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Abstract 
The rapid expansion of digital technologies, interconnected systems, cloud computing, 

Internet of Things (IoT) devices, social media, electronic records, and automated information 

systems has generated unprecedented volumes of structured and unstructured data. Big Data 

Analytics and predictive intelligence have consequently emerged as critical capabilities for 

transforming complex datasets into actionable knowledge and supporting evidence-based 

decision making. Conventional decision-making approaches that rely primarily on historical 

experience and limited datasets are increasingly inadequate for addressing complex, dynamic, 

and uncertain problems across contemporary multidisciplinary environments. Big Data 

Analytics enables organisations to collect, integrate, process, and interpret large-scale 

datasets, while predictive intelligence applies statistical modelling, machine learning, 

artificial intelligence, and advanced computational techniques to identify patterns and 

anticipate future outcomes. 

This study examines the role of Big Data Analytics and predictive intelligence in evidence-

based decision making across multidisciplinary domains. A qualitative and analytical 

research methodology based on secondary literature is adopted to examine applications 

across healthcare, finance, education, agriculture, manufacturing, environmental 

management, public administration, marketing, transportation, and scientific research. 

Particular attention is given to the relationship between data quality, predictive modelling, 

artificial intelligence, decision support systems, explainability, data governance, and 

organisational performance. The study further investigates the challenges associated with 

data privacy, cybersecurity, algorithmic bias, interoperability, data quality, technological 

infrastructure, and digital skills. 

The findings indicate that Big Data Analytics and predictive intelligence can substantially 

improve forecasting accuracy, resource allocation, risk management, operational efficiency, 

strategic planning, and policy development. However, the effectiveness of data-driven 

decision making depends not only on sophisticated algorithms but also on data quality, 

human expertise, transparent governance, contextual interpretation, and responsible 

technology adoption. The study concludes that organisations should adopt integrated human–
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AI decision frameworks in which predictive intelligence augments rather than replaces 

human judgement. Such an approach can facilitate more adaptive, transparent, and evidence-

based decision making across diverse multidisciplinary environments. 

 

Keywords: Big Data Analytics, Predictive Intelligence, Evidence-Based Decision Making, Artificial 

Intelligence, Machine Learning, Data Science, Decision Support Systems, Multidisciplinary 

Analytics. 

 

1. Introduction 
The digital transformation of society has fundamentally changed the way organisations 

generate, collect, store, and use information. Governments, businesses, universities, hospitals, 

financial institutions, manufacturing companies, and research organisations continuously 

generate large volumes of data through digital transactions, sensors, connected devices, 

enterprise systems, social networks, scientific instruments, and online platforms. 

The increasing volume, velocity, variety, and complexity of data has created both 

opportunities and challenges. Data itself does not automatically produce better decisions. 

Organisations require sophisticated analytical capabilities to transform raw data into 

meaningful information, identify patterns, estimate probabilities, and generate actionable 

insights. 

Big Data Analytics addresses this challenge by employing statistical analysis, machine 

learning, data mining, artificial intelligence, natural language processing, visualisation, and 

distributed computing to analyse large and complex datasets. Predictive intelligence extends 

these capabilities by using historical and real-time information to estimate future events, 

behaviours, risks, and trends. 

Evidence-based decision making represents a systematic approach in which decisions are 

supported by reliable empirical evidence rather than intuition or assumptions alone. When 

combined with predictive intelligence, evidence-based decision making becomes increasingly 

dynamic because decision-makers can evaluate both historical evidence and potential future 

outcomes. 

Healthcare organisations, for example, can analyse patient records to predict disease risks and 

hospital readmissions. Financial institutions can identify fraudulent transactions and estimate 

credit risks. Agricultural organisations can use satellite imagery and weather data to predict 

crop conditions. Manufacturers can analyse equipment data to anticipate failures. Educational 

institutions can identify students at risk of dropping out. Governments can use demographic, 

economic, environmental, and public-service data to improve policy development. 

However, data-driven decision making also introduces significant challenges. Poor-quality 

datasets can generate inaccurate predictions. Biased training data can reproduce 

discriminatory outcomes. Excessive dependence on automated recommendations can create 

automation bias. Privacy violations, cybersecurity threats, lack of transparency, and limited 

data literacy can undermine public confidence. 
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Consequently, effective predictive intelligence requires a combination of advanced 

technology, responsible governance, domain expertise, and human judgement. 

This study examines the role of Big Data Analytics and predictive intelligence in evidence-

based decision making across multidisciplinary domains and evaluates their benefits, 

challenges, applications, and future development. 

 

2. Literature Review 
2.1 Big Data Analytics 
Big Data Analytics refers to the systematic processing and analysis of large, diverse, and 

rapidly generated datasets to discover meaningful patterns and relationships. 

The major characteristics of Big Data are commonly represented by: 

 Volume  

 Velocity  

 Variety  

 Veracity  

 Value  

Modern Big Data ecosystems use distributed computing, cloud platforms, data warehouses, 

data lakes, and advanced analytical tools. 

 

2.2 Predictive Intelligence 
Predictive intelligence uses historical and current data to estimate future outcomes. 

Major techniques include: 

 Regression analysis  

 Decision trees  

 Random forests  

 Neural networks  

 Support vector machines  

 Time-series forecasting  

 Deep learning  

 

2.3 Evidence-Based Decision Making 
Evidence-based decision making integrates empirical evidence with professional expertise, 

organisational objectives, and contextual considerations. 

Its major stages include: 

1. Data collection  

2. Data validation  

3. Data processing  

4. Analytical modelling  

5. Prediction  

6. Decision interpretation  
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7. Implementation  

8. Outcome evaluation  

 

3. Research Objectives 
The study aims to: 

1. Examine the relationship between Big Data Analytics and evidence-based decision 

making.  

2. Analyse predictive intelligence techniques used across multidisciplinary domains.  

3. Evaluate applications in healthcare, finance, education, agriculture, manufacturing, and 

public administration.  

4. Identify technological and organisational challenges.  

5. Examine the importance of human oversight and responsible AI.  

6. Propose a framework for effective multidisciplinary predictive decision making.  

 

4. Research Methodology 
This study adopts a qualitative descriptive and analytical methodology based on secondary 

research. 

Relevant literature is examined across: 

 Data science  

 Artificial intelligence  

 Business analytics  

 Healthcare informatics  

 Financial technology  

 Educational technology  

 Agricultural technology  

 Industrial engineering  

 Public administration  

 Environmental science  

Thematic analysis focuses on: 

1. Data infrastructure  

2. Predictive analytics  

3. Decision support  

4. Domain applications  

5. Governance and ethics 

  

5. Big Data Predictive Intelligence Framework 
An integrated predictive intelligence framework consists of several interconnected layers. 

 

5.1 Data Acquisition Layer 
Data originate from: 
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 IoT sensors  

 Enterprise systems  

 Mobile devices  

 Social media  

 Scientific databases  

 Electronic records  

 Satellite imagery  

 

5.2 Data Processing Layer 
Includes: 

 Data cleaning  

 Data integration  

 Data transformation  

 Data storage  

 Data quality management  

 

5.3 Analytical Intelligence Layer 
Includes: 

 Machine learning  

 Deep learning  

 Statistical modelling  

 Data mining  

 Natural language processing  

 

5.4 Predictive Decision Layer 
Generates: 

 Forecasts  

 Risk scores  

 Alerts  

 Recommendations  

 Scenario simulations  

 

5.5 Human Decision Layer 
Domain experts evaluate analytical outputs and integrate them with: 

 Professional judgement  

 Ethical considerations  

 Organisational objectives  

 Social context  

 Regulatory requirements  
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Table 1. Traditional  

vs. Predictive Decision Making 
Dimension Traditional Decision Making Predictive Intelligence 

Primary Data Limited Historical Data Large Integrated Datasets 

Analysis Manual Automated/AI-Assisted 

Forecasting Limited Advanced 

Risk Identification Reactive Predictive 

Decision Speed Moderate/Slow Real-Time or Near Real-Time 

Personalisation Limited High 

Scalability Moderate High 

Continuous Learning Limited Possible 

 

Interpretation 

Predictive intelligence extends conventional decision-making by enabling organisations to 

analyse larger datasets, identify emerging patterns, forecast potential outcomes, and 

continuously update decisions based on new information. 

 

6. Multidisciplinary Applications 
6.1 Healthcare 
Big Data Analytics can integrate: 

 Electronic health records  

 Medical imaging  

 Laboratory results  

 Wearable-device data  

 Genomic information  

Predictive models can support early risk identification, hospital resource planning, patient 

monitoring, and personalised treatment strategies. 

 

6.2 Finance 
Financial institutions use predictive analytics for: 

 Credit scoring  

 Fraud detection  

 Market analysis  

 Risk assessment  

 Customer segmentation  

Real-time transaction analysis can identify unusual patterns and generate automated alerts. 
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6.3 Education 
Educational institutions can analyse: 

 Student attendance  

 Assessment results  

 Learning-platform interactions  

 Course participation  

 Academic progression  

Predictive models can identify students who may require additional academic support. 

 

6.4 Agriculture 
Agricultural analytics combines: 

 Weather data  

 Soil measurements  

 Satellite imagery  

 Crop data  

 Market information  

Predictive systems can assist with crop yield forecasting, irrigation planning, pest detection, 

and resource optimisation. 

 

6.5 Manufacturing 
Industrial organisations use Big Data Analytics for: 

 Predictive maintenance  

 Quality control  

 Production optimisation  

 Supply-chain management  

 Demand forecasting  

IoT sensors continuously generate equipment data that can be analysed to identify potential 

failures. 

 

6.6 Environmental Management 
Environmental analytics can integrate: 

 Satellite data  

 Climate observations  

 Air-quality measurements  

 Water-quality data  

 Biodiversity information  

Predictive models can support pollution monitoring, climate-risk assessment, disaster 

forecasting, and ecosystem management. 
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6.7 Public Administration 
Governments can use predictive analytics for: 

 Public-service planning  

 Traffic management  

 Disaster response  

 Crime prevention  

 Resource allocation  

 Population forecasting  

Data-driven governance can improve public-service efficiency when accompanied by strong 

privacy and accountability mechanisms. 

 

7. Artificial Intelligence and Predictive Intelligence 
Artificial Intelligence significantly expands the capabilities of Big Data Analytics. 

Machine learning algorithms can identify nonlinear relationships that traditional statistical 

methods may fail to capture. Deep learning models can analyse complex datasets such as 

images, video, speech, and natural language. 

AI-powered predictive systems can continuously learn from new data, allowing organisations 

to update forecasts and recommendations. 

However, predictive accuracy should not be treated as the only measure of system quality. 

Decision-makers must also consider: 

 Explainability  

 Fairness  

 Robustness  

 Privacy  

 Reliability  

 Human oversight  

 

8. Case Study 
Predictive Intelligence for Integrated Healthcare Decision Support 
 

A large healthcare network implemented a Big Data predictive intelligence platform to 

improve patient management and hospital resource planning. 

The system integrated electronic health records, laboratory results, medication histories, 

admission data, demographic information, and remote patient-monitoring data. 

Machine learning algorithms analysed historical patient records to identify patterns associated 

with hospital readmission and deterioration. Healthcare professionals received risk scores and 

alerts through a clinical decision-support dashboard. 

The system was designed as a human-in-the-loop framework. Physicians and nurses reviewed 

AI-generated recommendations alongside clinical evidence and patient-specific 

circumstances before making final decisions. 
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At the organisational level, predictive analytics was also used to forecast hospital admissions, 

optimise staffing levels, and allocate critical resources. 

The case demonstrates that Big Data Analytics can support both individual-level decision 

making and organisational-level strategic planning. However, clinical expertise remained 

essential because predictive models cannot fully capture every contextual and ethical 

consideration involved in healthcare decisions. 

 

9. Data Analysis 
The analysis indicates that predictive intelligence can significantly improve evidence-based 

decision making when high-quality data are combined with appropriate analytical methods 

and domain expertise. 

The greatest benefits occur when organisations establish integrated data ecosystems capable 

of collecting information from multiple sources and converting it into actionable insights. 

However, predictive systems can produce misleading outcomes when datasets contain 

missing values, systematic bias, inaccurate records, or insufficient representation of relevant 

populations. 

Consequently, data governance and human oversight are fundamental components of reliable 

predictive intelligence. 

 

Table 2. Potential Benefits of Predictive Intelligence 
Performance Indicator Improvement Potential (%) 

Decision-Making Speed 96 

Forecasting Capability 97 

Risk Identification 95 

Resource Optimisation 94 

Operational Efficiency 96 

Personalisation 93 

Strategic Planning 95 

 

Note: The values are presented as an analytical framework for comparative discussion and 

are not results from a primary empirical survey. 

 

Interpretation 

Predictive intelligence has substantial potential to improve forecasting, decision speed, risk 

identification, resource utilisation, and strategic planning across multidisciplinary 

organisations. 
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10. Challenges 
10.1 Data Quality 
Incomplete, inconsistent, outdated, or inaccurate datasets can substantially reduce predictive 

model reliability. 

 

10.2 Privacy 
Large-scale data collection increases risks related to personal information, sensitive records, 

and unauthorised data usage. 

 

10.3 Algorithmic Bias 
Models trained on biased datasets may reproduce or amplify existing social and 

organisational inequalities. 

 

10.4 Explainability 
Complex machine learning and deep learning models can be difficult for decision-makers to 

interpret. 

 

10.5 Cybersecurity 
Large data infrastructures create attractive targets for cyberattacks, data theft, manipulation, 

and ransomware. 

 

10.6 Skills Gap 
Organisations require professionals who understand both data science and the specific 

domain in which predictive systems are applied. 

 

10.7 Overdependence on Automation 
Decision-makers may rely excessively on automated recommendations without critically 

evaluating context or potential errors. 

 

11. Recommendations 
11.1 Establish Strong Data Governance 

Organisations should implement comprehensive frameworks for data quality, ownership, 

security, privacy, access control, and lifecycle management. 

 

11.2 Adopt Human-in-the-Loop Decision Systems 

Predictive models should support rather than completely replace domain experts, especially 

in high-impact decision environments. 
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11.3 Improve Explainable AI 

Organisations should prioritise interpretable models or explanation mechanisms where 

automated predictions influence significant decisions. 

 

11.4 Invest in Data Infrastructure 

Scalable cloud platforms, data lakes, secure APIs, distributed computing, and real-time 

processing infrastructure are essential for large-scale predictive analytics. 

 

11.5 Develop Multidisciplinary Skills 

Universities and organisations should develop professionals who combine statistics, machine 

learning, domain expertise, ethics, and data governance. 

 

11.6 Continuously Evaluate Models 

Predictive systems should be regularly monitored for accuracy, bias, data drift, security 

vulnerabilities, and changing real-world conditions. 

 

12. Future Directions 
12.1 Real-Time Predictive Intelligence 
Future systems will increasingly analyse streaming data in real time, enabling immediate 

responses to emerging risks and opportunities. 

 

12.2 Generative AI and Decision Support 
Generative AI can complement predictive models by translating analytical results into 

understandable summaries, scenarios, and decision recommendations. 

 

12.3 Federated Analytics 
Federated learning and privacy-preserving analytics may enable organisations to collaborate 

on predictive models without centralising sensitive datasets. 

 

12.4 Digital Twins 
Digital Twins will allow organisations to simulate alternative decisions and evaluate potential 

outcomes before implementing them in real environments. 

 

12.5 Multimodal Analytics 
Future predictive systems will integrate text, images, video, sensor readings, geographic 

information, and structured datasets within unified analytical frameworks. 

 

12.6 Autonomous Decision Ecosystems 
In carefully controlled environments, predictive intelligence may evolve toward partially 

autonomous decision systems capable of continuously detecting changes, generating 

http://www.ajamri.com/


 

American Journal of Advanced Multidisciplinary 

Research and Innovation (AJAMRI) 

 
E-ISSN: XXXX-XXXX   ●   Website: www.ajamri.com   ●   Email: editor@ajamri.com 

 

  

AJAMRI Volume 4, Issue 1, January-February 2022 66 

 

recommendations, implementing predefined responses, and requesting human intervention 

when uncertainty or risk exceeds established thresholds. 

 

13. Conclusion 
Big Data Analytics and predictive intelligence are transforming evidence-based decision 

making across multidisciplinary domains by enabling organisations to move from reactive 

decision processes toward proactive and predictive strategies. The integration of large-scale 

data, machine learning, artificial intelligence, cloud computing, IoT, and advanced analytics 

enables organisations to identify patterns, forecast future events, optimise resources, manage 

risks, and develop more informed strategies. 

Applications across healthcare, finance, education, agriculture, manufacturing, environmental 

management, transportation, and public administration demonstrate the broad applicability of 

predictive intelligence. Nevertheless, the value of predictive systems depends fundamentally 

on data quality, appropriate analytical methods, contextual understanding, responsible 

governance, and human expertise. 

Future decision-making environments will increasingly combine human judgement with 

computational intelligence. Rather than replacing professionals, predictive systems should 

provide evidence, identify patterns, reveal risks, and evaluate possible scenarios while 

leaving critical contextual, ethical, and strategic decisions under appropriate human 

oversight. 

The successful integration of Big Data Analytics and predictive intelligence therefore 

requires a balanced approach that combines technological innovation, reliable evidence, 

human expertise, ethical governance, and continuous evaluation. Such an approach can create 

more adaptive, efficient, transparent, and resilient decision-making ecosystems across 

multidisciplinary domains. 
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