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Abstract 

 

The present study presents longitudinal-descriptive non-experimental research to carry out an exhaustive 

analysis of inflation in Mexico using Business Intelligence techniques, exploratory and statistical data 

analysis implemented in a tool for Data Science such as Python. Using quarterly macroeconomic data 

from 1969 to the most recent year available, using tools such as Pandas, NumPy, Matplotlib, the study 

performs a descriptive, trend analysis and statistical modeling. This analysis highlights the growing 

importance of inflation expectations. Visualizations, using line charts, scatter plots, heatmaps, and bar 

charts, make it easy to interpret the results. The study concludes with economic policy recommendations 

based on strict fiscal discipline and adequate management of expectations to maintain inflationary 

stability in Mexico. 
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Resumen   

 

El presente estudio presenta una investigación de corte no experimental longitudinal-descriptiva para 

realizar un análisis exhaustivo de la inflación en México utilizando técnicas de Inteligencia de Negocio, 

análisis de datos exploratorios y estadísticos implementados en una herramienta para Ciencia de Datos 

como lo es Python. Utilizando datos macroeconómicos trimestrales desde el año 1969 hasta el más 

reciente disponible, empleando herramientas como Pandas, NumPy, Matplotlib, el estudio realiza un 

análisis descriptivo, de tendencias y modelado estadístico. Este análisis destaca la creciente importancia 

de las expectativas inflacionarias. Las visualizaciones, mediante gráficos de líneas, scatter plots, 

heatmaps y gráficos de barras, facilitan la interpretación de los resultados. El estudio concluye con 

recomendaciones de políticas económicas basadas en una estricta disciplina fiscal y una gestión adecuada 

de las expectativas para mantener la estabilidad inflacionaria en México. 
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Introduction 

 

Humankind has monitored the economy in some form since ancient times, although the methods and 

complexity have evolved considerably over time. Early civilisations such as Sumer, Egypt and the 

Roman Empire already kept records of economic activities. These records included inventories of goods, 

commercial transactions, and in some cases, the financial status of temples and palaces. For example, 

clay tablets from Sumer (about 3000 BC) show detailed records of trade transactions and agricultural 

production. 

 

 During the Middle Ages, feudal lords and city-states began to keep more systematic records of 

agricultural production, taxation and trade. Merchants and guilds also developed accounting systems to 

monitor their businesses. With the Renaissance and the expansion of international trade, more advanced 

methods of accounting and economic monitoring emerged. Luca Pacioli, in the 15th century, is known 

as the "father of accounting" for his work in systematising double-entry bookkeeping, which facilitated 

better control and monitoring of economic activities. 

 

The Industrial Revolution brought with it an increase in the complexity of the economy, which 

led to the development of new tools and methods for monitoring it. At this time, economic statistics 

began to be collected more systematically. Governments began to publish data on production, trade, 

population and other economic variables. By the 20th century, with the development of macroeconomics 

and econometrics, the monitoring of the economy became much more sophisticated. The creation of 

institutions such as the World Bank, the International Monetary Fund and national statistical offices 

facilitated the collection and analysis of economic data on a large scale. Economic indicators such as 

Gross Domestic Product (GDP), inflation and unemployment became essential tools for economic 

planning and policy. Today, the monitoring of the economy has become digitised and globalised. The 

availability of large volumes of data (big data) and the use of advanced technologies such as artificial 

intelligence allow for economic analysis in real time and with unprecedented accuracy. 

 

For the purposes of this paper, the use of Business Intelligence (BI) and tools such as Python is 

crucial for measuring a country's economy today, due to their ability to improve the accuracy, efficiency 

and depth of economic data analysis. These technologies make it possible to automate the collection and 

processing of large volumes of data, reducing the risk of human error and providing real-time analysis. 

They also facilitate the handling of big data and the integration of diverse sources of information, 

providing a holistic view of the economy. The visualisation capabilities of BI tools and Python libraries 

such as matplotlib and seaborn enable the creation of interactive and understandable visualisations, 

essential for communicating complex results to non-technical audiences. Interactive dashboards allow 

you to explore data dynamically, improving decision making. Python also offers advanced libraries for 

building econometric and machine learning models, useful for forecasting economic trends and 

performing scenario simulations, which are essential for planning and policymaking. 

 

Decision making based on reliable and up-to-date data is another significant advantage, Python's 

flexibility and adaptability allow customised solutions to be developed for specific problems, while BI 

tools ensure that analyses are relevant to different users or departments. This improves transparency and 

accountability, as decisions based on clear data can be better evaluated and justified. Ultimately, the 

integration of BI and Python in economic measurement modernises data analysis, providing deeper 

insights and facilitating more informed and effective decisions, which is vital in a dynamic economic 

environment. 

   

State of the art 

 

Recessions are commonplace in the global economy and have significant impacts on businesses, 

individuals, and countries. Understanding the patterns and causes of recessions is crucial for effective 

policy formulation and planning. In recent years, the field of data science has emerged as a powerful tool 

for analysing economic data and identifying recession patterns. Python, with its wide range of data 

analysis and machine learning libraries, has become a popular choice among data scientists for recession 

analysis. By using Python for recession analysis, we can gain valuable insights into the past, present and 

future of the global economy. We can identify trends and patterns in economic data, assess the impact of 

economic policies and events, and forecast future economic developments. 
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In the article by Thippanna et. al. (2023), a comprehensive overview of Python's capabilities in 

recession analysis is provided, highlighting its versatility, power and potential to improve understanding 

of the global economy. The authors assert that analysing recession patterns is critical to understanding 

the global economy and making informed decisions that can mitigate the negative impacts of recessions. 

Python, with its wide range of data analytics and machine learning libraries, has become a valuable tool 

for analysing economic data and identifying recession patterns. Python libraries such as Pandas, NumPy 

and Matplotlib provide a complete set of tools for data manipulation, numerical computing and data 

visualisation. These tools facilitate the collection, processing and analysis of economic data, enabling 

analysts to identify trends, patterns and warning signs that could, for example, indicate an impending 

recession. 

 

Mandal et. al. (2023), defines political and economic environments as dynamic, as well as 

constantly changing stock markets that generate large amounts of data on a daily basis. Acquiring up-to-

date data is crucial to improve predictive accuracy in studies of the stock price behaviour of the S&P500, 

Nasdaq, Dow Jones, New York Stock Exchange (NYSE), etc. However, preparing the dataset manually 

can be complicated and time-consuming. He argues that Python emerges as a valuable tool to 

comprehensively compile all constituent stocks within a given index. While certain online sources offer 

code snippets for limited dataset generation, a complete and unified script has not yet been developed 

and made publicly available. Therefore, in their research they present a complete and consolidated code 

resource that facilitates the extraction of up-to-date datasets for any particular time period and for any 

specific stock index and closes the gap. 

 

Meng et. al. (2021), mentions that, as an open source programming language, Python has been 

widely used in the field of data analysis and machine learning in recent years, especially in the financial 

field. It can solve almost all financial and economic measurement problems. Based on the daily closing 

price of CSI 300 index, his research selected the data from January 5, 2005 to December 31, 2020, took 

the quote and constraint of stock index futures as the dividing point, using pandas and arch modules in 

Python language, adopted the statistical method and GARCH model to study and analyse the impact of 

stock index futures on stock market volatility. 

 

M. O.'s (2022) research focused on analysing his country's economic data, considering factors 

such as GDP, foreign direct investment (FDI), value of imports and exports, through exploratory data 

analysis techniques using Python. Using statistical and visual tools, these parameters were compared and 

analysed. Python, being a high-level language, facilitated the statistical analysis. Scatter plots were used 

to compute and analyse the data, which were represented visually. The study included India's GDP 

growth from 1960 to 2020, and changes in FDI, trade balance, exports and imports in relation to GDP 

over the same period. In addition, the state contribution to GDP of the top five and bottom five states 

from 2012 to 2019, and the contributions of various important sectors from 2013 to 2017 were discussed. 

Line graphs, scatter plots and bar charts were used to interpret the data and results of the analysis. 

 

In terms of economic research, Mora (2021) conducted an exploratory empirical investigation on 

the slope of the Phillips Curve in the Bolivian economy, using quarterly data from the second quarter of 

1992 to the fourth quarter of 2019, and applying the Generalised Method of Moments (GMM) with 

recursive regressions. To do so, an output gap aligned with economic theory was estimated. The results 

show that the output gap has a positive and significant effect on inflation in the short run, confirming the 

validity of the Phillips Curve. Moreover, the relationship between inflation and the business cycle has 

strengthened in recent years. While inflationary inertia remains the main factor in price formation, the 

importance of expectations has increased over time. In contrast, the impact of the external sector has 

diminished over the last five years 

 

In the article by Toscanini et. al. (2020), the advantages and disadvantages of dollarisation in 

Ecuador's economy were analysed through a descriptive study of key macroeconomic indicators. The 

research had a non-experimental, longitudinal and descriptive design. To collect economic indicators for 

the period 2000 to 2019, official sources were identified, analysing growth rates, inflation, 

unemployment, indebtedness, trade balance and public budget. The results show that dollarisation 

stabilises prices, keeping inflation below 10%. However, Ecuador's economic growth cannot be 

attributed to dollarisation alone, as other factors play a role, especially dependence on oil, which requires 

recurrent adjustments. The research concludes that dollarisation requires policies compatible with strict 

fiscal discipline. 
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Finally, the paper by Calva and Marcelo (2024) examines the relationship between the 

macroeconomy and in-work poverty in the period 2005-2022. Three scenarios were evaluated: 1) income, 

inflation, interest rate and working poverty; and scenarios 2) and 3) considered labour income and 

inflation in relation to the income poverty and extreme poverty lines, respectively. An impulse-response 

function and cointegration relationship were estimated for each scenario. The results indicated that the 

interest rate has an impact on poverty: a monetary policy that prioritises low and stable inflation is 

associated with a lower poverty rate, as is higher income. In conclusion, inflation is detrimental to 

poverty. 

 

Method 

 

This study aims to analyse inflation in Mexico through exploratory and statistical data analysis 

techniques, using the Python programming language. It covers monthly data on the macroeconomic 

variable inflation from 1969 to the most recent available from the Bank of Mexico (Banxico). The 

methodology is based on the use of several Python libraries, such as Pandas, NumPy, Matplotlib, 

Seaborn, Statsmodels and SciPy, for data manipulation, statistical analysis and visualisation. 

 

The process begins with the exploration, transformation and loading of the data taken from the 

Business Intelligence ETL methodology (Exploration, Transformation and Load), with the generation of 

the DataFrame obtained from the aforementioned page, followed by a descriptive analysis including 

summary statistics and initial visualisations of inflation over time. Visualisations such as line plots, 

scatter plots, heatmaps and bar charts facilitate the interpretation of the results, as shown in Figure 1. 

 

Box 1 
 

 
Figure 1 
Methodology 

.  

Results 

 

The investigation begins by going to the Banco de México website, looking for the Inflation section 

(CP151) and entering the configuration shown in Figure 2, where the monthly inflation section is enabled, 

leaving the period as indicated and downloading the file in CVS format. 

 

Box 2 
 

 
Figure 2 
Information obtained from Banxico's website 

Source: Banxico (2024) 
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It is recommended to create a new folder to be used as a repository where the progress of the 

project will be saved, for this research the folder "coneica" was created where the original file from the 

previous step was saved, which is named "Consulta_20240523-141257170", it is renamed "inpc" to be 

used because it contains different types of data and timestamp, as shown in Figure 3. 

 

Box 3 
 

 
Figure 3 
Wok 

 

 Work folder and CSV file configuration Source: Own elaboration As Data Science tools 

Anaconda 2023.03 was chosen, which is a Python distribution that includes a collection of data and 

scientific software packages, among them Jupyter Notebook. Anaconda facilitates the installation and 

management of these packages and their dependencies in an integrated environment. Jupyter Notebook 

is an open source web application that enables the creation and sharing of documents containing live 

code, equations, visualisations and narrative text. It is a popular tool among data scientists, analysts and 

developers for its ability to combine executable code with visual results and explanations in a single 

interactive document. Jupyter Notebook is enabled and a new Python 3.0 notebook is created as shown 

in Figure 4. 

 

Box 4 
 

 
Figure 4 
Creating a Python 3.0 workbook in Jupyter Notebook  

 

 The Jupyter Notebook booklet to be worked with is renamed "INPC" as shown in Figure 5.  

 

Box 5 
 

 
Figure 5 
Rename Jupyter Notebook booklet 

Source: Anaconda (2024) 
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 A list is shared with the commands of the Python libraries that will be used, in case they are 

already installed they can be omitted - pip install numpy - pip install matplotlib - pip install pandas - pip 

install seaborn - pip install plotly  For Figure 6, line 1 lists the pandas and csv libraries, line 2 assigns a 

variable to the csv file and line 3 tries to open the file with a Windows-1252 encoding that will allow to 

display the DataFrame configuration.  

 

Box 6 
 

 
Figure 6 
Opening of inpc.csv file with windows-1252 encoding 

 

 Figure 7 shows the results of line 3 of the Jupyter Notebook, it can be seen that it contains different 

information, if we count the opening and closing of the brackets ( [ ] ) we can clearly identify that from 

row 19 onwards we have the information we are interested in, a column for the 'Date' and another for the 

value that inflation reflected at that moment with the column 'SP30577'. 

 

Box 7 
 

 
Figure 7 
CSV file opening information 

 

 As we are not sure of the type of data that predominates in the CSV file, we installed the chardet 

library with the command "pip install chardet" and with this we cleaned the detected records to only 

consider the columns "date" and "SP30577", one for the date range and the other for the inflation values, 

obtaining a new file called "inpc_ok.csv", discarding 18 rows, as shown in Figure 8. 

 

Box 8 
 

 
Figure 8 
Cleaning the DataFrame 
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 The information of the new DataFrame is loaded and it is detected that there are records with N/E 

values, for which the information must be cleaned again, as shown in Figure 9. 

 

Box 9 
 

 
Figure 9 
DataFrame with data N/E) 

 

 

 Figure 10 shows how to enter the commands to generate the "drop" effect for records with "N/E" 

values. When the results are displayed, it is clear that the process was successful, so a clean DataFrame 

is generated with which the Business Intelligence process will begin by obtaining descriptive 

information. 

 

Box 10 
 

 
Figure 10 
Cleaning the DataFrame  

 

 Figure 11 introduces the commands to generate the descriptive information. 
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Box 11 
 

 
Figure 11 
Commands to generate descriptive information  

 

 Figure 12 shows the configuration needed to generate a trendline Scatterplot, for which the 

NumPy library is required. 

 

Box 12 
 

 
Figure 12 
Generating a Scatter Graph with Trend Line Source: Anaconda 

(2024) Figure 13 shows the result of the above command 
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Box 13 
 

 
Figure 13 
Graph with scatter line  

 

 In order to know in more detail the behaviour of the CPI, we consulted the Political Database of 

the Americas (2005) in its section on the presidents that Mexico has had, the Wikipedia page (2024) and 

CNN (2024), with which a new column chart was generated, adding each value that the CPI has had 

during the time considering the time of government of each President of Mexico, the process is detailed 

in Figure 14 and its result in Figure 15. 

 

Box 14 
 

 
Figure 14 
CPI behaviour by Mexican President using BI and Data Science tools 

Source: Anaconda (2024), Political Database of the Americas (2005), Wikipedia (2024) y CNN (2024) 
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Box 15 
 

 
Figure 15 
CPI performance by Mexican President 
Source: Anaconda (2024), Political Database of the Americas (2005), Wikipedia (2024) y CNN (2024) 

 

Discussion 

 

Regarding the economic context, the great accumulated inflation mentioned by Yamacán (1983) and 

confirmed by Mántey de Anguiano (2009) during the government of Miguel de la Madrid Hurtado 

(MMH) stands out with 384.54 points. 54 points, in second place, the government of Jose López Portillo 

(JLP) with 167.28 points and in third place the government of Ernesto Zedillo Ponce de León (EZPL) 

with 119.51 points, in fourth place the government of Carlos Salina de Gortari (CSG) with an 

accumulated 89. 13 points in which Vargas (1993) states that during the first half of the eighties, annual 

inflation grew permanently until it reached record figures of 106% and 159% in 1986 and 1987; by 1988, 

in spite of salary readjustments, the purchasing power of Mexican families would have fallen by an 

average of 15%; this six-year term was characterized by an economy in a situation of prolonged 

recession, three-digit inflation, acute foreign debt problems and great economic uncertainty, a legacy, 

without a doubt, of its predecessors. 

 

 The PAN governments represented, for the first time in many years, the opportunity for real 

change in Mexico for the benefit of its citizens, but they failed to meet the promised expectations in 

economic policies and in other areas of the country's social and political life. In economic terms, they 

continued with the socioeconomic model of minimal State and free markets established by the previous 

PRI governments, achieving macroeconomic stability, but with disappointing economic growth. This is 

the weakest point of the current socioeconomic model, characterized by stability accompanied by 

stagnation. Likewise, the PAN governments failed to create tools to strengthen public finances, which, 

on the contrary, deteriorated even further. 

 

 In addition, they failed to carry out a real democratization of the country and allowed the 

continuity and deepening of corruption, insecurity and ungovernability, which also affected 

socioeconomic growth, giving continuity to neoliberal policies of previous regimes, causing higher 

unemployment and social inequality. Inflation for Fox Quezada was 26.64 and for Calderón Hinojosa 

25.54 points. (Gómez, 2016; Vazquez et. al, 2008) 

 

 The return of the PRI to the presidency of Mexico through Enrique Peña Nieto meant the 

continuation of what it meant to extend the model implemented since the eighties, and which had 

continued unperturbed during the following four six-year terms. This, despite the fact that during the last 

thirty years the performance of the Mexican economy, as well as its socioeconomic effects, have been 

very disappointing, he continued with what he called the structural economic reforms. He delivered a 

CPI with a total of 24.17 points. (Bizberg, 2020; Gamboa, 2022) 
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 Finally, the government of Andrés Manuel López Obrador (AMLO) stands out for being the one 

that had to address situations such as the COVID-19 pandemic in 2019, and in 2020 when the price of 

crude oil reached less than US$ 0 per barrel, the lowest price since oil futures trading opened in 1983 

(Egan, 2020), inflation in May 2024 represents a total of 27.34 points, the highest in the last four sexenios. 

During López Obrador's term in office, unconventional strategies have been implemented to address 

spiraling inflation. Between 2019 and 2021, an increase in the minimum wage was implemented that 

exceeded the limits recommended by economists. In addition, subsidies were expanded and incentives 

were provided to the most vulnerable sectors of society. Specifically, an extended income program was 

implemented for the elderly and scholarships were granted to young people without the obligation to 

study or work. (Martínez, 2021; Andrade et. al, 2024) 

 

Conclusions 

 

The use of Business Intelligence (BI) combined with Data Science tools such as Python is fundamental 

in the analysis of macroeconomic variables such as inflation. This approach provides multiple benefits 

that significantly improve the quality and effectiveness of economic analysis. Data Science tools allow 

handling large volumes of data efficiently, integrating with various sources such as databases, APIs and 

CSV files. This facilitates the collection and consolidation of historical and current data from multiple 

institutions and countries, essential to obtain a holistic view of inflation. Python simplifies data 

manipulation and cleaning, improving accuracy and reducing manual errors. 

 

 Python offers advanced libraries (such as pandas, numpy, scikit-learn and statsmodels) to perform 

statistical analysis and build predictive models. These models are crucial for understanding historical 

inflation patterns and predicting future trends, helping to anticipate changes and plan appropriate 

strategies. Machine learning techniques can also identify hidden patterns and detect anomalies, providing 

valuable information about unexpected changes in inflation.  

 

 Python visualization tools such as matplotlib, seaborn and Plotly enable the creation of interactive 

graphs and dashboards, improving the understanding of data and making it easier to communicate 

complex findings to non-technical audiences. Interactive data exploration allows analysts to explore 

different scenarios and better understand the relationships between macroeconomic variables, essential 

for in-depth inflation analysis. 

 

 Python allows automating repetitive tasks such as data collection and metrics calculation, 

increasing efficiency and freeing up time for strategic analysis. This automation is valuable for 

continuous inflation monitoring, enabling real-time updates and improving responsiveness to economic 

changes. The use of BI and Data Science tools allows decisions to be made based on accurate data and 

rigorous analysis, reducing uncertainty and risk in economic policies. Predictive and simulation models 

assess the potential impact of different policies before they are implemented, allowing governments and 

organizations to proactively plan and adjust their strategies. The integration of BI and Data Science 

fosters collaboration between economists, data scientists and business analysts, combining diverse 

knowledge and skills for a more complete and robust analysis. This synergy improves the quality and 

depth of analysis, essential for understanding and managing inflation effectively. 

 

 Finally, the integration of Business Intelligence with Data Science tools such as Python in 

inflation analysis provides a significant advantage by improving the accuracy, efficiency and depth of 

analysis, facilitating more informed and strategic decision making in a complex and dynamic economic 

environment. 
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