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	1. Challenges and
Opportunities in
Statistics
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D  E P A R T M E N T O F
E C O N O M I C S ,
E N T R E P R E N E U R S H I P
A N D B U S I N E S S
A D M I N I S T R A T I O N
 


	2. From personalized health  to personalized
learning, a common research goal is to identify
and develop prevention, intervention, and
treatment strategies tailored toward individuals
or subgroups of a population.
QUANTITATIVE PRECISION-X
Subgroup analysis calls for the development of integrated approaches to subgroup identification,
confirmation, and quantification of differential treatment effects by using different types of data
that may come from the same or different sources. Dynamic treatment regimes are increasingly
appreciated as adaptive and personalized intervention strategies, but quantification of
uncertainty requires more studies, as well as building treatment regimes in the presence of high-
dimensional data.
 


	3. Algorithmic fairness is  now widely recognized as an important
concern, as many decisions rely on automatic learning from existing
data. One may argue that interpretability is of secondary importance
if prediction is the primary interest. However, in many high-stake
cases (e.g., major policy recommendations or treatment choices
involving an invasive operation), a good domain understanding is
clearly needed to ensure the results are interpretable and insights
and recommendations are actionable.
FAIR AND INTERPRETABLE LEARNING AND DECISION MAKING
 


	4. Statistical inference is  best justified when carefully collected data
(and an appropriately chosen model) are used to infer and learn
about an intrinsic quantity of interest
POSTSELECTION
INFERENCE
In the big data era, however, statistical inference is often made in
practice when the model and sometimes even the quantity of interest
is chosen after the data are explored, leading to postselection
inference.
We must ensure that postselection inference avoids the bias from data snooping, and
maintains statistical validity without unnecessary efficiency losses, and moreover that the
conclusions from such inference have a high level of replicability
 


	5. Causal inference for  conventional observational studies
has been well developed within the potential outcome
framework using parametric and semiparametric
methods, such as maximum likelihood estimation (MLE),
propensity score matching, and G-estimation.
For example, for infectious disease network data, and
social network data, such as Facebook data, subjects are
connected with each other. As a result, the classical
causal inference assumption, the stable unit treatment
value assumption (SUTVA), which assumes independent
subjects, will not hold. Machine learning–based causal
inference procedures have emerged in response to such
issues, and integration of these procedures into the
causal inference framework will be important.
CAUSAL INFERENCE FOR BIG DATA
 


	6. Statisticians have in  recent years taken up the challenge in developing new tools and
methods for emerging data types, including network data analysis, natural language
processing, video, image, and object-oriented data analysis, music, and flow detection.
EMERGING DATA CHALLENGES
Emerging challenges arising from adversarial machine learning argue for engagement of
statisticians, too, and this is becoming more important in the age of information and
misinformation. In addition, data visualization and statistical inference for data
visualization (e.g., addressing the question ‘Is what we see really there?’) will play
increasingly greater roles in data science, especially with massive data in the digital age.
 


	7. Thank you for  your
attention!
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