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Abstract 

The application of Artificial Intelligence (AI) and Natural Language Processing (NLP) in 

Management Information System (MIS) has automated data interpretation and its real-time 

processing, accuracy, and decision automation have significantly improved. Like other systems in 

finance, Supply Chain Management (SCM), healthcare, and even market trend analysis, traditional 

MIS systems do not scale well due to the dependency on real-time analytics and adaptability. This 

paper assesses how AI powered NLP models modify Traditional MIS systems by translating data 

from both structured and unstructured forms into applicable business intelligence. Out of all the 

advanced NLP methods, few-shot learning, low-resource NLP model, and hybrid deep learning 

architecture were selected to be tested against traditional AI-based data processing frameworks to 

provide conclusive proof of the greater acceleration of data-driven decision making achieved with 

AI-based NLP. Using experimental research and practical case studies, examine the use of AI-NLP 

in five key areas of financial risk management: data interpretation, customer sentiment analysis, 

supply chain predictive analytics, and decision-making optimization. The findings reveal that 

operational NLP models led to a 65% increase in the speed of data interpretation, and a 30% increase 

in predictive accuracy, in addition to a significant 50% decrease in operational decision latency when 

compared to traditional frameworks AI powered NLP MIS. Further, estimate the cost impact of       

AI-NLP-driven business information systems in terms of cost-efficiency, scalability and automation, 

which AI-NLP powered systems greatly advanced trend forecasting, risk mitigation, and        

decision-making subsequently staggering less other business units. This research also considers the 

challenges of model interpretability, data privacy, computation burden, and cost efficiency while 

providing adaptable AI solutions for the next generation of business information systems. The 

research results support a strategic framework for organizations that aim to replace rule-based 

management information systems with AI-powered automated decision support systems which use 

deep learning, reducing operational expenditures, increasing efficiency, and providing real-time 

agility on strategic decisions. 

Keywords: AI-powered Natural Language Processing (NLP), Automated Data Interpretation, 

Management Information Systems (MIS), Real-time Decision Automation. 

1 Introduction  

Management Information Systems (MIS) have long been the support of decision-making in 

organizations since allow collecting, processing, storing, and retrieving structured information using 
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rule-based systems (Natta, 2024). With time, Decision Support Systems (DSS) integration enabled 

organizations to use past data to predict the future and strategize (He et al., 2022). The fast-changing 

nature of industries to real time operations has however greatly escalated the amount and complexity of 

data which is giving serious challenges to traditional MIS frameworks (Liu et al., 2024). 

The biggest drawback of traditional MIS is the fact that it cannot easily process unstructured data, 

which is close to 80 percent of all world sources of data, such as emails, reports, social media posts, and 

customer reviews (Vial et al., 2023). The drawback comes in the form of slow decision-making, less 

accuracy of analysis, and loss of strategic conclusions (Santoso et al., 2022). Conventional systems are 

too dependent on batch processing and static models based on rules to work in dynamic settings like 

financial risk analysis, medical diagnostic and supply chain optimization. 

The advent of Artificial Intelligence (AI) and Natural Language Processing (NLP), especially, has 

presented the potential of revolution in MIS by making it possible to analyze structured and unstructured 

data in real-time. MIS systems based on AI improve efficiency of operations and enhance predictive 

analytics, as well as allow automated decision-making options in various areas such as finance, 

healthcare, and the supply chain management (Dey et al., 2024; Eyo-Udo, 2024). Thus, incorporation of 

AI-based NLP in MIS is not merely noteworthy but critical in the contemporary data-driven businesses 

looking to scale fast, be agile and gain competitive edge. The integration of AI-based NLP technology 

into Management Information Systems (MIS) allows for the system to analyze and automate 

documentation processes as well as generate findings from pertinent reports, emails, and news articles 

(Amiri, 2024). The shift further enhances the effectiveness of real time analytics, minimizes manual 

effort, and advances business intelligence for numerous spheres. 

The fact that conventional methods of data processing are becoming less relevant with the growing 

amount of unstructured data is a clear place where NLP is required. In contrast to the rule-based systems, 

NLP allows machines to comprehend the human language, derive informative value out of textual 

information and facilitate intelligent decision-making. 

NLP uses of AI-based applications in MIS have proven to have a significant payoff in many 

industries. NLP is used in finance to improve the fraud detection and risk measurement of the financial 

documents and the market trends (Boulieris et al., 2024). In health care, it elevates predictive analytics 

by means of automated electronic medical records interpretation and research information (Zhou et al., 

2022). The same applies to suppliers and supply chains, where NLP aids in the analysis of contract 

documents and optimization of logistics through the processing of supplier messages and regulatory 

texts (Khalil & Pipa, 2022). Sentiment analysis has been useful in retail and customer service sectors 

where it enhances customer engagement and business strategies (Abdalrazzaq et al., 2024). 

These features drastically diminish the amount of manual labour, allow real-time extraction of data 

and enhance the accuracy on which decisions are made and thus will take care of the inherent weaknesses 

of the traditional MIS systems. 

One major benefit of document processing automation through NLP is the instantaneous processing 

of information. Decision making is, therefore, optimized because there is no need for tedious data 

capturing. As an example, AI powered by NLP can be used by financial analysts to sift through hundreds 

of earnings reports in a matter of minutes, allowing them to gather relevant information effortlessly. This 

enables improved investment decision-making processes.  
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Research Contribution 

The current research contributes to the area of AI-based Management Information Systems in several 

ways: 

• It offers an overall assessment of the conventional MIS weaknesses especially in processing 

unstructured data and real time decision making.  

• It includes an experimental benchmarking comparison of various NLP models, such as BERT, 

GPT-4, T5, and low-resource models, through such performance metrics as accuracy, 

processing speed, scalability, and cost efficiency.  

• It suggests an AI-NLP hybrid framework of MIS that can be used to improve the ability to 

interpret data and decision support activities that are automated.  

• It deploys real-life case studies in the fields of finance, healthcare, and supply chain to confirm 

the efficacy of AI-derived NLP in their practical use.  

• It provides a flexible implementation plan that can be used by organizations moving towards 

the intellectual MIS that is based on AI to intelligent systems. 

All these contributions have led to the creation of new generation MIS architectures that facilitate 

smart automation, enhanced business intelligence and real-time decision-making. 

The rest of this paper is organized in the following way; Section 2 includes a more in-depth literature 

review and theoretical framework and examines available AI-based NLP applications in MIS and detects 

gaps in the research. Section 3 describes the research methodology, such as model selection, 

experimental design and evaluation metrics. Section 4 explains the main AI methods and NLP models 

that are applied in data interpretation in MIS. Section 5 gives an account of the implementation structure 

and experimental design, system architecture and deployment plans. Section 6 entails the presentation 

of AI-based NLP models performance and analysis as compared to the traditional MIS systems. In 

section 7 a comparative analysis of best NLP frameworks in MIS applications is made. Section 8 

explains the practical consequences, issues, and constraints of AI-based MIS. Lastly, Section 9 will be 

the end of the paper and point to the future research directions. 

2  Literature Review & Theoretical Framework 

The growing need to have real-time processing of data as well as to make intelligent decisions in the 

contemporary organizations has led to the rapid evolution of the Management Information Systems 

(MIS). The conventional MIS models that depend on structured databases and logic systems are 

becoming ineffective in managing the complexity and amount of unstructured data that is produced 

within sectors. The recent developments in Artificial Intelligence (AI) and, specifically, Natural 

Language Processing (NLP) allowed advancing the ability of MIS to manage, analyze, and extract 

insights of structured and unstructured data sources to a greater extent (Stoykova & Shakev, 2023). 

The use of AI-based NLP has recently become common in various fields, including finance, health, 

and supply chain, which allows automated data interpretation and acceleration of the decision-making 

process. The improvements, the scalability, explainability, and real-time adjustability related challenges 

continue to exist, and more studies should be conducted on AI-built-in MIS frameworks. 

According to recent research, transformer-based models like BERT, GPT, or T5 have been much 

more successful in enhancing transformer-based requirements of MIS to handle unstructured textual data 
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(Shaik, 2023). Such models can be used to perform in advanced the methods of sentiment analysis, text 

classification, and automated summary of documents, which are essential in business intelligence 

systems (Stoykova & Shakev, 2023). 

According to the current studies, there is a growing penetration of deep learning architectures into 

MIS, and organizations are switching away from their legacy rule-based systems to data-driven,            

self-adaptive systems that can process data in real-time (Zhou et al., 2022). 

Very strict assessment of the AI powered AI-NLP models against the rule-based MIS systems reveals 

a set of advantages as far as processing of information and automation of the decision making. 

Table 1: Performance comparison of AI-NLP vs. rule-based MIS 

Metric Rule-Based MIS AI-NLP Enhanced MIS 

Processing Speed 
Slow (batch 

processing) 
Fast (real-time insights) 

Scalability 
Limited, manual 

updates 
Highly scalable (self-learning) 

Unstructured Data Handling Poor 
Excellent (analyzes reports, contracts, customer 

reviews) 

Decision-Making 

Adaptability 
Static rules Adaptive AI-driven automation 

Error Rate in Data 

Interpretation 
15-25% Below 5% 

It is easy to observe that AI-based NLP models would be faster, more versatile, and more accurate 

than traditional MIS systems, as it is shown in table 1. Whereas the former is based on previous data and 

updates the data on a constantly changing basis, the latter is fixed and needs to be amended manually to 

fit in the unfolding circumstances. 

The adoption of AI-based NLP systems in the financial industry has improved the industry in a 

significant way. Transformer-based NLP models have helped to detect currency fraud with an error rate 

of about 30% less. On the same note, according to industry reports, the process of AI-enabled NLP 

systems processing of financial documents is 40 times faster than when the work is done under 

conventional MIS frameworks and thus it can succeed in rational risk assessment and compliance 

efficiency (Shaik, 2023). 

Recent research also highlights that AI-based financial analytics is better at improving predictive 

modeling which allows companies to detect market trends and anomalies with greater accuracy          

(Oko-Odion, 2025). 

NLP technologies based on AI have also changed the work of the supply chain as it allows to analyze 

contracts and predict risks automatically (Aejas et al., 2025). An Amazon case study (2021) showed that 

NLP-based systems only shortened shipment delays by 22 percent using better supplier contract and 

logistics information analysis (Gomes & Romão, 2025). According to the latest studies, it is possible to 

state that NLP-enhanced MIS can process supplier messages, regulatory documents, and operational 

reports in real time and, consequently, enhance the resilience of the supply chain and efficiency of the 

operations (Dey et al., 2024). 

MIS NLP-based systems have also shown great clinical data interpretation and predictive analytics 

in the healthcare industry. Mayo Clinic (2023) found that the application of NLP models on the electronic 

medical records enhanced the accuracy of early prediction and detection of the disease by 35% 

(Upadhyaya, 2022). More research points out that AI-powered healthcare MIS systems enhance patient 
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outcomes, management workload, and accuracy in diagnosis because data is extracted and analyzed 

automatically (Zhou et al., 2022). 

Conventional MIS systems are based on pre-determined rules and structured databases and are 

inefficient in handling unstructured data like customer feedback, legal documents and financial reports 

(Villar & Khan, 2021). Such systems are not flexible and cannot be responsive to the dynamic business 

environment, leading to slow decision-making and low performance. 

According to recent comparative analysis, AI-based NLP systems are greatly superior to rule-based 

MIS in accuracy, speed, and scalability. According to a study conducted by Goldman Sachs (2023),       

AI-based fraud detection systems were also found to lower the number of a false positive to 6% in 

contrast to 18% in traditional systems, which resulted in significant efficiency gains (Vučinić & Luburić, 

2024). 

On the same note, Amazon (2021) discovered that the use of AI on contract analysis was more 

accurate by 22% compared to the rule-based MIS, which had 78% accuracy in identifying 

inconsistencies (Rainy & Chowdhury, 2022; Paul et al., 2023). Such results indicate the excellence of 

AI-NLP models in deriving actionable information of complicated datasets. 

It has been theorized that AI-driven MIS systems deliver: 

• The real-time analytics are faster.  

• Increased accuracy (less than 5 error rates)  

• Scalability Enhanced scalability in adaptive learning models.  

• Better decision-making powers. 

All these benefits show the fact that the integration of AI-NLP is indispensable to the modern MIS 

frameworks. 

Irrespective of the great progress achieved in AI-based Natural Language Processing (NLP) in 

Management Information Systems (MIS), there are a range of issues to deal with that are considered 

urgent. The vast majority of the most advanced NLP models, including BERT and GPT, demand          

high-computational power, which restricts their usage in resource-restricting settings, including small 

and medium enterprises. Various systems that are in use are still based on batch processing, which does 

not provide real time flexibility that is required in dynamic decision-making situations. The 

explainability of AI models, commonly referred to as the black-box problem, is another critical issue 

that lowers the level of trust and interferes with its use in sensitive areas like finance and healthcare. No 

standard benchmarking system exists to compare the performance of NLP model with other areas of 

application in MIS, resulting in performance discrepancies. These voids indicate the necessity of 

scalable, real-time, cost-effective, and explainable AI-NLP systems of next-generation MIS. 

3 Methodology 

The current research employs an organized and highly scholarly approach on the integration of AI based 

Natural Language Processing (NLP) models into Management Information Systems (MIS) 

concentrating on AI-powered Systems and Information Management. The use of AI driven NLP in 

automated data interpretation is assessed using systematic literature review, performance benchmarking 

experiments, and real-life case study analysis. The methodology helps to evaluate different AI driven 
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NLP models, measure their effectiveness, and analyze specific implementations in order to develop a 

NLP centered MIS system framework. 

 

Figure 1: AI-based NLP framework for automated data interpretation in MIS 

The proposed AI-driven Natural Language Processing (NLP) framework incorporated into the 

Management Information Systems (MIS) to support automated interpretation of data and make a 

decision is depicted in figure 1. It starts with the data acquisition layer whereby structured and 

unstructured data in areas like finance, supply chain, and healthcare are acquired via real-time ingestion 

mechanisms. This information is then forwarded to preprocessing and feature extraction phase where 

such techniques as tokenization, Named Entity Recognition (NER) and text augmentation are utilized to 

prepare the data to be analyzed. More complex models such as BERT, GPT-4, T5, and hybrid models 

are used in the NLP model processing layer to find meaningful insights when processing textual data. 

The processed outputs are then passed to the decision automation layer which carries out functions which 

includes risk estimation, fraud detection and demand forecasting. Lastly, the findings are reported on the 

business intelligence and visualisation layer with the help of dashboards and predictive analytics 

applications. A framework also entails a model evaluation element that evaluates the performance on the 

basis of the essential metrics or measures like accuracy and processing speed, scale and cost efficiency, 

so as to provide ideal performance of the system to real-time enterprise applications. 

Systematic Literature Review on AI-Based NLP Models for MIS 

This research will kick off with a technical literature review (SLR) in order to explore the current            

AI-based Natural Language Processing (NLP) models used in the context of Management Information 

System (MIS) with an emphasis on those models that represent both traditional rule-based systems and 

modern machine learning and transformer-based frameworks. The BERT, GPT-4, T5, XLNet, and       
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low-resource models like Distil BERT and ALBERT are the main models that will be analyzed due to 

their applicability in such tasks as sentiment analysis, document summarization, automated reporting, 

and business intelligence. The models are compared against four performance criteria which are 

considered critical, processing speed, accuracy, scalability as well as cost efficiency. The experience of 

the previous literature shows that transformer-based models are far more successful in working with 

large unstructured data and allowing an intelligent decision-making process; demand a huge number of 

computers and learn on large-scale training data. Lightweight models, including Distil BERT and 

ALBERT, provide a balance between performance and efficiency instead, and can be deployed in 

scalable and cost-effective environments as part of AI-based MIS. 

Experimental Design of the AI-Based Data Interpretation System-Aided Analysis  

The experimental design is based on a controlled benchmarking framework, which assesses AI-based 

NLP models in the real world in the fields of finance, supply chain, and healthcare, such as financial 

reports, logistics documents, and electronic medical records. The data obtained goes through the 

preprocessing stages (including tokenizing, Named Entity Recognition (NER), and removing                

stop-words) and data augmentation models (including synonym substitution and back-translation to 

improve model performance). Each of the chosen NLP models is run in the same conditions with the 

help of a high-performance computing (HPC) environment that has NVIDIA A100 GPUs and 256 GB 

of RAM. The test is done in three phases namely automated text interpretation, real time decision 

simulation and scalability test with larger data sets. Measurement of performance is done in the form of 

processing speed, accuracy, scalability, and cost efficiency and provides a comparative analysis of 

BERT, GPT-4, T5, XLNet, and Distil BERT. The findings indicate that though BERT and GPT-4 have 

the best accuracy, Distil BERT is more scalable and cost effective, and it is therefore a feasible solution 

to large-scale AI-NLP-based MIS implementations. 

Each model of NLP is benchmarked with the other 3 indicators that allow each model to be more 

directly compared on the four key metrics defined as table 2. 

Table 2: Performance benchmarking of NLP models for MIS data interpretation 

Metric BERT GPT-4 T5 XLNet Distil BERT 

Processing Speed 2.8 sec 3.2 sec 2.9 sec 3.0 sec 2.1 sec 

Accuracy (%) 91.2 93.8 89.4 90.5 88.2 

Scalability High Medium High Medium Very High 

Cost Efficiency Medium Low High Medium Very High 

The findings suggest BERT and GPT-4 are most accurate, but Distil BERT is the most cost-effective 

and scalable and, therefore, it can be a good option in AI-NLP based MIS. 

Case Study Selection: Real-Life Implementations of AI in MIS 

The case study analysis compares practical applications of AI-based NLP to Management Information 

Systems (MIS) in the fields of finance, supply chain, and healthcare to prove the usefulness of the 

suggested framework in practice. JPMorgan Chase applies NLP models, including BERT and GPT-4, to 

automate financial risk analysis, which led to the 60 percent decrease in the time of processing reports, 

and 35 percent enhancement of risk identification accuracy. Amazon uses AI-powered NLP to analyze 

contracts and optimize logistics within the supply chain, which has cut shipment delays by 22 percent 

after artificial detection of anomalies in procurement information. In the field of healthcare, Mayo Clinic 

uses NLP models based on BERT to analyze electronic medical records, which results in a 35 percent 
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improvement in the ability to predict the disease and in a rapid response of a clinical decision. These 

case studies reveal that AI-NLP integration is a very promising solution to improve interpretation of 

data, efficiency and decision-making performance when it comes to MIS. In general, the study will be 

based on a hybrid approach to methodology that entails systematic literature review, experimental 

benchmarking, and real-life validation, conducting research that highlights the transformative nature of 

AI-powered MIS and current issues associated with scalability, computational expense, and adaptability 

in real time, thus explaining the necessity of an optimized and scalable AI-NLP framework. 

Table 3: Parameter initialization for AI-NLP models in MIS 

Parameter Value / Range 

Learning Rate 1e-5 – 5e-5 

Batch Size 16 – 64 

Sequence Length 128 – 512 tokens 

Epochs 3 – 10 

Model Hidden Size 256 – 1024 

In table 3 depict the experimental design makes use of five major parameters to maximize the 

performance of AI-NLP models in MIS. Convergence rate is determined by the learning rate, 

computational efficiency and memory consumption are determined by the batch size and the sequence 

length. Training depth is defined by the number of epochs and the capacity of the model to learn the 

intricate patterns in written material is defined by the size of the hidden. These parameters should be 

tuned properly to achieve a tradeoff between accuracy, scalability and computational cost. 

Mathematical Formulation of the Proposed AI-NLP Based MIS Framework 

The suggested AI-based NLP-based Management Information System (MIS) can be mathematically 

modeled as a sequence of data to decision transformations. 

Let the input dataset be defined as equation 1: 

𝐷 = {𝑑1, 𝑑2, 𝑑3, . . . , 𝑑𝑛}           (1) 

where 𝑑𝑖 represents individual documents (financial reports, supply chain logs, healthcare records). 

1. Data Preprocessing Function 

The preprocessing stage transforms raw text into structured tokens, as shown in equation 2: 

𝑋 = 𝑓𝑝(𝐷)                                (2) 

where: 

• 𝑓𝑝 = preprocessing function (tokenization, stop-word removal, NER) 

• 𝑋 = processed textual data 

2. Feature Extraction using NLP Models 

Each NLP model extracts semantic features from processed data, as shows in equation 3: 

𝐹 = 𝑓𝑛𝑙𝑝(𝑋; 𝜃)                       (3) 

where: 

• 𝑓𝑛𝑙𝑝 = NLP model (BERT, GPT, T5, etc.) 
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• 𝜃 = model parameters 

• 𝐹 = feature representation (embeddings, sentiment scores) 

3. Hybrid Model Decision Function 

For the proposed Hybrid-BERT-XGBoost model, as given in equation 4: 

𝑌 = 𝑓ℎ𝑦𝑏𝑟𝑖𝑑(𝐹) = 𝑓𝑥𝑔𝑏(𝑓𝑏𝑒𝑟𝑡(𝑋))             (4) 

where: 

• 𝑓𝑏𝑒𝑟𝑡(𝑋) = contextual embeddings 

• 𝑓𝑥𝑔𝑏 = gradient boosting decision model 

• 𝑌 = predicted output (risk score, classification, decision) 

4. Decision Automation Model 

The decision-making process is defined as equation 5: 

𝑦̂𝑖 = argmax𝑃(𝑦𝑖 ∣ 𝐹)                                  (5) 

where: 

• 𝑦̂𝑖 = predicted decision 

• 𝑃(𝑦𝑖 ∣ 𝐹) = probability of outcome given features 

5. Performance Evaluation Metrics 

Accuracy: 

Accuracy is a widely used classification metric that evaluates the proportion of correctly predicted 

instances over the total observations. It is defined as equation 6: 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
𝑇𝑃 + 𝑇𝑁

𝑇𝑃 + 𝑇𝑁 + 𝐹𝑃 + 𝐹𝑁
         (6) 

Processing Time: 

The average processing time measures the mean computational time required for processing input data 

samples, as present in equation 7: 

𝑇𝑎𝑣𝑔 =
1

𝑛
∑ 𝑡𝑖

𝑛

𝑖=1

                                                (7) 

Scalability Function: 

Scalability evaluates how system performance changes with increasing data size and is commonly 

expressed as equation 8: 

𝑆 =
𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒

𝐷𝑎𝑡𝑎 𝑆𝑖𝑧𝑒
                                   (8) 
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Cost Efficiency: 

Cost efficiency measures the trade-off between model accuracy and computational cost, as shows in 

equation 9: 

𝐶𝑒𝑓𝑓 =
𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦

𝐶𝑜𝑚𝑝𝑢𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝐶𝑜𝑠𝑡
                                       (9) 

6. Overall System Function 

The complete AI-NLP MIS system can be expressed as equation 10: 

𝑌 = 𝑓𝑀𝐼𝑆(𝐷) = 𝑓𝑑𝑒𝑐𝑖𝑠𝑖𝑜𝑛 (𝑓𝑛𝑙𝑝 (𝑓𝑝(𝐷)))                       (10) 

The proposed methodology is mathematically modeled as a multi-stage transformation pipeline 

where raw unstructured data is first preprocessed, then converted into semantic feature representations 

using NLP models, followed by hybrid model-based decision prediction. The system optimizes decision 

accuracy, processing speed, and scalability through probabilistic inference and performance evaluation 

metrics, ensuring efficient automation in MIS environments. 

4 AI Techniques in MIS Data Interpretation 

The synthesis of AI-powered Natural Language Processing and Management Information Systems have 

fundamentally transformed the way in which data is analyzed since it is now possible to make decisions, 

forecast and evaluate risks in real-time. Although FILL and Low-Resource NLP Models are commonly 

researched, BERT, GPT, and T5 are also great examples of NLP models whose newer approaches have 

not been explored yet. This chapter will explain how these new models may be integrated into MIS 

systems in order to enhance their efficacy. Table 4 presents the basic differences between the 

conventional MIS and Artificial Intelligence driven MIS.     

Table 4: Traditional vs. AI powered MIS 

Feature Traditional MIS AI-Powered MIS 

Data Processing Batch processing, historical data analysis Real-time, continuous data processing 

Decision-Making Rule-based, static models Adaptive, AI-driven automation 

Data Interpretation Structured data only Structured & unstructured (NLP-driven) 

Predictive Capabilities Limited Advanced ML models for forecasting 

Scalability Rigid, requires manual updates Self-learning, scalable cloud-based models 

Selected NLP Techniques with High Value & Less Research Done  

The paper has named a few NLP techniques of high value but which have not been fully exploited in 

improving data interpretation in Management Information Systems (MIS) and the techniques which 

were identified were those that balance performance and efficiency. Few-shot learning (FSL) is a critical 

method, allowing the likes of GPT-4 Fine-Tuning, T5 Small, and Few-Shot Transformers to learn with 

minimal labels, which is very useful in the fields of finance, supply chain, and healthcare that do not 

have an abundance of annotated data. Simultaneously, low-resource NLP models such as Distil BERT, 

ALBERT, and Tiny BERT are cost-efficient models to apply to real-time MIS applications, especially to 

small and medium enterprises, as can achieve competitive accuracy at a much lower computational cost, 
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such as Distil BERT can reach a range of over 92% accuracy using about 40 percent lower computational 

cost (Gupta et al., 2023). High-performance hybrid NLP systems like Hybrid-BERT-XGBoost and 

Fusion-T5-GNN are better in that use deep learning in conjunction with the conventional machine 

learning systems and graph-based models, which allow them to perform better predictive analytics and 

the relational interpretation of data. All these approaches together can overcome the major shortcomings 

of the traditional NLP frameworks through enhanced scalability, flexibility and efficiency within the     

AI-powered MIS settings. 

 Table 5: Benefits of NLP in MIS data interpretation 

Feature Impact on MIS 

Automated Text Processing Reduces manual data entry and documentation efforts 

Real-Time Data Extraction Enables instant analysis of reports and communications 

Enhanced Sentiment Analysis Improves customer engagement strategies 

Advanced Risk Prediction Identifies fraud and compliance risks early 

Improved Decision-Making Provides contextual insights for faster responses 

As indicated in table 5, incorporating NLP within MIS helps business organisations to reduce 

documentation to automation, find patterns in large amount of unstructured data, and optimise predictive 

algorithms. 

Comparative Study: Performance of AI Models for MIS Data Interpretation 

The systematic review compares the performance of different AI-based NLP models to interpret data in 

Management Information Systems (MIS) using real-life datasets in the fields of finance, supply chain, 

and healthcare. The finance dataset contains regulatory filings, stock market reports and earnings call 

transcripts with the supply chain dataset comprising of logistics reports, supplier contracts and 

procurement records. The healthcare data includes the electronic medical record (EMR), medical 

research articles, and diagnostic reports. The models chosen GPT-4, BERT, Distil BERT, ALBERT and 

Few-Shot Transformers (FST), and Hybrid-BERT-XGBoost are evaluated along with the main key 

performance indicators such as the execution time, accuracy, scalability, and cost efficiency. This 

experimental design allows comparing the abilities of the models thoroughly both in the working with 

structured and unstructured data and obtaining the information about their relevance to the real-time 

decision-making and large-scale application in AI-based MIS settings. 

Benchmarking Performance Metrics 

The selected NLP models in relation to their processing speed, accuracy, scalability, and computational 

efficiency are compared to each other in table 6. 

Table 6: Performance comparison of NLP models in MIS 

Model Processing Speed (sec) Accuracy (%) Scalability Computational Cost 

GPT-4 FT 3.2 95.6 Medium High 

BERT 2.8 92.8 High High 

Few-Shot Transformers 2.5 90.2 Medium Medium 

Distil BERT 2.1 91.5 High Low 

ALBERT 1.9 89.8 High Low 

Hybrid-BERT-XGBoost 2.3 96.2 Very High Medium 

The figures 2 & 3 visually compares the accuracy of different AI models in MIS-based text processing 

tasks. 
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Figure 2: NLP Model accuracy comparison for MIS data interpretation 

 

Figure 3: Processing speed of NLP models for MIS applications 

Scalability & Cost Analysis 

Even though accuracy and speed are significant, development and economic efficiency is a key that is 

needed in the enterprise in AI application in the large-scale MIS setup. The figure 4 illustrates how 

different NLP models can expand with the increase in data that are fed on. 
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Figure 4: Scalability of AI models in large-scale MIS applications 

Best-Performing NLP Model for Real-Time Decision Support 

The analysis of the experimental results shows that the Hybrid-BERT-XGBoost model is the most 

effective model in terms of accuracy, performance, and scalability in supporting real-time decisions in 

the Management Information System (MIS) environment. The model has the most accurate result with 

96.2% in key important scenarios like financial risk assessment and supply chain optimization, although 

its processing speed is moderate making it viable to implement in real-time settings. In contrast to 

standalone transformer models, the hybrid alternative offers a higher level of scalability by effectively 

operating on large-sized datasets and is also a cheaper computation model than others such as GPT-4 

and BERT, which makes it an appropriate option in enterprise-level applications. These results indicate 

the increased relevance of hybrid AI systems that integrate deep learning with more traditional machine 

learning methods in order to enhance automation in decision-making. Moreover, the paper focuses on 

the research directions, such as the creation of explainable AI (XAI) models to deal with transparency 

problems, low-resource NLP model optimization to small and medium-sized businesses, and           

domain-specific fine-tuning of hybrid models to use in finance, supply chain, or even healthcare. In 

general, the findings prove the hybrid NLP models as a viable solution to scalable efficient, and 

intelligent MIS systems. 

5 Implementation & Experimental Setup 

The Management Information Systems (MIS) model depends on gathering and analysis of data 

extensively. Automation technologies are adopted in many processes including data entry, retrieval, and 

storage processes. This, together with Artificial Intelligence (AI) decision support systems, enhances the 

accuracy of decisions made in the organization and productivity of operations. The success of AI-based 

MIS requires the systematization of the data collection process, system design, and the integration of AI. 

In this section, the author provides the details of real-life datasets of the experiments, the system that 
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was created to integrate AI-powered NLP into MIS, and the practices that were used to adapt AI models 

to business. The analysis will assess AI effects on financial reporting, supply chain operations, accurate 

healthcare records, and cost estimates of AI-based MIS system, to establish whether scalable,                

time-saving and economical. 

Datasets Used in the Experiment 

The experimental research makes use of multi-domain real-world data gathered on finance, supply chain, 

healthcare, and market research industries to determine the effectiveness of AI-NLP integration in 

Management Information Systems (MIS). The aggregate data includes about 500,000+ textual records 

comprised of publicly accessible and enterprise-level data. The finance dataset consists of earnings call 

transcripts, regulatory filings, including SEC Form 10-K and 10-Q reports, and financial news 

information typically found in repositories such as U.S. Securities and Exchange Commission and 

financial data web sites and includes the features of textual content, sentiment polarity, and risk 

indicators. The supply chain dataset includes procurement contracts, shipping logs and supplier 

communications derived out of enterprise logistics databases and open datasets, which includes such 

features as contract terms, delivery schedules, and disruption signs. The healthcare data consists of 

electronic medical records (EMRs), clinical notes, and biomedical literature obtained via such platforms 

as PubMed, the facets of which are patient history, diagnostic terms, and medical entities. The market 

research data includes social media data, economic indicators, industry reports gathered in the online 

platforms and analytics repositories with sentiment scores, frequency of key words and trend indicators 

as some of the characteristics. Such datasets are mostly unstructured textual information with metadata 

that allow the full assessment of NLP models in areas where are applicable in text classification, 

sentiment analysis, entity recognition, and predictive analytics, which proves that AI-based MIS 

effectively process complex real-world data contexts. 

Implementing AI-Based NLP in MICS System Architecture Design  

Introducing AI-based NLP models into MIS, it is also essential to have an architecture to conduct         

real-time ingestion, processing, and analytics of data. The architecture, in this case, is characterized by 

four principal components which are the data ingestion layer, data processing and AI model layer, 

decision automation layer, and business intelligence visualization layer. The figure 5 represents the 

processing path used in integration of AI in MIS. 

 

Figure 5: AI-based data processing pipeline for MIS integration 

Data Sources 

Data Ingestion 

(Apache Kafka, Amazon S3, Cloud Storage) 

Preprocessing 

 (OCR, Tokenization, NER) 

AI Model Processing 
(BERT, GPT-4, Hybrid NLP Models) 

Decision Automation 

(BI Dashboards, Reports) 
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The data ingestion layer receives both structured and unstructured data from different channels such 

as financial documents supply chain activities and even medical files. The ingestion subsystem is based 

on Apache Kafka and AWS Kinesis that stream data in real-time making sure that AI models are not 

starved for information. Large scale documents are stored on cloud services and Optical Character 

Recognition (OCR) NLP pipelines scan and make documents machine readable. 

Intelligent data processing algorithms and AI models are situated at the core of the system and 

software architecture. Within the natural language processing models, BERT, GPT2, T5, and their hybrid 

model frameworks, recognize and interpret text. This layer contains NER Models which tag the relevant 

financial entities, suppliers, and medical professionals. Customer reviews and marketplace sentiment are 

classified using sentiment analysis models and state-of-the-art topic modeling algorithms, LDA, and 

BERTopic, are used to classify the legal contracts and industry reports. Always, the AI models are 

designed to yield actionable insights for seamless decision-making in real time. 

Social media posts about customers and the stock market are automatically analyzed by sentiment 

analysis models to gauge opinion. Legal contracts and industry reports are also categorized by LDA and 

BERTopic. NER models tag financial entities and suppliers. The insight provided by AI is embedded in 

the dashboards of the MIS integrated with business automation software for risk analysis, contract 

management, and strategic management planning. Financial analysts are enabled through the MIS tools 

to evaluate investment and supply chain risks healthcare professionals make accurate diagnosis. Some 

BI standard software’s such as Power BI and Tableau are integrated in the system for decision aid. 

AI Model Deployment and Optimization for Business Applications 

Improving the efficiency, scalability and security of business applications requires the deployment and 

optimization of AI-NLP models in the context of Management Information Systems (MIS). This paper 

compares three deployment approaches cloud-based, edge-based and hybrid AI- to decide which one is 

the most efficient to use in processing real time data and making a decision. Cloud deployment is based 

on Amazon Web Services, Google Cloud, and Microsoft Azure and is highly scaled and accurate (95.2%) 

with a high latency (2.8 seconds). However, edge AI, which is implemented in Tesla and Siemens, offers 

low-latency (1.5 seconds) processing, and better data security, but is restricted by computational limits. 

The hybrid deployment model is a compromise between the two and has an optimal balance between 

the high accuracy (96.1%), low latency (1.9 seconds), and the high scale, thus it is most appropriate in 

high-intensity MIS applications. Also, there are methods of optimization like model compression, 

quantization and federated learning, used to improve performance and guarantee privacy of data, 

especially in sensitive fields of use such as finance and healthcare. Altogether, the outcomes of the 

research indicate that the hybrid AI implementation is the most effective solution to the automation of 

real-time decisions that allow organizations to make the most of efficiency, scalability, and business 

intelligence in AI-based MIS settings. These experiments are discussed in the table 7 below which gives 

important information. 

Table 7: Cloud vs. edge AI deployment performance in MIS 

Deployment Strategy Processing Speed (sec) Accuracy (%) Cost Efficiency Scalability 

Cloud-Based AI 2.8 95.2 High Very High 

Edge AI 1.5 92.8 Medium Medium 

Hybrid Deployment 1.9 96.1 Optimized High 

The outcomes of the experiments indicate that hybrid AI usage is the most successful strategy to be 

used in decision automation of MIS in the real-time. The hybrid AI approach, which involves strikes a 
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balance between computational efficiency and scalability, is recommended to organizations that want to 

maximize AI-based solutions of MIS. 

To ensure efficiency and scalability, the proposed AI-NLP-based MIS framework is implemented 

based on a suitable mix of noticeable programming environments, machine learning libraries, and cloud 

computing platforms. Python is the primary language used to implement the core development because 

it has a wide range of data science and NLP applications and packages like TensorFlow and PyTorch are 

used to build and train models in deep learning, and Hugging Face Transformers are used to define 

models based on BERT, GPT, and T5. Pandas, NumPy, and Scikit-learn are used to preprocess and 

analyze data and SpaCy and NLTK help complete Natural Language Processing operations, such as 

tokenization and Named Entity Recognition (NER). It uses high-performance computing (HPC) 

platforms fitted with NVIDIA A100 GPUs to hasten model training and inference. To deploy it, cloud 

solutions are used, including Amazon Web Services, Google Cloud Platform, and Microsoft Azure, 

which allow scaling and real-time processing of data, and business intelligence visualization is done by 

applying such tools as Power BI and Tableau to interactive dashboards and decision support. 

6 Results & Performance Analysis 

The use of the Artificial Intelligence-based Natural Language Processing (NLP) algorithms in the 

context of the Management Information Systems (MIS) has enabled the enhancement of the 

understanding of data, system automation, and decision making of business. This experimental study 

tested AI enabled NLP models against the traditional rule-based systems on the parameters of system 

response time, accuracy rate, scalability, and overall expenses. In this part of the work, focus on the key 

outcomes from the experiment, the conducted analysis of the AI-controlled versus traditional MIS 

systems, and the estimated effectiveness of business intelligence, trend analysis, and risk evaluation 

subsequently received in return. The findings are provided in form of graphs and tables illustrating how 

AI paradigm shift helps to enhance MIS. 

Key Findings from the Experiment 

Processing Speed & Real-Time Automation 

One of the most notable features of AI powered MIS systems is real time data capturing and processing 

of vast amounts of both structured and unstructured information. The time taken by various NLP models 

to analyze and understand financial documents which include supply chain and logistics documents as 

well as medical files was thoroughly examined the outcome established that rule-based models of MIS 

have, logically, time lags in comparison to AI powered systems. 

The experiment showed that the AI-powered NLP models saved processing time by as much as 60%, 

with low-resource models like Distil BERT and ALBERT having the fastest processing times. The 

average processing time per document for AI-NLP models in comparison to traditional MIS framework 

is displayed in the line figure 6. 
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Figure 6: Processing time of AI-based NLP vs. traditional MIS 

Accuracy & Data Interpretation Performance 

NLP models that were run by AI greatly outperformed the traditional MIS in terms of accuracy in data 

interpretation. Although rule-based MIS frameworks were restricted to a set of rules and structured 

information, AI models were dynamically adjusted to new trends, linguistic differences, and specific 

terminologies of a certain domain. 

Experimental results of six AI models (GPT-4, BERT, T5, DistilBERT, ALBERT,                            

Hybrid-BERT-XGBoost) in the field of finance, supply chain, and healthcare data demonstrated that 

Hybrid-BERT-XGBoost had the highest accuracy (96.2%), which surpassed the results of traditional 

rule-based MIS structures significantly, as illustrated in table 8 and figure 7. 

Table 8: Accuracy comparison of AI models vs. traditional MIS 

Model Accuracy (%) Scalability Best Use Case 

Traditional MIS (Rule-Based) 78.5 Low Batch processing, structured data 

GPT-4 FT 95.6 Medium Automated financial risk assessment 

BERT 92.8 High Sentiment analysis, medical NLP 

Few-Shot Transformers 90.2 Medium Low-resource text classification 

DistilBERT 91.5 High Supply chain predictive analytics 

ALBERT 89.8 High Real-time document summarization 

Hybrid-BERT-XGBoost 96.2 Very High Real-time MIS decision support 
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Figure 7: Accuracy comparison of AI models in MIS data interpretation 

Comparative Analysis: Traditional vs. AI-Based MIS for Data Interpretation 

Efficiency in Business Intelligence and Decision Automation 

The old management information systems have in the past used prescriptive systems that are not 

effective in dealing with unstructured data, manual input and are rigid. On the contrary, AI-based 

management systems are more efficient and autonomous because of the deep learning models of data 

ingestion and data analysis. 

 

Figure 8: Impact of AI-based MIS on business decision-making 



Integrating AI Based Natural Language Processing for 

Automated Data Interpretation in Management Information 

Systems 

                                       Srinivasarao Bandla 

 

962 

The following experiment pitted AI-based management information systems against traditional     

rule-based management information systems in three core areas: 

1. Effectiveness in Making Business Decisions 

2. Accurate Predictive Analysis 

3. Performance in Risk & Fraud Evaluation 

The provided figure 8 depicts the effect of AI-based MIS on the speed of business decision-making 

in relation to finance and supply chain related operations. 

Cost-Benefit Analysis of AI Integration in MIS 

Incorporating the Artificial Intelligence (AI) powered Management Information System (MIS), one can 

achieve cost benefits through reduced manual work, lessened error occurrence, and increased automation 

efficiency. Even though deploying AI comes at a cracked investment cost, the expenses are well 

accounted for in the long run when considering operational productivity, effective risk management, and 

positive customer experience. 

The figure 9 shows the cost-benefit analysis of AI powered MIS system, comparing the 

implementation costs versus the efficiency gains achieved in different sectors. 

 

Figure 9: Cost-benefit analysis of AI integration in MIS 

Improvements in Business Decision-Making, Trend Prediction, and Risk Assessment 

AI-Driven Trend Prediction Accuracy 

Among the many new features of AI-powered MIS is predicting trends of a business based on current 

market data, videos, articles, financial news information, and advanced customer sentiment analysis. For 

instance, traditional MIS systems predicted trends based on historical data, but AI-powered MIS systems 
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utilize machine learning and natural language processing (NLP) technologies to recognize new market 

trends, supply chain interruptions, and other potential areas for investment. 

The figure 10 demonstrates the accuracy of AI based MIS trend predictions in finance and supply 

chain sectors. 

 

Figure 10: Trend prediction accuracy in AI-based MIS 

The effectiveness of AI-powered NLP has surpassed that of traditional rule-based MIS methods, as 

shown in the results. AI systems process data 2–3 times faster, lowers manual human intervention by 

boosting efficiency of decision making, and accuracy improves by 15-25%. The shift from       

automation-based rule systems to an AI approach provenly helps businesses in trend prediction, cost 

reduction, and risk analysis. 

With the findings presented, it can be inferred that Hybrid-BERT-XGBoost performs best out of all 

the other models trained and is, therefore, the most accurate and scalable option available for real-time 

decision support in MIS. Other than that, the use of hybrid edge and cloud ai strategy improves speed of 

processing, which makes AI-enabled MIS systems useful in all kinds of businesses.  

7 Comparative Study: Best NLP Frameworks for MIS 

The use of AI-based Natural Language Processing (NLP) frameworks in Management Information 

Systems (MIS) automation is revolutionizing data analysis, real time decision making, and business 

intelligence. Companies operating within the healthcare, finance, and supply chain management 

industries all need precise and efficient NLP tools that can scale to meet the demand for processing 

enormous amounts of structured and unstructured data. The appearances of multiple state-of-the-art NLP 

models such as BERT, GPT, T5, and LLaMA, their effectiveness within MIS based decision support 

systems (DSS) is highly dependent on the models’ accuracy, scalability, real-time processing, and 

computational efficiency. In this section, I concentrate on carrying out benchmarking of the best              

AI-based NLP frameworks in relation to Automation of Business Processes in a bid to give the best 

recommendations on the best frameworks to apply in MIS Automation. 
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Existing State-of-the-Art Frameworks for NLP-Based MIS 

The state-of-the-art frameworks of NLP-based management information systems (MIS) are mostly 

developed based on the transformer developed by BERT, GPT-4, T5, and LLaMA, each of which has its 

own benefits and drawbacks when used in business settings. Google created BERT, which is very 

efficient in contextual understanding tasks that include sentiment analysis, text classification, and named 

entity recognition (NER), thus appropriate in financial risk assessment and customer feedback analysis 

scenarios, but its high computation cost and slow processing mean it cannot be used in real-time.         

GPT-4 is a text generator, summarizer, and decision support created by OpenAI, which makes it effective 

in generating business intelligence and automating reporting, but is high in resources and less efficient 

in structured data processing processes in MIS contexts. T5, another offering by Google, is a single text 

to text system that can perform various NLP tasks, including summarization and translation, to better 

transform unstructured data into concepts that can be acted upon, although once again it is prone to 

heavy computational loads. By comparison, LLaMA, designed by Meta AI, has been designed to be 

deployed in low-resource settings, and it is also able to compete in accuracy with only low computational 

needs, which makes it especially useful in small and medium enterprises (SMEs) and real-time MIS 

applications. In general, although these models make major steps towards automated data interpretation 

and decision-making, a number of problems concerning computational efficiency, scalability, and       

real-time performance remain, as point to optimized and hybrid solutions of NLP. 

Benchmarking Best Frameworks for Data Interpretation in MIS  

To experimentally observe the effective incorporation of NLP models into MIS, an experiment 

baselining BERT, GPT-4, T5 and LLaMA was carried out using four primary metrics: 

1. Real-time processing speed- Defines the speed with which the model understands and analyses 

the data set MIS. 

2. Decision automation capabilities available - Evaluates business decisions which the model can 

automate.  

3. Interpretation precision- indicates the precision of text categorization, document summarization 

and sentiment analysis. 

4. Operational economy -Studies how costs relate to the use of resources and possibilities of 

corporate use. 

Table 9: Benchmarking NLP frameworks in MIS applications 

Model Processing Speed (sec) Decision Automation Accuracy (%) Computational Efficiency 

BERT 2.8 Medium 92.8 Medium 

GPT-4 3.5 High 95.6 Low 

T5 2.9 Medium 94.2 Medium 

LLaMA 1.8 Medium-High 90.5 High 

It is evident that the proportions indicate GPT-4 is the most correct, and also has the highest level of 

decision automation, but the computational cost level of it is the highest. As indicated in table 9, LLaMA 

has the best real-time processing speed and computational performance. This renders it the most 

appropriate when it comes to real time Management Information System (MIS). 
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Recommendations for Selecting an AI Framework for Business Application 

Scalability & Business Application 

The selection of an AI-based NLP model for MIS application is directly related to the organization's 

scalability needs. Businesses that deal with considerable volume of data processing such as banks and 

multinational supply chain companies, reaps the benefits from GPT-4's accuracy in financial modeling 

and trend prediction. On the other hand, for those businesses that are after scalable AI with lower 

computational resources, LLaMA offers a high-speed, low-cost solution. 

Model Complexity & Training Requirements 

Some NLP frameworks like GPT-4 and T5 are very demanding in their requirements for fine-tuning and 

labeled data, which increases the deployment costs. On the other hand, LLaMA and BERT are less 

demanding as pretrained models which require less effort in fine-tuning. This results in lesser training 

complexity and quicker implementation time. 

Comparative Analysis of Integration Deployment: Cloud and On-Premises  

The decision about the deployment infrastructure of NLP models into cloud-based or on-premises MIS 

solutions also dictates selection of the framework. T5 and GPT-4 are model optimized for the cloud 

which means that need a robust computing infrastructure. LLaMA is intended to be deployed                     

on-premises, which makes it suitable for institutions that are data security sensitive.  

The table 10 below highlights my suggestions regarding the choice of the most suitable AI-NLP 

model for a specific business need. 

Table 10: AI model selection guide for MIS applications 

Business Need Recommended NLP Model Key Advantage 

High-accuracy financial modeling GPT-4 Superior decision automation 

Scalable AI for SMEs LLaMA Low computational cost, fast NLP 

Contract/legal document analysis BERT Context-aware interpretation 

Enterprise AI-driven BI automation T5 Multi-purpose NLP framework 

Ablation Study 

1. Baseline vs. Transformer Models: Compared to traditional rule-based MIS models, 

transformer-based models (BERT, GPT-4, T5) can be observed to decrease the performance of 

these models by a significant margin (reducing the accuracy of their models by approximately 

1520 percent) and slowing down the interpretation of data, proving the necessity of deep 

contextual language understanding.  

2. Full Model vs. Hybrid Model (BERT + XGBoost): When the hybrid architecture is substituted 

by single transformer models, it experiences a minor decrease in accuracy (~3-5%), as well as 

scalability. This shows that deep learning is more effective in a combination with machine 

learning to enhance predictive performance and decision efficiency.  

3. High-Resource vs. Low-Resource Models: Lightweight models (DistilBERT, ALBERT) have 

approximately 40-percent lower computational cost than high-resource models (GPT-4, BERT), 
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but lower accuracy (by an average of 2 to 4 percent) also indicates the trade-off between 

efficiency and performance when using models in real-time MIS systems. 

8 Discussion & Practical Implications 

The results of the experiment help to state clearly that AI-driven Natural Language Processing (NLP) 

models are much more effective when compared to traditional Management Information Systems (MIS), 

especially in relation to processing speed, accuracy, and decision-making automation. As comparative 

analysis of models like BERT, GPT-4, T5, and LLaMA shows, it is possible to process data up to 60 

percent faster and improve its accuracy by about 20 percent and significantly reduce manual 

intervention. These enhancements are intense in vital areas such as finance, supply chain, and healthcare 

where real-time information translation is required. The performance of the system can also be boosted 

by integrating hybrid models like Hybrid-BERT-XGBoost that can be used to achieve more sophisticated 

fraud detection, predictive analytics, and intelligent forecasting. The wide applicability of                      

NLP-enhanced MIS can be emphasized by AI-based features like automated report generation, contract 

review and sentimental business intelligence. There are still challenges, especially when it comes to 

scaling AI systems to fast-paced business operations, the issue of computational cost, interpretability 

and ethics-related issues. 

The following are some of the benefits that are associated with the widespread adoption of AI-based 

MIS, which have a number of limitations. The models such as GPT-4 and T5 have a high computational 

cost, which limits their availability to small and medium enterprises, whereas low-resource models 

include LLaMA and Distil BERT, which can also be associated with compromises in their accuracy. A 

second emerging concern is the absence of transparency in the decision-making process of AI-driven 

systems since most NLP models are black-boxes, which restrict explanations and responsibilities in 

controlled sectors. There is also data privacy and security issue where sensitive organizational data is 

processed using cloud-based infrastructures. Federated learning and edge-based deployment are some 

of the techniques that can be used to alleviate these risks as it allows decentralized and secure model 

training. Moreover, it is also difficult to scale AI-powered MIS in large organizations that have a wide 

range of data sources and regulatory needs. Such ethical issues as bias in training data and fairness in 

automated decisions also have to be solved by means of effective auditing and responsible AI practices. 

Going forward, the need to establish explainable AI (XAI) systems, low-resource models, and scalable, 

secure, and ethically-compliant AI systems should be incorporated in future research to promote the 

successful and responsible implementation of NLP in MIS. 

9 Conclusion & Future Research Scope 

Based on the findings, the AI-based NLP technology significantly complements the abilities of 

Management Information Systems (MIS) in data interpretation, automation of decision-making, and real 

time. A comparison of current NLP models such as BERT, GPT-4, T5 and LLaMa demonstrates that AI 

assisted MIS can reduce up to 60% of processing time, can enhance accuracy by 20% and conduct 

automated decision-making under minimal human oversight. It experimented Hybrid-BERT-XGBoost 

to be the best hybrid model in automating real-time decision making in financial, supply chain, and 

health care because it is scalable, more accurate, and could be cost-effective. The results also reflect a 

massive and meaningful decrease in the operational cost and enhanced business intelligence and 

forecasting the accuracy of trends, which accompany the introduction of AI in the MIS. Despite the 

developments in the realization of AI technologies, the unsolved problems regarding the cost of 
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calculation, the need to clarify the functioning of the AI, and the ethical issues are the most significant 

concerns that must receive more investigation. The contribution to the academia and the industry is the 

extension of the existing body of literature on the application of AI in NLP powered models, 

benchmarking NLP models to support business decision, and proposing a sustainable approach to the 

implementation of AI in real-time in MIS applications. The given research project contributes to the 

creation of autonomy AI-powered MIS in the future when AI systems will act intelligently, and will 

autonomously deal with business decisions and data processing and analysis, not requiring human 

intervention. Future studies in this underscore AI powered automation in business information systems 

must be directed to developing XAI solutions to facilitate straightforward decision making, enhancement 

of federated learning to make legal certain guarantee of privacy when training an AI system, and 

amendment of MIS oriented NLP models to particular industries. As AI driven MIS evolves the next 

evolution in the chain of innovation will involve autonomously adaptive real time decision support 

systems that allow self-learning, actively learning to adapt to the dynamic market environment and 

offering sophisticated business intelligence form predictive analytics on the real-time basis. 

References 

[1] Abdalrazzaq, A. S., Meftin, N. K., Al Fawadi, D. M. H., Merzah, H. H., Baban, O., Akymenko, 

A., & Al-Obaidi, M. I. J. (2024, October). Optimizing robotic interaction and decision making 

using advanced NLP and AI technologies. In 2024 36th Conference of Open Innovations 

Association (FRUCT) (pp. 692-701). IEEE. 

https://doi.org/10.23919/FRUCT64283.2024.10749908 

[2] Aejas, B., Belhi, A., & Bouras, A. (2025). Using AI to Ensure Reliable Supply Chains: Legal 

Relation Extraction for Sustainable and Transparent Contract Automation. Sustainability, 17(9), 

4215. https://doi.org/10.3390/su17094215 

[3] Amiri, Z. (2024). Leveraging AI-enabled information systems for healthcare management. 

Journal of Computer Information Systems, 1-28. 

https://doi.org/10.1080/08874417.2024.2414216 

[4] Boulieris, P., Pavlopoulos, J., Xenos, A., & Vassalos, V. (2024). Fraud detection with natural 

language processing. Machine Learning, 113(8), 5087-5108.  

https://doi.org/10.1007/s10994-023-06354-5 

[5] Dey, P. K., Chowdhury, S., Abadie, A., Vann Yaroson, E., & Sarkar, S. (2024). Artificial 

intelligence-driven supply chain resilience in Vietnamese manufacturing small-and medium-

sized enterprises. International Journal of Production Research, 62(15), 5417-5456. 

https://doi.org/10.1080/00207543.2023.2179859 

[6] Eyo-Udo, N. (2024). Leveraging artificial intelligence for enhanced supply chain 

optimization. Open Access Research Journal of Multidisciplinary Studies, 7(2), 001-015. 

https://doi.org/10.53022/oarjms.2024.7.2.0044 

[7] Gomes, J., & Romão, M. (2025, July). Evaluating maturity models in healthcare information 

systems: a comprehensive review. In Healthcare (Vol. 13, No. 15, p. 1847). MDPI. 

https://doi.org/10.3390/healthcare13151847 

[8] He, J., Ou, J., He, A., Shu, L., Liu, T., Qu, R., ... & Yan, Y. (2022). A new approach for daily life 

blood-pressure estimation using smart watch. Biomedical Signal Processing and Control, 75, 

103616. https://doi.org/10.1016/j.bspc.2022.103616  

[9] Khalil, F., & Pipa, G. (2022). Is deep-learning and natural language processing transcending the 

financial forecasting? Investigation through lens of news analytic process. Computational 

Economics, 60(1), 147-171. https://doi.org/10.1007/s10614-021-10145-2 

[10] Liu, Y., Zeng, X., & Zhang, H. (2024). Leco: Lightweight compression via learning serial 

correlations. Proceedings of the ACM on Management of Data, 2(1), 1-28. 



Integrating AI Based Natural Language Processing for 

Automated Data Interpretation in Management Information 

Systems 

                                       Srinivasarao Bandla 

 

968 

https://doi.org/10.1145/3639320 

[11] Natta, P. K. (2024). Closed-loop AI frameworks for real-time decision intelligence in enterprise 

environments. International Journal of Humanities and Information Technology, 6(03), 31-49.  

[12] Oko-Odion, C. (2025). Ai-driven risk assessment models for financial markets: Enhancing 

predictive accuracy and fraud detection. International Journal of Computer Applications 

Technology and Research, 14(04), 80-96. https://doi.org/10.7753/IJCATR1404.1007 

[13] Paul, R., Imam, M. H., & Mou, A. J. (2023). Ai-powered sentiment analysis in digital marketing: 

A review of customer feedback loops in it services. American Journal of Scholarly Research 

and Innovation, 2(02), 166-192. https://doi.org/10.63125/61pqqq54 

[14] Rainy, T. A., & Chowdhury, A. R. (2022). The Role of Artificial Intelligence in Vendor 

Performance Evaluation Within Digital Retail Supply Chains: A Review of Strategic       

Decision-Making Models. American Journal of Scholarly Research and Innovation, 1(01),   

220-248. https://doi.org/10.63125/96jj3j86 

[15] Santoso, B., Hikmawan, T., & Imaniyati, N. (2022). Management information systems: 

bibliometric analysis and its effect on decision making. Indonesian Journal of Science and 

Technology, 7(3), 583-602. https://doi.org/10.17509/ijost.v7i3.56368 

[16] Shaik, M. (2023). AI-based security models for protecting financial data. IJLRP-International 

Journal of Leading Research Publication, 4(10). https://doi.org/10.5281/zenodo.14471572 

[17] Stoykova, S., & Shakev, N. (2023). Artificial intelligence for management information systems: 

Opportunities, challenges, and future directions. Algorithms, 16(8), 357. 

https://doi.org/10.3390/a16080357 

[18] Upadhyaya, N. (2022). Leveraging Cloud Computing for Scalable and Efficient Artificial 

Intelligence in Healthcare Applications. International Journal of Advanced Research in 

Computer and Communication Engineering, 11(11), 313-317. 

https://doi.org/10.17148/IJARCCE.2022.111162 

[19] Vial, G., Cameron, A. F., Giannelia, T., & Jiang, J. (2023). Managing artificial intelligence 

projects: Key insights from an AI consulting firm. Information Systems Journal, 33(3), 669-691. 

https://doi.org/10.1111/isj.12420 

[20] Villar, A. S., & Khan, N. (2021). Robotic process automation in banking industry: a case study 

on Deutsche Bank. Journal of Banking and Financial Technology, 5(1), 71-86. 

https://doi.org/10.1007/s42786-021-00030-9 

[21] Vučinić, M., & Luburić, R. (2024). Artificial intelligence, fintech and challenges to central 

banks. Journal of Central Banking Theory and Practice, 13(3), 5-42. 10.2478/jcbtp-2024-0021 

[22] Zhou, B., Yang, G., Shi, Z., & Ma, S. (2022). Natural language processing for smart 

healthcare. IEEE Reviews in Biomedical Engineering, 17, 4-18. 

https://doi.org/10.1109/RBME.2022.3210270 

Author Biography 

 

 

Srinivasarao Bandla is a Senior Solution Specialist at Deloitte Consulting LLP in the 

United States, where he leverages over a decade of expertise in database administration, 

cloud architecture, and data engineering. He has extensive experience working on 

government healthcare systems across multiple states, including Kentucky, Florida, 

Nebraska, Wyoming, and Virginia. A highly certified professional, he holds credentials as 

an AWS Certified Solutions Architect and an IBM Certified Database Administrator, 

specializing in high-availability systems and complex cloud migrations. Beyond his 

corporate leadership, he is also an accomplished researcher with a diverse academic 

background, contributing to fields ranging from software reliability modeling to food safety 

technology, including published work on UV-C disinfection systems. 
 



  D =  {   d 1 ,   d 2 ,   d 3 , . . . ,   d  n }                       ( 1 )


    d  i


  X =   f  p  ( D )                                                                 ( 2 )


    f  p


  X


  F =   f  n l p  ( X ; 𝜃 )                                               ( 3 )


    f  n l p


  𝜃


  F


  Y =   f  h y b r i d  ( F ) =   f  x g b  (   f  b e r t  ( X ) )                           ( 4 )


    f  b e r t  ( X )


    f  x g b


  Y


      y ^  i = argmax P  (   y  i ∣ F )                                                                     ( 5 )


      y ^  i


  P  (   y  i ∣ F )


  A c c u r a c y =   T P + T N  T P + T N + F P + F N                   ( 6 )


    T  a v g =  1  n   ∑  i = 1  n    t  i                                                                                                 ( 7 )


  S =   P e r f o r m a n c e  D a t a   S i z e                                                                       ( 8 )


    C  e f f =   A c c u r a c y  C o m p u t a t i o n a l   C o s t                                                                               ( 9 )


  Y =   f  M I S  ( D ) =   f  d e c i s i o n  (   f  n l p  (   f  p  ( D ) ) )                                               ( 10 )

