
Big Data Analytics Pitfalls and Overfitting/Overparameterization 

 

Big Data Analytics Pitfalls 

Big data analytics often face challenges such as "big data hubris," where there is an 

assumption that large datasets are a substitute for traditional data collection and analysis rather 

than a supplement. Despite the volume of data, foundational issues like measurement validity, 

reliability, and dependencies among the data remain crucial. Without properly designed data 

instruments, the quality of insights can be compromised. 

Algorithm dynamics also pose a problem in big data analysis. When data collection is 

dependent on algorithms that change over time—such as those used by Google’s search engine—

results can become inconsistent and unreliable. These changes, driven by the company’s 

commercial goals, affect the data-generating process, making it difficult to replicate results or 

ensure stability over time. 

Transparency and replicability are other significant concerns. Many big data projects lack 

transparency, making it hard for others to validate or replicate the results. This limits the 

cumulative progress of scientific research, which relies on shared knowledge and the ability to 

build on previous findings. 

 

Overfitting and Overparameterization 

Overfitting occurs when a model learns the noise in the training data instead of the actual 

patterns, leading to poor generalization to new data. This problem often arises when a model is 

excessively complex relative to the size of the dataset, capturing irrelevant details instead of the 

underlying trends. 

Overparameterization exacerbates overfitting by introducing too many parameters into 

the model. When a model has more parameters than the amount of useful data to inform them, it 

becomes more likely to adjust to random fluctuations in the training data. As seen in the case of 

Google Flu Trends (GFT), the reliance on a large set of search terms led to a model that partially 

predicted flu trends but also responded inaccurately to seasonal changes unrelated to flu activity. 

To mitigate these issues, it is crucial to prioritize simplicity in modeling, validate models 

against independent datasets, and continuously refine them with updated data to maintain 

relevance and accuracy. 


