
Before class…

Take one of each:

• Sanity Checks for Saliency Maps

• Piece of scrap paper

Sit together in groups of 1-3. There will be an exercise during the second half of class.

You may find it beneficial to talk through the exercise with others. 
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(Networks, Programming Languages, Systems Architecture)
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Research Questions

• Many guides and acronyms out there

• Can be specific to domain

• Common themes: 

• Specific

• Entail hypotheses

• Scale with project scope; heuristic: length inversely proportional to the time-scale

• Remember: must be in the form of a question!



Research Questions: A loose progression
Descriptive

• What are the characteristics of <phenomena>? 

Associative

• What is the relationship between…?

• Under what conditions…

Causal

• Can we <verb> <noun> such that <dependent clause>? 

• Does X cause Y when Z…?

Credit: Dr. David D. Jensen
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features to use later.

More common in less 
mature topics.
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Given some features or 
variables, look at 

correlations.
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Research Questions: A loose progression
Descriptive

• What are the characteristics of <phenomena>? 

Associative

• What is the relationship between…?

• Under what conditions…

Causal

• Can we <verb> <noun> such that <dependent clause>? 

• Does X cause Y when Z…?

Credit: Dr. David D. Jensen

Ultimate goal: find 
causal mechanism
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How to construct a research question…

Big ideas and problem spaces:

• Specialized hardware is expensive

• Existing protocol for cheap software is too hard to use (low-level) and thus error-prone

• Hard to make guarantees about existing protocol

Can we design a packet-forwarding language with a simple syntax that will compile to an 

existing protocol and provide provable guarantees about, e.g. load and reachability, and if 

so, what is the average performance cost compared to bespoke policies?
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How to construct a research question…

Big ideas and problem spaces:

• Twitter classifies tweets according to language

• There is a paucity of data for many dialects

• Misclassification has disparate impact

What are the characteristics and consequences of the misclassification of African-American 

English on Twitter in terms of topic classification, and how can our findings be used to 

establish a general method for dialect classification?
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How to construct a research question…

Big ideas and problem spaces:

• Experimental design is well-established and understood…offline settings (expensive)

• Online settings: experiments can be cheap, fast, and numerous

• Online setting presents novel challenges

What are some necessary features in order to run a very large number of concurrent field 

experiments at Internet-scale firms, with little overhead and very low probability of 

catastrophic failure or loss of users/income? 
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Hypotheses

• Fall out of the research question (RQ entails H)

• Falsifiable

• Not always possible

• Philosophical questions about what constitute evidence

• Hypotheses and methods strongly linked

• A hypothesis is a model



Hypotheses: Example 1
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How research questions entail hypotheses…

Can we design a packet-forwarding language with a simple syntax that will compile to an 

existing protocol and provide provable guarantees about, e.g. load and reachability, and if 

so, what is the average performance cost compared to bespoke policies?

Are these suitable hypotheses?

• “We can design such a language.”

• “The language we designed ensures load is balanced within…”

• “Our language produces more efficient policies and takes less time to write.”



Hypotheses: Example 2

Domain: Natural Language Processing (NLP)
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How to construct a research question…

What are the characteristics and consequences of the misclassification of African-American 

English (AAE) on Twitter in terms of topic classification, and how can our findings be used to 

establish a general method for dialect classification?

Are these suitable hypotheses?

• “The rate of topic misclassification for AAE is higher than SAE.”

• “AAE speakers see fewer topical tweets than SAE speakers, even for their SAE tweets.”

• “Misclassification causes AAE speakers to see more disinformation.”



Hypotheses: Example 3

Domain: Online A/B tests 
(Experimental design, software architecture)
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How to construct a research question…

What are some necessary features in order to run a very large number of concurrent field 

experiments at Internet-scale firms, with little overhead and very low probability of 

catastrophic failure or loss of users/income? 

Are these suitable hypotheses?

• “We can place one person in several experiments at the same time.”

• “Client-side random assignment scales better without sacrificing power.”

• “The firm will lose users if they know they are in experiments.”
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Methods

• Procedures you use to validate (or falsify) your hypotheses

• Usually a “methods” section of a paper

• Can be community-specific

• Most of the course



Methods

• Formal proofs

• Field experiments

• Simulation studies

• Surveys

• Interviews

• Case studies

• Statistical analysis and modeling

• Laboratory experiments

• Causal inference over observational data

• Prototypes
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Findings

• Outcomes that are in service of answering the research question.

• Usually generated from hypotheses

• Must be clear about whether and how they generalize

• Often contextualized (more narrative, less formal)

• Should be the easiest element to find in published work
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Contributions and Authorship
• Paper’s contributions =/= author’s contributions

• Paper’s contributions

• Findings but also…

• Software, models, methods, corpora, ...

• Community–specific!

• Author’s contribution à Very community-specific, norms-based, evolves with time

• data collection: contribution in natural and social sciences, not in most computer science fields

• software/programming: usually not enough in most CS disciplines (sometimes okay for 
undergraduates), unless the software/programming is itself a contribution

For Authorship criteria in CS: https://www.acm.org/publications/policies/authorship
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