃗. �⃗⃗� + 𝑏 < 0
 

Thus, f(Xi) represents the classification of Xi into two classes as stated. We say yi = +1 if 

Xi is in class I and yi = -1 if Xi is in class II. Then, to get the hyperplane f we will have 

to solve the following problem: Find min w with W satisfying the following conditions: 

   𝑦𝑖(sin(𝑥𝑖⃗⃗  ⃗. �⃗⃗� + 𝑏)) ≥ 1 𝑣ớ𝑖 ∀ 𝑖 ∈  1, 𝑛⃗⃗ ⃗⃗ ⃗⃗   

The SVM problem can be solved by using the Lagrange operator technique to convert it 

into an equality form. An interesting feature of SVM is that the decision plane depends 

only on the Support Vectors, and it has a distance to the decision plane of . Even if the 

other points are deleted, the algorithm still gives the same results as the original. This is 

the highlight of the SVM method compared to other methods because all the data in the 

training set are used to optimize the results. 

2-class problem with SVM 

The problem is: Determine the classification function to classify future samples, that is, 

for a new data sample, it is necessary to determine whether it is class +1 or class -1. 

 We consider 3 cases, each case will have 1 optimization problem, solving that 

optimization problem will find the required hyperplane. 

To determine the classification function based on the SVM method, we will proceed to 

find two parallel hyperplanes such that the y distance between them is as large as 

possible to separate these two classes into two sides. The decomposition function 

corresponds to the hyperplane equation lying between the two found hyperplanes. 

Points that lie on two separate hyperplanes are called Support Vectors. These points will 

determine the data decomposition function. 

We will find the separation hyperplane where  

    

 Now we need to solve the optimization problem: 
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Case 2: 

The data set D is linearly divisible but has noise. In this case, most of the points are 

properly divided by the hyperplane. However, there are some noisy points, that is: Points 

with positive labels but on the negative side of the hyperplane, points with negative 

labels on the positive side of the hyperplane. 

 

 

Figure 1- The dataset is partitioned but has noise 

In this case, we use a soft variable such that: 

  

 

The optimization problem becomes: 

  

Where C is a predefined parameter, defines a constraint value, the larger C is, the higher 

the violation level for experimental errors (which is the error occurred at training, 

calculated as the quotient of the number of error elements and the total number of 

training elements) is higher. 
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Case 3: 

The data set D is not linearly divisible, we will map the data vectors x from the n-

dimensional space into an m-dimensional space (m>n), so that in the m-dimensional 

space, D is divisible can be divided linearly. 

 

 Figure 2 -  The data set is not linearly divisible 

Call it a nonlinear mapping from space to space . 

  

 The optimization problem becomes: 

 

  

Eg: 

To make it easier to understand, let's consider the following example that describes the 

geometry: In 2D space (n=2), the data set is given by the set of points on the plane. 
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Figure 3 -  Example of data set in 2D space 

Now we proceed to find the classifier hyperplane based on the SVM (1) method. We will 

find 2 parallel hyperplanes (dashed lines in the figure) so that the distance between them 

is the largest to be able to split this layer into 2 sides (We call it 2 split hyperplanes). 

Hyperplane (1) is located between the above 2 hyperplanes (bold line in the figure). 

The figure above shows a linear separable dataset. We now consider the case of a data set 

that is not linearly separable. Now we will deal with it by mapping the given data set into 

a new space with a larger number of dimensions than the old space (Called feature space) 

in which the data set can be linearly separable. . In the feature space we will continue to 

find 2 separable hyperplanes like the original case. 

Points lying on two separate hyperplanes are called support vectors. These points 

determine the data decomposition function. From here, we can see that the SVM method 

does not depend on the original data samples, but only on the suport vectors (determining 

the 2 split hyperplanes). Even if the other points are deleted, the algorithm still gives the 

same results. This is the highlight of the SVM method compared to other methods 

because the points in the data set are used to optimize the results. 

The main steps of the SVM method 

Data preprocessing: Perform data transformations suitable for computation, avoiding 

overly large numbers describing attributes. It is often recommended to normalize the data 

to convert back to [-1, 1] or [0, 1]. 

Select the kernel function: Select the appropriate kernel function corresponding to each 

specific problem to achieve high accuracy in the classification process. 

Perform cross-checking to determine the parameters for the application. This also 

determines the accuracy of the classification process. 
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(source: Le Trung Hieu, Master Thesis, 2017). 

 4.Main results 

4.1 Overall results 

Description of input data 

The file full_status_filter.csv contains a list of Status of many different users. 

Data preprocessing 

After I have the data, I will conduct preprocessing of the data with 2 steps: separating 

words into the dictionary filter. 

Word Separation 

The dataset list is Vietnamese Status so we need to separate the words before building the 

point word set with the n-gram model. 

Vietnamese has the feature that words can be single words or compound words, so spaces 

are no longer a sign of word separation (like English for example). Separating a sentence 

into the right set of words is of paramount importance especially to the prediction 

outcome. I build a word separator module using the vnTokenizer library. This library is 

written in JAVA with the correct word separation accuracy as stated by the author in the 

range of 96% to 98%. 

 

Figure 4-  Word separation process. 

Input: is a sentence or a text saved as a file. 

Output: is a sequence of separated word units. 

The following example illustrates the result of the word splitting phase: 

Source text: “In order to be able to perform automatic summarization and text 

classification with support vector machine learning, the text needs to be represented in an 

appropriate form”. 

Text after word extraction: “To be able to perform summarization as well as text 

classification with support vector machine learning, the text needs to be represented in an 

appropriate form”. 
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In the process of putting the data file running through vnTokenizer, there are some Status 

that cannot be separated from the word will be removed. The Status list after running will 

be saved to a csv file named vn_tokenizer_status.csv. 

 

 

Figure 5- File vn_tokenizer_status.csv chứa danh sách Status sau khi chạy qua 

vnTokenizer. 

Filter the dictionary 

With a data of many Status, the list of sets of points will be very large, in which there are 

many words that have no meaning in prediction, slowing down the processing. To reduce 

the dictionaries, I will remove words with fewer than 5 occurrences and single characters 

like “a”, “!”, “#”… and replace the digits with #digit. Table 3.9 lists the number of 

dictionary lists corresponding to the n-gram models. 

Table 3 - List of files in liblinear format. 
Số thứ tự Tên file Mô tả 

1 Unigram_count.libsvm Bộ từ điển unigram với trọng số xuất hiện của từ 

2 Unigram_tfidf.libsvm Bộ từ điển unigram với trọng số TF-IDF 

3 Unigram_binary.libsvm Bộ từ điển unigram với trọng số Binary 

4 Bigram_count.libsvm Bộ từ điển bigram với trọng số xuất hiện của từ 

5 Bigram_tfidf.libsvm Bộ từ điển bigram với trọng số TF-IDF 

6 Bigram_binary.libsvm Bộ từ điển bigram với trọng số Binary 

7 Trigram_count.libsvm Bộ từ điển trigram với trọng số xuất hiện của từ 

8 Trigram_tfidf.libsvm Bộ từ điển trigram với trọng số TF-IDF 

9 Trigram_binary.libsvm Bộ từ điển trigram với trọng số Binary 

Experimental results 

Run 9 files in turn on the computer with the following configuration: 

Operating System: Desktop Windows 10 

Processor: Intel Core i5 
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 16 GB 

Environment: Java 8. 

 

The accuracy results are as follows: 

Table 4- Accuracy results of data set by each Status. 
 Count Binary Tf-Idf Trung bình 

Unigram 69.41% 69.57% 70.05% 69.68% 

Bigram 66.96% 67.19% 69.78% 67.98% 

Trigram 67.65% 67.76% 70.00% 68.47% 

Trung bình 68.01% 68.17% 69.95% 68.71% 

The first vertical row is a list of dictionaries and the first horizontal row is a list of 

corresponding weights. Table 3.11 shows the highest accuracy of 70.05% with unigram 

dictionary and TF-IDF weights. The lowest accuracy result of 66.96% belongs to the 

bigram dictionary with the weight of word occurrences. The difference between the 

highest and lowest accuracy is 3.09%. The average accuracy of 9 files is 68.71%. 

 

Figure 6- The graph shows the results by weight. 

As shown in Figure 3.11, we can see that if we consider the weights, the TF-IDF gives 

the best results on average 69.95%, then the Binary weight is 68.17% and the number of 

occurrences is 68.01%. 
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Figure 7- The graph shows the results according to the dictionary set. 

On the contrary, if considering the dictionary, the unigram gives the best result on 

average 69.68%, then the trigram is 68.47% and finally the bigram dictionary is 67.98% 

as shown in Figure 3.12. 

The results in Table 3.11 show the accuracy of predicting the user's gender on each 

individual Status. The prediction on the entire Status of the user will give the following 

results: 

Table 5- Accuracy results of data set per user. 
 Count Binary Tf-Idf Trung bình 

Unigram 93.87% 90.89% 77.83% 87.53% 

Bigram 93.08% 91.32% 76.42% 86.94% 

Trigram 92.38% 91.85% 75.99% 86.74% 

Trung bình 93.11% 91.35% 76.75% 87.07% 

Table 5 shows the highest accuracy of 93.87% with unigram dictionaries and occurrence 

weights. The lowest accuracy result of 75.99% belongs to the trigram dictionary with TF-

IDF weights. The difference between the highest and lowest accuracy is 17.88%. The 

average accuracy of 9 files is 87.07%. 

According to data we see that if we consider the weight, the average difference is 4.87%, 

in which the weight of the occurrence of the word gives the best result on average 

93.11%, then the Binary weight is 91.35% and the lowest. is TF-IDF 76.75%. 

If looking at the dictionary, the difference is quite small, only 0.62%, in which unigram 

gives the best results on average is 87.53%, then bigram is 86.94% and finally bigram 

dictionary is 86.74% as shown in Figure 3.14 . 

From Table 3.x and Table 3.x shows. If predicting by each Status, the TF-IDF weights 

give the best results, but according to the user, the results are not the best, but the Binary 
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weights. This shows that the importance of a word in predicting each Status depends on 

the word in the whole data set rather than in that Status. As for the user, with a person 

having many Statuses, the importance of the word in the dataset is low because the word 

appears in almost every user, the prediction depends on the number of words used. of 

each user. 

To evaluate how the number of data sets affects the accuracy of the prediction, I will 

divide the original data set into small random sets with the number of Statuses of a set 

being 10000, 50000, 100000, 150000, respectively. Follow the same steps as the original 

data set, I obtained the results with 10-fold Cross validation method as follows: 

Table 6- Accuracy results of data set with 10,000 Status. 
 Count Binary Tf-Idf Average 

Unigram 61.57% 62.53% 64.10% 62.73% 

Bigram 61.66% 61.96% 64.15% 62.59% 

Trigram 62.00% 62.16% 64.45% 62.87% 

Average 61.74% 66.22% 64.23% 62.73% 

According to Table above the highest accuracy is 64.45% of trigram dictionaries with 

TF-IDF weights and the lowest is 61.57% of unigram dictionaries with weighted word 

occurrences, the difference of the two accuracy is 2.88%. The average accuracy of the 

whole dataset is 62.73%. 

5. Discussion and conclusion 

First on the meanings of ML application and recognizing internet user gender: 

Next, Ono and Zavodny (2003) stated that dimension of inequality in Internet using and 

access is gender. Demographic differences in the computers use and internet are critical 

as capacity of using technologies increased to economic success ( National Tele and 

Information Administration (NTIA), 1999). Dufour et al (2016) mentioned Boys spent 

significantly more time on the Internet than did girls. A greater proportion of the girls 

made intense use of social networks, whereas a greater proportion of the boys made 

intense use of massively multiplayer online role-playing games, online games, and adult 

sites. Tthe boys spent significantly more time on the Internet each week (19.65 hours, SD 

= 17.70) than did the girls (16.68 hours, SD = 15.13) (<0.0001). Comparing the intensity 

of the time spent on Internet activities, a greater proportion of the girls made intense use 

of social networks (P < 0.0001), whereas a greater proportion of the boys made intense 

use of MMORPGs (P < 0.0001), online games (P < 0.0001), and adult sites (P < 0.0001). 

Second, ML can be combiend with data mining. Data mining is the process of 

discovering valuable information or making predictions from data. This definition seems 

broad, but think about finding useful information from a very large table of data. Each 

record will be an object to be learned, and each column a feature. We can predict the 

value of a column of a new record based on learned records 

Third, in the study, authors tried to use SVM methods with math model in order to 

predict internet user gender with information based on the article content in general and 
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experiment with Facebook social network and the article content is in Vietnamese based 

on features. Hence authors have learned about input data preprocessing tools, about SVM 

method on two layers and many layers and have suitable programs to receive users' posts 

on the social network Facebook. 

 Limitation of research 

Further researches combined with marketing division need to be expanded for delivering 

effective marketing and customer service programs. And Use of a convenience sample 

limits the generalization of the results. 
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