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A significant constraint on realizing value from Big Data will be a shortage of talent, 
particularly of people with deep expertise in statistics and machine learning ... we project that demand for deep 
analytical positions in a big data world could exceed the supply being produced on current trends by 140,000 to 
190,000 positions

In Big Data, statistical sciences and domain sciences are more 
intertwined than ever before, and statistical methodology is absolutely critical to making inferences

International Conference of Numerical Analysis and Applied Mathematics ICNAAM 2019
AIP Conf. Proc. 2293, 420108-1–420108-4; https://doi.org/10.1063/5.0026847

Published by AIP Publishing. 978-0-7354-4025-8/$30.00

420108-1



the concept of Big Data includes storage and analysis of large and complex datasets, using 
a set of novel techniques

 database 
systems. The data is too big, moves too fast, or does not fit the strictures of your database architectures. To gain value 
from this data, you must choose an alternative way to process it”. 

its complexity, speed 
and several degrees of ambiguity, whose processing is inadequate for traditional methods, algorithms and 
technologies

size is the characteristic that first stands out, but other 
characteristics have become usual to define Big Data
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Big Data will often not be served well by “off the shelf” methods or black box computational tools that work in 
low-dimensional and less complicated settings, and therefore require tailored statistical methods. Statisticians are 
skilful at assessing and correcting for bias; measuring uncertainty; designing studies and sampling strategies; 
assessing the quality of data; enumerating limitations of studies; dealing with issues such as missing data and other 
sources of non-sampling error; developing models for the analysis of complex data structures; creating methods for 
causal inference and comparative effectiveness; eliminating redundant and uninformative variables; combining 
information from multiple sources; and determining effective data visualization techniques

With a major Big Data objective of turning data into knowledge, statistics is an essential scientific discipline 
because of its sophisticated methods for statistical inference, prediction, quantification of uncertainty, and 
experimental design. Such methods have helped and will continue to enable researchers to make discoveries in 
science, government, and industry.

“The age of Big Data will be a golden era for statistics. Scientific fields are transitioning from data-poor to data-
rich and—across industries, science, and government—methods for making decisions are becoming more data-driven 
as large amounts of data are being harvested and stored. However, alone, data are not useful for knowledge discovery. 
Insight is required to distinguish meaningful signals from noise. The ability to explore data with skepticism is required 
to determine when systematic error is masquerading as a pattern of interest. The keys to such skeptical insight are 
rigorous data exploration, statistical inference, and the understanding of variability and uncertainty. These keys are 
the heart of statistics and remain to be used to their full potential in Big Data research”.
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