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Abstract. This article explores the application of big data in cost control and 

budgeting in power financial management. Firstly, it elaborates on the role of big 

data technology in financial management of power enterprises, and points out the 

need to build a financial center database with multiple modules to mine and in-

tegrate data through cloud computing to improve management efficiency; Next, 

explain the process of constructing a financial decision-making model for en-

terprises, including data preprocessing, Bayesian network structure learning 

based on K2 algorithm, parameter learning, and post correction mechanism; 

Finally, a comparative experiment was conducted using a certain power enter-

prise as a case study, and the results showed that the financial decision support 

model based on post modified Bayesian networks can more effectively reduce 

enterprise costs, improve profits, optimize asset liability ratios, and provide 

scientific support for financial cost control and budgeting in power enterprises 

compared to the other two methods. 

Keywords: big data; Financial management of electricity; Cost control; Budget; 

Bayesian network; Financial Decision Model 

1 Introduction 

ternal environment has intensified, with the highest increase in global thermal coal 

With the acceleration of global energy structure transformation, the deepening of 

electricity marketization reform, and the promotion of the "dual carbon" goal, power 

companies are facing multiple complex challenges[1]. On the one hand, the business 

chain covers the entire process of power generation, transmission, distribution, and 

sales, and the cost structure is highly complex. Only the power generation end needs 

to bear the costs of fuel procurement, equipment operation and maintenance, carbon 

emission trading, etc. The transmission and distribution end involves huge investment 

depreciation and cross regional dispatch costs in power grid construction. The sales 

end is also affected by fluctuations in peak and valley electricity consumption on the 

user side, real-time adjustments in spot electricity prices, and the difficulty of budget 

preparation has significantly increased; On the other hand, the uncertainty of the ex-
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prices exceeding 200% from 2020 to 2023, directly leading to a 15% -20% increase in 
unit power generation costs for thermal power enterprises. The construction of new 
energy projects requires a large amount of long-term investment, and the industry's 
average capital expenditure will increase by 12% year-on-year in 2023, but the asset 
return rate will drop to 3.2%. The pressure to balance cost control and capital effi-
ciency has sharply increased. At the same time, the traditional power financial man-
agement model has obvious shortcomings. Data processing is limited to manual
summarization after the fact, and cannot integrate dynamic information from the pro-
duction, supply chain, and user ends in real time, resulting in delayed cost deviation 
warning. Budget preparation often adopts the "base plus method", ignoring new vari-
ables such as new energy and carbon costs. In 2023, the budget overrun rate of some 
new energy projects in enterprises reached as high as 18%, and decision-making 
heavily relies on empirical judgment, making it difficult to cope with complex risks. 
Big data technology has demonstrated the value of change in multi industry financial 
management. For example, Wal Mart in the retail industry has reduced the cost of 
fresh food procurement by 12% and increased the inventory turnover by 20% by inte-
grating sales, supply chain and user behavior data and optimizing the procurement 
budget in real time; Toyota uses big data to build a dynamic cost model for manufac-
turing, enabling on-demand procurement of parts and reducing inventory costs by
15%; China Merchants Bank in the financial industry has used a big data risk warning 
model to control the non-performing loan ratio below 1% and improve credit approval 
efficiency by 50%. These cases fully demonstrate that big data can break the "infor-
mation island" and achieve full process management of "pre prediction, in-process 
control, and post optimization"[2]. In this context, introducing big data technology into 
power financial management, constructing a multi module data system and intelligent 
analysis model, has become an inevitable choice to break through traditional man-
agement bottlenecks, achieve precise cost control and scientific budget preparation, 
and is also a key support for power enterprises to reduce costs and increase efficiency 
in complex market environments and achieve sustainable development. 

2 Big Data Technology and Financial Management of Power 
Enterprises 

In the era of data, the development of the economy and society relies on "data" itself 
as a driving force[3]. Data is not only an important summary of the historical experi-
ence of financial work in power enterprises, but also plays an important enlightening 
role in future financial management work of power enterprises. Therefore, a sound 
big data center should be established, and the database should include multiple mod-
ule functions such as basic financial data, interactive data, planning data, and devel-
opment form data. The main purpose of establishing the database of the financial
center of power enterprises is to collect data online to the greatest extent, no longer 
rely on manual screening, and quickly complete the task of data integration[4]. There-
fore, with the help of cloud computing and other Internet tools, various types of data 
are also mined, marked, integrated, and compared, so as to achieve the overall collec-
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tion and analysis of data, which can predict the future financial management of power 
enterprises and provide an important basis for innovative financial management activ-
ities. In the practice of financial management in power enterprises, the predictability, 
interpretability, and processability of big data can be utilized to transform financial 
analysis problems into operational problems, to reasonably control and evaluate in-
formation data and other content, and to construct a comprehensive network system, 
which can enhance the efficiency of financial management[5]. 

3 Bayesian Network 

3.1 Core Advantages of Bayesian Networks 

Breaking the "information island" of power finance. The financial data of power 
enterprises has the characteristics of "multidimensional and cross scenario", covering 
basic financial data, production data, supply chain data, policy data, etc. Bayesian
networks can naturally integrate and correlate multi-source data by designing the
topology of nodes and edges - using different types of data as nodes in the network, 
and mining the dependency relationships between nodes through structural learning[6]. 

Timeliness of adapting power financial data. The financial data of power enter-
prises has real-time changing characteristics, and traditional static models are difficult 
to adapt to the timeliness requirements of data, often leading to decision-making lag. 

The Bayesian network constructed in the document introduces a "post correction 
mechanism" that can dynamically adjust the conditional probability distribution in the 
network based on the latest financial data. When new data is input, the model updates 
the posterior probabilities of each node through probability inference formulas and 
regenerates decision recommendations. This dynamic adaptation capability keeps the 
model synchronized with the actual operating conditions of the power enterprise,
solving the pain point of traditional models being difficult to adjust once constructed, 
and improving the real-time cost control and budget preparation. 

3.2 Comparative Advantages of Bayesian Networks over Traditional Methods 

Comparison of "Base Addition Method". Traditional power companies often use 
the "base plus method" for budget preparation, which adjusts the budget for the next 
year based on the previous year's cost/income and a fixed proportion. The core logic 
relies on historical experience and ignores new variables and external uncertainties. 

Comparison of "Single Financial Indicator Analysis". Traditional cost control
often focuses on a single financial indicator and ignores the correlation between indi-
cators, which can easily lead to "local optimization and overall imbalance". Bayesian 
networks present the dependency relationships of various financial indicators through 
topological structures, and can identify key nodes for cost control at the system level. 
For example, in the document case study, the model found through network structure 
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learning that "raw material procurement cost" not only directly affects "total cost", but 
also indirectly affects "operation and maintenance cost" through "fuel quality".
Therefore, the generated decision recommendation is not simply "reducing procure-
ment cost", but a combination strategy of "optimizing supplier selection+accurate
demand forecasting" - ultimately achieving a 12% reduction in procurement cost by 
2023, an 8% reduction in operation and maintenance cost, and a 15% reduction in 
total cost, while traditional single indicator control methods can only achieve an 8% 
reduction in procurement cost and a 5% increase in operation and maintenance cost, 
resulting in an overall cost reduction of less than 3%. 

4 Construction of Enterprise Financial Decision Model 

Before building an enterprise financial decision-making model, it is necessary to pre-
process the financial data of the enterprise, including data cleaning, normalization, 
and feature extraction. The steps of data preprocessing are as follows: Firstly, remove 
noise and outliers from the data to ensure its quality. Secondly, normalize the data to 
the [0,1] interval using the formula: 

Xnorm= X-Xmin
Xmax-Xmin

 (1) 

among which, Xnorm For the normalized data, X is the original da-
ta,XminandXmaxThey are the minimum and maximum values of the data, respectively. 
The purpose of normalization is to eliminate dimensional differences between differ-
ent financial indicators, enabling the model to better handle multidimensional data. 
On this basis, useful features are extracted from the raw data, including revenue
growth rate, cost profit margin, etc. The purpose of feature extraction is to reduce the 
dimensionality of data while preserving key information. 

Network structure learning is a key step in building Bayesian networks. Structural 
learning algorithms include K2 algorithm and hill climbing algorithm. According to 
the requirements for constructing the enterprise financial support decision model in 
the article, K2 algorithm is chosen to complete the network structure learning. The 
basic steps of K2 algorithm are as follows: 

(1)
(2)

Initialization. Initialize an empty set of parent nodes for each node. 
Rat : 

 
 ing. Calculate the rating of each node, and the rating function is

Score(Xi,Pa(Xi))=∑ ∑ Nijk
ri
k=1

qi
j=1 ⋅ log

Nijk

Nij
   (2) 

among which,qiFor nodesXiThe number of combinations of parent nodes,riFor 
nodesXiThe number of states,NijkFor nodesXiThe number of samples in state k and 
the parent node in state j,NijFor nodesXiThe number of samples of the parent node in 
state j. 

(3) Select the highest rated set of parent nodes and construct the structure of a
Bayesian network. Parameter learning is the process of learning the conditional prob-
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ability distribution of each node in a network using maximum likelihood estimation or 
Bayesian estimation methods. The formula for maximum likelihood estimation is: 

P(Xi=k∣Pa(Xi)=j)=
Nijk

Nij
 (3) 

The purpose of parameter learning is to estimate the conditional probability distri-
bution of each node through historical data, thereby providing a foundation for sub-
sequent probability inference. On the basis of parameter learning, the above post cor-
rection mechanism is introduced to dynamically adjust the probability distribution in 
the network. Through the post correction mechanism, the model can dynamically
adjust the prediction results based on the latest financial data, thereby improving the 
real-time and accuracy of the model. 

Generate financial decision recommendations based on the updated Bayesian net-
work. Using Bayesian networks for probabilistic inference, calculate the posterior
probabilities of various financial indicators. Calculate the probability distribution of 
profit given revenue and cost. The formula for probabilistic reasoning is: 

P(Xi∣E)= P(E∣Xi)⋅P(Xi)
P(E)  (4) 

among which,E is known financial data,P(Xi∣E)For nodesXiThe posterior proba-
bility. Generate financial decision recommendations based on posterior probability. If 
the model predicts a high probability of cost increase, it can suggest that the enterprise 
take measures to reduce costs. The formula for decision generation is: 

D=argmaxXi
P(Xi∣E) (5) 

among which,D is the generated decision suggestion,argmaxXi
P(Xi∣E)To max-

imize the posterior probability of financial indicators. Evaluate the implementation
effectiveness of decision recommendations and further optimize the model based on 
the evaluation results. Evaluate the accuracy of the model and adjust its parameters by 
comparing actual financial data with model predictions. 

5 Comparative Experiment 

5.1 Case Background 

This case study focuses on a power company that is facing significant cost pressure in 
2023. The management hopes to optimize cost control strategies through a financial 
decision support system. The main business of this enterprise covers machinery man-
ufacturing, equipment production, and supply chain management. The financial data 
for 2022 shows that the company's revenue is 5 billion yuan, costs are 4 billion yuan, 
profits are 1 billion yuan, and the asset liability ratio is 60%. Due to intensified mar-
ket competition and rising raw material prices, the cost pressure on enterprises has 
significantly increased. Management urgently needs to optimize the cost structure and 
improve profit levels through scientific financial decision-making models. 
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In order to verify the effectiveness of the financial decision support model based 
on post modified Bayesian networks, two control groups were set up in the experi-
ment. Comparison Group A: Decision making Method Based on DRG Payment Re-
form. This method attempts to reduce the operating costs of enterprises by optimizing 
cost allocation and resource allocation. Comparison Group B: Decision making
Methods Based on AI Technology. This method utilizes machine learning algorithms 
to analyze financial data and generate recommendations for cost control and profit 
optimization. By comparing the application effects of three methods, the performance 
of the proposed decision model in enterprise financial optimization can be compre-
hensively evaluated. 

5.2 Model Application Process 

When using a decision model based on post modified Bayesian networks, the experi-
mental process is divided into the following two steps. 

Firstly, data input. Input the historical financial data of the enterprise into the mod-
el, covering the financial statements from 2018 to 2022, including key financial indi-
cators such as revenue, costs, profits, assets and liabilities. The specific data is shown 
in Table 1. 

Secondly, carry out network construction. Build a Bayesian network model based 
on input data. Firstly, the K2 algorithm is used to learn the network structure and
determine the dependency relationships between various financial indicators. Then, 
the maximum likelihood estimation method is used to learn the network parameters 
and obtain the conditional probability distribution of each node. Finally, a post cor-
rection mechanism is introduced to dynamically adjust the probability distribution in 
the network based on financial data for the first half of 2023. 

Table 1. Data Input Status 

year Revenue/100 million 
yuan 

Cost/100 million 
yuan 

Profit/100 million 
yuan 

Asset liability 
ratio/% 

2018 45 38 7 65 
2019 47 39 8 63 
2020 48 40 8 62 
2021 49 41 8 61 
2022 50 40 10 60 

The cost control strategy suggestions for model generation mainly include the fol-
lowing three aspects: (1) optimizing supply chain management and reducing raw ma-
terial procurement costs. (2) Reduce inventory costs by accurately predicting demand 
and reducing inventory backlog. (3) Adjust production plan, improve equipment uti-
lization, and reduce production 

Cost. The management team will implement cost control strategies based on model 
recommendations and evaluate their effectiveness by the end of 2023. Meanwhile, 
control group A and control group B applied decision-making methods based on DRG 
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payment reform and AI technology, respectively, to generate and implement their
respective cost control strategies. 

5.3 Comparative Analysis of Decision Effects 

By applying a financial decision support model based on post modified Bayesian
networks, the company successfully reduced costs and increased profits by 15%
year-on-year in 2023. The changes in financial indicators under the application of
three decision-making methods are shown in Figure 1. 

 
Fig. 1. Changes in financial indicators under the application of three decision-making methods 

In Figure 1, the experimental group presents the results obtained after applying the 
decision model proposed in the article. The comparison group A shows the results 
after applying the DRG payment based decision-making method reform, while the 
comparison group B shows the results after applying the AI technology-based deci-
sion-making method. From the experimental results obtained in Figure 1, it can be 
seen that the experimental group's revenue can reach 5.5 billion yuan, costs can be 
reduced to 3.5 billion yuan, and profits can reach 1.5 billion yuan in 2023, an increase 
of 50% compared to 2022. Through further analysis, it was found that after applying 
the experimental group decision model, the asset liability ratio of the enterprise de-
creased from 60% in 2022 to 55% in 2023, a decrease of 8.3%. 

This can prove that the application of financial decision support models based on 
post modified Bayesian networks can significantly improve the financial performance 
of enterprises, especially in cost control and profit growth. This model can better
adapt to changes in corporate financial data by dynamically adjusting the probability 
distribution, thereby generating more scientific and accurate decision recommenda-
tions. 



Profit year-on-year 
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5.4 Quantitative Effects of the Model In Reducing Costs and Increasing 
Profits 

A comparative experiment using a certain power company as a case study shows that 
after applying a financial decision support model based on post modified Bayesian 
networks, the company's financial indicators improved significantly in 2023 (see Ta-
ble 2): operating revenue increased from 5 billion yuan in 2022 to 5.5 billion yuan, a 
year-on-year increase of 10%; The cost has decreased from 4 billion yuan in 2022 to 
3.5 billion yuan, an absolute decrease of 500 million yuan, a year-on-year decrease of 
12.5%; Profit increased from 1 billion yuan in 2022 to 1.5 billion yuan, an absolute 
increase of 500 million yuan, with a year-on-year growth rate of 50%; The asset lia-
bility ratio has been optimized from 60% in 2022 to 55%, a decrease of 5 percentage 
points or 8.3%. In contrast, the control group A using DRG based payment reform 
decision-making method and the control group B using AI based decision-making 
method showed significantly lower cost reduction, profit increase, and asset liability 
ratio optimization compared to the experimental group, fully demonstrating the effec-
tiveness of the model in cost control and profit improvement. 

Table 2. Quantitative effects of the model in reducing costs and increasing profits 

indicator 2022 (base 
year) 

2023 Experimental 
Group (Bayesian Net-

work Model) 

2023 Control Group A 
(DRG payment reform)

2023 Control Group 
B (AI Technology)  

Operating revenue
(in billions of 

yuan) 
50 

 
55 52 53.5 

Cost (in billions of
yuan) 40  35 38.2 37.5 

Profit (in billions 
of yuan) 10 15 12 13 

Asset liability ratio
(%) 60  55 58.5 58 

Cost year-on-year 
decrease (%) - 12.5 4.5 6.25 

growth rate (%) 
Year on year de-

- 50 20 30 

crease in asset 
liability ratio (%) 

- 8.3 2.5  

6 Conclusion 

This article focuses on the application of big data in cost control and budgeting in 
power financial management. Firstly, it is necessary to establish a financial center 
database with multiple modules, and combine cloud computing to achieve efficient 
data collection and analysis to improve management efficiency; Continuing with a 
detailed introduction to the construction of enterprise financial decision-making mod-
els, from data preprocessing to Bayesian network construction based on K2 algorithm, 
followed by the introduction of a post correction mechanism to optimize the model; 
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Finally, a comparative experiment using a certain power enterprise as a case study 
showed that the decision model based on post modified Bayesian networks has sig-
nificant effects in reducing costs, improving profits, and optimizing asset liability 
ratios, providing practical solutions for financial cost control and budgeting in power 
enterprises.When implementing this big data solution within the existing infrastruc-
ture, there may be challenges such as insufficient compatibility between traditional 
financial data systems and big data platforms, and inadequate adaptability of data
modeling and analysis capabilities of grassroots financial personnel. Further optimi-
zation and solutions are needed in practice. 
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