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Abstract. Social media are a promising new data source for surveying
public opinion. Despite clear advantages, analyses of social media data
face some challenges. We seek to elucidate these challenges and draw
relevant lessons from more traditional survey techniques. Beyond machine learning approaches, we make the case that social media studies
must carefully consider elements of study design, focusing on issues of
research validity and providing examples throughout. Common pitfalls
and techniques to avoid these are discussed.
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Introduction, Background

Social media are a promising source of data for surveillance of public opinion,
with applications to disaster response, public health, and political views [e.g.
10, 7, 9]. Social media possess significant potential to enable large-scale analysis with their breadth and depth of data, lack of response bias, and access to
minority viewpoints [e.g, 4, 8, 6, 2]. However, they also possess disadvantages
that should be addressed if we are to leverage their potential. Because of their
relative novelty, social media’s weaknesses are not yet well-characterized [4]. In
contrast, traditional public opinion surveys have well-studied limitations including cost, limited coverage of minority populations, and non-sampling biases [e.g.,
8, 11]. High quality research takes these weaknesses into account when designing
surveys and analyzing results. This proposal makes the case that social media
studies must account for similar elements of study design.
[12] define four types of research validity relevant to drawing conclusions from
data: statistical conclusion, construct, internal, and external. Whereas social
media data are relatively insensitive to threats to external validity due to their
being observed ”in the wild”, conclusions based on this organic data are more
vulnerable to the other types [12]. We detail validity concerns and lessons from
survey research as they relate to social media data with examples, including
using Twitter to investigate vaccine hesitancy and refusal.
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Pilot Results: Internal Validity

For example, not all studies require representativeness, but designs should account for necessary differences as internal validity checks. Public opinion studies
decide between representing a population of interest and understanding nuances
of a specific group or idea. If appropriate, social media research need not claim
representativeness, instead relying on nonprobability sampling [as suggested in
e.g., 11]. If such a study aims to study a specific construct, selecting information based on that construct may provide another window into the conversation
beyond surveys. For instance, [4] restricted their analysis to vaccine-relevant conversation using a pipeline of keyword and machine-learning classifiers. Building
upon this data, we segmented tweets into topics using Latent Dirichlet Allocation
[3] and conducted a Gi-* statistical hotspot analysis [5], to determine geospatial
locations where Twitter users were most likely to discuss these topics. Here, we
do not claim data representativeness – we simply aim to illustrate how vaccine
conversations can vary spatially. It is interesting that discussions of the Californian vaccination bill appear in Ohio and the Appalachian area, suggesting a
direction for future work; see Fig. 1. Such nonprobability sampling is powerful to
understand nuances among ideas and subgroups [1], if appropriately validated.

Fig. 1. Geographic hotspots of vaccine-negative discussion w.r.t. the California government’s bill eliminating exemptions from vaccinations in schoolchildren. Redder indicates more statistically significant differences from surrounding discussions
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Discussion

Despite potential challenges to research validity, studies of social media data
present a golden opportunity to understand human behavior like vaccine rationales, with actionable policy implications. By leveraging advances in public
opinion research for social media, we ”are left with the type of natural observation that is valued by many to study behavior without influencing it” [8].
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