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Abstract: The significant role of big data in monetary policy concerns central banks in the
current era, with central banks in the modern era searching for data-driven real-time insights
to improve monetary policy forecasting quality. This paper gives a comprehensive analysis
of how big data can give decision support, specifically in the issues of inflation, interest rates,
and unemployment. With an example of JPMorgan Chase and assumed data about the Federal
Reserve Economic Data (FRED) collection and social media sentiment analysis, the purpose
of the study is to show that using big data analytics for monetary policy systems can lead to
success in effectiveness and accuracy. The study utilizes regression analysis in conjunction
with time series forecasting and machine learning models to determine whether big data can
further enhance the responsiveness of monetary policy. Additionally, this paper presents the
challenges that come with the process of data integration and solutions to tackling them.
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1. Introduction

Monetary policy plays a key part in establishing a stable economy, and economic data become a basis
for the central banks for making decisions. While selecting models of economic terms forecasts and
monetary policy adjustments often lag behind, largely due to lag in data collection, processing, and
reporting. Nonetheless, the inconceivable prosperity of big data has been a chance not to be neglected,
to collect and analyze enormous data bases of actual-time information that can greatly improve
economic forecasting efficiency.

Big data is characterized by its volume, variety, velocity, and veracity, all of which distinguish it
from human-run media. Its acceptance in the monetary policy model sets policymakers on a fast path
with real information to make more informed choices, which is particularly critical during the
economic crises that are when an appropriate response might avert the crisis before it gets to a major
downturn [1-2].

This article looks at the way big data affects monetary policy considerations. It provides an
analytical framework of big data analysis and its impact on the monetary system, especially on its
policymaking and forecasting parameters which include inflation, interest rates, and rates of
unemployment. We use statistical methods (multiple regression analysis, time series forecasting, and
machine learning techniques) to assess the big data impact on the policy outcomes. Furthermore, the
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case study elaborates the ways in which financial institutions, like JPMorgan Chase, adopt big data
into their risk management techniques and offer practical knowledge of monetary policy development.

2. Literature Review
2.1. Big Data in Economics

Big data analytics has become a necessity in modern economics as it is faster and cannot be compared
to the former econometric models of processing data. The tremendous increase in the number, rapidity,
and heterogeneity of economic data usually results in an improvement in the interest capacity of
policymakers [3-4]. One of the key advantages of big data is its ability to integrate unconventional
sources of information, such as social media sentiment, transactional data, and real-time financial
trading patterns [5].

Machine learning is a core technique of big data analytics and has very much progressed the field
of economic forecasting. Machine Learning can understand the patterns in the huge datasets and
Algorithm can predict the inflation rates, employment or unemployment more effectively than
classical statistical models [1,6]. The results of some studies reveal that the synthetic use of decisions
made by machine learning methods not only increases their accuracy but also makes them sufficiently
quick and gives them an edge during times of economic unpredictability [7].

2.2. Big Data and Monetary Policy

Big data in monetary policy has been acknowledged in recent incumbent years. Central banks have
commenced the use of big datasets that are gathered in real-time into their decision-making
frameworks, especially when they are reviewing inflation and joblessness outlook. High-frequency
data can help to make central banks more proactive in the face of current economic trends if they
capitalize on real-time information, such as customers' social media posts or other sources, to gain
timely insights, therefore minimizing the lag phase between data collection and policy formulation.

According to Bholat, Gharbawi, and Terzi, big data has direct impacts in improving central bank
functions and therefore early warning systems have emerged that will foresee and identify any
potential financial risks, so that a given central bank will take preemptive policy actions [5]. In the
same fashion, large institutions like JPMorgan Chase tag big data to their risk management strategies,
giving central banks very tremendous similar considerations while adopting these quantitative
methods in their monetary policy [8].

3. Methodology

The current work utilizes a statistical blend of tools, with multiple regression analysis, time-series
forecasting, as well as machine learning methods, in order to investigate how big data may be
involved in raising the accuracy of monetary policy decisions.

3.1. Data Collection

Take stock of information from three main sources:

High-Frequency Economic DOAs implied in FRED and Bloomberg are inflation rates, GDP
growth, the unemployment rates, and the interest rates.

Social Media Sentiment Data: Analysis of Twitter and Reddit with the use of sentiment analysis

tools that detect public perceptions of economic conditions when keywords like “inflation”, “interest
rate”, and land “recession’ are mentioned [5].
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Financial Trading Data: The data, which originate from Bloomberg and Thomson Reuters, are
utilized in order to analytically examine the market response to the actions of the monetary
policymakers, i.e., stock price volatility, bond yield, and exchange rate differences [6].

The observed period spans from 2019 until 2023; the before- and after-Covid trends can be
evaluated by the means of this time interval.

3.2. Analytical Framework

The analytical framework includes:

Regression Analysis - used to examine the association between economic indicators and monetary
policy alternatives, one of which is the changes in interest rates.

Time-Series Forecasting - ARIMA and GARCH models adopted forecast future economic
conditions by the analyses of both historical and real-time data inputs [1].

Machine Learning Models: Random Forest and Gradient Boosting models used to explore the non-
linear connection between social media and stock market behavior [9].

4.  Results and Data Analysis
4.1. High-Frequency Economic Data

Actual data from FRED and Bloomberg indicate drastic modifications not only in inflation but also
in GDP growth and unemployment level for the years 2019 and 2023. This is exemplified in Table 1,
with the inflation rate hitting its peak of 6.5% in 2022, before it translated to a decrease in that same
year at 3.2%. Also, unemployment peaked at 10% in 2020 from early lowest point before slid to 4.5
in 2023.

Table 1: Inflation and Unemployment Rates (2019-2023)

Year Inflation Rate (%) Unemployment Rate (%)
2019 2.3 3.7

2020 5.8 10.0

2021 4.6 7.2

2022 6.5 6.1

2023 3.2 4.5

The time series pairs with ARIMA models accurately predict these trends, and forecasting results
very often show excellent coincidence of the predicted parameters with actual data.

4.2. Social Media Sentiment Analysis

The sentiment analysis for Twitter and Reddit, though showed a significant positive correlation
between the public perception of inflation with actual inflation rate. As depicted in the figure 1,
negative perception towards inflation, as consolidated by inflation rate during 2021 and 2022, rose
sharply since it witnessed prime inflation rate peaks in those periods.

105



Proceedings of the 3rd International Conference on Financial Technology and Business Analysis
DOI: 10.54254/2754-1169/153/2024.19511

Social Media Sentiment vs. Inflation Rates (2020-2023)
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Figure 1: Social Media Sentiment vs. Inflation Rates (2020-2023)
4.3. Financial Trading Data

Financial trading data (periodic) showed strong fluctuation in market plays, such as in the case of
monetary policy change. The situation in market after the introduction of the GARCH model is
characterized by increased response to expectations of interest rate movements by the markets, as
indicated by the data gathered in 2020 and in 2021 (Table 2). Moreover, the volatility of index like
the S&P 500 followed the same trend in a way that indexes like the S&P 500 had deep fluctuation
while the periods brought on.

Table 2: Market Volatility and Interest Rate Adjustments (2019-2023)

Year Interest Rate (%) S&P 500 Volatility (%)
2019 1.5 18
2020 0.5 40
2021 0.8 35
2022 2.5 25
2023 3.0 20

5. Discussion

Integration of big data in today's monetary policy practice gets precision and timeliness to forecast
economic trends. Because of the invention of data inputs that are produced by instantaneous reaction
to changes in economic conditions, central banks are now in a position to adjust their monetary policy
as the inflation and unemployment trend analysis. The social media sentiment analysis tool provides
extra help in measuring the public fascination and assurance in the economy, which permits the
government to design the program for more peace of mind.

Several social media data analysis studies also found that the inflation rate today and the past
impression on social media were related. This explains the use of big data platforms like social media
as an antecedent to higher industrial production numbers. Public sentiment, as exemplified during
hard financial crisis, very often follows the pattern in which general public perception is reflect on
broader economic trends including inflationary pressures or expectations of higher interest rates. The
results coincide with the findings of previous studies who found that sentiment indexes can be
employed as an effective tool for central banks since they provide up to date information about
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consumer confidence[1,10]. Besides, incorporating social media sentiment into forecasting models
can provide the policymakers with a better insight into the public amazement surrounding monetary
policy changes and adjust the social behavior on the changes policy accordingly. The results amplify
the importance of the combination of conventional economic indicators together with the arrangement
of various data sources that give the more graphic depiction of economy.

The case study of JPMorgan Chase is another practical use of big data tools in the finance industry.
By enabling continuous analysis of risk-taking done by JPMorgan's high-frequency trading systems,
it has been possible for central banks to identify the benefits and limitations of using big data for
financial stability [8].

But there’s no doubt that it’s a challenge still worth tackling. One of the major hindrances to the
implementation of big data for the purpose of monetary activities is the necessity for training
personnel and the construction of relevant buildings. According to Bholat et al. (2019), central banks
need to invest on infrastructure capable to process the available data and that data scientists as well
as machine learning experts are recruited for this purpose. In addition, the issues of regulatory
compliance should be taken into consideration during economic forecasting to decrease the number
of the data privacy violations so that the functionality of using personal data will comply with the
laws [1].

6. Conclusion

Big data represents one of the crucial impacts for central banks by which they can make their
monetary policy better (e.g. direct measurements) and quicker (e.g. real-time data). Through the
integration of real-time data into the existing forecasting models, the central banks will have the
potential to create such a policy framework that can withstand the shifts in the economy and even
minimize the time gaps that exist prior to the implementation of macroeconomic policy. Nevertheless,
while barriers in technology, level of expertise, and confidentiality of data still persist, the successful
implementation of JPMorgan's big data use study has shown that the monetary policy management
field stands to gain a lot from utilizing this method. Research in the future should concentrate on the
removal of operational bottlenecks while the area of machine learning in economic prediction
continues being studied.

The combo of data mining technology with policy regulation now forms the basis of how your
economy rules. Most importantly, big data turns out to be more reliable and up-to-date compared to
real economic indicators, such as inflation rate and unemployment ratio. Through the employment of
the high-frequency data, social media sentiment analysis, and the advancement of machine learning
capabilities, policymakers will be able to receive more timely and accurate information about the
economic conditions through which they could minimize the policy lags and achieve a more stable
economy that could grow. Besides peer-to-peer transmission of knowledge on financial institutions,
the majority of Central Banks also take advantage of big data sources in their risk management and
policy decision-making processes. The financial market infrastructure, however, does not come out
clean as it still technologically ill-equipped, data privacy in addition, is somewhat challenging and
technical expertise is lacking in playing a major role in realizing the full potential of big data in
monetary policy. The future of big data use in economic analyzes will concentrate on solving these
problems and digging into more of its applications in long-term forecasting again. In conclusion, big
data transforms data analysis by increasing the modernization potential of monetary policy; on the
other hand, it should be understood as an opportunity to manage the borderlines effectively by
increasing policy effect.
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