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Abstract. There are still many inefficient manual processing tasks in the finan-

cial field, so it is crucial to adopt financial robots based on RPA technology. In 

order to automatically obtain the financial fields of web pages and intelligent 

classified financial data, the financial data automatic capture robot and the finan-

cial classification robot with TF-IDF algorithm are designed, and the automatic 

processing platform with these two robots as the core is built. The experimental 

results show that the autocrawler robot can accurately generate XML files with 

an accuracy of more than 90%. The TF-IDF algorithm also performed well in 

classification accuracy, recall and F1 values, at 71%, 85% and 92%, respectively. 

These two kinds of financial machines can effectively realize business automa-

tion processing and improve the work efficiency of financial personnel. 

Keywords: RPA technology; financial robot; classification accuracy; business 

automation. 

1 INTRODUCTION 

The development of technologies such as big data and artificial intelligence are chang-

ing the way many industries work, with machines gradually replacing humans. Because 

of its tedious and repetitive nature, financial work often brings pressure to practitioners 

and leads to work mistakes [1]. In order to relieve stress and improve efficiency, it is 

very important to establish a financial automation processing platform. Foreign schol-

ars use RPA technology and artificial intelligence technology to optimize the financial 

process, reduce the pressure on enterprises, and improve the computing efficiency [2]. 

Domestic scholars have also developed financial robots such as automatic billing and 

financial accounting to realize the digital transformation of finance. Financial robots 

handle tasks according to the preset program, with high precision, which can reduce the 

cost of the enterprise and optimize the personnel structure [3]. RPA technology as a 

new theory in the field of automation, this study aims to design a financial robot based 

on RPA technology, build a business automation platform, and increase the intelligent 

attributes of financial work [4]. 
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2 PLATFORM CONSTRUCTION 

2.1 Financial data processing model based on auto-crawler robot. 

Increasing financial data makes manual processing inefficient [5]. To solve this, the 
research uses a focused web crawler for automatic data collection. Figure 1 schemati-
cally shows the process flow of the web crawler. 

 

Fig. 1. Schematic diagram of the focused web-crawler process. 

Crawler technology involves storing URLs, acquiring and analyzing pages, deter-
mining subject content, and extracting text. The subject content unit evaluates webpage 
relevance to finance. We chose XML for crawler file format due to its readability and 
transferability. In operation, the seed URL enters the queue and is processed by an au-
tomatic crawler robot designed for correlation determination and multi-threaded crawl-
ing. Figure 2 shows the correlation judgment process. 

 

Fig. 2. Relevance judgment process. 

Figure 2 flowchart defines the correlation W and lower limit P between the web page 
and the financial field. At WP, web data is related to financial fields; W <P, no corre-
lation. P value setting affects the results of crawler, too large data is less, too small data 
is more, reduce efficiency. The production-consumer multithreaded crawler unit in-
cludes the roles of producer, consumer and both. The producer pushes the web URL to 
retrieve the list; the consumer analyzes the web content to determine any financial in-
formation, extracts the data set and saves it [6]. Finally, the overall structure diagram 
of the crawler robot is obtained, as shown in Figure 3. The crawler robot initializes the 
user data to the database, and extracts, classifies and merges the data on demand. Use 
the financial field to establish the XML file and resolve the URL list. Multi-threaded 
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mode extracts the web content URL, and join the list to be crawled. Finally, extract the 
web body data, calculate the correlation judgment, and store the results structured. 

 

Fig. 3. Overall structure diagram of the crawler robot. 

2.2 Modeling of a financial classification robot based on TF-IDF 

After using the automatic crawler to obtain the financial data information of the web 
page, the financial text classification robot is designed to solve the problems of difficult 
classification and filing and heavy workload. The TF-IDF algorithm is suitable to deal 
with such problems, which represents the total number of feature words appearing in 
the text by TF and is normalized by formula 1 to evaluate the importance of the text 
[7]. 

𝑇𝐹௜,௞ ൌ
௡೔,ೖ
௠೔

 (1) 

The IDF indicates the importance of individual feature words in the text. Its mathe-
matical expression is shown in formula 2. 

𝐼𝐷𝐹௜,௞ ൌ log
஽

௡ೖ
 (2) 

Formula 3 calculates the weight of feature words. 

𝑤௜,௞ ൌ 𝑇𝐹௜,௞ ൈ IDF୧,୩ (3) 

In order to enhance text feature word extraction and sentence structure feature judg-
ment, N-Gram model is used to deepen the similarity evaluation and feature extraction 
of financial text string. Assuming that the sentence S consists of L words w1, w2, ... , wL, 
then the probability of this sentence appearing in the text is shown in formula 4. 

𝑃ሺ𝑆ሻ ൌ 𝑃ሺ𝑤ଵ௅ሻ ൌ 𝑃ሺ𝑤ଵ, 𝑤ଶ,⋯ ,𝑤௅ሻ  (4) 

342             Y. Qi



The N-Gram model is a probabilistic language model, which treats words as random 
variables, and can be applied to the financial text robot classification function, as shown 
in Figure 4. The robot classifies based on the time condition, first extracts the financial 
text time, and then compares it with the preset time. Later than the condition is regarded 
as a new document, otherwise it needs to be filed. After completing the crawler and 
classification and archiving robot, the automation platform architecture, including net-
work application end and server side, which is divided into three layers: interaction 
layer, business layer and data layer [8]. The interaction layer displays the operation 
interface and responds to user operations; the service layer and the data layer serve the 
server side; the service layer processes service requests and feedback results, and the 
data layer is responsible for data storage and other functions. 

 

Fig. 4. Classified archiving process structure diagram. 

3 ANALYSIS OF THE DATA PROCESSING RESULTS 

The text correlation determination function has an important influence on the scope and 
amount of financial data captured by the crawler robot. The experiment crawled data 
from multiple websites and focused on 65 operational management samples, of which 
50 were operational data and 15 were management data, aiming to capture the financial 
samples of operation. With a correlation threshold step size of 0.2 and a value range of 
[0,1], Table 1 shows the grasping results based on correlation determination. 

Table 1. Grasping the results of the correlation determination of the financial text. 

Financial samples 
Correlation threshold 

Grab the results 
ABC A B C 

65 50 15 0 65 50 15 
65 50 15 0.2 59 50 9 
65 50 15 0.4 54 50 4 
65 50 15 0.6 52 50 2 
65 50 15 0.8 46 46 0 
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65 50 15 1 0 0 0 

According to Table 1, the change of correlation threshold affects the grasping results 
of financial samples. At the threshold of 0, the crawler grabbed freely and sampled the 
whole sample A with non-target C. The threshold increases, grasp less, and target B 
screens better. At thresholds of 0.2,0.4, and 0.6, B was 50 and C decreased to 9,4, and 
2. However, if the threshold is too high as 0.8, the grasping effect decreases, and B is 
46. Suitable thresholds can be accurately screened. Furthermore, the study tested the 
impact of XML files on crawler data transfer, divided into samples that meet and did 
meet XML file node data. Table 2 generates the results for the crawler file. The au-
tocrawler robot can generate XML files well, and the accuracy rate is higher than 90% 
no matter why the number of XML value is set in advance. With the XML file format 
25, the highest file generation accuracy was obtained with a size of 96.0%. Therefore, 
the study-designed automatic crawler robot can perform the text generation task very 
well. 

Table 2. The crawler files generated the results table. 

Data setting 
Number of XML 

file generation 
Accuracy 
rate (%) Number of XML file formats 

Number of non-XML file 
formats 

20 10 19 95.0 
25 15 24 96.0 
30 20 28 93.3 
35 25 33 94.3 

4 CONCLUSION 

In order to solve the tedious problems of financial workers in obtaining financial data 
and classifying them, we studied two financial robots with RPA technology: financial 
data autocrawler and financial text classification robot. For the financial data au-
tocrawler robot, the grasping effect is the best when the correlation threshold is 0.6. 
The robot can generate XML text with more than 90% accuracy, showing powerful text 
generation capabilities. Financial classification robot in the N-Gragram value of 4 had 
the best classification effect with an accuracy of 68.5%. When the number of feature 
words is set to 50%, the robot also improves the classification efficiency while main-
taining a high classification accuracy, and the calculation time can only take 210 sec-
onds. In the algorithm comparison, the financial classification robot using TF-IDF per-
formed the best, with the classification accuracy as high as 71%, which was 5% higher 
than the K-means algorithm, showing its excellent financial text classification ability. 
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